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(54) Doffing apparatus

(57) A textile machine represented by an automatic
winder (1, 103) including multiple winding units (2, 112)
arranged in a row and a doffing apparatus (3, 103) ca-
pable of running in an arrangement direction of the wind-
ing units. The winding units wind on a winding tube (7,
133) a spun yarn that is unwound from multiple yarn sup-
plying bobbins (5) while performing yarn joining thereby
creating a fully-wound package of a specific yarn amount.
The doffing apparatus (3, 103) of the automatic winder
(1, 103) includes, for example, a cradle opener (32, 140)
that performs opening/closing operation and raising/low-
ering operation of a cradle (12, 132), and a yarn catching
unit (60, 145) that catches a yarn end on the yarn sup-
plying bobbin side and guides the yarn end to a winding
tube (7, 133). The cradle opener (32, 140) is raised or
lowered by a fluid pressure cylinder (38, 158) and opened
or closed by a driving motor (52, 152, 156). The yarn
catching unit (60, 145) is driven by a driving source (62,
171, 182).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a doffing ap-
paratus.

2. Description of the Related Art

[0002] Textile machines, such as spinning machines
and automatic winders, that include a winding apparatus
that forms a package by winding a yarn onto a winding
tube held by a cradle, and a doffing apparatus that dis-
charges a fully-wound package are known in the art. After
the fully-wound package is formed, the doffing apparatus
of such a textile machine discharges the fully-wound
package by opening the cradle. Subsequently, an empty
winding tube is supplied to the cradle, the empty winding
tube is mounted on the cradle, the cradle is closed, and
a yarn is attached to the empty winding tube that was
mounted on the cradle. In the conventional doffing ap-
paratuses, discharging of the fully-wound package, sup-
plying of the winding tube, and mounting of the winding
tube and attaching of the yarn to the winding tube are
performed as a single sequence of operations (for exam-
ple, see Japanese published unexamined applications
2008-162712 and 2005-219880).
[0003] Meanwhile, to perform the supplying of the
winding tube, and the mounting of the winding tube and
the attaching of the yarn to the winding tube as a single
sequence of operations as in the above-explained doffing
apparatus, it is common to couple mechanisms that are
involved in these operations via cams and the like, and
drive these mechanisms with a single driving source. In
this configuration, however, one or more of these oper-
ations cannot be performed separately. For example,
when a single driving source is used for driving, even
when no package has been mounted on the cradle and
there is no need to discharge the package, the process
of discharging the package is performed unnecessarily
even if only mounting of the winding tube should be per-
formed. In other words, a cycle time becomes longer due
to performing of unnecessarily operations.
[0004] In a lot changing process, after the package on-
to which the yarn is being currently wound becomes full,
even if winding is not to be performed with the winding
machine, after discharging the fully-wound package, the
winding tube is supplied and mounted. Moreover, the
yarn is attached to the winding tube. Such mounting of
the winding tube is an unnecessary operation, and there
arises a need to manually remove the mounted winding
tube. To skip such unnecessary operation, one approach
is to stop the doffing apparatus, confirm the amount of
yarn on the winding tube, and stop the operation of the
winding apparatus when the package is about to become
full. Even in this case, it is necessary to manually remove

the package. Because the unnecessary operations make
the cycle time longer, create a need to use labor and the
like, the efficiency was low.

SUMMARY OF THE INVENTION

[0005] The present invention has been made to ad-
dress the above-explained problems. It is an object of
the present invention is to present a configuration that
can perform only situation-sensitive required operations,
skip unnecessary operations, and perform only least re-
quired operations. This configuration presents a doffing
apparatus capable of efficiently performing a doffing op-
eration.
[0006] A doffing apparatus according to an aspect of
the present invention performs a doffing operation with
respect to a winding apparatus. The winding apparatus
includes a yarn feeding unit that feeds a yarn and a wind-
ing-tube holding unit that holds a winding tube and forms
a package by winding the yarn fed from the yarn feeding
unit onto the winding tube held by the winding-tube hold-
ing unit. The doffing apparatus includes an operating unit
that operates the winding-tube holding unit such that the
winding tube can be attached or detached; a winding-
tube supplying unit that supplies the winding tube to the
winding-tube holding unit; a yarn guiding unit that catches
the yarn fed from the yarn feeding unit and guides the
yarn to the winding tube; an operating-unit driving source
that drives the operating unit; and a preparatory-unit driv-
ing source that is separate from the operating-unit driving
source and that drives the winding-tube supplying unit
and the yarn guiding unit.
[0007] Other features, elements, processes, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of preferred embodiments of the present in-
vention with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a schematic front view of an automatic wind-
er according to a first embodiment of the present
invention;
FIG. 2 is a schematic side view of one winding unit
and a doffing apparatus of the automatic winder;
FIG. 3 is a perspective view of a situation in which
an open lever is in a lower-edge position and a close
position;
FIG. 4 is a perspective view of a situation in which
the open lever is in an upper-edge position and an
open position;
FIG. 5 is a sectional drawing of an A portion of a
cradle opener;
FIG. 6 is a control block diagram of the automatic
winder;
FIG. 7 is a schematic front view of a spinning ma-
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chine according to a second embodiment of the
present invention;
FIG. 8 is a schematic side view of one spinning unit
and a doffing apparatus of the spinning machine;
FIGS. 9A and 9B are partially enlarged diagrams of
the doffing apparatus mounted on the spinning ma-
chine for explaining an anterior part of processes
performed by the doffing apparatus in which FIG. 9A
depicts a situation just before a doffing signal is out-
put and FIG. 9B depicts a situation just before open-
ing a cradle after receiving the doffing signal;
FIGS. 10A and 10B are partially enlarged diagrams
of the doffing apparatus of the spinning machine for
explaining a posterior part of the processes per-
formed by the doffing apparatus in which FIG. 10A
depicts a situation just after opening the cradle upon
receiving the doffing signal and FIG. 10B depicts a
situation at the time of completion of a doffing proc-
ess;
FIGS. 11A and 11B are side views of a chuck mech-
anism mounted on the doffing apparatus of the spin-
ning machine in which FIG. 11A depicts a situation
in which a chuck arm is in a retracting position and
FIG. 11B depicts a situation in which the chuck arm
is in a supplying position;
FIG. 12 is a control block diagram of the spinning
machine; and
FIG. 13 is a flowchart of operations performed by the
doffing apparatus of the spinning machine.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] Exemplary embodiments of the present inven-
tion are explained below with reference to the accompa-
nying drawings.

First Embodiment

[0010] A first embodiment of the present invention is
described below. In the first embodiment, an example
where the present invention is applied to a doffing appa-
ratus of an automatic winder is described. The configu-
ration of the automatic winder is described first. FIG. 1
is a schematic front view of the automatic winder accord-
ing to the first embodiment of the present invention. FIG.
2 is a schematic side view of one winding unit and the
doffing apparatus of the automatic winder. As illustrated
in FIGS. 1 and 2, the automatic winder 1 includes a plu-
rality of winding units 2 (winding apparatuses) arranged
in a row and a doffing apparatus 3 capable of traveling
in a direction (left-right direction in FIG. 1), along which
the winding units 2 are arranged.
[0011] The winding unit 2 winds on a winding tube 7
spun yarns Y unwound from a plurality of yarn supplying
bobbins 5 while performing yarn joining to form a fully-
wound package 6 of a specific yarn amount. The winding
unit 2 includes, at its bottom end, a tray 11 and, at its top

