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(54) YARN WINDING MACHINE

(57) A service cart (3) is configured such that the
service cart (3) can stop at a service position (P1) at
which a connection tube (59) can be connected to an
opening (9a) formed in a discharge duct (9) and at which
a service can be performed in a winding unit (2), and can

stop at a standby position (P2) that is located between
two adjacent service positions (P1) and at which the con-
nection tube (59) cannot be connected to the opening
(9a).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

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

2. Description of the Related Art

[0002] For example, Japanese Patent Application
Laid-Open No. 2014-9052 discloses a yarn winding ma-
chine (spinning frame) in which a plurality of winding units
(spinning units) is arranged in an arrangement direction,
and a service cart (yarn joining cart) is arranged so as to
be movable in the arrangement direction. The yarn wind-
ing machine is provided with a discharge duct. Inside of
the discharge duct is in a negative pressure state be-
cause of an action of a suction device. The discharge
duct is provided with a plurality of openings in the ar-
rangement direction. Each of the openings is normally
closed by a shutter. When the service cart moves to a
certain winding unit to provide a service, the shutter is
operated to open the corresponding opening whereby a
connection tube provided in the service cart is connected
to the opening. As a result, the service cart can provide
the service, such as a yarn joining operation, by using
the negative pressure (suction force).
[0003] Conventionally, after the service cart has pro-
vided the service to a certain winding unit at a position
(hereinafter, "service position") at which the connection
tube has been connected to the corresponding opening,
until a new service request is received from another wind-
ing unit, the service cart will remain on standby at the
service position. However, for example, because suction
members such as a suction mouth and a suction pipe
connected to the connection tube are open to the atmos-
phere, while the service cart is stopping at the service
position, air flows in these suction members even if no
service is being provided. Thus, the suction device con-
nected to the discharge duct unnecessarily consumes
electric power.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to reduce
the electric power consumption of the suction device that
supplies a negative pressure to the service cart.
[0005] This object is achieved by a yarn winding ma-
chine according to the independent claim.
[0006] A yarn winding machine according to one as-
pect of the present invention includes a plurality of wind-
ing units arranged in an arrangement direction; a dis-
charge duct extending along the arrangement direction
and in which a plurality of openings are formed along the
arrangement direction; a plurality of shutters adapted to
respectively open or close the openings; a service cart

including a connection tube adapted to be connected to
the discharge duct via one of the openings, the service
cart being movable in the arrangement direction; and a
suction device connected to the discharge duct. The
service cart is able to stop at a service position and a
standby position. The service position is a position at
which the connection tube is connected to one of the
openings and at which the service cart can perform a
service in one of the winding units. The standby position
is a position between two adjacent service positions and
at which the connection tube is not connected to the
opening.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a front view indicating an overall configu-
ration of a spinning frame according to an embodi-
ment of the present invention.
FIG. 2 is a side view of a spinning unit and a yarn
joining cart.
FIG. 3 is a side view indicating a state in which a
yarn has been held by suction by a suction member
of the yarn joining cart.
FIG. 4 is a side view indicating a state in which the
yarn is being guided to a yarn joining device by the
suction member of the yarn joining cart.
FIG. 5 is a block diagram of an electrical configura-
tion of the spinning frame.
FIG. 6 is a schematic diagram of a service region of
the yarn joining cart.
FIG. 7 is a front view of a state in which the yarn
joining cart is at a service position.
FIG. 8 is a front view of a state in which the yarn
joining cart is at a standby position.
FIGS. 9A, 9B, and 9C are top views of a shutter.
FIGS. 10A and 10B show graphs of a speed pattern
of the yarn joining cart.
FIG. 11 is a schematic diagram of a service region
when two yarn joining carts are provided.
FIG. 12 is a front view of an example of a position
indicating member.

DETAILED DESCRIPTION

[0008] Exemplary embodiments of a spinning frame
according to the present invention are explained in detail
below with reference to the accompanying drawings. A
spinning frame 1 (yarn winding machine) shown in FIG.
1 includes a plurality of spinning units 2 (winding units)
that is arranged side-by-side along a predetermined ar-
rangement direction (horizontal direction in FIG. 1), a
yarn joining cart 3 (service cart) that is movable in the
arrangement direction, a blower box 4 arranged on one
side in the arrangement direction, and a motor box 5 ar-
ranged on the other side in the arrangement direction.
[0009] Each of the spinning units 2 spins, by using a
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spinning device 20, a fiber bundle T conveyed from a
drafting device 10 and forms a spun yarn Y. A winding
device 40 winds the spun yarn Y on a bobbin B thereby
forming a package P. When a yarn breakage or a yarn
cut occurs in a certain spinning unit 2, the yarn joining
cart 3 moves to that spinning unit 2 and performs yarn
joining. A suction device 6 that supplies a negative pres-
sure to the spinning unit 2 and the yarn joining cart 3,
and the like are arranged in the blower box 4. A not-
shown driving source that is shared among all the spin-
ning units 2, and the like are arranged in the motor box
5. However, a separate driving source can be arranged
for each of the spinning units 2.
[0010] In the present specification, the side on which
a yarn path is present when seen from the yarn joining
cart 3 is defined as a front side (left side in FIGS. 2 to 4)
while the opposite side of this side is defined as a back
side (right side in FIGS. 2 to 4).
[0011] The spinning unit 2 includes the drafting device
10, the spinning device 20, a yarn accumulating device
30, and the winding device 40 as main structural com-
ponents, and these structural components are arranged
in this order from an upstream side to a downstream side
in a traveling direction (hereinafter, "yarn traveling direc-
tion") of the fiber bundle T or the yarn Y.
[0012] The drafting device 10 is arranged near a top
edge of a frame 7 of the spinning frame 1. The drafting
device 10 includes four drafting rollers 11 to 14, that is,
a back roller 11, a third roller 12, a middle roller 13, and
a front roller 14, arranged in this order from the upstream
side. An apron belt 15 made of rubber is stretched over
the middle roller 13. Each of the drafting rollers 11 to 14
is rotationally driven at a predetermined rotational speed.
The drafting device 10 also includes opposed rollers 11a
to 14a that are arranged so as to oppose a corresponding
roller among the drafting rollers 11 to 14. A sliver S is a
raw material of the fiber bundle T. The drafting device 10
transports the sliver S by sandwiching between the ro-
tating drafting rollers 11 to 14 and the opposed rollers
11a to 14a, which oppose the drafting rollers, and pulling
(drafting) so that the sliver S has a predetermined width
thereby forming the fiber bundle T.
[0013] The spinning device 20 is arranged immediate
downstream of the front roller 14. The spinning device
20 spins the fiber bundle T by twisting the fiber bundle T
supplied thereto from the drafting device 10 thereby form-
ing the yarn Y. In the present embodiment, an air device
that twists the fiber bundle T by using a swirling air current
is used as the spinning device 20; however, a device of
some other type can be used.
[0014] The yarn accumulating device 30 is arranged
between the spinning device 20 and the winding device
40 in the yarn traveling direction. The yarn accumulating
device 30 includes an accumulating roller 31, a yarn
hooking member 32, and a motor 33. The accumulating
roller 31 is configured so that the yarn Y of a predeter-
mined amount can be wound around an outer peripheral
surface thereof thereby temporarily accumulating the

