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(57) A cradle (81) holding a package (P) is swingably
supported by a swinging arm (83). By swinging the swing-
ing arm (83), the cradle (81) can be moved between a
winding position and a service position on a front side of
the winding position and lower than the winding position.
A service vehicle (3) movable in a left-right direction along
a plurality of winding units includes a moving operation
section (103). The moving operation section (103) in-
cludes cylinders (121, 122) and a hook (123). The moving
operation section (103) extends/contracts the cylinders
(121, 122) to swing the swinging arm (83) with the hook
(123) connected to a connecting portion (83a) of the
swinging arm (83).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a yarn winding
machine and a spinning machine.

2. Description of the Related Art

[0002] In a spinning machine described in Unexam-
ined Japanese Patent Publication No. 2015-101453, a
plurality of spinning units are arranged in a line. In each
spinning unit, a yarn spun by a spinning device and ac-
cumulated in a yarn accumulating section is wound
around a bobbin in a winding device arranged higher than
the yarn accumulating section. In each spinning unit, a
yarn joining device is arranged between the yarn accu-
mulating section and the winding device. When the yarn
is disconnected for some reason, a yarn joining operation
is carried out by the yarn joining device. In such a case,
when a yarn end had been wound onto a package, the
yarn is pulled out from the package by a yarn pull out
device. The pulled out yarn is caught by a downstream
transporting section and transported to a yarn joining sec-
tion. The yarn from the spinning device is caught by an
upstream transporting section and transported to the
yarn joining device. The yarns are then joined in the yarn
joining section.
[0003] In Unexamined Japanese Patent Publication
No. 2015-101453, the yarn is pulled out from the package
by the yarn pull out device when carrying out a yarn join-
ing operation as described above, but the yarn pull out
device may fail to pull out the yarn. In this case, an op-
erator manually carries out service of pulling out the yarn
from the package.
[0004] In the spinning unit described in Unexamined
Japanese Patent Publication No. 2015-101453, the
winding device is arranged at a portion higher than the
spinning unit. Thus, when attempting to carry out such
service described above with the package being located
at a winding position, it is difficult for a hand of the operator
to reach the package and the service may become cum-
bersome. Since the package of the spinning unit to be
serviced described above and the packages of other
spinning units are arranged in a line, it is sometimes dif-
ficult for the operator to recognize the package requiring
the service when there are many spinning units.

BRIEF SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to provide
a yarn winding machine and a spinning machine in which
an operator can easily perform service on a package.
[0006] A yarn winding machine of the present invention
includes a plurality of winding units arranged in a hori-
zontal first direction; and a service vehicle arranged mov-

able in the first direction along the plurality of the winding
units, wherein each winding unit includes a yarn supply-
ing section, a winding section having a cradle provided
with a bobbin holding section adapted to hold a bobbin,
the winding section being adapted to wind a yarn supplied
from the yarn supplying section around the bobbin to form
a package, and a supporting mechanism adapted to sup-
port the bobbin holding section movably between a wind-
ing position and a service position, the winding position
being a position where the bobbin holding section is lo-
cated when winding is carried out, and the service posi-
tion being a position where the bobbin holding section is
located when service is performed on the package by an
operator, the winding section is arranged higher than the
yarn supplying section, and the service vehicle includes
a moving operation section adapted to perform moving
operation to move the bobbin holding section towards
the service position.
[0007] According to the present invention, the operator
performs service on the package after the bobbin holding
section has been moved to the service position. Thus,
the operator can easily perform the service as compared
to a case where the operator performs the service on the
package with the bobbin holding section left at the wind-
ing position. Furthermore, since the moving operation
section arranged on the service vehicle moves the bobbin
holding section of each winding unit to the service posi-
tion, the service of the operator can be simplified as com-
pared to a case where the operator manually moves the
bobbin holding section to the service position.
[0008] In the yarn winding machine of the present in-
vention, the service position is a position lower than the
winding position.
[0009] According to the present invention, the operator
can easily perform service on the package.
[0010] In the yarn winding machine of the present in-
vention, the winding section further includes a winding
drum adapted to rotate in contact with a surface of the
bobbin or the package held by the bobbin holding section,
and the service position is a position lower than the wind-
ing drum.
[0011] According to the present invention, the operator
can easily perform service on the package.
[0012] In the yarn winding machine of the present in-
vention, the service position is a position displaced from
the winding position in a second direction, the second
direction being a horizontal direction and orthogonal to
the first direction.
[0013] According to the present invention, the service
position is displaced from the winding position in the sec-
ond direction, and thus a package of an adjacent winding
unit is unlikely to interfere when performing service on
the package.
[0014] In the yarn winding machine of the present in-
vention, a service path is arranged at one side of the
plurality of the winding units in the second direction for
an operator to perform service, and the service position
is a position offset to the one side from the winding po-
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sition in the second direction.
[0015] In the second direction, the service position is
closer to the service path than the winding position is,
and hence the operator can easily perform service on
the package at the service path.
[0016] In the yarn winding machine of the present in-
vention, the service vehicle further includes a doffing sec-
tion adapted to perform doffing to remove the package
from the bobbin holding section and set a new bobbin to
the bobbin holding section.
[0017] Conventionally, a service vehicle including only
a doffing section is known. In the present invention, the
service vehicle including the doffing section is provided
with the moving operation section, and thus the service
vehicle including the moving operation section is not re-
quired separately from the service vehicle including the
doffing section.
[0018] In the yarn winding machine of the present in-
vention, the moving operation section is arranged at a
portion where the moving operation can be carried out
while the service vehicle is located at a position where
the doffing is performed by the doffing section.
[0019] The position of the service vehicle may be the
same for when performing the doffing by the doffing sec-
tion and for when performing the moving operation by
the moving operation section, and thus the control of the
service vehicle is simplified.
[0020] In the yarn winding machine of the present in-
vention, the moving operation section includes a driving
source adapted to apply a force to the cradle or the sup-
porting mechanism in a direction to urge the bobbin hold-
ing section towards the service position.
[0021] According to the present invention, the bobbin
holding section can be moved to the service position by
the driving source of the moving operation section.
[0022] In the yarn winding machine of the present in-
vention, the moving operation section includes a con-
necting portion adapted to be connected to the cradle or
the supporting mechanism, and the driving source adapt-
ed to move the connecting portion connected to the cra-
dle or the supporting mechanism.
[0023] By moving the connecting portion with the driv-
ing source, a force can be applied to the cradle or the
supporting mechanism in a direction to urge the bobbin
holding section towards the service position.
[0024] In the yarn winding machine of the present in-
vention, provided that a moving range between the wind-
ing position and the service position is divided into a re-
gion closer to the winding position and a region closer to
the service position, the winding section further includes
an urging member adapted to urge the cradle or the sup-
porting mechanism in a direction in which the bobbin
holding section is urged towards the winding position
when the bobbin holding section is located within at least
the region closer to the winding position.
[0025] According to the present invention, the bobbin
holding section moved to the service position can be re-
turned to the winding position using the urging force of