end, a cradle 12 (winding-tube holding unit). The spun
yarns Y unwound from the yarn supplying bobbins 5 sup-
ported on the tray 11 are wound on the winding tube 7
rotatably supported by the cradle 12 and driven to rotate
by rotation of a traversing drum 13.
[0012] The winding unit 2 includes a splicer device 20,
a yarn-defect removal apparatus 19 that detects a yarn
defect, such as a slub, and the traversing drum 13 that
rotates the winding tube 7 held by the cradle 12 that are
arranged in this order from a lower side to an upper side
(i.e., from upstream to downstream along a yarn feed
direction) along a yarn path from the yarn supplying bob-
bins 5 supported on the tray 11 to the winding tube 7 held
by the cradle 12. The winding unit 2 further includes, al-
though not shown, a bobbin changer that conveys out an
empty yarn supplying bobbin 5, from which all the spun
yarn Y has been unwound, from the tray 11 and places
a new yarn supplying bobbin 5, on which a spun yarn Y
is wound, on the tray 11. Moreover, a cutter is arranged
between the yarn-defect removal apparatus 19 and the
splicer device 20 to cut the spun yarn Y extending from
the yarn supplying bobbin 5 to the package 6 when the
yarn-defect removal apparatus 19 detects a yarn defect
or when doffing of the package 6 is to be performed.
Furthermore, there is provided a yarn-guiding suction de-
vice that sucks the spun yarn Y cut by the cutter and
guides the spun yarn Y to the splicer device 20. Yarn
joining performed by using the splicer device 20 or the
like is a known technique disclosed in, for instance, Jap-
anese published unexamined application 2009-84023;
therefore, an explanation of the yarn joining is omitted
herefrom.
[0013] The traversing drum 13 is driven by a driving
motor 47 (see FIG. 6) to rotate in a predetermined winding
direction. A traverse groove is formed on the surface of
the traversing drum 13. The spun yarn Y is wound on the
winding tube 7 while traversing along the traverse
groove. Meanwhile, it is allowable to use a simple driving
drum without a groove instead of the traversing drum 13,
and use a separate traversing device to perform travers-
ing of the spun yarn Y.
[0014] As illustrated in FIGS. 3 and 4, the cradle 12
includes two cradle arms, or, more specifically, cradle
arms 12a and 12b that rotatably hold the winding tube 7
in a manner to sandwich the winding tube 7 therebetween
and a cradle lever 12c arranged substantially parallel with
the cradle arm 12a and coupled to a longitudinal center
of the top surface of the cradle arm 12a such that the
cradle lever 12c is pivotable about a rotary shaft 14. The
cradle arm 12a includes a protruding portion 12d protrud-
ing in an axial direction of the winding tube 7 being held
and a sliding portion 12e slidable relative to the protruding
portion 12d. The sliding portion 12e is inserted into the
winding tube 7 to rotatably hold the winding tube 7 be-
tween the sliding portion 12e and the cradle arm 12b.
The sliding portion 12e is urged in a direction (direction
toward the winding tube 7 being held) away from the pro-
truding portion 12d. The cradle lever 12c is coupled to a
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fixture 15 fixed onto the sliding portion 12e and moves
integrally with the sliding portion 12e.
[0015] When a horizontal force in a direction (herein-
after, referred to as "opening direction") away from the
winding tube 7 is applied from the doffing apparatus 3,
which will be described later, onto the cradle lever 12c,
the cradle lever 12c pivots about the rotary shaft 14 in
the opening direction. As a result, the sliding portion 12e
is slid, together with the fixture 15, toward the protruding
portion 12d. This causes the sliding portion 12e to move
out of the winding tube 7, placing the cradle 12 in an open
state and allowing the winding tube 7 to be removed from
the cradle 12. When application of the force onto the cra-
dle lever 12c is stopped, the urging force in a direction
(hereinafter, referred to as "closing direction" opposite to
the opening direction) away from the protruding portion
12d of the sliding portion 12e causes the cradle lever 12c
to pivot in the closing direction. This inserts the sliding
portion 12e into the winding tube 7, placing the cradle 12
in a closed state where the cradle 12 can be rotatably
held. As discussed above, the pivoting motion of the cra-
dle lever 12c opens and closes the cradle 12, allowing
the winding tube 7 to be mounted on and removed from
the cradle 12.
[0016] As illustrated in FIG. 2, the cradle 12 is pivotable
about a rotary shaft 16 to be raised and lowered. When
the doffing apparatus 3 pulls the cradle lever 12c up, the
cradle 12 pivots about the rotary shaft 16 to be raised to
a package-removing position of the package 6. When
the doffing apparatus 3 pushes the cradle lever 12c down,
the cradle 12 is lowered to a winding position where the
winding tube 7 held by the cradle 12 contacts the travers-
ing drum 13.
[0017] When the package 6 held by the cradle 12
reaches a (fully-wound) state where a desired amount of
yarn is wound on the package 6, the doffing apparatus
3 pulls the cradle 12 up to put the cradle 12 in the pack-
age-removing position. The doffing apparatus 3 takes
out the package 6 held by the cradle 12 from the travers-
ing drum 13 and then puts the cradle 12 in the open state
and removes the package 6 from the cradle 12, thereby
discharging the package 6. The discharged package 6
is delivered through a package guide 28 to a conveying
device 61. A winding-tube stocker 4 storing a plurality of
empty winding tubes 7, on each of which the spun yarn
Y is not wound, is provided above the cradle 12. The
doffing apparatus 3 lowers the cradle 12 to the winding
position while maintaining the open state of the cradle
12. A chuck 33, which will be described later, of the doffing
apparatus 3 delivers the winding tube 7 fed from the wind-
ing-tube stocker 4 in between the two cradle arms, or,
more specifically, the cradle arms 12a and 12b. The doff-
ing apparatus 3 places the cradle 12 in the closed state
to hold the winding tube 7 in a sandwiching manner,
thereby mounting the winding tube 7 on the cradle 12.
[0018] The doffing apparatus 3 is described below. As
illustrated in FIG. 2, the doffing apparatus 3 is arranged
on a frame 30 of the automatic winder 1 and travels above

the winding units 2 on a rail 31 extending in the direction,
along which the winding units 2 are arranged in the row.
When the package 6 of one of the winding units 2 is fully
wound, the doffing apparatus 3 stops at a predetermined
position to perform a doffing operation. The doffing ap-
paratus 3 includes a cradle opener 32 that operates the
cradle 12, the chuck 33 that catches one of the winding
tubes 7 in the winding-tube stocker 4 and conveys the
caught winding tube 7 to a position where the cradle 12
can hold the winding tube 7 in the sandwiching manner,
and a sensor 51 that determines whether the cradle 12
is holding the package 6.
[0019] As illustrated in FIG. 3 to FIG. 5, the cradle
opener 32 (operating unit) includes a lever driving mech-
anism 34 and an open lever 37. The lever driving mech-
anism 34 includes a swing unit 34a coupled to a basal
end of a first lever 37a, which will be described later, of
the open lever 37, a support 34c fixed to a rotary shaft
36 protruding in an axial direction of the traversing drum
13 from a frame 35, rotatable relative to the frame 35,
and supporting the swing unit 34a in a manner allowing
the swing unit 34a to pivot about a rotary shaft 34b, a
driving motor 52 that rotates the rotary shaft 36, and a
fluid pressure cylinder 38 that drives the swing unit 34a
to cause the swing unit 34a to pivot relative to the support
34c. The swing unit 34a is urged to pivot about the rotary
shaft 34b toward the support 34c by a torsion spring 34d.
The swing unit 34a is pivotable about the rotary shaft 34b
in response to retraction and advancement of a rod 38a
protruding from the fluid pressure cylinder 38 fixed to the
support 34c. The swing unit 34a is movable between a
closed position where the rod 38a has retracted and an
open position where the rod 38a has advanced.
[0020] The open lever 37 includes the first lever 37a
fixed to the swing unit 34a and extending in a radial di-
rection of the rotary shaft 36 and a second lever 37b
protruding upward from a near-distal-end portion of the
first lever 37a and bent in a direction (leftward in FIG. 3)
away from the winding tube 7 held by the cradle 12. The
open lever 37 is rotatable integrally with the rotary shaft
36 because the support 34c of the cradle opener 32 is
fixed to the rotary shaft 36. The rotary shaft 36 is coupled
to a stopper 39. The stopper 39 is movable along a slit
40a defined, along the circumference of the rotary shaft
36, in a disk 40 mounted on the frame 35. This allows
the open lever 37 to rotate only in a movable range cor-
responding to a range where the stopper 39 is movable
along the slit 40a.
[0021] As illustrated in FIG. 3, in a state where the cra-
dle 12 is in the closed state and at the winding position
and the winding tube 7 held by the cradle 12 is in contact
with the traversing drum 13, the rod 38a of the fluid pres-
sure cylinder 38 is retracted and the open lever 37 is in
the closed state. When, from this state, the driving motor
52 is driven to rotate the rotary shaft 36 clockwise as
viewed from the left-hand side of FIG. 3 (along the X
direction), the distal end of the open lever 37 pivots about
the rotary shaft 36 to descend to a lower-edge position.
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This brings the second lever 37b into contact with a top
surface of the cradle lever 12c and causes the first lever
37a to cross the cradle lever 12c as viewed along the X
direction. As discussed above, when the cradle 12 is in
the closed state, the first lever 37a does not cross a ro-
tation path of the open lever 37.
[0022] When the rod 38a of the fluid pressure cylinder
38 advances in a situation where the open lever 37 is at
the lower-edge position, the cradle 12 is in the closed
state and at the winding position, and the first lever 37a
crosses the cradle lever 12c as viewed along the X di-
rection, the first lever 37a pivots while pressing the cradle
lever 12c in the opening direction. This places the open
lever 37 at the open position. Accordingly, the cradle 12
is opened, which allows removal of the winding tube 7.
During the course where the first lever 37a pivots while
pressing the cradle lever 12c in the opening direction,
the first lever 37a crosses the cradle lever 12c on the
path of the open lever 37 being rotated. When the rotary
shaft 36 pivots counterclockwise as viewed along the X
direction, the open lever 37 pivots about the rotary shaft
36, raising the distal end of the open lever 37. This brings
the distal end of the first lever 37a into contact with a
portion of a bottom surface of the cradle lever 12c, caus-
ing the distal end of the first lever 37a to push up the
cradle lever 12c. When the open lever 37 pivots to the
open position with the distal end of the open lever 37
ascending to an upper-edge position, as illustrated in
FIG. 4, the cradle 12 is placed in the open state and at
the package-removing position. In this state, the package
6 can be discharged from the cradle 12. As discussed
above, in the first embodiment, the open lever 37 pivots
from the closed position to the open position by causing
the rod 38a of the fluid pressure cylinder 38 to advance.
Simultaneously, the cradle 12 is caused to transition from
the closed state to the open state while moving from the
winding position to the package-removing position be-
cause the rotary shaft 36 is rotated by the driving motor
52 counterclockwise as viewed along the X direction.
[0023] The open lever 37 is stopped at the lower-edge
position when the second lever 37b comes into contact
with the top surface of the cradle lever 12c of the cradle
12 placed at the winding position. In this state, a minute
clearance is left between the stopper 39 and one end of
the slit 40a. Hence, the open lever 37 can be further low-
ered only by a small distance. The open lever 37 is
stopped at the upper-edge position when the first lever
37a comes into contact with the bottom surface of the
cradle 12 placed at the package-removing position. Ac-
cordingly, a minute clearance is left between the stopper
39 and the other end of the slit 40a. Hence, the open
lever 37 can be further raised only by a small distance.
[0024] The sensor 51 is an optical sensor including a
light-emitting unit and a light-receiving unit. Light emitted
from the light-emitting unit is reflected from the package
6 held by the cradle 12 and the reflected light is received
by the light-receiving unit. When the light emitted from
the light-emitting unit is received by the light-receiving