yarn Y. The accumulating roller 31 is rotationally driven
by the motor 33. The yarn hooking member 32 capable
of hooking the yarn Y is attached to a downstream end
of the accumulating roller 31. The yarn Y is accumulated
on the accumulating roller 31 when the yarn hooking
member 32 that has hooked the yarn Y rotates integrally
with the accumulating roller 31. The yarn accumulating
device 30 has the following functions: to apply a tension
to the yarn Y to pull the yarn Y from the spinning device
20, to prevent slackening of the yarn Y by temporarily
accumulating the yarn Y fed out from the spinning device
20 when the yarn joining cart 3 performs the yarn joining
operation, and to prevent variations in the tension of the
yarn Y on the winding device 40 side from being con-
veyed to the spinning device 20 side. A pair of pulling
rollers, such as delivery rollers, can be arranged between
the spinning device 20 and the yarn accumulating device
30, and the yarn Y can be pulled from the spinning device
20 by using those pulling rollers. When this configuration
is adopted, the yarn accumulating device 30 can be omit-
ted.
[0015] A guide member 34 that guides the yarn Y pulled
from the yarn accumulating device 30 to the downstream
side is provided downstream of the yarn accumulating
device 30. The guide member 34 guides the yarn Y pulled
from the accumulating roller 31 such that the yarn Y pass-
es on a line that extends from a rotation axis of the ac-
cumulating roller 31.
[0016] A yarn monitoring device 21 that monitors a
quality of the yarn Y is arranged between the spinning
device 20 and the yarn accumulating device 30 in the
yarn traveling direction. The yarn monitoring device 21
monitors a thickness of the traveling yarn Y with a not-
shown optical sensor. The yarn monitoring device 21 de-
tects a yarn defect (a portion in which the yarn Y has an
abnormal thickness and the like) of the yarn Y. The sen-
sor of the yarn monitoring device 21 is not limited to the
optical sensor; it can be, for example, an electrostatic
capacitance sensor. Moreover, the yarn monitoring de-
vice 21 can also detect a foreign substance included in
the yarn Y as the yarn defect.
[0017] When a yarn defect is detected in the yarn Y by
the yarn monitoring device 21, the spinning unit 2 stops
the supply of the air to the spinning device 20 to stop the
formation of the yarn Y thereby cutting the yarn Y. A cutter
can be arranged near the yarn monitoring device 21 and
the yarn Y can be cut with the cutter.
[0018] The winding device 40 is arranged downstream
of the yarn accumulating device 30. The winding device
40 winds the yarn Y on the bobbin B while traversing the
yarn Y thereby forming the package P. The winding de-
vice 40 includes a cradle arm 41, a winding drum 42, and
a traversing device 43.
[0019] The cradle arm 41 is pivotably supported on a
support shaft 44. The cradle arm 41 rotatably supports
the bobbin B (the package P) on which the yarn Y is
wound. The winding drum 42 is rotationally driven in a
predetermined direction at a constant rotational speed.
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By pivoting about the support shaft 44, the cradle arm 41
can cause the outer peripheral surface of the bobbin B
(the package P) to contact with or separate from the wind-
ing drum 42. When the outer peripheral surface of the
bobbin B (the package P) is made to contact the rota-
tionally driven winding drum 42, the bobbin B (the pack-
age P) can be caused to rotate in a winding direction
whereby the yarn Y is wound on the outer peripheral sur-
face of the bobbin B (the package P).
[0020] The traversing device 43 includes a traversing
guide 45 that can guide the yarn Y. The traversing guide
45 is configured so as to perform, by a not-shown driving
source, a reciprocating movement in a direction parallel
to an axial direction of the winding drum 42. By reciproc-
atively driving the traversing guide 45 while rotating the
winding drum 42, it is possible to wind the yarn Y on the
package P while traversing the yarn Y. A traversing
groove can be formed on the winding drum 42 so that
the spinning unit 2 can traverse the yarn Y by using only
the winding drum 42 without the traversing device 43.
[0021] The yarn joining cart 3 is explained below. As
shown in FIG. 1, a rail 8 that extends in the arrangement
direction is arranged in the spinning frame 1. The yarn
joining cart 3 has wheels 50 that move on the rail 8 and
a motor 51 (see FIG. 5) that drives the wheels 50. Ac-
cordingly, the yarn joining cart 3 can travel freely in the
arrangement direction of the spinning units 2. When a
yarn breakage or a yarn cut occurs in a certain spinning
unit 2, the yarn joining cart 3 moves to that spinning unit
2, and performs the yarn joining of the yarn Y that has
become discontinuous between the spinning device 20
and the winding device 40.
[0022] As shown in FIGS. 2 to 4, the yarn joining cart
3 includes a yarn joining device 52, a suction pipe 53
(suction member), a suction mouth 54 (suction member),
and the like. When the yarn Y has become discontinuous
between the spinning device 20 and the winding device
40, as shown in FIG. 4, the yarn joining device 52 per-
forms the yarn joining of the yarn (upper yarn) Y from the
spinning device 20 guided by the suction pipe 53 and the
yarn (lower yarn) Y from the winding device 40 guided
by the suction mouth 54. In the present embodiment, a
splicer that applies a twist to yarn ends of the upper yarn
Y and the lower yarn Y by a swirling air current thereby
forming a joint is used as the yarn joining device 52. How-
ever, the yarn joining device 52 is not limited to the splicer
and, for example, can be a knotter that joins the upper
yarn Y and the lower yarn Y. The yarn joining cart 3 can
be a piecer that guides the lower yarn Y to the spinning
device 20 and connects the yarns Y by restarting the
spinning in the spinning device 20.
[0023] The suction pipe 53 is configured so as to be
pivotable vertically about an axis 53a. As shown in FIG.
3, when the suction pipe 53 is pivoted upward such that
a tip of the suction pipe 53 is positioned near the down-
stream of the spinning device 20, the suction pipe 53 can
suck and hold the upper yarn Y spun by the spinning
device 20. Furthermore, as shown in FIG. 4, when the