the urging member.
[0026] In the yarn winding machine of the present in-
vention, the supporting mechanism includes a swinging
arm connected to the cradle and swingably supported
around a swing axis parallel to the first direction, the urg-
ing member includes one end arranged fixed and an op-
posite end mounted on the swinging arm, and the swing-
ing arm includes a portion that moves across a straight
line connecting the one end of the urging member and
the swing axis when the bobbin holding section passes
a prescribed position between the winding position and
the service position, and the opposite end of the urging
member is mounted to such a portion.
[0027] When the swinging arm is swung until the bob-
bin holding section is moved closer to the service position
side than to the prescribed position, the direction of the
urging force of the urging member acting on the swinging
arm becomes a direction in which the bobbin holding sec-
tion is urged towards the service position. Thus, the bob-
bin holding section can be moved to the service position
by the urging force of the urging member. When the
swinging arm is swung until the bobbin holding section
located at the service position is closer to the winding
position side than to the prescribed position, the direction
of the urging force of the urging member acting on the
swinging arm becomes a direction in which the bobbin
holding section is urged towards the winding position.
Thus, the bobbin holding section can be returned to the
winding position using the urging force of the urging mem-
ber.
[0028] In the yarn winding machine of the present in-
vention, the winding section further includes a winding
drum adapted to rotate in contact with a surface of the
bobbin or the package held by the bobbin holding section,
and the swinging arm is swingably supported around an
axis of the winding drum.
[0029] According to the present invention, a configu-
ration of the supporting mechanism can be simplified.
[0030] In the yarn winding machine of the present in-
vention, the winding section further includes a stopper
adapted to restrict further movement of the bobbin hold-
ing section that has reached the service position.
[0031] According to the present invention, the stopper
can prevent the bobbin holding section that has reached
the service position from being moved further by the urg-
ing force of the urging member.
[0032] In the yarn winding machine of the present in-
vention, the supporting mechanism includes a slide
mechanism adapted to slidably support the cradle to
move the bobbin holding section between the winding
position and the service position.
[0033] According to the present invention, the support-
ing mechanism can be realized with a simple configura-
tion. If the service position is a position lower than the
winding position, the bobbin holding section can be
moved by using a weight of the cradle and the package
when moving the bobbin holding section from the winding
position to the service position.
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[0034] In the yarn winding machine of the present in-
vention, the winding section further includes a lock mem-
ber adapted to fix the cradle while the bobbin holding
section is located at the winding position.
[0035] The cradle can be prevented from being moved
unnecessarily at the time of winding.
[0036] In the yarn winding machine of the present in-
vention, in the first direction, the service vehicle does not
overlap with the package held by the bobbin holding sec-
tion located at the service position.
[0037] According to the present invention, the service
vehicle can be moved in the first direction while the bob-
bin holding section is located at the service position.
[0038] The yarn winding machine of the present inven-
tion further includes a first sensor adapted to detect that
the bobbin holding section is located at the winding po-
sition; and a second sensor adapted to detect that the
bobbin holding section is located at the service position.
[0039] According to the present invention, detection
can be made that the bobbin holding section is located
at the winding position and the service position.
[0040] The yarn winding machine of the present inven-
tion further includes a control device adapted to control
the service vehicle and the moving operation section,
wherein the control device is adapted to move the service
vehicle to a position where the moving operation on the
winding unit can be carried out by the moving operation
section when a signal instructing service on the package
to be performed by an operator is input from the winding
unit, and to cause the moving operation section to carry
out the moving operation.
[0041] According to the present invention, when the
signal instructing the service on the package to be per-
formed by the operator is input, the bobbin holding sec-
tion is moved to the service position so that the service
on the package can be performed by the operator.
[0042] The yarn winding machine of the present inven-
tion further includes a control device adapted to control
the service vehicle and the moving operation section,
wherein the control device is adapted to move the bobbin
holding section to the service position by controlling the
moving operation section to carry out the moving oper-
ation, and then to move the service vehicle in the first
direction to be receded from the winding unit.
[0043] According to the present invention, when per-
forming service on the package held by the bobbin hold-
ing section located at the service position, the service
vehicle can be prevented from interfering with the oper-
ator.
[0044] The yarn winding machine of the present inven-
tion further includes a notifying section adapted to notify
the operator that service on the package needs to be
performed, and a control device adapted to control the
service vehicle, the moving operation section, and the
notifying section, wherein the control device is adapted
to move the bobbin holding section to the service position
by controlling the moving operation section to carry out
the moving operation, and then to cause the notifying

section to carry out a notification.
[0045] Since the notification to the operator is made
after the bobbin holding section is moved to the service
position, the operator who received the notification can
easily recognize the package requiring the service.
[0046] The yarn winding machine of the present inven-
tion further includes a case accommodating section
adapted to accommodate a case storing a fiber bundle,
the case accommodating section being arranged lower
than the yarn supplying section, wherein the yarn sup-
plying section includes a draft device adapted to draft the
fiber bundle from the case accommodating section, and
a spinning device adapted to form a yarn by applying
twists to the fiber bundle drafted by the draft device.
[0047] If the case accommodating section is arranged
lower than the yarn supplying section, the winding section
will be arranged higher as compared to a case where the
case accommodating section is arranged at other posi-
tions. When the bobbin holding section is located at the
winding position, a possibility that the hand of the oper-
ator cannot reach the package is high. In the present
invention, even if the winding section is arranged at a
high position, the service on the package can be easily
carried out by moving the bobbin holding section to the
service position.
[0048] A spinning machine of the present invention in-
cludes a plurality of spinning units arranged in a horizon-
tal arrangement direction; and a service vehicle arranged
movable in the arrangement direction along the plurality
of the winding units, wherein each winding unit includes
a draft device adapted to draft a fiber bundle, a spinning
device adapted to form a yarn by applying twists to the
fiber bundle drafted by the draft device, a winding section
having a cradle provided with a bobbin holding section
adapted to hold a bobbin, the winding section being
adapted to wind the yarn formed by the spinning device
around the bobbin to form a package, and a supporting
mechanism adapted to support the bobbin holding sec-
tion movably between a winding position and a service
position, the winding position being a position where the
bobbin holding section is located when winding is carried
out, and the service position being a position where the
bobbin holding section is located when service is per-
formed on the package by an operator, the winding sec-
tion is arranged higher than the spinning device, and the
service vehicle includes a moving operation section
adapted to perform moving operation to move the bobbin
holding section towards the service position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049]

FIG. 1A is a view illustrating an overall configuration
of a spinning machine of the present invention, and
is a view of the spinning machine seen from above.
FIG. 1B is a view illustrating an overall configuration
of the spinning machine of the present invention, and
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is a view of the spinning machine seen from a front
side.
FIG. 2 is a schematic configuration view of a winding
unit of FIGS. 1A and 1B.
FIG. 3 is a perspective view illustrating a structure
of a winding section.
FIG. 4A is a view of the winding section and a service
vehicle seen from a left side while a cradle is located
at a winding position.
FIG. 4B is a view of the winding section and the serv-
ice vehicle seen from the left side while the cradle is
located at a service position.
FIG. 5 is a view illustrating a state where the cradle
is located at a prescribed position.
FIG. 6A is a view for describing an operation of a
lock member, and is a view illustrating a state where
a swinging lever is fixed by the lock member.
FIG. 6B is a view for describing the operation of the
lock member, and is a view illustrating a state where
fixation of the swinging lever is released by the lock
member.
FIG. 7A is a view for describing a contact pressure
adjusting section.
FIG. 7B is a view for describing the contact pressure
adjusting section, and is a view illustrating a state
where winding of a yarn around the bobbin has fur-
ther progressed from the state of FIG. 7A.
FIG. 8A is a view illustrating a state where a hook of
the moving operation section is connected to a con-
necting portion of a swinging arm.
FIG. 8B is a view illustrating a state where the swing-
ing arm is swung from the state of FIG. 8A.
FIG. 9A is a view illustrating a state where the swing-
ing arm is swung by the moving operation section
until the cradle reaches the service position.
FIG. 9B is a view for describing an operation to return
the cradle from the service position to the winding
position.
FIG. 10 is a flowchart illustrating flow of processes
for controlling the service vehicle, the doffing section,
the moving operation section, the notifying section,
and the like during the operation of the spinning ma-
chine.
FIG. 11 is a view illustrating a configuration for mov-
ably supporting the cradle according to an alternative
embodiment.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENT

[0050] A preferred embodiment of the present inven-
tion will be described below.
[0051] As illustrated in FIGS. 1A and 1B, a spinning
machine 1 (yarn winding machine) according to the
present embodiment includes a plurality of spinning units
2 (winding units), a service vehicle 3, and a control unit
4. The plurality of spinning units 2 are arranged horizon-
tally in a line. A structure of the spinning unit 2 will be