unit, the sensor 51 determines that the cradle 12 is hold-
ing the package 6; whereas when the light emitted from
the light-emitting unit is not received by the light-receiving
unit, the sensor 51 determines that the cradle 12 is not
holding the package 6. The result of this determination
is transmitted to a doffing controller 42, which will be de-
scribed later, of the doffing apparatus 3.
[0025] The configuration related to control operations
of the automatic winder 1 is described below with refer-
ence to FIG. 6. FIG. 6 is a control block diagram of the
automatic winder 1.
As illustrated in FIG. 6, as the configuration related to
control operations of the automatic winder 1, each of the
winding units 2 includes a unit controller 41. The doffing
apparatus 3 includes the doffing controller 42 (controlling
unit). The plurality of unit controllers 41 and the doffing
controller 42 are connected to the machine controller 43
through a communication network.
[0026] The configuration mentioned above allows a
doffing signal to be transmitted from the unit controller
41 to the doffing controller 42 via the machine controller
43. The machine controller 43 is provided at an end por-
tion of the automatic winder 1 to perform centralized con-
trol of the automatic winder 1 and is capable of transmit-
ting various setting values, e.g., a signal indicative of the
shape of the winding tube 7 held by the cradle 12, to the
unit controller 41 and the doffing controller 42.
[0027] A driving motor 46 that drives the splicer device
20, a driving motor 47 that rotates the traversing drum
13, and the yarn-defect removal apparatus 19 are con-
nected to the unit controller 41 of the winding unit 2.
[0028] The fluid pressure cylinder 38 (first driving
source) that causes the cradle opener 32 to perform
opening/closing operation to open and close the cradle
12, the driving motor 52 (second driving source) that
causes the cradle opener 32 to perform raising/lowering
operation to raise and lower the cradle 12, a driving motor
54 that rotates a wheel 53 that causes the doffing appa-
ratus 3 to slide in the direction, along which the winding
units 2 are arranged in the row, and the sensor 51 are
connected to the doffing controller 42 of the doffing ap-
paratus 3. The doffing controller 42 further includes a
storing unit 55 that stores therein a movement amount,
which depends on the shape of the winding tube 7, of
the cradle 12 and a signal receiving unit 56 that receives
signals from the machine controller 43.
[0029] The doffing operation is described below. When
winding of spun yarn Y unwound from the yarn supplying
bobbin 5 is to be performed, the cradle 12 is placed at
the winding position. The cradle 12 winds the spun yarn
Y on the package 6 by bringing the package 6 held by
the cradle 12 into contact with the traversing drum 13 to
cause the package 6 to be rotated by rotation of the tra-
versing drum 13. When the length of the yarn determined
based on an accumulated number of pulses correspond-
ing to the number of rotations of the traversing drum 13
reaches a predetermined length, the package 6 is deter-
mined to be fully wound. When the package 6 is fully
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wound, a doffing signal is transmitted from the unit con-
troller 41 of the winding unit 2 to the doffing controller 42
of the doffing apparatus 3 via the machine controller 43.
In response, the winding unit 2 actuates the cutter to have
the spun yarn Y cut. Thereafter, an upper yarn connected
with the spun yarn Y wound on the package 6 is taken
up by the package 6 held by the cradle 12; a lower yarn
(hereinafter, "yarn on the yarn supplying bobbin 5 side")
connected to the spun yarn Y of the yarn supplying bobbin
5 is sucked and caught. After the yarn on the yarn sup-
plying bobbin 5 side has been sucked and caught, the
doffing controller 42 of the doffing apparatus 3 receives
the doffing signal. In response thereto, the doffing appa-
ratus 3 travels on the rail 31 and stops at a position above
the package 6 of the winding unit 2 having the fully-wound
package 6.
[0030] The doffing controller 42 of the doffing appara-
tus 3 causes a yarn catching unit 60 (yarn guiding unit)
to catch the yarn on the yarn supplying bobbin 5 side.
Substantially simultaneously, the doffing controller 42
causes the rod 38a of the fluid pressure cylinder 38 to
retract and drives the driving motor 52 with the open lever
37 placed at the closed position, thereby rotating the cra-
dle opener 32. This operation moves the open lever 37
to the lower-edge position where the second lever 37b
contacts the cradle lever 12c.
[0031] Thereafter, the doffing controller 42 causes the
rod 38a of the fluid pressure cylinder 38 to advance so
that the open lever 37 pivots from the closed position
toward the open position by a degree that will not allow
removal of the package 6 from the cradle 12. Subse-
quently, the doffing controller 42 drives the driving motor
52 to rotate the cradle opener 32, thereby causing the
open lever 37 to move to the upper-edge position. This
causes the first lever 37a of the open lever 37 to ascend
while pushing up the cradle lever 12c and also causes
the package 6 held by the cradle 12 to ascend away from
the traversing drum 13. The doffing controller 42 causes
the open lever 37 to ascend, while simultaneously pivot-
ing to the open position, to the upper-edge position. Thus,
the cradle 12 is opened while being raised. When the
open lever 37 has reached the upper-edge position, the
cradle 12 is placed in the open state and at the package-
removing position, at which the package 6 is removed
from the cradle 12. The package guide 28 that causes
the package 6 to roll to guide the package 6 to the con-
veying device 61 is inclined to the cradle 12. The package
6 removed from the cradle 12 rolls on the package guide
28 inclined by the angle in relation to ascent of the cradle
12 to be discharged onto the conveying device 61. The
package 6 is removed from the cradle 12 in this manner.
[0032] When the package 6 has been removed from
the cradle 12, the doffing controller 42 of the doffing ap-
paratus 3 puts the open lever 37 at the open position.
The doffing controller 42 drives the driving motor 52 to
rotate the cradle opener 32 with the cradle 12 maintained
in the open state, thereby moving the open lever 37 to
the lower-edge position. This operation causes the sec-

ond lever 37b of the open lever 37 to press down the
cradle lever 12c, which in turn lowers the cradle 12 to the
winding position. The doffing controller 42 causes the
chuck 33 to catch the winding tube 7 supplied from the
winding-tube stocker 4 and convey the caught winding
tube 7 to a position above the traversing drum 13. The
chuck 33 sets the winding tube 7 in between the two
cradle arms, or, more specifically, the cradle arms 12a
and 12b.
[0033] The doffing controller 42 of the doffing appara-
tus 3 operates the yarn catching unit 60 to hook the yarn
on the yarn supplying bobbin 5 side on a yarn handling
lever (not shown). The yarn handling lever causes the
yarn on the yarn supplying bobbin 5 side to traverse be-
tween the open cradle 12 and the winding tube 7. The
doffing controller 42 causes the rod 38a of the fluid pres-
sure cylinder 38 to retract to place the open lever 37 at
the closed position and the cradle 12 in the closed state.
By this operation, the winding tube 7 is mounted on the
cradle 12 with the yarn on the yarn supplying bobbin 5
side interposed between the winding tube 7 and one end
of the cradle arm 12a. This operation is performed while
the winding tube 7 in contact with the traversing drum 13.
[0034] When threading on the winding tube 7 is com-
pleted, the doffing controller 42 of the doffing apparatus
3 transmits a signal to the winding unit 2 so that the unit
controller 41 drives the driving motor 46 to rotate the tra-
versing drum 13 at a low revolution speed, thereby form-
ing a bunch winding on an end of the winding tube 7.
Subsequently, the doffing controller 42 causes the tra-
versing drum 13 to rotate at a high revolution speed to
resume winding of the spun yarn Y unwound from the
yarn supplying bobbin 5 on the winding tube 7. The doff-
ing operation is performed as discussed above by per-
forming a sequence of operations including removal of
the package 6, supplying and mounting of the winding
tube 7, and a preparatory operation, including threading,
for resumption of winding. As illustrated in FIG. 2, the
yarn catching unit 60 and the yarn handling lever, which
form a mechanism for forming a bunch winding, are driv-
en by a driving source 62 (preparatory-unit driving
source) differing from the fluid pressure cylinder 38 and
the driving motor 52 that open/close and raise/lower the
cradle opener 32.
[0035] The storing unit 55 of the doffing controller 42
stores therein program codes for performing the doffing
operation. The doffing controller 42 reads the program
codes stored in the storing unit 55 to drive the fluid pres-
sure cylinder 38, the driving motor 52, and the driving
source 62. The doffing controller 42 selectively performs
operations in a first mode to perform the removal of the
package 6 and the supplying and mounting of the winding
tube 7 and operations in a second mode to perform only
the removal of the package 6 by driving the fluid pressure
cylinder 38 and the driving motor 52.
[0036] A doffing signal is transmitted from the unit con-
troller 41 of the winding unit 2 to the doffing controller 42
of the doffing apparatus 3 via the machine controller 43.
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Upon receiving the doffing signal in a situation where it
is determined that the cradle 12 is holding the package
6, the doffing controller 42 causes the fluid pressure cyl-
inder 38 and the driving motor 52 to perform the sequence
of operations in the first mode mentioned above as the
doffing operation. If the sensor 51 has determined that
the cradle 12 is not holding the package 6 when the doff-
ing signal is transmitted from the unit controller 41 of the
winding unit 2 to the doffing controller 42 of the doffing
apparatus 3 via the machine controller 43, the doffing
controller 42 receives a signal indicating that the cradle
12 is not holding the package 6. Upon receiving the sig-
nal, the doffing controller 42 drives the fluid pressure cyl-
inder 38 to perform the operations in the first mode. At
this time, the doffing controller 42 does not cause all the
operations to be performed but causes the cradle opener
32 to perform only the opening/closing operation to open
and close the cradle 12 by driving the fluid pressure cyl-
inder 38 so that the discharging of the package 6 involving
the raising/lowering operation of the cradle 12 is skipped
and only the supplying and mounting of the winding tube
7 and the resumption of winding including threading are
performed.
[0037] A lot-change signal can be transmitted from the
unit controller 41 of the winding unit 2 to the doffing con-
troller 42 of the doffing apparatus 3 via the machine con-
troller 43. Upon receiving the lot-change signal, after the
winding tube 7 being currently wound has been fully
wound, the doffing controller 42 is not scheduled to per-
form another winding for a current lot. Accordingly, the
doffing controller 42 causes the fluid pressure cylinder
38 and the driving motor 52 to perform the operations in
the second mode so that winding on all the winding units
2 is started in unison in the subsequent lot. The doffing
controller 42 causes the cradle opener 32 to perform the
opening/closing operation and the raising/lowering oper-
ation to perform the removal of the package 6 but not to
perform the supplying of the winding tube 7 and the
threading.
[0038] In the first embodiment, it is assumed that the
winding tube 7 held by the cradle 12 is conical in shape
and has a diameter that increases from one end to the
other end in the axial direction; however, the winding tube
7 can be of a cylindrical, cheese shape having a uniform
diameter in the axial direction. Meanwhile, the cheese-
shaped winding tube 7 is more likely to roll linearly than
the winding tube 7 that is conical in shape. The higher
the discharging speed of the package 6, the greater the
impact the package 6 receives at collision between the
package 6 and the package guide 28 or the conveying
device 61, which can lead to quality degradation of the
package 6. A shape signal indicative of the shape of the
winding tube 7 held by the cradle 12 is transmitted from
the machine controller 43 to the doffing controller 42
through the communication network. When the winding
tube 7 held by the cradle 12 is cheese-shaped, the doffing
controller 42 of the doffing apparatus 3 chooses the dis-
tance, by which the cradle 12 is to be raised for discharg-