suction pipe 53 is pivoted downward with the upper yarn
Y spun by the spinning device 20 sucked and held there-
by, the suction pipe 53 can guide the upper yarn Y to the
yarn joining device 52.
[0024] The suction mouth 54 is configured so as to be
pivotable vertically around an axis 54a. As shown in FIG.
3, when the suction mouth 54 is pivoted downward such
that a tip of the suction mouth 54 is positioned near the
outer peripheral surface of the package P, the suction
mouth 54 can suck and hold the lower yarn Y pulled from
the package P. Furthermore, as shown in FIG. 4, when
the suction mouth 54 is pivoted upward with the lower
yarn Y pulled from the package P sucked and held there-
by, the suction mouth 54 can guide the lower yarn Y to
the yarn joining device 52.
[0025] The yarn joining cart 3 includes a reverse rota-
tion roller 55 that rotates the package P in a pulling di-
rection that is a reverse direction of the winding direction.
The reverse rotation roller 55 is attached to a linking
mechanism 56. The reverse rotation roller 55 is rotation-
ally driven by a reverse rotation motor 57 (see FIG. 5) in
a reverse direction of the rotation direction of the winding
drum 42. The linking mechanism 56 is expanded and
contracted by an air cylinder 58. When the linking mech-
anism 56 is expanded by the air cylinder 58, as shown
in FIG. 3, the reverse rotation roller 55 contacts the pack-
age P that has been separated from the winding drum
42 thereby rotating the package P in the pulling direction.
While rotating the package P in the pulling direction, the
yarn end of the lower yarn Y that has been wound on the
package P can be sucked with the suction mouth 54, and
the yarn end can be guided to the yarn joining device 52.
[0026] An electrical configuration of the spinning frame
1 is explained below by referring to FIG. 5. The spinning
frame 1 according to the present embodiment includes
a central control section 1a. The central control section
1a is configured so as to exchange electric signals be-
tween the spinning units 2 and the yarn joining cart 3.
The central control section 1a is capable of centrally man-
aging and controlling the spinning units 2 and the yarn
joining cart 3. Each of the spinning units 2 includes a unit
control section 2a that controls operations of the compo-
nents of the spinning unit 2 and that can communicate
with the central control section 1a. However, one unit
control section 2a can be arranged for a predetermined
number of the spinning units 2. The yarn joining cart 3
includes a cart control section 3a that controls operations
of the components of the yarn joining cart 3 and that can
communicate with the central control section 1a.
[0027] In the present embodiment, as shown in FIG.
6, one yarn joining cart 3 can perform the yarn joining
operation with respect to 40 spinning units 2 arranged in
a service region R, by moving in the service region R. A
unit number among the numbers Y1 to Y40 is assigned
to each of the spinning units 2. The number of the spin-
ning units 2 arranged in the service region R can be equal
to or more than 1 and equal to or less than 39, or equal
to or more than 41 and equal to or less than 100. The
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unit control section 2a of each of the spinning units 2 can
transmit a yarn joining request signal containing informa-
tion about its own unit number to the central control sec-
tion 1a. The central control section 1a transmits to the
cart control section 3a the yarn joining request signal
received from the spinning unit 2. Accordingly, the yarn
joining cart 3 starts the yarn joining operation. The yarn
joining request signal can be transmitted directly from
the unit control section 2a to the cart control section 3a.
[0028] Although the detailed explanation will be given
later, each hollow triangle P1 shown in FIG. 6 represents
a service position at which the yarn joining cart 3 performs
the yarn joining operation in the corresponding spinning
unit 2. A plurality of service positions P1 are arranged in
the spinning frame 1. Each solid triangle P2 represents
a standby position at which the yarn joining cart 3 stands
by in a stop state without traveling and does not perform
the yarn joining operation in any of the spinning units 2.
Each of the standby positions P2 is set at the center of
two adjacent service positions P1 in the arrangement di-
rection. In each of the drawings, a position of the yarn
joining cart 3 will be shown at a center of the yarn joining
cart 3 in the arrangement direction (for example, FIG. 6
shows a state in which the yarn joining cart 3 has stopped
at the service position P1 of the spinning unit 2 having
the unit number Y16).
[0029] As shown in FIG. 1, the spinning frame 1 in-
cludes a discharge duct 9 extending along the arrange-
ment direction. One end of the discharge duct 9 is con-
nected to the suction device 6. As shown in FIGS. 2 to
4, a pipe-shaped connection tube 59 that projects down-
ward from a lower side of a frame of the yarn joining cart
3 is provided in the yarn joining cart 3. In the present
embodiment, a bottom end of the connection tube 59 is
separated from a top surface of the discharge duct 9 by
a small distance. However, the bottom end of the con-
nection tube 59 may be touching the top surface of the
discharge duct 9. The connection tube 59 can be con-
nected to an opening 9a formed on the top surface of the
discharge duct 9.
[0030] The connection tube 59 of the yarn joining cart
3 is connected to the suction pipe 53 via a suction tube
61, and the connection tube 59 is connected to the suc-
tion mouth 54 via a suction tube 62. A plurality of openings
9a is formed on the top surface of the discharge duct 9
in the arrangement direction at a pitch p that is the same
as an arrangement pitch p of the spinning units 2. When
the yarn joining cart 3 is positioned at the service position
P1, the connection tube 59 is connected to the discharge
duct 9 via one of the openings 9a. As a result, as shown
by arrows in FIG. 7, an airflow that flows from the suction
pipe 53 and the suction mouth 54 to the suction device
6 via the suction tubes 61 and 62, the connection tube
59, and the discharge duct 9 is generated. Accordingly,
a negative pressure (suction force) can be generated at
the tips of the suction pipe 53 and the suction mouth 54.
[0031] When performing the yarn joining operation with
the yarn joining cart 3 in a certain spinning unit 2, as