described in detail later.
[0052] Hereinafter, a description will be made with a
direction in which the plurality of spinning units 2 are ar-
ranged being referred to as a left-right direction (first di-
rection or arrangement direction), and a right side and a
left side in the left-right direction being defined as illus-
trated in FIGS. 1A and 1B. A description will be made
with a direction that is horizontal and that is orthogonal
to the left-right direction being a front-back direction (sec-
ond direction), and a front side and a back side in the
front-back direction being defined as illustrated in FIGS.
1A and 1B. A service path 5 for an operator to perform
service is arranged to extend in the left-right direction on
a front side (one side in the second direction) of the plu-
rality of spinning units 2.
[0053] As will be described later, the service vehicle 3
performs service such as doffing and moving a cradle 81
(see FIG. 2) on each spinning unit 2. The service vehicle
3 is moved in the left-right direction along two guide rails
11 and 12. The guide rail 11 is located substantially im-
mediately above the plurality of spinning units 2, and ex-
tends in the left-right direction over the plurality of spin-
ning units 2. The guide rail 12 is arranged at a position
displaced towards the back side from the guide rail 11,
and extends in the left-right direction over the plurality of
spinning units 2. A structure of the service vehicle 3 will
be described in detail later.
[0054] A control unit 4 is arranged on the left side of
the plurality of spinning units 2. The control unit 4 includes
a control device 16 and a notifying section 17. The control
device 16 is adapted to control an operation of the spin-
ning machine 1. The notifying section 17 is provided to
notify, when abnormality occurs in the spinning unit 2,
the abnormality to the operator and cause the operator
to perform service on a package P. The notifying section
17, for example, displays in which spinning unit 2 the
abnormality has occurred, and/or issues an alarm sound
to notify the occurrence of abnormality. The notifying sec-
tion 17 is arranged at a portion facing the service path 5
of the control unit 4. The detailed description will be omit-
ted, but the control unit 4 further includes an operation
section adapted to be operated by the operator, and the
like.
[0055] Next, a description will be made on the spinning
unit 2. As illustrated in FIG. 2, the spinning unit 2 includes
a yarn supplying section 31, a yarn accumulating device
32, a winding section 33, a yarn joining device 34, and a
yarn monitoring device 35. The yarn supplying section
31 includes a draft device 41 and a pneumatic spinning
device 42. The draft device 41 includes a pair of back
rollers 51, a pair of third rollers 52, a pair of middle rollers
53, and a pair of front rollers 54. An apron belt 55 is wound
around each roller constituting the pair of middle rollers
53.
[0056] The draft device 41 drafts a sliver S (fiber bun-
dle), which is a material of a yarn Y, to a predetermined
thickness with the pairs of rollers 51 to 54 to obtain a fiber
bundle F. A case accommodating section 44 adapted to
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accommodate a sliver case 43 is arranged at a portion
located lower than the yarn supplying section 31 of the
spinning unit 2. The sliver S is supplied from the sliver
case 43 accommodated in the case accommodating sec-
tion 44 to the draft device 41.
[0057] The pneumatic spinning device 42 generates a
whirling airflow for applying twists on the fiber bundle F
to produce the yarn Y. The yarn Y produced by the pneu-
matic spinning device 42 is nipped by a delivery roller 56
and a nip roller 57, and fed to the yarn accumulating
device 32. A structure in which the delivery roller 56 and
the nip roller 57 are not arranged, and the yarn Y is pulled
out from the pneumatic spinning device 42 by the yarn
accumulating device 32 may be adopted.
[0058] The yarn accumulating device 32 is located be-
hind the yarn supplying section 31. The yarn accumulat-
ing device 32 includes a yarn accumulating roller 61 and
a yarn hooking member 62. The yarn accumulating roller
61 is rotatably driven by a motor 63 so that the yarn Y is
wound around and accumulated on an outer peripheral
surface of the yarn accumulating roller 61. A yarn guide
71 is arranged upstream of the yarn accumulating roller
61 in a travelling direction of the yarn Y. The yarn guide
71 guides the yarn Y fed by the delivery roller 56 and the
nip roller 57 to the yarn accumulating roller 61. Herein-
after, upstream and downstream in the travelling direc-
tion of the yarn Y are sometimes simply referred to as
upstream and downstream, respectively.
[0059] The yarn hooking member 62 is mounted on a
downstream end of the yarn accumulating roller 61, and
is relatively rotatable with respect to the yarn accumulat-
ing roller 61. A permanent magnet is mounted on one of
the yarn accumulating roller 61 or the yarn hooking mem-
ber 62, and a magnetic hysteresis material is mounted
on the other one of the yarn accumulating roller 61 or the
yarn hooking member 62. Thus, a torque against the rel-
ative rotation is generated between the yarn accumulat-
ing roller 61 and the yarn hooking member 62.
[0060] When a tension of the yarn Y is greater than or
equal to a predetermined value, the tension of the yarn
Y overcomes the torque, and the yarn accumulating roller
61 and the yarn hooking member 62 are relatively rotated.
The yarn Y is thereby unwound from the yarn accumu-
lating roller 61. When the tension of the yarn Y is smaller
than the predetermined value, the yarn accumulating roll-
er 61 and the yarn hooking member 62 are integrally
rotated. The yarn Y is thus not unwound from the yarn
accumulating roller 61, and the yarn Y is accumulated
on the yarn accumulating roller 61.
[0061] A yarn guide 72 is arranged downstream of the
yarn accumulating roller 61. The yarn guide 72 prevents
the yarn Y unwound from the yarn accumulating roller 61
from spreading outward in a radial direction of the yarn
accumulating roller 61.
[0062] The winding section 33 is arranged higher than
the yarn supplying section 31 and at an upper end of the
spinning unit 2. The winding section 33 winds the sup-
plied yarn Y around a bobbin B to form a package P. The

winding section 33 is provided with a yarn pull out device
70 adapted to pull out the yarn Y on the package P to-
wards the upstream when the yarn Y is cut for some
reason. A yarn guide 76 adapted to guide the yarn Y
pulled out by the yarn pull out device 70 towards the
upstream is arranged immediately upstream of the wind-
ing section 33. A structure of the winding section 33 will
be described in detail later.
[0063] The yarn joining device 34 is arranged between
the yarn guide 72 and the winding section 33. The yarn
joining device 34 joins the yarn Y supplied from the yarn
supplying section 31 and the yarn Y pulled out from the
package P of the winding section 33 when the yarn Y is
cut for some reason. The yarn joining device 34 is, for
example, a splicer device that carries out the yarn joining
operation using the whirling airflow, a mechanical knotter,
or the like.
[0064] The spinning unit 2 includes two yarn catching
and guiding devices 73 and 74 adapted to guide the yarn
Y to the yarn joining device 34. The yarn catching and
guiding devices 73 and 74 are both hollow members and
are connected to a blower (not illustrated) to be able to
suck the yarn Y from a distal end portion thereof. The
yarn catching and guiding device 73 can be swung
around a basal end portion located lower than the yarn
joining device 34. Thus, by swinging the yarn catching
and guiding device 73 to a position where the distal end
portion is located downstream of the delivery roller 56
and the nip roller 57, as illustrated with a chain dashed
line in FIG. 2, the yarn Y supplied from the yarn supplying
section 31 can be caught with the yarn catching and guid-
ing device 73. By swinging the yarn catching and guiding
device 73 that has caught the yarn Y up to a position
where the distal end portion is located higher than the
yarn joining device 34, as indicated with a solid line in
FIG. 2, the yarn Y supplied from the yarn supplying sec-
tion 31 can be guided to the yarn joining device 34.
[0065] The yarn catching and guiding device 74 can
be swung around a basal end portion located higher than
the yarn joining device 34. Thus, by swinging the yarn
catching and guiding device 74 to a position where the
distal end portion is located upstream of the winding sec-
tion 33, as illustrated with a chain dashed line in FIG. 2,
the yarn Y pulled out from the winding section 33 by the
yarn pull out device 70 can be caught with the yarn catch-
ing and guiding device 74. By swinging the yarn catching
and guiding device 74 that has caught the yarn Y to a
position where the distal end portion is located lower than
the yarn joining device 34, as illustrated with a solid line
in FIG. 2, the yarn Y from the winding section 33 can be
guided to the yarn joining device 34.
[0066] The yarn monitoring device 35 is arranged be-
tween the winding section 33 and the yarn joining device
34. The yarn monitoring device 35 is adapted to monitor
a thickness of the yarn Y, and is, for example, configured
by a light transmissive sensor and/or a capacitance sen-
sor. When detecting abnormality in the thickness of the
yarn Y, the yarn monitoring device 35 transmits a yarn