ing of the winding tube 7, greater than that for the winding
tube 7 that is conical in shape.
[0039] When, for instance, a mechanism for the open-
ing/closing operation of the cradle opener 32 and a mech-
anism for the raising/lowering operation are linked to-
gether with a cam, the cradle 12 is configured so as not
to be opened until the cradle 12 is raised to a certain
height. This disadvantageously makes the height of the
package-removing position in the doffing operation con-
stant. The angle of inclination of the package guide 28
discussed above is also maintained constant because
the package guide 28 is configured so as to be inclined
to the cradle 12 to allow the package 6 to roll. If a driving
source for the raising/lowering operation of the cradle
opener 32 to move the cradle 12 to the package-removing
position is configured independently, the height, at which
the package 6 is removed with the cradle 12 in the open
state, can be set arbitrarily. In this context, in practice, a
maximum diameter of the cheese-shaped package 6, on
which a certain amount of yarn of is wound, is smaller
than that of the conical package 6, on which the same
amount of yarn is wound. Accordingly, a movement
amount, by which the cheese-shaped package 6 is to be
raised for removal of the cheese-shaped package, is
smaller than that of the conical package 6.
[0040] The discharging speed is set appropriate for the
shape of the winding tube 7 as discussed above. More
specifically, the movement amount of the cradle 12 for
removal of the cheese-shaped package 6 is set to a value
smaller than that for the conical package 6. This leads
to quality enhancement of the package 6. When the wind-
ing tube 7 is cheese-shaped, the movement amount per-
taining to ascent and descent of the cradle 12 is reduced.
This allows cycle time to be reduced. The movement
amounts of the cradle 12 that depend on the shape of
the winding tube 7 are stored, together with the informa-
tion about the two modes, in the storing unit 55. The doff-
ing controller 42 selects a movement amount for the cra-
dle 12 from the storing unit 55 according to the shape of
the winding tube 7.
[0041] If the opening/closing mechanism and the rais-
ing/lowering mechanism of the cradle 12 are coupled to-
gether with a cam or the like and these mechanisms are
driven by a single driving source, limitation can be im-
posed on operations. For instance, when the single driv-
ing source is used even when the cradle 12 is not holding
the package 6 and therefore there is no need to discharge
the package 6, or, in other words, even when only the
opening/closing operation of the cradle 12 is to be per-
formed to mount the winding tube 7, the series of oper-
ations unnecessarily including the raising/lowering oper-
ation are undesirably performed. The unnecessary op-
eration lengthens the cycle time, accelerates wear re-
sulting from wear of component parts, and can result in
a trouble such as a failure.
[0042] To this end, in the doffing apparatus 3 according
to the first embodiment, the raising/lowering operation
and the opening/closing operation of the cradle 12 are
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performed by different driving sources. This makes it pos-
sible to select an appropriate mode depending on a sit-
uation to perform only necessary operations. This leads
to reduction in the cycle time, longer operating lives of
the parts, and lower chances of occurrence of troubles
such as a failure, thereby achieving efficient doffing op-
eration.
[0043] More specifically, in a situation where the cradle
12 is not holding the package 6, only the mounting of the
winding tube 7 can be performed without performing dis-
charging of the package 6 by skipping the raising/lower-
ing operation of the cradle 12 and performing only the
opening/closing operation of the cradle 12.

Second Embodiment

[0044] A second embodiment of the present invention
is described below. In the second embodiment, an ex-
ample where the present invention is applied to a doffing
apparatus of a spinning machine is described. The con-
figuration of the spinning machine is described below.
FIG. 7 is a schematic front view of a spinning machine
according to the second embodiment of the present in-
vention. FIG. 8 is a schematic side view of one spinning
unit and a doffing apparatus of the spinning machine. As
illustrated in FIG. 7, the spinning machine 100 includes
a large number of spinning units 102 arranged side by
side, a doffing apparatus 103 movable in a direction,
along which the spinning units 102 are arranged in a row,
a blower housing 104, and a motor housing 105.
[0045] As illustrated in FIGS. 7 and 8, each of the spin-
ning units 102 includes a drafting device 106, a spinning
device 107, a slack take-up device 108, and a winding
apparatus 112. Hereinafter, "upstream" and "down-
stream" denote upstream and downstream, respectively,
in a direction, in which yarn is fed for spinning.
[0046] The drafting device 106 is provided near a top
end portion of a casing 113 of a body of the spinning
machine 100. A sliver 114 fed to the drafting device 106
is drawn (drafted) by the drafting device 106 into a fiber
bundle 115. This fiber bundle 115 is subjected to spinning
performed by the spinning device 107, by which a spun
yarn 116 is formed. This spun yarn 116 is further wound
by the winding apparatus 112, by which a package 117
is formed.
[0047] The drafting device 106 includes four pairs of
rollers, or, more specifically, back rollers 122, third rollers
123, middle rollers 125 that support apron belts 124 laid
therearound, and front rollers 126 arranged along the
feeding direction of the sliver 114 (fiber bundle 115). The
apron belts 124 are laid around and supported by the
middle rollers 125 and tensor bars 127. The tenor bars
127 are urged in a direction away from the middle rollers
125, which applies a predetermined tension on the apron
belts 124.
[0048] Although detailed configuration of the spinning
device 107 is not shown, in the second embodiment, the
spinning device 107 is of an air-jet spinning type that