shown in FIG. 7, the yarn joining cart 3 moves to the
service position P1 corresponding to the spinning unit 2
and stops (an example in which the yarn joining operation
is performed in the central spinning unit 2 is shown in
FIG. 7). When the yarn joining cart 3 is positioned at the
service position P1, the yarn joining device 52 is posi-
tioned at a position at which the yarn joining device 52
overlaps, when seeing from the front, with a yarn path in
the spinning unit 2 in which the yarn joining operation is
to be performed, and the connection tube 59 is connected
to the opening 9a provided corresponding to this spinning
unit 2. Accordingly, the yarn joining operation by the yarn
joining cart 3 can be performed. The service positions
P1 are arranged in the arrangement direction at the pitch
p that is the same as the arrangement pitch p of the spin-
ning units 2 so that the yarn joining cart 3 can perform
the yarn joining operation in each of the spinning units 2.
[0032] When not performing the yarn joining operation,
as shown in FIG. 8, the yarn joining cart 3 moves to the
standby position P2 and stops. The standby position P2
is located at the center of two adjacent service positions
P1 in the arrangement direction. In the same manner as
the service position P1, the standby positions P2 are ar-
ranged in the arrangement direction at the pitch p that is
the same as the arrangement pitch p of the spinning units
2. When the yarn joining cart 3 is positioned at the standby
position P2, the connection tube 59 is positioned at a
position (a central location between the two adjacent
openings 9a) that does not match with the opening 9a.
Therefore, when the yarn joining cart 3 is positioned at
the standby position P2, the yarn joining operation cannot
be performed in the spinning unit 2 as the connection
tube 59 is not connected to the discharge duct 9.
[0033] A plurality of shutters 70 is arranged on the top
surface of the discharge duct 9 such that each of the
shutters 70 opens / closes a corresponding one of the
openings 9a. As shown in FIGS. 9A to 9C, each of the
shutters 70 according to the present embodiment is a
thin, cross-shaped member having a contour obtained
by combining a plurality of circular members. The shutter
70 includes a central part 70a and four plates 70b that
project outward in a radial direction from the central part
70a. The four plates 70b are arranged at an equal interval
of 90 degrees in a circumferential direction. The opening
9a is closed when any of the plates 70b covers the open-
ing 9a. Between two adjacent plates 70b in the circum-
ferential direction is formed an open part 70c that is con-
cave. The opening 9a is opened when the open part 70c
overlaps with the opening 9a. The central part 70a is
attached to the top surface of discharge duct 9 via a sup-
port shaft 71. The shutter 70 is rotatable about the support
shaft 71.
[0034] As shown in FIG. 9A, when the plate 70b covers
the opening 9a, as the plate 70b firmly contacts the top
surface of the discharge duct 9 around the opening 9a
because of the negative pressure in the discharge duct
9, the opening 9a is closed by the shutter 70. When the
yarn joining cart 3 is being moved to the service position
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P1 (moving the connection tube 59 to a position of the
opening 9a), as shown in FIG. 9B, the lower end of the
connection tube 59 contacts a border of the plate 70b,
rotates the shutter 70, and enters into the open part 70c.
When the yarn joining cart 3 arrives at the service position
P1, as shown in FIG. 9C, the connection tube 59 is exactly
above the opening 9a and positioned in the open part
70c. Accordingly, the connection tube 59 can be con-
nected to the discharge duct 9 via the opening 9a.
[0035] When the yarn joining cart 3 leaves the service
position P1, the lower end of the connection tube 59 con-
tacts the border of the plate 70b thereby rotating the shut-
ter 70. As a result, as shown in FIG. 9A, the opening 9a
is closed by the shutter 70 again. That is, the shutter 70
according to the present embodiment is configured such
that, when the yarn joining cart 3 moves to the service
position P1, the connection tube 59 contacts the shutter
70 and the shutter 70 is rotated to an open position at
which the opening 9a is opened, and when the yarn join-
ing cart 3 leaves the service position P1, the connection
tube 59 contacts the shutter 70 and the shutter 70 is
rotated to a closed position at which the shutter 70 closes
the opening 9a.
[0036] Conventionally, the yarn joining cart 3 that has
finished the yarn joining operation at the service position
P1 is controlled to wait at the same service position P1
until the next yarn joining request signal is received. How-
ever, as shown in FIG. 7, when the yarn joining cart 3 is
positioned at the service position P1, the airflow is gen-
erated from the suction pipe 53 and the suction mouth
54 that are opened to the atmosphere to the discharge
duct 9. Therefore, the suction device 6 unnecessarily
consumes electric power. In contrast, in the present em-
bodiment, when not performing the yarn joining opera-
tion, the yarn joining cart 3 is stopped at the standby
position P2, and the openings 9a are closed by the shut-
ters 70. As a result, the power consumption can be re-
duced.
[0037] Upon receiving the yarn joining request signal
from a certain spinning unit 2, the cart control section 3a
moves the yarn joining cart 3 to the service position P1
provided corresponding to the certain spinning unit 2 in
which the yarn joining operation is to be performed. Then,
as shown in FIG. 4, the yarn joining device 52 performs
the yarn joining of the upper yarn Y guided to the yarn
joining device 52 by the suction pipe 53 and the lower
yarn Y guided to the yarn joining device 52 by the suction
mouth 54.
[0038] In the spinning unit 2 in which the yarn joining
operation has been just performed, a yarn breakage is
easy to occur within about one minute after the comple-
tion of the yarn joining operation until traveling of the yarn
Y becomes stable. When not receiving a yarn joining re-
quest signal from some other spinning unit 2 after the
completion of the yarn joining operation, the cart control
section 3a does not move the yarn joining cart 3 to the
standby position P2 immediately after the completion of
the yarn joining operation, instead, the cart control sec-

tion 3a causes the yarn joining cart 3 to wait at the service
position P1 for a predetermined standby time (for exam-
ple, between 30 seconds and 60 seconds).
[0039] When the standby time has elapsed, the cart
control section 3a moves the yarn joining cart 3 from the
current service position P1 to the standby position P2
that is adjacent to the current service position P1. For
example, as shown in FIG. 6, when the standby position
P2 adjacent to the current service position P1 exists on
either side in the arrangement direction, the yarn joining
cart 3 can be moved to the standby position P2 that is
adjacent but that is toward the center (right side in FIG.
6) of the service region R of the yarn joining cart 3. The
cart control section 3a causes the yarn joining cart 3 to
wait at the standby position P2 until a yarn joining request
signal is received next. When a yarn joining request sig-
nal is received newly, the cart control section 3a moves
the yarn joining cart 3 to the service position P1 provided
corresponding to the spinning unit 2 to perform the yarn
joining operation, and causes the yarn joining cart 3 to
perform the yarn joining operation.
[0040] When a yarn joining request signal has already
been received from some other spinning unit 2 before
completion of the yarn joining operation, the cart control
section 3a does not stop the yarn joining cart 3 at any of
the standby positions P2 after the completion of the yarn
joining operation but directly moves the yarn joining cart
3 to the service position P1 provided corresponding to
the spinning unit 2 that sent the yarn joining request sig-
nal.
[0041] In the present embodiment, two speed patterns
are prepared for moving the yarn joining cart 3. In a first
speed pattern shown in FIG. 10A, after increasing a mov-
ing speed of the yarn joining cart 3 by a certain acceler-
ation to a maximum speed V1 (first maximum speed),
the speed V1 is maintained. Moreover, when the yarn
joining cart 3 approaches a stop position, the moving
speed of the yarn joining cart 3 is reduced by a certain
deceleration to stop the yarn joining cart 3. In a second
speed pattern shown in FIG. 10B, after increasing the
moving speed of the yarn joining cart 3 by a certain ac-
celeration to a maximum speed V2 (second maximum
speed) that is higher than the speed V1, the speed V2 is
maintained. Moreover, when the yarn joining cart 3 ap-
proaches the stop position, the moving speed of the yarn
joining cart 3 is first reduced by a certain deceleration so
that the speed reaches the speed V1, the speed V1 is
maintained for a certain time, thereafter, the speed is
reduced by a certain deceleration to stop the yarn joining
cart 3. In the second speed pattern, the speed of the yarn
joining cart 3 may be reduced from the speed V2 directly
to zero.
[0042] Upon moving the yarn joining cart 3, the cart
control section 3a determines which speed pattern is to
be used. The time for which the maximum speed V1 is
to be maintained in the first speed pattern, or the time for
which the maximum speed V2 is to be maintained in the
second speed pattern is calculated depending on an ac-
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tual moving distance. In the present embodiment, the
same acceleration and the same deceleration are used
in both the first speed pattern and the second speed pat-
tern. However, the acceleration and the deceleration can
be set different in the first speed pattern and the second
speed pattern.
[0043] The low-speed first speed pattern is used when
moving the yarn joining cart 3 from a certain service po-
sition P1 to the service position P1 that is adjacent to the
certain service position P1 (when the moving distance is
p). The high-speed second speed pattern is used when
moving the yarn joining cart 3 from a certain service po-
sition P1 to the service position P1 that is two or more
service positions away from the certain service position
P1 (when the moving distance is px2 or more). Moreover,
the low-speed first speed pattern is used when moving
the yarn joining cart 3 from a certain service position P1
to the standby position P2 adjacent to the certain service
position P1 (when the moving distance is p/2).
[0044] When moving the yarn joining cart 3, the cart
control section 3a can calculate a required time for the
movement based on a moving distance and a rotation
number (rpm) of the motor 51, and the like. Specifically,
first, the cart control section 3a calculates the moving
distance of the yarn joining cart 3. Then, the cart control
section 3a selects the first speed pattern when the mov-
ing distance is shorter than or equal to p, and selects the
second speed pattern when the moving distances is long-
er than p. After selecting the appropriate speed pattern,
the cart control section 3a calculates, based on the mov-
ing distance, the time for which the maximum speed V1
or V2 is to be maintained, and calculates the required
time for the movement by adding thus calculated time to
a fixed acceleration time and a fixed deceleration time.
Instead of calculating the required time each time, the
cart control section 3a can store a table that contains a
correspondence of required times and moving distances
beforehand, and acquire the required time from this table
as needed. The cart control section 3a determines wheth-
er the required time has elapsed after the start of the
movement of the yarn joining cart 3, and stops the yarn
joining cart 3 when the required time has elapsed thereby
positioning the yarn joining cart 3 at a desired position.
[0045] In the present embodiment, the yarn joining cart
3 (service cart) is configured such that the yarn joining
cart 3 can stop at the service position P1 at which the
connection tube 59 can be connected to the opening 9a
formed in the discharge duct 9 and at which a service
can be provided to the spinning unit 2 (winding unit), and
can stop at the standby position P2 that is located be-
tween the two adjacent service positions P1 and at which
the connection tube 59 cannot be connected to the open-
ing 9a. Therefore, by stopping the yarn joining cart 3 at
the standby position P2 when not performing the yarn
joining operation in the spinning unit 2, the opening 9a
to which the connection tube 59 is not connected can be
closed with the shutter 70. Accordingly, the power con-
sumption of the suction device 6 can be reduced. To re-