9 10 



EP 3 326 946 A1

7

5

10

15

20

25

30

35

40

45

50

55

defect detection signal to the control device 16. When
receiving the yarn defect detection signal, the control de-
vice 16 causes a cutter 75 arranged in the yarn monitoring
device 35 to cut the yarn Y. The cutter 75 is not limited
to being arranged in the yarn monitoring device 35, and
may be arranged separately from the yarn monitoring
device 35. Alternatively, the cutter may not be arranged,
and the yarn Y may be cut by transmitting a stop com-
mand for stopping the supply of the yarn Y to the yarn
supplying section 31. A yarn guide 77 is arranged be-
tween the yarn monitoring device 35 and the winding
section 33. The yarn guide 77 is adapted to guide the
yarn Y that has passed the yarn monitoring device 35 to
the winding section 33. The yarn monitoring device 35
may be arranged between the yarn supplying section 31
and the yarn accumulating device 32.
[0067] Next, a configuration of the winding section 33
will be described in detail. As illustrated in FIGS. 2 to 7,
the winding section 33 includes a cradle 81 (bobbin hold-
ing device) provided with a bobbin holding sections 81a,
a winding drum 82, two swinging arms 83, 84, a stopper
85, a lock member 86, a contact pressure adjusting sec-
tion 87, a first sensor 88, and a second sensor 89. The
cradle 81 includes a pair of bobbin holding sections 81a
adapted to support both ends of the bobbin B.
[0068] The bobbin holding sections 81a are portions
adapted to hold the bobbin B, and the cradle 81 rotatably
supports the bobbin B held by the bobbin holding sections
81a. At the time of winding when the yarn Y is wound
around the bobbin B held by the bobbin holding sections
81a to form the package P, the winding drum 82 makes
contact with an outer peripheral surface of the bobbin B
or the package P. The winding drum 82 is supported by
a frame 21 of the spinning unit 2 in a manner to be rotat-
able around an axis J1 extending in the left-right direction.
The yarn accumulating roller 61, the yarn joining device
34, the yarn monitoring device 35, and the like are also
mounted on the frame 21, but illustration of such devices
is omitted in FIG. 3 and the like.
[0069] The winding drum 82 is connected to a motor
(not illustrated), and rotatably driven by the motor. When
the winding drum 82 is rotated, the bobbin B (package
P) held by the bobbin holding sections 81a is rotated,
and the yarn Y is wound around the bobbin B. A traverse
groove (not illustrated) is formed on the surface of the
winding drum 82. At the time of winding of the yarn Y
around the bobbin B, the yarn Y is traversed in an axial
direction (left-right direction) of the winding drum 82 by
being guided by the traverse groove.
[0070] One end of the swinging arm 83 is located in
proximity to a left end of the winding drum 82, and is
supported by the frame 21 in a manner to be swingable
around the axis J1. One end of the swinging arm 84 is
located in proximity to a right end of the winding drum
82, and is supported by the frame 21 in a manner to be
swingable around the axis J1. The winding section 33
includes a substantially circular column shaped shaft 91
extending in the left-right direction. The shaft 91 connects

central parts in a length direction of the swinging arm 83
and the swinging arm 84. In the present embodiment,
the supporting mechanism includes the swinging arms
83, 84 and the shaft 91.
[0071] A left end of the cradle 81 is connected to the
opposite end of the swinging arm 83. A right end of the
cradle 81 is connected to the opposite end of the swinging
arm 84. The cradle 81 is supported by the swinging arms
83 and 84 in a manner to be swingable around an axis
J2 parallel to the left-right direction. A connecting portion
83a is arranged at the opposite end of the swinging arm
83. A hook 123 of a moving operation section 103, to be
described later, can be connected to the connecting por-
tion 83a.
[0072] In the winding section 33, the bobbin holding
sections 81a can be moved between a winding position
and a service position by swinging the swinging arms 83
and 84 around the axis J1, and swinging the cradle 81
around the axis J2. The winding position is a position
where the bobbin holding sections 81a are located when
the yarn Y is wound around the bobbin B, as illustrated
in FIGS. 3 and 4A. The service position is a position where
the bobbin holding sections 81a are located when service
is performed on the package P by an operator, as will be
described later, as illustrated in FIG. 4B. As is apparent
from FIGS. 4A and 4B, the service position is a position
lower than the winding position and located to the front
of the winding position. The service position is a position
lower than the winding drum 82. Specifically, the service
position is, for example, a position lower than the winding
position by about 30 to 70 cm.
[0073] The operator performs service on the package
P while the bobbin holding sections 81a are located at
the service position. The service performed by the oper-
ator on the package P is, for example, service in which
the operator manually pulls out the yarn Y from the pack-
age P when the yarn pull out device 70 fails to pull out
the yarn Y from the package P. In a state where the bob-
bin holding sections 81a are located at the winding po-
sition, the package P is located at a high position and the
hand of the operator may hardly reach the package P.
In the spinning unit 2 of the present embodiment, since
the case accommodating section 44 is arranged below
the yarn supplying section 31, the winding section 33 is
located at a high position and for the hand of the operator
it is particularly difficult to reach the package P.
[0074] In the present embodiment, the bobbin holding
sections 81a located at the service position are located
lower than the winding position. Therefore, the hand of
the operator can easily reach the package P. In the
present embodiment, the bobbin holding sections 81a
located at the service position are located to the front of
the winding position. Therefore, when the operator car-
ries out the service on the package P, the package P of
the adjacent spinning unit 2 is unlikely to interfere with
the operator and the package P is located at a position
close to the service path 5. As compared to a case where
the operator performs the service on the package P while
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the bobbin holding sections 81a are located at the wind-
ing position, the service on the package P can be easily
carried out in the present embodiment.
[0075] In the present embodiment, the bobbin holding
sections 81a are located lower than the winding position
and located to the front of the winding position while the
bobbin holding sections 81a are located at the service
position. In a plane orthogonal to the left-right direction,
the position of the package P on which the service is to
be performed is displaced from those of the other pack-
ages P. Therefore, the operator can easily recognize the
package P requiring the service.
[0076] The swinging arm 83 is urged by a spring 92
(urging member). More specifically, one end 92a of the
spring 92 is fixed to a portion, which is located to the back
of the bobbin holding sections 81a and the winding drum
82, of the frame 21, and the opposite end 92b of the
spring 92 is mounted on the swinging arm 83. The spring
92 is a tension spring adapted to urge the swinging arm
83 towards the back side.
[0077] In the course of moving the bobbin holding sec-
tions 81a between the winding position and the service
position by swinging the swinging arms 83 and 84, as
illustrated in FIG. 5, the opposite end 92b of the spring
92 is located on a straight line L connecting the one end
92a of the spring 92 and the axis J1. In the present em-
bodiment, the position of the bobbin holding sections 81a
in the state of FIG. 5 corresponds to a prescribed posi-
tion". In a state where the bobbin holding sections 81a
are displaced towards the winding position from the po-
sition (prescribed position) of FIG. 5, the opposite end
92b of the spring 92 is located higher than the straight
line L (see e.g., FIG. 8B). In a state where the bobbin
holding section 81a is displaced towards the service po-
sition from the position (prescribed position) of FIG. 5,
the opposite end 92b of the spring 92 is located lower
than the straight line L, as illustrated in FIG. 9B. In the
present embodiment, the swinging arm 83 includes a por-
tion that moves across the straight line L when the bobbin
holding section 81a pass the prescribed position, and the
opposite end 92b of the spring 92 is mounted on such a
portion.
[0078] In a state where the opposite end 92b of the
spring 92 is located above the straight line L, the urging
force of the spring 92 acts in a direction in which the
swinging arms 83 and 84 are swung in a counterclock-
wise direction when seen from the left side (direction in
which the bobbin holding sections 81a are moved to-
wards the winding position) . In a state where the oppo-
site end 92b of the spring 92 is located lower than the
straight line L, the urging force of the spring 92 acts in a
direction in which the swinging arms 83 and 84 are swung
in a clockwise direction when seen from the left side (di-
rection in which the bobbin holding sections 81a are
moved towards the service position).
[0079] The stopper 85 is mounted on the frame 21 so
as to make contact with the swinging arm 83 while the
bobbin holding sections 81a are located at the service