forms the spun yarn 116 by twisting the fiber bundle 115
by using swirling airflow.
[0049] A cutter 110 and a yarn clearer 111 are provided
downstream of the spinning device 107. The yarn clearer
111 detects a thin portion or a thick portion (yarn defect)
of the spun yarn 116 by monitoring a thickness of the
spun yarn 116 that is running. When a yarn defect is
detected by the yarn clearer 111, the cutter 110 is actu-
ated to cut the spun yarn 116.
[0050] The slack take-up device 108 (yarn storing de-
vice) is provided between the cutter 110 and the winding
apparatus 112. The slack take-up device 108 includes a
slack take-up roller 130 (yarn storing roller). The slack
take-up device 108 temporarily stores the spun yarn 116
and adjusts a yarn tension on the side of the package
117 by winding, on the slack take-up roller 130, a specific
amount of the spun yarn 116 formed by the spinning de-
vice 107. The slack take-up device 108 also has a func-
tion of pulling the spun yarn 116 to the downstream side
from the spinning device 107 to deliver the spun yarn 116
to the winding apparatus 112 by actively driving the slack
take-up roller 130 to rotate.
[0051] The winding apparatus 112 includes a winding
drum 118 and a cradle 132 (winding-tube holding unit)
that rotatably supports a winding tube 133 and is pivot-
able about a rotary shaft 131. The winding apparatus 112
causes the winding drum 118 contacting the surface (or
a layer of yarn wound on the winding tube 133) of the
winding tube 133 to be driven to rotate by a driving motor
(not shown), thereby rotating the winding tube 133. The
winding apparatus 112 winds the running spun yarn 116
on the winding tube 133 while causing a traversing device
(not shown) provided upstream of the winding drum 118
to perform traversing, thereby forming a fully-wound
package 117 of a specific yarn amount.
[0052] The cradle 132 includes two arms that rotatably
hold the winding tube 133 therebetween. One of the
arms, or, more specifically, an arm 132a, is urged in a
direction approaching the winding tube 133 and clamping
the winding tube 133 and is pivotable about a pivot shaft
132b in a direction away from the winding tube 133 for
removal of the winding tube 133 (hereinafter, the direc-
tion where the arm 132a of the cradle 132 approaches
the winding tube 133 is referred to as "closing direction"
and the direction away from the winding tube 133 is re-
ferred to as "opening direction"). The pivoting motion of
the arm 132a of the cradle 132 opens and closes the
cradle 132, allowing the winding tube 133 to be mounted
on and removed from the cradle 132.
[0053] The cradle 132 is configured to be pivotable
about the rotary shaft 131, causing a distal end of the
cradle 132 to ascend and descend relative to the casing
113 of the spinning unit 102. When the arm 132a of the
cradle 132 is pressed down by the doffing apparatus 103,
which will be described later, the cradle 132 pivots about
the rotary shaft 131 to be lowered to a package-removing
position (position indicated by a long dashed double-
short dashed line in FIG. 8) where the package 117 is to
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be removed. The cradle 132 is raised by a cylinder (not
shown) to a winding position (position indicated by a solid
line in FIG. 8) where the winding tube 133 held by the
cradle 132 contacts the winding drum 118.
[0054] Although not shown, the spinning machine 100
includes a splicer carrier including a splicer device that,
when yarn breakage or yarn cut occurs, performs yarn
joining between the slack take-up device 108 and the
winding apparatus 112. The splicer carrier moves to a
target splicing unit 102 only when yarn joining is to be
performed.
[0055] As illustrated in FIG. 7, the blower housing 104
is placed at an end of the row formed with the large
number of spinning units 102. A negative pressure
source including a blower and a filter is housed in the
blower housing 104. A cleaning suction pipe (not shown)
that sucks yarn waste and/or fiber waste produced in the
drafting device 106 or the slack take-up device 108 to
remove the waste and a suction pipe 144 of the doffing
apparatus 103, which will be described later, are con-
nected to the negative pressure source.
[0056] The motor housing 105 is provided on the side
opposing the blower housing 104 with the large number
of spinning units 102 therebetween. A motor that drives
the front rollers 126 of the drafting devices 106 of the
large number of spinning units 102, a motor that drives
the middle rollers 125 of the same, and the like are
housed in the motor housing 105. The motor housing 105
includes a machine controller 191 including a control pan-
el 190. The machine controller 191 will be described later.
[0057] The doffing apparatus 103 can slide on a rail
135. The rail 135 is provided on the casing 113 of the
spinning machine 100 and extending in the direction
along which the spinning units 102 are arranged in the
row. When the package 117 held by the cradle 132 of
the winding apparatus 112 enters a (fully-wound) state
where a specific amount of yarn is wound on the package
117, the doffing apparatus 103 slides toward the winding
apparatus 112 and stops. The doffing apparatus 103 per-
forms a doffing operation including removal of the fully-
wound package 117 from the cradle 132, supplying and
mounting an empty winding tube 133, on which the spun
yarn 116 is not wound, to and on the cradle 132, and
attaching of the spun yarn 116 to the winding tube 133
mounted on and held by the cradle 132.
[0058] The doffing apparatus 103 is described in detail
below. As illustrated in FIGS. 7 and 8, the doffing appa-
ratus 103 includes a cradle opener 140 (operating unit),
a chuck mechanism 142, the suction pipe 144, a yarn
catching member 145 (yarn guiding unit), a receiving
mechanism 147, and a sensor 148. The cradle opener
140 opens and closes the cradle 132. The chuck mech-
anism 142 holds the winding tube 133 in a winding-tube
stocker 141 and conveys the winding tube 133 to a po-
sition where the cradle 132 can hold the winding tube
133. The suction pipe 144 sucks and catches the spun
yarn 116 formed by the spinning device 107 when a
bunch winding is to be formed on an end of the empty

winding tube 133, on which a yarn is not wound, mounted
on and held by the cradle 132. The yarn catching member
145 picks up the spun yarn 116 sucked and caught by
the suction pipe 144 and threads the spun yarn 116 to
the position where the bunch winding is to be formed.
The receiving mechanism 147 receives the package 117
removed from the cradle 132 in a way supporting the
package 117 from below and delivers the package 117
to the conveyer 146. The sensor 148 determines whether
the cradle 132 is holding the package 117.
[0059] As illustrated in FIGS. 7 and 9A, the cradle
opener 140 (operating unit) is provided at a portion, on
the right-hand side in FIG. 7, in a frame 160 of the doffing
apparatus 103. The cradle opener 140 includes an open
lever 151 and a lever driving mechanism 150 that drives
the open lever 151. The lever driving mechanism 150
includes cylinders 152, 156, and 158, a first coupling
member 154, a second coupling member 155, and a
swing member 157. The cylinder 152 (second driving
source) is fixed to the frame 160. The first coupling mem-
ber 154 is coupled to a distal end of a rod 152a of the
cylinder 152 and configured to pivot about a rotary shaft
153 fixed to the frame 160 in response to advancement
and retraction of the cylinder 152. The second coupling
member 155 is coupled to the first coupling member 154
so as to pivot, following the pivoting motion of the first
coupling member 154, relative to the first coupling mem-
ber 154. The cylinder 156 (second driving source) is fixed
to the second coupling member 155. The cylinder 156 is
operative to pivot the open lever 151 relative to the sec-
ond coupling member 155. The swing member 157 cou-
ples a distal end of a rod 156a of the cylinder 156 and
the second coupling member 155 together and is config-
ured to pivot relative to the second coupling member 155
in response to advancement and retraction of the cylinder
156. The cylinder 158 (first driving source) is fixed to a
support 151a, which will be described later, of the open
lever 151.
[0060] The open lever 151 includes the support 151a,
a swing portion 151b, and a protruding member 151c.
The support 151a is fixed, at its basal end, to the swing
member 157 of the lever driving mechanism 150 to be
pivotable relative to the second coupling member 155.
The swing portion 151b is coupled to a distal end of the
support 151a and coupled, at a basal end of the swing
portion 151b, to a rod 158a of the cylinder 158 via a link-
age (not shown) to be pivotable in the direction perpen-
dicular to the plane of FIG. 9A in response to advance-
ment and retraction of the cylinder 158. The protruding
member 151c is provided on a surface, on the near side
with reference to the plane of FIG. 9A, of the swing portion
151b.
[0061] When the doffing operation is not performed, in
a situation where the rods 152a and 156a of the cylinders
152 and 156 are retracted and the rod 158a of the cylinder
158 is advanced, the cradle opener 140 is housed in the
frame 160 and placed in a retracting position as illustrated
in FIG. 9A. When the doffing operation is to be performed,
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the cradle opener 140 moves to a position where the
cradle opener 140 presses down the cradle 132.
[0062] How the cradle opener 140 moves when the
doffing apparatus 103 performs the doffing operation is
specifically described below. As illustrated in FIG. 9B,
when the rod 152a of the cylinder 152 is advanced, the
first coupling member 154 pivots about the rotary shaft
153 counterclockwise in FIG. 9B. This pivoting motion of
the first coupling member 154 causes the second cou-
pling member 155 and the open lever 151 to pivot relative
to the first coupling member 154 clockwise in FIG. 9B to
thus be raised. Simultaneously, the rod 156a of the cyl-
inder 156 is advanced, causing the swing member 157
to pivot clockwise in FIG. 9B relative to the second cou-
pling member 155. This pivoting motion causes the open
lever 151 to pivot also clockwise in FIG. 9B relative to
the second coupling member 155. These cause a bottom
surface of the protruding member 151c of the open lever
151 to rest on a top surface of the cradle 132 and further
press down the cradle 132 to the package-removing po-
sition. The cradle opener 140 performs a lowering oper-
ation in this manner to lower the cradle 132 from the
winding position to the package-removing position. The
cradle opener 140 performs a raising operation by per-
forming the lowering operation other way around.
[0063] In the orientation illustrated in FIG. 9B, the cra-
dle opener 140 is situated to cause the open lever 151
to press down the cradle 132 to the package-removing
position so that a distal end of the swing portion 151b
and the arm 132a of the cradle 132 intersect with each
other. When the rod 158a of the cylinder 158 is retracted
from this state, the swing portion 151b of the open lever
151 pivots toward the near side with reference to the
plane of FIG. 10A via the linkage (not shown) relative to
the support 151a, causing the arm 132a of the cradle 132
to move in the opening direction. The cradle opener 140
performs an opening operation of the cradle 132 by uti-
lizing this pivoting motion of the open level 151. Perform-
ing the opening operation other way around moves the
open lever 151 in the closing direction. The cradle 132
is also urged to move in the closing direction.
[0064] As illustrated in FIGS. 7 and 9A, the receiving
mechanism 147 includes a driving motor 161, a pulley
163, and a receiving arm 164. The driving motor 161 is
provided at a lower portion in the frame 160 and fixed to
the frame 160. Driving force of the driving motor 161 is
transmitted to the pulley 163 via the belt 162. The receiv-
ing arm 164 is coupled to the pulley 163 and pivotable
about a coupling portion that couples the receiving arm
164 with the pulley 163.
[0065] The receiving arm 164 has joints at two posi-
tions. When the doffing operation is not performed, the
receiving arm 164 is placed at the retracting position in
a state of being a substantially U-shaped and housed in
the frame 160 by a linkage (not shown). As illustrated in
FIG. 9B, when the doffing operation is to be performed,
the driving motor 161 is driven to cause the receiving arm
164 to pivot about the coupling portion between the re-