duce the power consumption of the suction device 6, one
approach could be to provide some kind of opening and
shutting valve to the connection tube 59. However, the
number of parts will increase leading to increased costs
and increased man-hours in the maintenance. However,
the present embodiment has no such drawback.
[0046] In the present embodiment, after completion of
the yarn joining operation in the spinning unit 2 at the
service position P1, the yarn joining cart 3 moves to and
stops at the standby position P2. As a result, the power
consumption of the suction device 6 after the completion
of the yarn joining operation can be reduced.
[0047] In the present embodiment, after completion of
the yarn joining operation in the spinning unit 2 at the
service position P1, the yarn joining cart 3 moves to the
standby position P2 that is adjacent to the service position
P1. As a result, the yarn joining cart 3 can quickly move
to the standby position P2.
[0048] In the present embodiment, the yarn joining cart
3 can perform the yarn joining operation in a plurality of
the spinning units 2 arranged in the predetermined serv-
ice region R. After completion of the yarn joining opera-
tion in the spinning unit 2 at the service position P1, the
yarn joining cart 3 moves to the standby position P2 that
is nearer to the center of the service region R than the
service position P1. As a result, the distance between
the yarn joining cart 3 and most of the spinning units 2
can be reduced. Accordingly, when there is a service
request from one of those spinning units 2 next, the time
taken by the yarn joining cart 3 for the movement can be
shortened.
[0049] In the present embodiment, there is provided
the cart control section 3a (control section) that can con-
trol the operation of the yarn joining cart 3. A work effi-
ciency and the like of the yarn joining cart 3 can be im-
proved by causing the cart control section 3a to make
various kinds of decisions and determinations.
[0050] In the present embodiment, when moving the
yarn joining cart 3 from the service position P1 to the
standby position P2, the cart control section 3a deter-
mines whether the required time for the movement has
elapsed, and stops the yarn joining cart 3 if the required
time has elapsed. Accordingly, the yarn joining cart 3 can
be stopped at the standby position P2 without providing
a sensor and the like in the yarn joining cart 3 to recognize
the standby position P2.
[0051] In the present embodiment, the cart control sec-
tion 3a can control the movement of the yarn joining cart
3 in accordance with the first speed pattern in which the
yarn joining cart 3 can be moved from a certain service
position P1 to another service position P1 adjacent to the
certain service position P1 and the second speed pattern
in which the maximum speed is faster than the maximum
speed in the first speed pattern and in which the yarn
joining cart 3 can be moved from the certain service po-
sition P1 to another service position P1 that is positioned
two or more service positions P1 away from the certain
service position P1. When moving the yarn joining cart
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3 from the certain service position P1 to the standby po-
sition P2 adjacent to the certain service position P1, the
cart control section 3a moves the yarn joining cart 3 by
using the first speed pattern. By using the low-speed first
speed pattern when moving the yarn joining cart 3 to the
adjacent standby position P2, the yarn joining cart 3 can
be accurately stopped at the standby position P2.
[0052] In the present embodiment, when the cart con-
trol section 3a receives a yarn joining request signal
(service request signal) from a certain spinning unit 2
while the yarn joining cart 3 is stopping at the standby
position P2, the yarn joining cart 3 is moved from the
standby position P2 to the service position P1 at which
the yarn joining cart 3 can perform the yarn joining oper-
ation in the spinning unit 2 that sent the yarn joining re-
quest signal. With this arrangement, the yarn joining op-
eration can be quickly started in the spinning unit 2 that
sent the yarn joining request signal.
[0053] In the present embodiment, when a yarn joining
request signal has been received from some other spin-
ning unit 2 before completion of the yarn joining operation
in a certain spinning unit 2 at the service position P1, the
cart control section 3a does not stop the yarn joining cart
3 at any of the standby positions P2 after completion of
the yarn joining operation but directly moves the yarn
joining cart 3 to the service position P1 for performing
the yarn joining operation provided corresponding to the
spinning unit 2 that sent the yarn joining request signal.
Thus, when the service request signal has been received
before completion of the yarn joining operation, by direct-
ly moving the yarn joining cart 3 from the current service
position P1 to the next service position P1 without stop-
ping at the standby position P2, the yarn joining operation
can be started quickly.
[0054] In the present embodiment, the yarn joining cart
3 includes the yarn joining device 52 that performs the
yarn joining operation. Moreover, the cart control section
3a moves the yarn joining cart 3 to the standby position
P2 after completion of the yarn joining operation in the
spinning unit 2 at the service position P1. As a result, the
power consumption of the suction device 6 after comple-
tion of the yarn joining operation can be reduced.
[0055] In the present embodiment, the cart control sec-
tion 3a moves the yarn joining cart 3 to the standby po-
sition P2 after a predetermined standby time has elapsed
after the completion of the yarn joining operation in the
spinning unit 2 at the service position P1. Generally, in
the spinning unit 2 in which the yarn joining operation
has been just performed, a yarn breakage is easy to occur
immediately after the completion of the yarn joining op-
eration. Therefore, by stopping the yarn joining cart 3 at
the same service position P1 just for the predetermined
standby time after the completion of the yarn joining op-
eration, the yarn joining operation can be performed im-
mediately in case a yarn breakage occurs.
[0056] In the present embodiment, when the yarn join-
ing cart 3 moves to the service position P1, by contact
with the connection tube 59, the shutter 70 is switched