position. Thus, when the bobbin holding sections 81a
reach the service position, the swinging arm 83 is restrict-
ed from being swung any further by the stopper 85.
[0080] By restricting the swinging arms 83 and 84 from
being swung while the bobbin holding sections 81a are
located at the winding position, the lock member 86 fixes
the bobbin holding sections 81a at the winding position.
As illustrated in FIGS. 3, 6A, and 6B, while the bobbin
holding sections 81a are located at the winding position,
the lock member 86 is located in proximity to the shaft
91, and is supported by the frame 21 in a manner to be
swingable around an axis J3 parallel to the left-right di-
rection. A hydraulic or pneumatic cylinder 93 is connect-
ed to a lower end of the lock member 86. When the cyl-
inder 93 is extended, the lock member 86 is swung in the
counterclockwise direction around the axis J3 when seen
from the left side. When the cylinder 93 is contracted, the
lock member 86 is swung in the clockwise direction
around the axis J3 when seen from the left side.
[0081] When winding is being carried out in the winding
section 33, the cylinder 93 is contracted and an upper
end of the lock member 86 is engaged with the shaft 91,
as illustrated in FIG. 6A. In this state, the swinging of the
swinging arms 83 and 84 is restrict, and the cradle 81 is
fixed in a state where the bobbin holding section 81a is
located at the winding position. Thus, the cradle 81 can
be prevented from being moved unnecessarily during the
winding in the winding section 33. When moving the cra-
dle 81 from the winding position to the service position,
the cylinder 93 is extended. Then, as illustrated in FIG.
6B, the lock member 86 and the shaft 91 are disengaged,
so that the swinging arms 83 and 84 can be swung. In
the present embodiment, the lock member 86 is config-
ured to be engaged with the shaft 91 adapted to connect
the swinging arm 83 and the swinging arm 84, but the
lock member 86 may be configured to be engaged with
one of the swinging arms 83 and 84, or the cradle 81.
[0082] The contact pressure adjusting section 87 ad-
justs a contact pressure between the package P and the
winding drum 82 in accordance with, for example, an
increase in a wound diameter of the package P. More
specifically, the contact pressure adjusting section 87 in-
cludes a plate cam 94 and a hydraulic or pneumatic cyl-
inder 95, as illustrated in FIGS. 3, 7A, and 7B. The plate
cam 94 is a plate-shaped member having a substantially
fan shape, and an outer peripheral surface of the plate
cam 94 is a cam surface 94a. The plate cam 94 is fixed
to a basal end portion of the cradle 81, and can be inte-
grally swung with the cradle 81 around the axis J2. The
plate cam 94 may be arranged to move with the cradle
81 when the bobbin holding sections 81a are moved to
the service position. A distal end portion of the cylinder
95 is arranged in contact with the cam surface 94a.
[0083] An inclination angle of a contacting portion of
the cam surface 94a and the cylinder 95 is gradually
changed by applying pressure to the cylinder 95. Thus,
a constant contact pressure can be applied to the pack-
age P during the winding. Specifically, the plate cam 94
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may be swung in the clockwise direction around the axis
J2 when seen from the direction of FIGS. 7A and 7B to
urge the bobbin B so as to move closer to the winding
drum 82, or on the other hand, the plate cam 94 may be
swung in the counterclockwise direction around the axis
J2 to urge the bobbin B so as to move away from the
winding drum 82. The cylinder 95 may be moved with
the cradle 81 when the bobbin holding sections 81a are
moved to the service position. However, the cylinder 95
may not move with the cradle 81.
[0084] The first sensor 88 is arranged at a portion,
which is located in proximity to the swinging arm 84 while
the bobbin holding sections 81a are located at the wind-
ing position, of the frame 21. According to whether or not
the swinging arm 84 is located in proximity to the first
sensor 88, the first sensor 88 detects whether or not the
bobbin holding sections 81a are located at the winding
position. The second sensor 89 is arranged at a position,
which is located in proximity to the swinging arm 84 while
the bobbin holding sections 81a are located at the service
position, of the frame 21. According to whether or not the
swinging arm 84 is located in proximity to the second
sensor 89, the second sensor 89 detects whether or not
the bobbin holding sections 81a are located at the service
position.
[0085] Next, the service vehicle 3 will be described. As
described above, the service vehicle 3 is movable in the
left-right direction along the guide rails 11 and 12. More
specifically, the service vehicle 3 includes a drive wheel
111 that makes contact with an upper surface of the guide
rail 11, and a drive wheel 112 that makes contact with
an upper surface of the guide rail 12, as illustrated in
FIGS. 4A and 4B. The drive wheels 111 and 112 are
connected to a motor (not illustrated), and when the motor
is driven, the drive wheels 111 and 112 are rotated and
the service vehicle 3 is moved in the left-right direction
along the guide rails 11 and 12. The service vehicle 3
includes auxiliary wheels 113, 114, 115, and 116. The
guide rail 11 is sandwiched by the drive wheel 111 and
the auxiliary wheel 113 from above and below. The aux-
iliary wheels 114 and 115 are arranged to sandwich the
guide rail 11 from the front-back direction. The guide rail
12 is sandwiched by the drive wheel 112 and the auxiliary
wheel 116 from above and below. Thus, the service ve-
hicle 3 can be prevented from vibrating in a vertical di-
rection or the front-back direction during travelling, or the
position in the front-back direction can be prevented from
being displaced.
[0086] As illustrated in FIGS. 1A, 1B, 4A, and 4B, the
service vehicle 3 is provided with a doffing section 102
and a moving operation section 103. In each spinning
unit 2, the doffing section 102 is adapted to perform doff-
ing to remove a fully wound package P from the bobbin
holding sections 81a and to set a new bobbin B to the
bobbin holding sections 81a. The doffing section 102 is
a known device described in Unexamined Japanese Pat-
ent Publication No. 2015-101453 and the like, for exam-
ple, and thus further detailed description will be omitted

herein.
[0087] The moving operation section 103 is located to
the left of the doffing section 102. The moving operation
section 103 is a device adapted to carry out moving op-
eration to move the bobbin holding sections 81a to the
service position with respect to each spinning unit 2. The
moving operation section 103 includes two cylinders 121
and 122 (driving source), and a hook 123 (connecting
portion). A longitudinal direction of the cylinder 121 is
arranged substantially vertically. An axis J4 parallel to
the left-right direction is provided at an upper end of the
cylinder 121, and the cylinder 121 is swingable around
the axis J4. The cylinder 122 is mounted on the cylinder
121 and its longitudinal direction is arranged in a sub-
stantially front-back direction. By extending and contract-
ing the cylinder 122, the cylinder 121 can be swung
around the axis J4. The hook 123 is mounted on a lower
end of the cylinder 121, and can move in the extend-
ing/contracting direction of the cylinder 121 by the exten-
sion/contraction of the cylinder 121.
[0088] In the present embodiment, when the doffing
section 102 carries out the doffing, the service vehicle 3
is moved to a position where the doffing section 102 faces
the package P in the front-back direction (hereinafter re-
ferred to as doffing position). While the service vehicle 3
is located at the doffing position, the hook 123 of the
moving operation section 103 is located at the same po-
sition as the connecting portion 83a of the swinging arm
83 in the left-right direction. In other words, in the service
vehicle 3, the moving operation section 103 is arranged
at a portion where moving operation, to be described
later, can be carried out while the service vehicle 3 is
located at the doffing position. In the present embodi-
ment, the doffing position is not a position where the serv-
ice vehicle 3 is located only when the doffing is carried
out but is also a position where the service vehicle 3 is
located when the moving operation is carried out.
[0089] While the bobbin holding sections 81a are lo-
cated at the winding position and while the bobbin holding
sections 81a are located at the service position, the serv-
ice vehicle 3 does not overlap with the spinning unit 2
and the package P in the left-right direction. Therefore,
even if the bobbin holding sections 81a are located at
the service position, the service vehicle 3 can be moved
in the left-right direction.
[0090] Next, a method for carrying out the moving op-
eration by the moving operation section 103 will be de-
scribed. In order to move the bobbin holding sections 81a
from the winding position to the service position, the con-
trol device 16 first moves the service vehicle 3 to the
doffing position, as illustrated in FIG. 4A. As illustrated
in FIG. 8A, the control device 16 drives the cylinder 122
to swing the cylinder 121, and also extends the cylinder
121 to connect the hook 123 to the connecting portion
83a.
[0091] Then, as illustrated in FIG. 8B, the control de-
vice 16 contracts the cylinders 121 and 122 to pull the
connecting portion 83a with the hook 123, and swings
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the swinging arms 83 and 84 around the axis J1. Then,
as illustrated in FIG. 9A, the control device 16 extends
the cylinder 121 and further contracts the cylinder 122 to
push the connecting portion 83a with the hook 123, and
swings the swinging arms 83 and 84 around the axis J1
to move the bobbin holding sections 81a to the service
position. In this case, the swinging arms 83 and 84 are
swung until the swinging arm 83 is brought into contact
with the stopper 85.
[0092] The control device 16 extends the cylinder 122
and swings the cylinder 121 in the clockwise direction
when seen from the left side to detach the hook 123 from
the connecting portion 83a, and further contracts the cyl-
inders 121 and 122 to return the moving operation section
103 to an original position. In the present embodiment,
when the swinging arm 84 is detected by the second
sensor 89, the control device 16 detaches the hook 123
from the connecting portion 83a to return the moving op-
eration section 103 to the original position, as described
above.
[0093] While the bobbin holding section 81a is located
at the service position, the opposite end 92b of the spring
92 is located lower than the straight line L, as described
above. Thus, the urging force of the spring 92 acts on
the swinging arms 83 and 84 to be swung in the clockwise
direction when seen from the left side, that is, in the di-
rection in which the swinging arm 83 is pushed against
the stopper 85. Therefore, even if the hook 123 is de-
tached from the connecting portion 83a, the bobbin hold-
ing section 81a is maintained at the service position.
[0094] Next, a method of returning the bobbin holding
section 81a from the service position to the winding po-
sition will be described. As illustrated in FIG. 9B, the op-
erator pushes the package P upward. When the package
P is pushed until the opposite end 92b of the spring 92
is located higher than the straight line L, the urging force
of the spring 92 acts on the swinging arms 83 and 84 to
be swung in the counterclockwise direction when seen
from the left side, that is, in the direction in which the
bobbin holding sections 81a are urged towards the wind-
ing position. The bobbin holding sections 81a are thereby
returned to the winding position by the urging force of the
spring 92. In other words, provided that a moving range
between the winding position and the service position is
divided into a region closer to the winding position and a
region closer to the service position, the urging force of
the spring 92 acts on the cradle 81 or the swinging arms
83, 84 in a direction in which the bobbin holding sections
81a are urged towards the winding position when the
bobbin holding sections 81a are located within at least
the region closer to the winding position.
[0095] Next, a description will be made on the control
of the service vehicle 3, the doffing section 102, the mov-
ing operation section 103, the notifying section 17, and
the like by the control device 16. After the spinning ma-
chine 1 is started up, the control device 16 starts a proc-
ess illustrated in a flowchart of FIG. 10. The control device
16 executes processes of steps S102 to S110 described