ceiving arm 164 and the pulley 163, causing the two joints
of the receiving arm 164 to be straightened in a substan-
tially straight line with a distal end of the receiving arm
164 moving along the conveyer 146. The receiving arm
164 thus moves to a receiving position where the receiv-
ing arm 164 receives, from below, the package 117 held
by the cradle 132 placed at the package-removing posi-
tion.
[0066] As illustrated in FIGS. 7 and 11A, the chuck
mechanism 142 (winding-tube supplying unit) is provided
between the winding-tube stocker 141, placed at an up-
per portion in the frame 160, and the receiving mecha-
nism 147, placed at a lower portion in the frame 160. The
chuck mechanism 142 includes a chuck arm 170 and a
cylinder 171 that drives the chuck arm 170. The cylinder
171 is supported by a frame 172 fixed to the doffing ap-
paratus 103 to be pivotable about a rotary shaft 173. The
chuck arm 170 includes a first coupling member 175, a
second coupling member 177, and a linking member 179.
The first coupling member 175 is supported, at its basal
end, by the frame 172 to be pivotable about a rotary shaft
174 and rotatably coupled, at a substantially longitudinal
center portion of the first coupling member 175, to a rod
171a of the cylinder 171. The second coupling member
177 is rotatably coupled to a distal end of the first coupling
member 175 and coupled, at a distal end of the second
coupling member 177, to a holding unit 176 that holds
the winding tube 133. The linking member 179 is sup-
ported, at its basal end, by the frame 172 to be pivotable
about a rotary shaft 178 and rotatably coupled, at a distal
end of the linking member 179, to the second coupling
member 177.
[0067] When the doffing operation is not performed,
as illustrated in FIG. 11A, the chuck mechanism 142 is
placed at the retracting position where the rod 171a of
the cylinder 171 has retracted and the winding tube 133
is not supplied to the cradle 132. When the doffing oper-
ation is to be performed, as illustrated in FIG. 11B, the
rod 171a of the cylinder 171 is advanced, causing the
first coupling member 175 to pivot about the rotary shaft
174 relative to the frame 172 clockwise in FIG. 11B. This
pivoting motion of the first coupling member 175 causes
the linking member 179 to rotate the second coupling
member 177 clockwise in FIG. 11B relative to the first
coupling member 175. This straightens the chuck arm
170 in a substantially straight line to thereby move the
chuck arm 170 to a supplying position where the chuck
arm 170 supplies the winding tube 133 held by the holding
unit 176 in between the two arms of the cradle 132 placed
at the package-removing position.
[0068] As illustrated in FIGS. 7 and 8, the suction pipe
144 is arranged in a left-hand portion, with reference to
FIG. 7, in the frame 160. The suction pipe 144 is config-
ured such that actuating the driving motor 180 and the
cylinder 181 causes a suction portion at a distal end of
the suction pipe 144 to move to the position (a position
indicated by a long dashed double-short dashed line in
FIG. 8), to which the formed spun yarn 116 is to be de-
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livered, downstream of the spinning device 107. The suc-
tion pipe 144 is configured such that, after the suction
pipe 144 has sucked and caught the spun yarn 116
formed by the spinning device 107 at the position, the
driving motor 180 and the cylinder 181 are driven to move
the suction portion to a position where the yarn catching
member 145 can pick up the spun yarn 116 being sucked
and caught by the suction pipe 144. The cylinder 181 and
a driving motor 182 that drive the chuck mechanism 142
and the yarn catching member 145 in the second em-
bodiment correspond to the preparatory-unit driving
source of the invention.
[0069] The sensor 148 is an optical sensor fixed to the
frame 160 and provided with a light-emitting unit and a
light-receiving unit. When light emitted from the light-
emitting unit is reflected from the package 117 held by
the cradle 132 and the reflected light is received by the
light-receiving unit, the sensor 148 determines that the
cradle 132 is holding the package 117. When the light
emitted from the light-emitting unit is not received by the
light-receiving unit as the reflected light, the sensor 148
determines that the cradle 132 is not holding the package
117. The result of this determination is transmitted to a
doffing controller 193, which will be described later, of
the doffing apparatus 103.
[0070] The configuration related to control operations
of the spinning machine 100 is described below with ref-
erence to FIG. 12. FIG. 12 is a control block diagram of
the spinning machine 100. As illustrated in FIG. 12, as
the configuration related to the control operations of the
spinning machine 100, each of the spinning units 102
includes a unit controller 192; the doffing apparatus 103
includes the doffing controller 193 (controlling unit). The
unit controllers 192 and the doffing controller 193 are
connected to the machine controller 191 through a com-
munication network.
[0071] The machine controller 191 performs central-
ized control of the spinning machine 100. The machine
controller 191 transmits and receives signals to and from
the unit controllers 192 of the spinning units 102 and the
doffing controller 193 of the doffing apparatus 103 to per-
form operation control and status monitoring pertaining
to the spinning units 102 and the doffing apparatus 103.
The unit controllers 192 perform various control opera-
tions of the spinning units 102.
[0072] The doffing controller 193 performs various
control operations of the doffing apparatus 103. The doff-
ing controller 193 is connected to the five cylinders 152,
156, 158, 171, and 181, the driving motors 161, 180, and
182, a driving motor 184, and the sensor 148. The cylin-
ders 152, 156, and 158 drive the cradle opener 140. The
driving motor 161 drives the receiving arm 164 of the
receiving mechanism 147. The cylinder 171 drives the
chuck arm 170 of the chuck mechanism 142. The driving
motor 180 and the cylinder 181 drive the suction pipe
144. The driving motor 182 drives the yarn catching mem-
ber 145. The driving motor 184 rotates a wheel 183 that
causes the doffing apparatus 103 to slide in the direction

along which the spinning units 102 are arranged in the
row. The doffing controller 193 further includes a storing
unit 194 that stores therein information about various
modes that can be performed in the doffing apparatus
103 and a signal receiving unit 195 that receives signals
from the machine controller 191.
[0073] The storing unit 194 stores program codes for
performing the doffing operation. The doffing controller
193 selectively performs operations in a first mode and
a second mode. The first mode is a mode in which the
doffing apparatus 103 performs reading of the program
codes stored in the storing unit 194 and removing of the
package 117, supplying of the winding tube 133, mount-
ing of the winding tube 133, and attaching of the spun
yarn 116. The second mode is a mode in which the doffing
apparatus 103 performs only the removing of the pack-
age 117.
[0074] Operations performed by the doffing apparatus
103 are described below. FIG. 13 is a flowchart illustrating
the operations performed by the doffing apparatus 103.
When winding of the spun yarn 116 is performed by the
winding apparatus 112 of the spinning unit 102, the cradle
132 is placed at the winding position, and the package
117 held by the cradle 132 is brought into contact with
the winding drum 118 so that the spun yarn 116 is wound
on the package 117 rotated by rotation of the winding
drum 118. In this situation, the various mechanisms of
the doffing apparatus 103 have retracted to the retracting
position (see FIGS. 9A and 11A).
[0075] When the package 117 is fully wound, a doffing
signal or a lot-change signal is transmitted from the unit
controller 192 of the spinning unit 102 to the doffing con-
troller 193 of the doffing apparatus 103 via the machine
controller 191.
[0076] As illustrated in FIG. 13, when the signal receiv-
ing unit 195 of the doffing controller 193 receives the
signal (Step S1), the doffing apparatus 103 determines
whether this signal is a doffing signal or a lot-change
signal (Step S2). The doffing signal is a signal for causing,
when the winding tube 133, on which winding is currently
performed, is fully wound to become the fully-wound
package 117, the package 117 to be removed, causing
an empty winding tube 133, on which yarn is not wound,
to be mounted, and causing winding of the spun yarn 116
on the winding tube 133 to be resumed. The lot-change
signal is a signal for causing, after the winding tube 133
being currently wound has been fully wound, only the
removal of the package 117 to be performed without
scheduling another winding for a current lot. A lot change
is to occur when a change in yarn type of the spun yarn
116, a change in winding condition, such as tension, or
a change in type of the winding tube 133 is made.
[0077] When the signal receiving unit 195 has received
the doffing signal, the doffing apparatus 103 slides on
the rail 135 and stops in front of the spinning unit 102
that has issued the doffing signal; the sensor 148 deter-
mines whether the cradle 132 is holding the package 117
(Step S3). When the sensor 148 has determined that the
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cradle 132 is holding the package 117 (YES at Step S3),
the doffing controller 193 selects the first mode. The doff-
ing apparatus 103 performs the operations in the first
mode (Step S4).
[0078] The operations in the first mode performed by
the doffing apparatus 103 are described in detail below.
As illustrated in FIG. 8, in parallel with actuation of the
cutter 110 by the spinning unit 102 to cut the spun yarn
116, the doffing apparatus 103 drives the driving motor
180 and the cylinder 181 to move the suction pipe 144
to a position downstream of the spinning device 107 so
that the suction pipe 144 sucks and catches the spun
yarn 116 formed by and delivered from the spinning de-
vice 107. This causes one of yarn ends, the one being
connected to the spun yarn 116 wound on the package
117, to be wound on the package.
[0079] As illustrated in FIG. 9B, the doffing apparatus
103 operates the cradle opener 140 to perform the low-
ering operation to thereby cause the open lever 151 to
press down the cradle 132 to the package-removing po-
sition and operates the receiving mechanism 147 to
thereby move the receiving arm 164 to the receiving po-
sition. This brings the package 117 held by the cradle
132 and coasting away from the winding drum 118 into
contact with the receiving arm 164, which stops rotation
of the package 117.
[0080] Thereafter, as illustrated in FIG. 10A, the doffing
apparatus 103 operates the cradle opener 140 to perform
the opening operation so that the open lever 151 causes
the arm 132a of the cradle 132 to pivot in the opening
direction and the package 117 is removed from the cradle
132 and laid on the receiving arm 164. The doffing ap-
paratus 103 drives the receiving mechanism 147 to move
the receiving arm 164 to the retracting position. This
causes the package laid on the receiving arm 164 to be
discharged onto the conveyer 146 extending in the di-
rection, along which the spinning units 102 are arranged
in the row. The doffing apparatus 103 performs the re-
moval of the package 117 in this manner.
[0081] After the package 117 has been removed, as
illustrated in FIG. 11B, the doffing apparatus 103 oper-
ates the chuck mechanism 142 to move the chuck arm
170 to the supplying position to supply the winding tube
133 held by the holding unit 176 of the chuck arm 170 to
the cradle 132 placed at the package-removing position
with the arm 164 open. Thereafter, the doffing apparatus
103 operates the cradle opener 140 to perform the clos-
ing operation so that the open lever 151 causes the arm
132a of the cradle 132 to pivot in the closing direction to
close the arm 132a of the cradle 132, thereby causing
the cradle 132 to hold the winding tube 133. As illustrated
in FIG. 10B, the doffing apparatus 103 moves the cradle
opener 140 and the chuck mechanism 142 to the retract-
ing position. The doffing apparatus 103 performs the sup-
plying of the winding tube 133 and the mounting of the
winding tube 133 in this manner.
[0082] Thereafter, the doffing apparatus 103 drives the
driving motor 180 and the cylinder 181 to thereby move