to the open position at which the opening 9a is open, and
when the yarn joining cart 3 leaves the service position
P1, by contact with the connection tube 59, the shutter
70 is switched to the closed position at which the shutter
closes the opening 9a. As a result, no special mechanism
and electric parts are required to operate the shutter 70.
[0057] The embodiments of the present invention are
explained above; however, the present invention is not
necessarily limited to these embodiments. As explained
below, the present invention can be implemented by
making various changes in a range that does not deviate
from the gist of the present invention.
[0058] For example, in the above embodiment, it is as-
sumed that one yarn joining cart 3 performs the yarn join-
ing operation in all the spinning units 2; however, a plu-
rality of the yarn joining carts 3 can be arranged to perform
the yarn joining operation. An example in which the yarn
joining operation is performed in 40 spinning units 2 (unit
numbers Y1 to Y40) with two yarn joining carts 3 (3A,
3B) is explained below by referring to FIG. 11. In FIG.
11, for simplicity, it is shown that the yarn joining carts
3A and 3B travel on different rails; however, in a real
situation, both the yarn joining carts 3A and 3B travel on
a common rail.
[0059] A service region RA is a region in which the yarn
joining cart 3A can travel. The spinning units 2 having
the unit numbers Y1 to Y24 are arranged in the service
region RA. A service region RB is a region in which the
yarn joining cart 3B can travel. The spinning units 2 hav-
ing the unit numbers Y17 to Y40 are arranged in the serv-
ice region RB. A service region RC is a region of overlap
of the service region RA and the service region RB. That
is, the service region RC is the region in which both the
yarn joining carts 3A and 3B can travel, and the spinning
units 2 having the unit numbers Y17 to Y24 are arranged
in the service region RC.
[0060] When a yarn joining request signal is received
from a certain spinning unit 2, the central control section
1a transmits the yarn joining request signal to the yarn
joining cart 3 that can perform the yarn joining operation
in that spinning unit 2. Specifically, when the yarn joining
request signal is sent from one of the spinning units 2
having the unit numbers Y1 to Y16, the yarn joining re-
quest signal is transmitted to the yarn joining cart 3A. In
contrast, when the yarn joining request signal is sent from
one of the spinning units 2 having the unit numbers Y25
to Y40, the yarn joining request signal is transmitted to
the yarn joining cart 3B. If the yarn joining request signal
is sent from one of the spinning units 2 having the unit
numbers Y17 to Y24, for example, the yarn joining re-
quest signal is transmitted to the yarn joining cart 3A (or
3B) positioned nearer the spinning unit 2 that sent the
yarn joining request signal.
[0061] The cart control section 3a of the yarn joining
cart 3A (or 3B) that received the yarn joining request sig-
nal moves the yarn joining cart 3A (or 3B) to the service
position P1 provided corresponding to the spinning unit
2 for the yarn joining operation. After completion of the
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yarn joining operation, the cart control section 3a moves
the yarn joining cart 3 from the service position P1 to the
standby position P2 that is adjacent to the service position
P1. At this time, in the same manner as in the above
embodiment, the yarn joining cart 3 is not immediately
moved to the standby position P2 after the completion of
the yarn joining operation, instead, the yarn joining cart
3 can be caused to wait at the service position P1 for the
predetermined standby time.
[0062] However, even if there is a plurality of the yarn
joining carts 3A and 3B, it is not necessary that the service
region RA of the yarn joining cart 3A and the service
region RB of the yarn joining cart 3B partially overlap in
the manner explained above.
[0063] In the above embodiment, after finishing the
yarn joining operation at the service position P1, the yarn
joining cart 3 is moved to the standby position P2 that is
adjacent to the current service position P1. However, the
yarn joining cart 3 may be moved to some other standby
position P2 that is not adjacent to the current service
position P1. For example, the yarn joining cart 3 can be
moved to the standby position P2 that is nearest to the
center of the service region R.
[0064] In the above embodiment, when the standby
position P2 adjacent to the current service position P1
exists on either side in the arrangement direction, the
yarn joining cart 3 is moved after the completion of the
yarn joining operation at the service position P1 to the
standby position P2 that is adjacent but toward the center
of the service region R of the yarn joining cart 3. However,
the yarn joining cart 3 can be moved to the standby po-
sition P2 that is adjacent but located in the opposite di-
rection of the center of the service region R.
[0065] Alternatively, the cart control section 3a can de-
termine the standby position P2 at which the yarn joining
cart 3 is to be stopped based on a service occurrence
frequency in each of the spinning units 2. With this ar-
rangement, the yarn joining cart 3 can be caused to wait
at the standby position P2 near the spinning unit 2 having
a high service occurrence frequency, whereby the work
efficiency can be improved. For example, after comple-
tion of the yarn joining operation in the spinning unit 2 at
the service position P1, the cart control section 3a can
move the yarn joining cart 3 to the standby position P2
that is adjacent to the service position P1 for providing
the service to the spinning unit 2 having the highest serv-
ice occurrence frequency. With this arrangement, the
yarn joining cart 3 can be caused to wait at the standby
position P2 near the spinning unit 2 having the highest
service occurrence frequency, whereby the work efficien-
cy can be further improved.
[0066] In the above embodiment, the yarn joining cart
3 is moved based on the required time acquired before-
hand by the cart control section 3a. However, a position
indicator that indicates the service position P1 and / or
the standby position P2 can be provided in the spinning
frame 1, and a detecting section that detects the position
indicator can be provided in the yarn joining cart 3. In the