below while the spinning machine 1 is operating (step
S101: YES), and terminates the process when the spin-
ning machine 1 is stopped (step S101: NO).
[0096] At the start-up of the spinning machine 1, the
service vehicle 3 is, for example, located at a home po-
sition on the right side of the plurality of spinning units 2,
as illustrated with a broken line in FIGS. 1A and 1B. De-
tailed description will be omitted, but in the spinning ma-
chine 1, while the service vehicle 3 is located at the home
position, yarn waste attached to the service vehicle 3 at
the time of doffing may be removed from the service ve-
hicle 3, for example. The home position may be located
on the left side of the plurality of spinning units 2.
[0097] During the operation of the spinning machine
1, when the winding of the yarn Y around the bobbin B
is completed and the package P is fully wound in the
winding section 33, each spinning unit 2 transmits to the
control device 16, a doffing signal requesting for doffing.
During the operation of the spinning machine 1, when
the service on the package P by the operator is required
such as when the pull out of the yarn Y by the yarn pull
out device 70 has failed, each spinning unit 2 transmits
to the control device 16, an abnormal signal requesting
for the service of the operator.
[0098] Next, processes of steps S102 to S110 will be
described in detail. The control device 16 controls the
service vehicle 3 to stand by at the home position while
neither the doffing signal nor the abnormal signal is input
from the spinning unit 2 (step S102: NO, step S103: NO).
[0099] When the doffing signal is input (step S102:
YES), the control device 16 moves the service vehicle 3
to the doffing position corresponding to the spinning unit
2 that has transmitted the doffing signal (step S104), and
causes the doffing section 102 to carry out doffing (step
S105). After the doffing is finished, the service vehicle 3
is moved to the home position (step S106), and the proc-
ess returns to step S101.
[0100] When the abnormal signal is input (step S103:
YES), the control device 16 moves the service vehicle 3
to the doffing position (step S107). Then, the moving op-
eration section 103 is operated as described above to
move the bobbin holding sections 81a to the service po-
sition (step S108). Next, the control device 16 moves the
service vehicle 3 to the home position such that the serv-
ice vehicle 3 is receded from the front of the spinning unit
2 (step S109), and causes the notifying section 17 to
notify the operator that abnormality has occurred (step
S110). The operator carries out the service on the pack-
age P upon receipt of the notification from the notifying
section 17. After finishing the service on the package P,
the operator lifts the package P upward as described
above to return the bobbin holding sections 81a to the
winding position.
[0101] As described above, in the present embodi-
ment, the notifying section 17 carries out the notification
after the bobbin holding sections 81a have moved to the
service position. Therefore, the operator receives the no-
tification from the notifying section 17 under a state where
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the cradle 81 has moved to the service position, and thus
can easily recognize the package P requiring the service.
After the bobbin holding sections 81a have moved to the
service position, the service vehicle 3 is moved to the
home position, and hence the service vehicle 3 does not
interfere with the operator when the operator performs
the service on the package P. In step S108, the service
vehicle 3 may be receded to a position other than the
home position.
[0102] Next, an alternative embodiment in which vari-
ous changes are made on the present embodiment will
be described.
[0103] In the above-described embodiment, the serv-
ice position is located lower than the winding position and
the winding drum 82 and located to the front of the winding
position, but the service position is not limited to such a
position. For example, the service position may be a po-
sition lower than the winding position and may be a po-
sition at the same height as the winding drum 82 or may
be higher than the winding drum 82.
[0104] Depending on a layout of each section of the
spinning unit 2, the service position may be a position
immediately below the winding position, or may be a po-
sition located lower than the winding position and located
to the back of the winding position. Alternatively, the serv-
ice position may be a position at the same height as the
winding position and displaced to the front side or the
back side from the winding position.
[0105] In the above-described embodiment, the posi-
tion in the left-right direction of the service vehicle 3 is
the same for when the doffing section 102 carries out
doffing on a spinning unit 2 and for when the moving
operation section 103 moves the cradle 81 of the relevant
spinning unit 2, but the position of the service vehicle 3
is not limited to such a position. For example, the position
in the left-right direction of the service vehicle 3 when the
moving operation section 103 moves the cradle 81 of a
spinning unit 2 may be the same as the position in the
left-right direction of the service vehicle 3 when the doff-
ing section 102 carries out doffing with respect to a spin-
ning unit 2 (adjacent spinning unit 2, etc.) different from
the relevant spinning unit 2. Alternatively, the position in
the left-right direction of the service vehicle 3 when the
moving operation section 103 moves the cradle 81 may
be different from the position in the left-right direction of
the service vehicle 3 when the doffing section 102 carries
out doffing on any of the spinning units 2.
[0106] In the above-described embodiment, the serv-
ice vehicle 3 includes the doffing section 102 and the
moving operation section 103, but the configuration of
the service vehicle 3 is not limited to such a configuration.
For example, the spinning machine 1 may separately in-
clude a service vehicle provided with the doffing section
102 and a service vehicle provided with the moving op-
eration section 103. Alternatively, the spinning machine
1 may be configured to include a service vehicle provided
with the moving operation section 103, but not include
the doffing section 102. In such a case, for example, the