the suction pipe 144 to the position where the yarn catch-
ing member 145 can pick up the spun yarn 116 being
sucked and caught by the suction pipe 144, and operates
the yarn catching member 145 to pick up the yarn and
to thread the yarn to the position where a bunch winding
is to be formed. The doffing apparatus 103 forms a bunch
winding at an end of the winding tube 133. Subsequently,
the doffing apparatus 103 causes the cradle 132 to move
to the winding position. Thereafter, the doffing apparatus
103 causes the winding drum 118, which is in contact
with the winding tube 133, to rotate to thereby resume
winding of the spun yarn 116 delivered from the spinning
device 107. The doffing apparatus 103 performs the at-
taching of the yarn to the winding tube 133 in this manner.
[0083] The doffing operation in the first mode is per-
formed by performing a sequence of operations including
the removal of the package 117, the supplying and
mounting of the winding tube 133, and the attaching of
yarn to the winding tube 133.
[0084] When the sensor 148 has determined that the
cradle 132 is not holding the package 117 (NO at Step
S3), the doffing controller 193 selects the first mode. The
doffing apparatus 103 performs the operations in the first
mode except for the removal of the package 117 (Step
S5). Examples of the situation where the cradle 132 is
not holding the package 117 and the doffing apparatus
103 receives a doffing signal include a situation where
winding is resumed after a lot change. Thus, the doffing
apparatus 103 can perform operations in the first mode
while skipping the removal of the package 117 depending
on a result of determination obtained by the sensor 148
as to whether the cradle 132 is holding the package 117.
If the cradle 132 is not holding the package 117, the doff-
ing apparatus 103 performs only the mounting of the
winding tube 133 without performing the removal of the
package 117.
[0085] When the signal receiving unit 195 receives the
lot-change signal, and not the doffing signal, the doffing
apparatus 103 slides on the rail 135 and stops at a po-
sition in front of the spinning units 102 that has issued
the lot-change signal. The doffing controller 193 selects
the second mode. The doffing apparatus 103 performs
the operations in the second mode (Step S6). In the sec-
ond mode, the doffing apparatus 103 performs only the
removal of the package 117 from the cradle 132. Accord-
ingly, the supplying of the winding tube 133 and the
mounting of the winding tube are skipped. This eliminates
the need of manually removing the winding tube 133 that
has been unnecessarily mounted on the 132 after remov-
al of the package 117.
[0086] As discussed above, the doffing apparatus 103
according to the second embodiment includes driving
sources that are individually provided for and capable of
independently driving the cradle opener 140 that oper-
ates the cradle 132, the receiving mechanism 147 that
receives the fully-wound package 117, the chuck mech-
anism 142 that delivers the winding tube 133, the suction
pipe 144 that sucks and catches the spun yarn 116 when
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a bunch winding is to be formed, and the yarn catching
member 145 that picks up the spun yarn 116 sucked and
caught by the suction pipe 144. Accordingly, the doffing
apparatus 103 according to the second embodiment can
perform only one or more operations according to a cir-
cumstance, and can perform only minimum operation by
omitting unnecessary operations and the like. This leads
to efficient doffing operation achieving reduction in the
cycle time and the like.
[0087] With this configuration, the doffing apparatus
103 can perform only one or more necessary operations
by omitting unnecessary operations because the doffing
controller 193 selects an appropriate mode according to
a circumstance.
[0088] Possible modifications of the first embodiment
and the second embodiment are described below. In the
first embodiment, the doffing apparatus 3 includes the
doffing controller 42 that controls the driving sources,
such as the fluid pressure cylinder 38 and the driving
motor 52; however, an alternative configuration is allow-
able in which the doffing apparatus 3 does not include
such a controller and these driving sources are controlled
by the machine controller 191 or the unit controller 192.
The same goes for the second embodiment where the
doffing apparatus 103 includes the doffing controller 42
that controls the driving sources that drives the various
mechanism of the doffing apparatus 103; an alternative
configuration is allowable in which the doffing apparatus
103 does not include such a controller and these driving
sources are controlled by the machine controller 191 or
the unit controller 192.
[0089] Moreover, in the first embodiment, the driving
source that performs the opening/closing operation of
the cradle opener 32 is not limited to the fluid pressure
cylinder but can be a driving motor. Similarly, the driving
source that performs the raising/lowering operation of
the cradle opener 32 is not limited to the driving motor
and can be a fluid pressure cylinder.
[0090] Furthermore, in the first embodiment, the sen-
sor 51 that determines whether the cradle 12 is holding
the package 6 is not necessarily provided on the doffing
apparatus 3 but can be provided on the winding unit 2.
The same goes for the second embodiment, i.e., the sen-
sor 148 can be provided on the spinning unit 102 rather
than on the doffing apparatus 103.
[0091] In the first embodiment, the single open lever
37 of the cradle opener 32 serves as the lever performing
the opening/closing operation of the cradle 12 and as the
lever performing the raising/lowering operation of the cra-
dle 12; however, an alternative configuration is allowable
in which different levers are provided separately for the
opening/closing operation and for the raising/lowering
operation. Similarly, in the second embodiment, the sin-
gle open lever 151 of the cradle opener 140 serves as
the lever performing the opening/closing operation of the
cradle 132 and as the lever performing the raising/low-
ering operation of the cradle 132; however, an alternative
configuration is allowable in which different levers are