example shown in FIG. 12, a position indicating member
80 is arranged above the yarn joining cart 3 along the
arrangement direction. The position indicating member
80 includes a plurality of service position indicators 81
that indicates the positions of the service positions P1
and a plurality of standby position indicators 82 that in-
dicates the positions of the standby positions P2. A de-
tecting section 63 including a proximity sensor and the
like adapted to detect the service position indicators 81
and the standby position indicators 82 is arranged at an
upper end of the yarn joining cart 3. The cart control sec-
tion 3a can control the movement of the yarn joining cart
3 based on a detection signal output from the detecting
section 63. Accordingly, the yarn joining cart 3 can be
accurately stopped at the desired service position P1 and
/ or the standby position P2.
[0067] In the above embodiment, the standby position
P2 is set at the center of the two adjacent service posi-
tions P1. However, as long as the connection tube 59 of
the yarn joining cart 3 does not hinder the shutter 70 from
closing the opening 9a, the standby position P2 can be
anywhere and not limited to the center of the two adjacent
service positions P1.
[0068] The specific structure of the shutter 70 is not
limited to the one explained in the above embodiment.
For example, an electric opening and shutting valve may
be adopted as the shutter 70.
[0069] In the above embodiment, the movement of the
yarn joining cart 3 is controlled based on the two speed
patterns; however, the speed pattern to be used can be
only one or can be three or more.
[0070] In the above embodiment, a case of causing
the yarn joining cart 3 of the spinning frame 1 to wait at
the standby position P2 is explained; however, the device
to which the present invention can be applied is not lim-
ited to the spinning frame 1. For example, if a suction
mouth and the like of a doffing cart of an automatic winder
is connected to a discharge duct in the same manner as
in the above embodiment, the doffing cart can be caused
to wait at a standby position between a service position
and another service position.
[0071] A yarn winding machine according to one as-
pect of the present invention includes a plurality of wind-
ing units arranged in an arrangement direction; a dis-
charge duct extending along the arrangement direction
and in which a plurality of openings are formed along the
arrangement direction; a plurality of shutters adapted to
respectively open or close the openings; a service cart
including a connection tube adapted to be connected to
the discharge duct via one of the openings, the service
cart being movable in the arrangement direction; and a
suction device connected to the discharge duct. The
service cart is able to stop at a service position and a
standby position. The service position is a position at
which the connection tube is connected to one of the
openings and at which the service cart can perform a
service in one of the winding units. The standby position
is a position between two adjacent service positions and
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at which the connection tube is not connected to the
opening.
[0072] According to the above yarn winding machine,
when the service is not performed in the winding unit,
because the service cart can stop at the standby position
and the opening to which the connection tube is not con-
nected can be closed with the shutter, the power con-
sumption of the suction device can be reduced.
[0073] In the above yarn winding machine, the service
cart can move from a certain service position at which
the service cart performs the service in a certain winding
unit to the standby position after completion of the service
in the certain winding unit.
[0074] As a result, the power consumption of the suc-
tion device after the completion of the service can be
reduced.
[0075] In the above yarn winding machine, the service
cart can move from a certain service position at which
the service cart performs the service in a certain winding
unit to the standby position adjacent to the certain service
position after completion of the service in the certain
winding unit.
[0076] As a result, the service cart can quickly move
to the standby position.
[0077] In the above yarn winding machine, the service
cart can perform the service in a plurality of the winding
units within a predetermined service region, and after
completion of the service in a certain winding unit at a
certain service position, the service cart can move to the
standby position positioned nearer to a center of the serv-
ice region than the certain service position.
[0078] As a result, the distance between the service
cart and most of the winding units can be reduced. Ac-
cordingly, when there is a service request from one of
those winding units next, the time taken by the service
cart for the movement can be shortened.
[0079] The above yarn winding machine can further
include a control section adapted to control operation of
the service cart.
[0080] A work efficiency and the like of the service cart
can be improved by causing the control section to make
various kinds of decisions and determinations.
[0081] In the above yarn winding machine, the control
section can determine the standby position for stopping
the service cart in accordance with a service occurrence
frequency of each of the winding units.
[0082] As a result, the service cart can be caused to
wait, for example, at the standby position near the wind-
ing unit having the highest service occurrence frequency,
whereby the work efficiency can be improved.
[0083] In the above yarn winding machine, after com-
pletion of the service in a certain winding unit at a certain
service position, the control section can control the serv-
ice cart to move to the standby position adjacent to a
different service position for performing service in a dif-
ferent winding unit having the highest service occurrence
frequency.
[0084] As a result, the work efficiency can be further

improved.
[0085] In the above winding machine, when moving
the service cart from a certain service position to the
standby position, the control section can determine
whether a required time for such movement has elapsed,
and when the required time has elapsed, the control sec-
tion can control the service cart to stop.
[0086] Accordingly, the service cart can be stopped at
the standby position without providing a sensor and the
like in the service cart to recognize the standby position.
[0087] In the above yarn winding machine, the control
section can control movement of the service cart in ac-
cordance with a first speed pattern and a second speed
pattern. The first speed pattern can be a speed pattern
in which the service cart moves from a certain service
position to a different service position adjacent to the cer-
tain service position at a speed that is equal to or lower
than a first maximum speed, and the second speed pat-
tern can be a speed pattern in which the service cart
moves from a certain service position to a different serv-
ice position positioned at least two service positions away
from the certain service position at a speed that is equal
to or lower than a second maximum speed that is higher
than the first maximum speed. When moving the service
cart from a certain service position to the standby position
adjacent to the certain service position, the control sec-
tion can control the service cart to move by using the first
speed pattern.
[0088] As a result, the service cart can be accurately
stopped at the standby position.
[0089] In the above yarn winding machine, upon re-
ceiving a service request signal from a certain winding
unit while the service cart is stopping at the standby po-
sition, the control section can control the service cart to
move from the standby position to a certain service po-
sition at which the service can be performed in the certain
winding unit that has issued the service request signal.
[0090] As a result, the service can be quickly started
in the winding unit that issued the service request signal.
[0091] In the above yarn winding machine, upon com-
pletion of the service in a certain winding unit at a certain
service position, when the control section has already
received a new service request signal from a different
winding unit different from the certain winding unit, the
control section can control the service cart to move to a
different service position at which the service can be per-
formed in the different winding unit without stopping at
the standby position after completion of the service in the
certain winding unit.
[0092] Thus, when the service request signal has al-
ready been received from the different winding unit be-
fore completion of the service in the certain winding unit,
by directly moving the service cart from the certain serv-
ice position to the different service position without stop-
ping at the standby position, the service can be started
quickly in the different winding unit.
[0093] In the above yarn winding machine, the service
cart can include a yarn joining device adapted to perform
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a yarn joining operation. After completion of the yarn join-
ing operation in a certain winding unit at a certain service
position, the control section can move the service cart to
the standby position.
[0094] As a result, the power consumption of the suc-
tion device after completion of the yarn joining operation
can be reduced.
[0095] In the above yarn winding machine, upon
elapse of a predetermined standby time after completion
of the yarn joining operation in a certain winding unit at
a certain service position, the control section can move
the service cart to the standby position.
[0096] Generally, in the winding unit in which the yarn
joining operation has been just performed, a yarn break-
age is easy to occur immediately after the completion of
the yarn joining operation. Therefore, by stopping the
service cart at the same service position just for the pre-
determined standby time after the completion of the yarn
joining operation, the yarn joining operation can be per-
formed immediately in case a yarn breakage occurs.
[0097] In the above yarn winding machine, when the
service cart moves to a certain service position, the con-
nection tube can contact a corresponding shutter and the
shutter can be switched to an open position to open the
opening, and when the service cart moves away from
the certain service position, the connection tube can con-
tact the shutter and the shutter can be switched to a
closed position to close the opening.
[0098] As a result, no special mechanism and electric
parts can be required to operate the shutter.
[0099] The above yarn winding machine can further
include a standby position indicator adapted to indicate
the standby position. The service cart can include a de-
tecting section adapted to detect the standby position
indicator.
[0100] In this arrangement, by controlling the move-
ment of the service cart based on a detection signal out-
put from the detecting section, the service cart can be
accurately stopped at the standby position.
[0101] In the above yarn winding machine, the winding
units are arranged at a predetermined arrangement pitch
in the arrangement direction, and a distance between the
service position and the standby position adjacent to the
service position is shorter than the arrangement pitch.
[0102] In the above explanation, the meaning of "a plu-
rality of" also includes "a predetermined number of".