operator manually carries out doffing while the bobbin
holding sections 81a are located at the service position.
[0107] In the above-described embodiment, further
swinging of the swinging arms 83 and 84 by the urging
force of the spring 92 is prevented with the stopper 85
when the bobbin holding sections 81a reach the service
position, but the present invention is not limited to such
a configuration. For example, the stopper 85 may be omit-
ted, and in a state where the bobbin holding sections 81a
are located at the service position, a force that acts on
the swinging arm 83 from the spring 92 and other force
(gravitational force, etc.) that acts on the swinging arm
83 may be designed to be balanced.
[0108] In the above-described embodiment, the swing-
ing arms 83, 84 and the cradle 81 are fixed by the lock
member 86 while the bobbin holding sections 81a are
located at the winding position, but the lock member 86
may be omitted. For example, if the cradle 81 and the
swinging arms 83, 84 are sufficiently heavy, the cradle
81 will not unnecessarily move even if the lock member
86 is omitted.
[0109] In the above-described embodiment, also when
the bobbin holding sections 81a are moved between the
winding position and the service position, the portion
where the opposite end 92b of the spring 92 is mounted
on the swinging arm 83 is moved across the straight line
L, but the present invention is not limited to such a con-
figuration. For example, a positional relationship of the
winding position and the service position may be different
from the above-described embodiment, and the opposite
end 92b of the spring 92 may always be located higher
than the straight line L. In this case, when the bobbin
holding sections 81a are located at any position within
the moving range between the winding position and the
service position, the urging force of the spring 92 acts in
the direction in which the bobbin holding sections 81a
are urged towards the winding position. In this case, for
example, by arranging the lock member adapted to lock
the cradle 81 while the bobbin holding sections 81a are
located at the service position, the cradle 81 may be pre-
vented from being moved by the urging force of the spring
92 during the service. In this case, by releasing the fixa-
tion by the lock member after the service on the package
P is finished, the cradle 81 can be moved by the urging
force of the spring 92 so that the bobbin holding section
81a return to the winding position.
[0110] In the above-described embodiment, the mov-
ing operation section 103 connects the hook 123 to the
connecting portion 83a of the swinging arm 83, and then
further extends the cylinder 121 and contracts the cylin-
der 122 to swing the swinging arm 83 and to move the
bobbin holding sections 81a to the service position, but
the present invention is not limited to such a configura-
tion. For example, the connecting portion to be connected
to the hook 123 may be provided on the cradle 81. Fur-
thermore, the moving operation section may have a con-
figuration other than extending/contracting the cylinder
with the hook 123 connected to the swinging arms 83
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and 84. For example, the moving operation section may
have a configuration of applying force to the swinging
arms 83 and 84 or the cradle 81 in the direction in which
the bobbin holding sections 81a are urged towards the
service position.
[0111] The moving operation section is also not limited
to the configuration of applying force to the swinging arms
83 and 84 or the cradle 81 in the direction in which the
bobbin holding sections 81a are urged towards the serv-
ice position. For example, in place of the spring 92 (see
FIG. 3, etc.), a spring may be provided to urge the bobbin
holding sections 81a from the winding position to the
service position, and the moving operation section may
have a configuration of releasing the fixation of the swing-
ing arms 83 and 84 that are fixed by the lock member
86. In this case, the cylinder 93 is not necessary in the
spinning unit 2. In this case, the operation to release the
fixation of the swinging arms 83 and 84 that are fixed by
the lock member 86 corresponds to the "moving opera-
tion".
[0112] Alternatively, each spinning unit 2 may include
a driving source adapted to swing the swinging arms 83
and 84, a switch adapted to drive the driving source, and
the like, and the moving operation section may operate
the switch and the like to drive the driving source. In this
case, the operation of the switch and the like corresponds
to the "moving operation".
[0113] In the above-described embodiment, the rota-
tional axis of the winding drum 82 and the swing axis of
the swinging arms 83 and 84 are the same axis J1, but
the present invention is not limited to such a configura-
tion. The swinging arms 83 and 84 may be swung around
an axis different from the rotational axis of the winding
drum 82.
[0114] The supporting mechanism adapted to movably
support the bobbin holding section between the winding
position and the service position is not limited to the
swinging arm connected with the cradle. In an alternative
embodiment, a cradle 151 is supported by a slide mech-
anism 152 ("supporting mechanism"), as illustrated in
FIG. 11. The slide mechanism 152 includes a slider 153
and a guide rail 154. The slider 153 is connected to a
basal end portion of the cradle 151. The slider 153 in-
cludes a connecting portion 153a, and the hook 123 (see
FIG. 4A, etc.) of the moving operation section 103 is con-
nected to the connecting portion 153a. The guide rail 154
extends along the front-back direction, and is inclined
with respect to the front-back direction such that the front
side is located more on the lower side. The slider 153 is
movable along the guide rail 154.
[0115] While the slider 153 is located at an upper left
portion of the guide rail 154 in FIG. 11, the bobbin B or
the package P held by the bobbin holding sections 81a
is brought into contact with the winding drum (not illus-
trated) (the bobbin holding sections 81a are located at
the winding position). From such a state, the hook 123
is connected to the connecting portion 153a, and then
the cylinders 121 and 122 are appropriately extended or

contracted to move the slider 153 to a lower right portion
of the guide rail 154. The bobbin holding sections 81a
are thereby moved to the service position located to the
front of the winding position and lower than the winding
position. Since the service position is located lower than
the winding position, the gravitational force can be used
when moving the bobbin holding sections 81a from the
winding position to the service position, and a force ap-
plied to the slider 153 can be reduced.
[0116] The configuration of moving the bobbin holding
section between the winding position and the service po-
sition may be different from both the mechanism using
the swinging arm as in the above-described embodiment
and the slide mechanism as in the above-described al-
ternative embodiment.
[0117] In the above-described embodiment, the con-
trol device 16 moves the bobbin holding sections 81a to
the service position, and then recedes the service vehicle
3 to the home position, but the present invention is not
limited to such a configuration. For example, a sensor
adapted to detect the approach of the operator and the
like may be arranged in the service vehicle 3, and when
the sensor detects the approach of the operator, the serv-
ice vehicle 3 may be receded to an arbitrary position.
[0118] Alternatively, after the bobbin holding sections
81a are moved from the winding position to the service
position by the moving operation section 103, the service
vehicle 3 may remain stopped. For example, in case the
position of the service vehicle 3 when the bobbin holding
sections 81a are moved by the moving operation section
103 is different from the position of the service vehicle 3
when the doffing is carried out, and the position of the
service vehicle 3 when the bobbin holding sections 81a
are moved by the moving operation section 103 is the
position that does not interfere with the service on the
package P performed by the operator, the service vehicle
3 does not need to be receded. Furthermore, when the
service vehicle 3 is not receded after the bobbin holding
sections 81a are moved to the service position, the serv-
ice vehicle 3 may overlap with the package P in the left-
right direction while the bobbin holding sections 81a are
located at the service position.
[0119] In the above-described embodiment, the noti-
fying section 17 carries out a notification to the operator
after the bobbin holding sections 81a are moved to the
service position, but the present invention is not limited
to such a configuration. For example, the notifying sec-
tion 17 may carry out the notification at the same time as
when moving the bobbin holding sections 81a. Alterna-
tively, the notifying section 17 may carry out the notifica-
tion before moving the bobbin holding sections 81a. In
this case, for example, the operator recognizes the pack-
age P requiring the service based on the display of the
notifying section 17.
[0120] In the above-described embodiment, the wind-
ing section 33 includes the first sensor 88 and the second
sensor 89, but at least one of the sensors may be omitted.
[0121] In the above example, the moving operation
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section has a configuration of moving the bobbin holding
sections from the winding position to the service position,
but the present invention is not limited to such a config-
uration. For example, when the engagement between
the shaft 91 and the lock member 86 is released, the
position of the bobbin holding sections 81a may be slight-
ly displaced from the winding position, for example, the
cradle 81 may be slightly lifted up. In such a case, the
moving operation section moves the bobbin holding sec-
tion 81a from the position slightly displaced from the wind-
ing position to the service position.
[0122] In the above-described embodiment, when the
operator lifts the package P upward, the cradle 81 is
moved by the urging force of the spring 92 so that the
bobbin holding sections 81a return to the winding posi-
tion, but the present invention is not limited to such a
configuration. For example, after the service on the pack-
age P performed by the operator is finished, the moving
operation section 103 may return the bobbin holding sec-
tions 81a from the service position to the winding position.
In this case, the spring 92 may be omitted.
[0123] An example in which the present invention is
applied to the spinning machine adapted to carry out spin-
ning has been described above, but the present invention
is not limited to such a configuration. For example, the
present invention may be applied to a yarn winding ma-
chine other than the spinning machine such as an auto-
matic winder adapted to unwind the yarn from a yarn
supplying bobbin, and wind the yarn around a different
winding bobbin to form a package, as described in Un-
examined Japanese Patent Publication No.
2016-172602.
[0124] In the above example, vibration sometimes oc-
curs in the cradle 81, 151, and the like during the winding
of the package P, and the winding unit 2 may include a
vibration prevention section adapted to prevent such a
vibration. In this case, the lock member 86 may function
as the vibration prevention section. Alternatively, the lock
member 86 and the vibration prevention section may be
separately arranged. For example, the vibration preven-
tion section may be a vibration absorbing member adapt-
ed to make pressure contact with the cradle 81, 151 or
a member integrally provided with the cradle 81, 151 at
the winding position. By way of example, the vibration
absorbing member may push the member, which is
mounted on the cam 94, with the spring force, a pressure
of compressed air, or the like.
[0125] In the above example, in the case of the con-
figuration in which the spinning machine 1 includes the
yarn pull out device 70, the yarn pull out device 70 is
preferably moved from the yarn pull out position illustrat-
ed in FIG. 2 to a different position before the moving
operation section 103 carries out the moving operation.
For example, the yarn pull out device 70 may be moved
above the winding section 33, moved to one side in the
left-right direction, or moved below the service position.
Alternatively, the winding unit 2 may include a storage
section adapted to store the yarn pull out device 70 so