provided separately for the opening/closing operation
and for the raising/lowering operation can be employed.
[0092] Examples where the present invention is ap-
plied to the automatic winder and the doffing apparatus
of the spinning machine have been discussed above;
however, embodiments of the invention are not limited
thereto, and the invention is applicable to a doffing ap-
paratus that performs doffing of a package, on which a
yarn is wound by a winding apparatus.
[0093] Thus, the doffing apparatus according to the
embodiments separately includes a driving source for
driving the operating unit and a driving source for driving
the winding-tube supplying unit and the yarn guiding unit.
This configuration makes it possible to perform the situ-
ation-sensitive required operations. Moreover, it is pos-
sible to skip the unnecessary operations, and perform
only the least required operations. Furthermore, because
the cycle time and the like can be shortened, it is possible
to provide a doffing apparatus capable of efficiently per-
forming the doffing operation. Moreover, it is possible to
skip the unnecessary operations as per situations and
perform only the least required operations. In addition,
this configuration leads to a lengthening of operating lives
of parts and reduces the chances of occurrence of trou-
bles such as a failure.
[0094] It is preferable that a removal operation of re-
moving the package from the winding-tube holding unit
includes raising the winding-tube holding unit and open-
ing the winding-tube holding unit, and a mounting oper-
ation of mounting the winding unit onto the winding-tube
holding unit includes lowering the winding-tube holding
unit and closing the winding-tube holding unit. Moreover,
the operating unit is operative to both open or close and
raise or lower the winding-tube holding unit.
[0095] It is preferable that the operating-unit driving
source includes a first driving source that is operative to
open or close the winding-tube holding unit, and a second
driving source that is operative to raise or lower the wind-
ing-tube holding unit. With this configuration, it is possible
to separately perform an opening/closing operation and
a raising/lowering operation of the winding-tube holding
unit.
[0096] It is preferable that the doffing apparatus in-
cludes a controlling unit that controls the first driving
source and the second driving source, the controlling unit
drives the second driving source based on a set value
set in advance thereby causing the operating unit to raise
or lower the winding-tube holding unit and drives the first
driving source thereby causing the operating unit to open
or close the winding-tube holding unit thereby performing
the removal operation of the package. With this config-
uration, it is possible to removal the package by sepa-
rately controlling the first driving source and the second
driving source.
[0097] It is preferable that the doffing apparatus in-
cludes a signal receiving unit that receives a shape signal
indicative of a current shape of the winding tube from the
winding apparatus and a storing unit that stores therein
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movement amounts of the winding-tube holding unit cor-
responding to various shapes of the winding tube, and
the controlling unit acquires from the storing unit a move-
ment amount of the winding-tube holding unit corre-
sponding to the current shape of the winding tube indi-
cated in the shape signal, and drives the second driving
source based on the acquired movement amount thereby
performing the removal operation of the package. With
this configuration, the movement amount of the winding-
tube holding unit can be changed depending on the cur-
rent shape of the winding unit. Therefore, the removal
operation that is appropriate to the current shape of the
package can be performed.
[0098] It is preferable that the controlling unit controls
the operating-unit driving source and the preparatory-unit
driving source, and the controlling unit is capable of se-
lecting one between a first mode and a second mode.
The first mode being an action of controlling driving of
the operating-unit driving source and the preparatory-unit
driving source by operating the operating unit to perform
the removal operation of removing the package from the
winding-tube holding unit, a supplying operation of sup-
plying the winding tube to the winding-tube holding unit
by the winding-tube supplying unit, and a guiding oper-
ation of guiding the yarn to the winding tube by the yarn
guiding unit, and the second mode being an action of
controlling driving of the operating-unit driving source by
operating the operating unit to perform the removal op-
eration of removing the package from the winding-tube
holding unit. With this configuration, because the first
mode and the second mode can be appropriately select-
ed as per the situation, it is possible to skip the unnec-
essary operations and perform only the least required
operations.
[0099] It is preferable that the doffing apparatus in-
cludes a sensor that determines whether the winding-
tube holding unit is holding a package, the signal receiv-
ing unit receives a doffing signal from the winding appa-
ratus, and the controlling unit selects the first mode upon
the signal receiving unit receiving the doffing signal. In
addition, the controlling unit, after selecting the first mode
and upon the sensor determining that the package has
been held by the winding-tube holding unit, controls driv-
ing of the operating-unit driving source and the prepara-
tory-unit driving source to perform the removal operation,
the supplying operation, and the guiding operation, and
the controlling unit, after selecting the first mode and upon
the sensor determining that a package is not held by the
winding-tube holding unit, controls driving of the prepar-
atory-unit driving source to perform the supplying oper-
ation and the guiding operation. With this configuration,
it is possible to skip the removal operation of the package
in the first mode depending on whether the winding-tube
holding unit is holding a package. That is, if the winding-
tube holding unit is not holding a package, only the pre-
paratory-unit driving source is driven, i.e., the operating-
unit driving source is not driven, and only mounting of
the winding tube is performed, i.e., removing of the pack-

age is not performed.
[0100] It is preferable that the signal receiving unit also
receives a lot-change signal, and the controlling unit se-
lects the second mode upon the signal receiving unit re-
ceiving the lot-change signal. Moreover, the controlling
unit, after selecting the second mode, controls driving of
the operating-unit driving source to perform only the re-
moval operation. With this configuration, because the
supplying operation and the guiding operation are
skipped, neither a winding tube is unnecessarily mounted
onto the winding-tube holding unit, nor there is any need
to manually remove a winding tube.
[0101] The doffing apparatus according to the above
aspect separately includes a driving source for driving
the operating unit and a driving source for driving the
winding-tube supplying unit and the yarn guiding unit.
Therefore, it possible to perform only the situation-sen-
sitive required operations, skip the unnecessary opera-
tions, and perform only the least required operations.
Moreover, the cycle time can be shortened, and the doff-
ing operation can be performed efficiently.
[0102] While the present invention has been described
with respect to preferred embodiments thereof, it will be
apparent to those skilled in the art that the disclosed in-
vention may be modified in numerous ways and may as-
sume many embodiments other than those specifically
set out and described above. Accordingly, it is intended
by the appended claims to cover all modifications of the
present invention that fall within the true spirit and scope
of the present invention.

Claims

1. A doffing apparatus (3; 103) that performs a doffing
operation with respect to a winding unit (2; 112), the
winding unit includes a yarn feeding unit that feeds
a yarn and a winding-tube holding unit (12; 132) that
holds a winding tube (7; 133) and prepares a pack-
age (6; 117) by winding the yarn fed from the yarn
feeding unit onto the winding tube held by the wind-
ing-tube holding unit (12; 132), the doffing apparatus
(3) comprising:

an operating unit (32; 140) that operates the
winding-tube holding unit (12; 132) such that the
winding tube (7; 133) can be attached or de-
tached;
a winding-tube supplying unit (33; 142) that sup-
plies the winding tube (7; 133) to the winding-
tube holding unit (12; 133);
a yarn guiding unit (60; 145) that catches the
yarn fed from the yarn feeding unit and guides
the yarn to the winding tube (7; 133);
an operating-unit driving source (38, 52; 152,
156, 158) that drives the operating unit (32; 140);
and
a preparatory-unit driving source (62; 171, 182)
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that is provided separately from the operating-
unit driving source (38, 52; 152, 156, 158) and
that drives the winding-tube supplying unit (33;
142) and the yarn guiding unit (60; 145).

2. The doffing apparatus (3; 103) according to claim 1
or 2, wherein
a removal operation of removing the package (6;
117) from the winding-tube holding unit (12; 132) in-
cludes raising the winding-tube holding unit and
opening the winding-tube holding unit,
a mounting operation of mounting the winding tube
(7; 133) onto the winding-tube holding unit (12; 132)
includes lowering the winding-tube holding unit and
closing the winding-tube holding unit, and
the operating unit (32; 140) is operative to both open
or close and raise or lower the winding-tube holding
unit (12; 132).

3. The doffing apparatus (3; 103) according to claim 1,
wherein the operating-unit driving source (38, 52;
152, 156, 158) includes
a first driving source (38; 158) that is operative to
open or close the winding-tube holding unit (12; 132),
and
a second driving source (52; 152, 156) that is oper-
ative to raise or lower the winding-tube holding unit
(12; 132).

4. The doffing apparatus (3; 103) according to claim 3,
further comprising a controlling unit (42; 193) that
controls the first driving source (38; 158) and the
second driving source (52; 152, 156), wherein
the controlling unit (42; 193) drives the second driv-
ing source (52; 152, 156) based on a set value set
in advance thereby causing the operating unit (32;
140) to raise or lower the winding-tube holding unit
(12; 132), and drives the first driving source (38; 158)
thereby causing the operating unit (32; 140) to open
or close the winding-tube holding unit (12; 132)
thereby performing the removal operation of the
package.

5. The doffing apparatus (3; 103) according to claim 4,
further comprising a signal receiving unit (56; 195)
that receives a shape signal indicative of a current
shape of the winding tube from the winding unit (2;
112) and a storing unit that stores therein movement
amounts of the winding-tube holding unit (12; 132)
corresponding to various shapes of the winding tube
(7; 133), wherein
the controlling unit (42; 193) acquires from the stor-
ing unit a movement amount of the winding-tube
holding unit (12; 132) corresponding to the current
shape of the winding tube (7; 133) indicated in the
shape signal, and drives the second driving source
(52; 152, 156) based on the acquired movement
amount thereby performing the removal operation of

the package.

6. The doffing apparatus (3; 103) according to claims
4 or 5, wherein the controlling unit (42; 193) controls
the operating-unit driving source (38, 52; 152, 156,
158) and the preparatory-unit driving source (33;
142), wherein the controlling unit is capable of se-
lecting one between a first mode and a second mode,
the first mode being an action of controlling driving
of the operating-unit driving source (38, 52; 152, 156,
158) and the preparatory-unit driving source (62;
171, 182) by operating the operating unit (32; 140)
to perform the removal operation of removing the
package (6; 117) from the winding-tube holding unit
(12; 132), a supplying operation of supplying the
winding tube (7; 133) to the winding-tube holding unit
(12; 132) by the winding-tube supplying unit (33;
142), and a guiding operation of guiding the yarn to
the winding tube by the yarn guiding unit (60; 145),
and
the second mode being an action of controlling driv-
ing of the operating-unit driving source (38, 52; 152,
156, 158) by operating the operating unit (32; 140)
to perform the removal operation of removing the
package from the winding-tube holding unit (12;
132).

7. The doffing apparatus (3; 103) according to claim 6,
further comprising a sensor (51; 148) that deter-
mines whether the winding-tube holding unit (12;
132) is holding a package (6; 117), wherein
the signal receiving unit (56; 195) receives a doffing
signal from the winding unit (2; 112),
the controlling unit (42; 193) selects the first mode
upon the signal receiving unit (56; 195) receiving the
doffing signal,
the controlling unit (42; 193), after selecting the first
mode and upon the sensor (51; 148) determining
that the package has been held by the winding-tube
holding unit (12; 132), controls driving of the operat-
ing-unit driving source (38, 52; 152, 156, 158) and
the preparatory-unit driving source (62; 171, 182) to
perform the removal operation, the supplying oper-
ation, and the guiding operation, and
the controlling unit (42; 193), after selecting the first
mode and upon the sensor determining that a pack-
age is not held by the winding-tube holding unit, con-
trols driving of the preparatory-unit driving source
(62; 171, 182) to perform the supplying operation
and the guiding operation.

8. The doffing apparatus (3; 103) according to claim 7,
wherein the signal receiving unit (56; 195) also re-
ceives a lot-change signal, wherein
the controlling unit (42; 193) selects the second
mode upon the signal receiving unit receiving the lot-
change signal, and
the controlling unit (42; 193), after selecting the sec-
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ond mode, controls driving of the operating-unit driv-
ing source (38, 52; 152, 156, 158) to perform only
the removal operation.
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