Claims

1. A yarn winding machine (1) comprising:

a plurality of winding units (2) arranged in an
arrangement direction;
a discharge duct (9) extending along the ar-
rangement direction and in which a plurality of
openings (9a) are formed along the arrange-
ment direction;

a plurality of shutters (70) adapted to respec-
tively open or close the openings (9a);
a service cart (3; 3A, 3B) including a connection
tube (59) adapted to be connected to the dis-
charge duct (9) via one of the openings (9a), the
service cart (3; 3A, 3B) being movable in the
arrangement direction; and
a suction device (6) connected to the discharge
duct (9), characterized in that
the service cart (3; 3A, 3B) is able to stop at a
service position (P1) and a standby position
(P2), the service position (P1) being a position
at which the connection tube (59) is connected
to one of the openings (9a) and at which the
service cart (3; 3A, 3B) performs a service in
one of the winding units (2), and the standby
position (P2) being a position between two ad-
jacent service positions (P1) and at which the
connection tube (59) is not connected to the
opening (9a) .

2. The yarn winding machine (1) as claimed in Claim 1,
wherein the service cart (3; 3A, 3B) is adapted to
move from a certain service position (P1) at which
the service cart (3; 3A, 3B) performs the service in
a certain winding unit (2) to the standby position (P2)
after completion of the service in the certain winding
unit (2).

3. The yarn winding machine (1) as claimed in Claim 2,
wherein the standby position (P2) is adjacent to the
certain service position (P1).

4. The yarn winding machine (1) as claimed in Claim 2
or 3,
wherein
the service cart (3; 3A, 3B) is adapted to perform the
service in a plurality of the winding units (2) within a
predetermined service region (R; RA, RB, RC), and
after completion of the service in a certain winding
unit (2) at a certain service position (P1), the service
cart (3; 3A, 3B) moves to the standby position (P2)
positioned nearer to a center of the service region
(R; RA, RB, RC) than the certain service position
(P1).

5. The yarn winding machine (1) as claimed in any one
of Claims 1 to 4, comprising a control section (3a)
adapted to control operation of the service cart (3;
3A, 3B).

6. The yarn winding machine (1) as claimed in Claim 5,
wherein the control section (3a) is adapted to deter-
mine the standby position (P2) for stopping the serv-
ice cart (3; 3A, 3B) in accordance with a service oc-
currence frequency of each of the winding units (2).

7. The yarn winding machine (1) as claimed in Claim 6,
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wherein after completion of the service in a certain
winding unit (2) at a certain service position (P1), the
control section (3a) is adapted to control the service
cart (3; 3A, 3B) to move to the standby position (P2)
adjacent to a different service position (P1) for per-
forming service in a different winding unit (2) having
the highest service occurrence frequency.

8. The yarn winding machine (1) as claimed in any one
of Claims 5 to 7, wherein when moving the service
cart (3; 3A, 3B) from a certain service position (P1)
to the standby position (P2), the control section (3a)
is adapted to determine whether a required time for
such movement has elapsed, and when the required
time has elapsed, the control section (3a) is adapted
to control the service cart (3; 3A, 3B) to stop.

9. The yarn winding machine (1) as claimed in any one
of Claims 5 to 8, wherein
the control section (3a) is adapted to control move-
ment of the service cart (3; 3A, 3B) in accordance
with a first speed pattern and a second speed pat-
tern,

the first speed pattern being a speed pattern in
which the service cart (3; 3A, 3B) moves from a
certain service position (P1) to a different service
position (P1) adjacent to the certain service po-
sition (P1) at a speed that is equal to or lower
than a first maximum speed, and
the second speed pattern being a speed pattern
in which the service cart (3; 3A, 3B) moves from
a certain service position (P1) to a different serv-
ice position (P1) positioned at least two service
positions (P1) away from the certain service po-
sition (P1) at a speed that is equal to or lower
than a second maximum speed that is higher
than the first maximum speed, and

when moving the service cart (3; 3A, 3B) from a cer-
tain service position (P1) to the standby position (P2)
adjacent to the certain service position (P1), the con-
trol section (3a) is adapted to control the service cart
(3; 3A, 3B) to move by using the first speed pattern.

10. The yarn winding machine (1) as claimed in any one
of Claims 5 to 9, wherein upon receiving a service
request signal from a certain winding unit (2) while
the service cart (3; 3A, 3B) is stopping at the standby
position (P2), the control section (3a) is adapted to
control the service cart (3; 3A, 3B) to move from the
standby position (P2) to a certain service position
(P1) at which the service is to be performed in the
certain winding unit (2) that has issued the service
request signal.

11. The yarn winding machine (1) as claimed in any one
of Claims 5 to 10, wherein upon completion of the

service in a certain winding unit (2) at a certain serv-
ice position (P1), when the control section (3a) has
already received a new service request signal from
a different winding unit (2) different from the certain
winding unit (2), the control section (3a) is adapted
to control the service cart (3; 3A, 3B) to move to a
different service position (P1) at which the service is
to be performed in the different winding unit (2) with-
out stopping at the standby position (P2) after com-
pletion of the service in the certain winding unit (2).

12. The yarn winding machine (1) as claimed in any one
of Claims 5 to 11, wherein the service cart (3; 3A,
3B) includes a yarn joining device (52) adapted to
perform a yarn joining operation,
wherein after completion of the yarn joining operation
in a certain winding unit (2) at a certain service po-
sition (P1), the control section (3a) is adapted to
move the service cart (3; 3A, 3B) to the standby po-
sition (P2).

13. The yarn winding machine (1) as claimed in Claim 12,
wherein upon elapse of a standby time after com-
pletion of the yarn joining operation in a certain wind-
ing unit (2) at a certain service position (P1), the con-
trol section (3a) is adapted to move the service cart
(3; 3A, 3B) to the standby position (P2).

14. The yarn winding machine (1) as claimed in any one
of Claims 1 to 13, wherein when the service cart (3;
3A, 3B) moves to a certain service position (P1), the
connection tube (59) contacts a corresponding shut-
ter (70) and the shutter (70) is switched to an open
position to open the opening (9a), and
when the service cart (3; 3A, 3B) moves away from
the certain service position (P1), the connection tube
(59) contacts the shutter (70) and the shutter (70) is
switched to a closed position to close the opening
(9a).

15. The yarn winding machine (1) as claimed in any one
of Claims 1 to 14, further comprising a standby po-
sition indicator (82) adapted to indicate the standby
position (P2),
wherein the service cart (3; 3A, 3B) includes a de-
tecting section (63) adapted to detect the standby
position indicator (82) .

16. The yarn winding machine (1) as claimed in any one
of Claims 1 to 15, wherein the winding units (2) are
arranged at a predetermined arrangement pitch in
the arrangement direction, and a distance between
the service position (P1) and the standby position
(P2) adjacent to the service position (P1) is shorter
than the arrangement pitch.
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