as not to become an obstacle of the moving operation.
Alternatively, the moving operation section 103 may
move the cradle 81, 151 to follow a path that does not
interfere with the yarn pull out device 70.
[0126] In the above example, the configuration of pull-
ing out the yarn Y from the package P is not limited to
the yarn pull out device 70. For example, the yarn Y from
the package P may be directly caught with the yarn catch-
ing and guiding device 74 or a known suction mouth.
Alternatively, the yarn pull out device 70 may be arranged
on the service vehicle 3. In this case, if the pull out of the
yarn Y by the yarn pull out device 70 fails, the service
vehicle 3 is moved to a position where the moving oper-
ation section 103 can carry out the moving operation with
respect to the winding unit 2. However, depending on the
configuration of the service vehicle 3, the moving oper-
ation by the moving operation section 103 may be carried
out without moving the service vehicle 3. In addition to
the yarn pull out device 70, a device similar to the yarn
catching and guiding device 74 may be arranged in the
service vehicle 3.
[0127] In the above example, the operator carries out
the service on the package P while the bobbin holding
sections 81a are located at the service position. Howev-
er, the operator may carry out maintenance service and
the like on the cradle 81, 151. For example, the operator
may replace the bobbin holding sections 81a.
[0128] Even if the bobbin holding sections 81a are lo-
cated at the service position of any of the examples
above, the position of the package to be performed with
service is displaced from the position of another package
within a plane orthogonal to the first direction, and hence
the operator can easily recognize the package requiring
the service.

Claims

1. A yarn winding machine (1) comprising:

a plurality of winding units (2) arranged in a hor-
izontal first direction; and
a service vehicle (3) arranged movable in the
first direction along the plurality of the winding
units (2);
wherein each winding unit (2) includes:

a yarn supplying section (31);
a winding section (33) having a cradle (81;
151) provided with bobbin holding sections
(81a) adapted to hold a bobbin (B), the wind-
ing section (33) being adapted to wind a
yarn (Y) supplied from the yarn supplying
section (31) around the bobbin (B) to form
a package (P); characterized by
a supporting mechanism (83, 84, 91; 152)
adapted to support the bobbin holding sec-
tions (81a) movably between a winding po-
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sition and a service position, the winding po-
sition being a position where the bobbin
holding sections (81a) are located when
winding is carried out, and the service po-
sition being a position where the bobbin
holding sections (81a) are located when
service is performed on the package (P) by
an operator;
the winding section (33) is arranged higher
than the yarn supplying section (31); and
the service vehicle (3) includes a moving
operation section (103) adapted to perform
moving operation to move the bobbin hold-
ing section (81a) towards the service posi-
tion.

2. The yarn winding machine (1) as claimed in claim 1,
wherein the service position is a position lower than
the winding position.

3. The yarn winding machine (1) as claimed in claim 2,
wherein the winding section (33) includes a winding
drum (82) adapted to rotate in contact with a surface
of the bobbin (B) or the package (P) held by the bob-
bin holding sections (81a), and
the service position is a position lower than the wind-
ing drum (82).

4. The yarn winding machine (1) as claimed in any one
of claims 1 to 3, wherein the service position is a
position displaced from the winding position in a sec-
ond direction, the second direction being a horizontal
direction and orthogonal to the first direction.

5. The yarn winding machine (1) as claimed in claim 4,
wherein a service path (5) is arranged at one side of
the plurality of the winding units (2) in the second
direction for an operator to perform service, and
the service position is a position offset to the one
side from the winding position in the second direc-
tion.

6. The yarn winding machine (1) as claimed in any one
of claims 1 to 5, wherein the service vehicle (3) in-
cludes a doffing section (102) adapted to perform
doffing to remove the package (P) from the bobbin
holding sections (81a) and set a new bobbin (B) to
the bobbin holding sections (81a).

7. The yarn winding machine (1) as claimed in any one
of claims 1 to 6, wherein the moving operation sec-
tion (103) includes a driving source (121, 122) adapt-
ed to apply a force to the cradle (81; 151) or the
supporting mechanism (83, 84, 91; 152) in a direction
to urge the bobbin holding sections (81a) towards
the service position.

8. The yarn winding machine (1) as claimed in any one

of claims 1 to 7, wherein provided that a moving
range between the winding position and the service
position is divided into a region closer to the winding
position and a region closer to the service position,
the winding section (33) includes an urging member
(92) adapted to urge the bobbin holding sections
(81a) or the supporting mechanism (83, 84, 91; 152)
in a direction in which the bobbin holding sections
(81a) are urged towards the winding position when
the bobbin holding section (81a) are located within
at least the region closer to the winding position.

9. The yarn winding machine (1) as claimed in claim 8,
wherein the winding section (33) includes a winding
drum (82) adapted to rotate in contact with a surface
of the bobbin (B) or the package (P) held by the bob-
bin holding sections (81a),
the supporting mechanism includes a swinging arm
(83) connected to the cradle (81; 151) and swingable
around a rotational axis (J1) of the winding drum (82),
the urging member (92) includes one end (92a) ar-
ranged fixed and an opposite end (92b) mounted on
the swinging arm (83), and
the swinging arm (83) includes a portion that moves
across a straight line (L) connecting the one end
(92a) of the urging member (92) and the rotational
axis (J1) of the winding drum (82) when the bobbin
holding sections (81a) pass a prescribed position be-
tween the winding position and the service position,
and the opposite end (92b) of the urging member
(92) is mounted to such a portion.

10. The yarn winding machine (1) as claimed in any one
of claims 1 to 8, wherein the supporting mechanism
includes a slide mechanism (152) adapted to slidably
support the cradle (151) to move the bobbin holding
sections (81a) between the winding position and the
service position.

11. The yarn winding machine (1) as claimed in any one
of claims 1 to 10, wherein in the first direction, the
service vehicle (3) does not overlap with the package
(P) held by the bobbin holding section (81a) located
at the service position.

12. The yarn winding machine (1) as claimed in any one
of claims 1 to 11, comprising:

a first sensor (88) adapted to detect that the bob-
bin holding sections (81a) are located at the
winding position; and
a second sensor (89) adapted to detect that the
bobbin holding sections (81a) are located at the
service position.

13. The yarn winding machine (1) as claimed in any one
of claims 1 to 12, comprising:
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a control device (16) adapted to control the serv-
ice vehicle (3) and the moving operation section
(103),
wherein the control device (16) is adapted to
move the bobbin holding section (81a) to the
service position by controlling the moving oper-
ation section (103) to carry out the moving op-
eration, and then to move the service vehicle (3)
in the first direction to be receded from such a
winding unit (2).

14. The yarn winding machine (1) as claimed in any one
of claims 1 to 13, comprising:

a case accommodating section (44) adapted to
accommodate a case storing a fiber bundle (S),
the case accommodating section (44) being ar-
ranged lower than the yarn supplying section
(31),
wherein the yarn supplying section (31) in-
cludes:

a draft device (41) adapted to draft the fiber
bundle (S) from the case accommodating
section (44); and
a spinning device (42) adapted to form a
yarn (Y) by applying twists to the fiber bun-
dle (F) drafted by the draft device (41).

15. A spinning machine (1) comprising:

a plurality of winding units (2) arranged in a hor-
izontal arrangement direction; and
a service vehicle (3) arranged movable in the
arrangement direction along the plurality of the
winding units (2);
wherein each winding unit (2) includes:

a draft device (41) adapted to draft a fiber
bundle (S);
a spinning device (42) adapted to form a
yarn (Y) by applying twists to the fiber bun-
dle (F) drafted by the draft device (41);
a winding section (33) having a cradle (81;
15) provided with bobbin holding sections
(81a) adapted to hold a bobbin (B), the wind-
ing section (33) being adapted to wind the
yarn (Y) formed by the spinning device (42)
around the bobbin (B) to form a package
(P); and
a supporting mechanism (83, 84, 91; 152)
adapted to support the bobbin holding sec-
tions (81a) movably between a winding po-
sition and a service position, the winding po-
sition being a position where the bobbin
holding sections (81a) are located when
winding is carried out, and the service po-
sition being a position where the bobbin

holding sections (81a) are located when
service is performed on the package (P) by
an operator,

the winding section (33) is arranged higher than
the spinning device (42), and

the service vehicle (3) includes a moving operation
section (103) adapted to perform moving operation
to move the bobbin holding section (81a) towards
the service position.
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