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(54) Textile machine having doffing device

(57) A problem with the conventional art is that in
setting a target for a doffing operation, an attempt to re-
duce burdens on a traveling controlling mechanism of a
doffing device may reduce the operational efficiency of
winding units. The present invention provides a winding
state recognizing means 30b for recognizing the winding
length of a package 7 in each of winding units 2 to be
longer or shorter, a target setting means 30c for setting
the winding unit on which a doffing operation is to be
executed by giving top priority to those winding units 2
which have a winding length corresponding to a full pack-
age and giving the second priority to winding units 2 with
near full packages, and an operation standby means 3Qd
for causing a doffing device 3 to stand by without per-
forming a doffing operation after the doffing device 3
reaches the winding unit 2 on which a doffing operation
is to be executed and until the package 7 being formed
in the winding unit 2 becomes full (Fig. 5A, 5B).
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Description

Field of the Invention

[0001] The present invention relates to a textile ma-
chine comprising a plurality of winding units each of which
winds a yarn around a winding tube to form a package
and a doffing device that stops at an operation position
provided for each of the winding units to execute a doffing
operation on the winding unit corresponding to that op-
eration position.

Background of the Invention

[0002] Textile machines have been known which com-
prise a plurality of winding units arranged in a line and a
doffing device that travels along the line of the winding
units to execute a doffing operation on any one of the
winding units.
[0003] The Unexamined Japanese Patent Application
Publication (Tokkai-Sho) No. 64-34875 (hereinafter re-
ferred to as "Japanese Patent Application Publication")
discloses a method for controlling traveling of a doffing
device in such a textile machine (winder) as described
above. According to this method, a full package unit (a
winding unit having a full package) is found so that the
doffing device can efficiently execute a doffing operation
on this full pachage (winding) unit.
[0004] In this case, the time when a package in each
winding unit becomes full is almost the same during a
short period after the start of operation of the winder, but
varies as the time elapses after the start of operation. As
a result, the winding units randomly produce full packag-
es. To respond to the situation where winding units ran-
domly produce full packages so that efficient doffing op-
erations are achieved, the method for controlling
traveling in accordance with the Japanese Patent Appli-
cation Publication compares a full package unit with the
next full package unit expected to subsequently produce
a full package to set a target winding unit to which the
doffing device is to travel (the winding unit on which a
doffing operation is to be executed). The traveling target
is set so as to allow an efficient doffing operation to be
achieved, using, as determination materials, the distanc-
es (11, 12) from the doffing device to the full package
unit and to the next full package unit, the time (T1) re-
quired by the doffing device to travel to the full package
unit, the time (TF) required by the next full package unit
to complete a full package, and the like. Claims of the
Japanese Patent Application Publication describe deter-
mination conditions including combinations of these dis-
tances and times. The above reference numerals and
characters in the parentheses belong to the Japanese
Patent Application Publication.
[0005] The method for controlling traveling in accord-
ance with the Japanese Patent Application Publication
sets the next target to which the doffing device is to move
(the next target on which a doffing operation is to be ex-

ecuted) utilizing results determined for both a full pack-
age unit and the next expected full package unit based
on determination conditions including combinations of in-
formation on the distances and times. This increases the
time required for the determining process, making it dif-
ficult to control traveling to the traveling target. In other
cases, an increase occurs in the cost of a control mech-
anism required to control traveling of the doffing device.
On the other hand, when the method for controlling
traveling in accordance with the Japanese Patent Appli-
cation publication is not used, and the doffing device is
simply controlled as follows: Only if any one of the winding
units completes a full package, the doffing device travels
to this winding unit. This would reduce not only the effi-
ciency of a doffing operation but also the operational ef-
ficiency of the winding units.
[0006] That is, problems to be solved by the present
invention is that in setting a target for a doffing operation,
an attempt to reduce burdens on the traveling control
mechanism of the doffing device disadvantageously re-
duces the operational efficiency of the winding units.

Summary of the Invention

[0007] A description has been given of the problems
to be solved by the present invention. Now, the descrip-
tion will be given of means for solving the problems.
[0008] According to Claim 1, a textile machine com-
prises a plurality of winding units each of which winds a
yarn around a winding tube to form a package and a
doffing device that moves to one of the winding units to
execute a doffing operation on the winding unit, and
the textile machine further comprises a target setting
means for setting the winding unit on which the doffing
operation is to be executed by giving top priority to those
winding units which have a winding length corresponding
to a full package and setting priorities for winding units
with less full packages - near full packages- so that a
higher priority is given to a winding unit having a winding
length nearer to a full package, and
an operation standby means for causing the doffing de-
vice to stand by without performing the doffing operation
after the doffing device reaches the execution target
winding unit and until the package being formed in the
winding unit becomes full.
[0009] This configuration has the following operations.
[0010] When a plurality of winding units have a near
full package, the order in which a doffing operation is
executed on these winding units is set equal to the order
of a winding length corresponding to a nearer full pack-
age.
[0011] After reaching a winding unit with a near full
package, the doffing device stands by until the winding
unit completes a full package.
[0012] Claim 2 sets forth the textile machine having
the doffing device according to Claim 1 which is further
configured as follows.
[0013] The textile machine comprises a predetermined
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length signal transmitting means for, when the winding
length of the package reaches a predetermined value
smaller than the value for a full package, allowing the
winding unit forming that package to transmit a predeter-
mined length reach signal, and
the target setting means determines the winding length
of the package in each of the winding units to be longer
or shorter, which longer or shorter length of the package
is recognized on the basis of a transmission time at which
each of the winding units transmits the predetermined
length reach signal.
[0014] This configuration has the following operation.
[0015] An arrangement for recognition of the winding
length is simplified.
[0016] Claim 3 sets forth the textile machine having
the doffing device according to Claim 1 or Claim 2 which
is further configured as follows.
[0017] Where a plurality of the winding units have a
winding length of the package corresponding to a full
package, the target setting means sets the execution tar-
get in order of shorter distance from the current position
of the doffing device to the winding unit.
[0018] This configuration has the following operation.
[0019] Even when a plurality of winding units are rec-
ognized to have the same winding state, doffing opera-
tions can be prioritized.
[0020] The present invention exerts the following ef-
fects.
[0021] In Claim 1, even when a plurality of winding units
have near full packages, the order of execution of a doff-
ing operation among these winding units is set equal to
the order in which the packages in these winding units
become full. This makes it possible to prevent a decrease
in the operational efficiency of the winding units. Further,
the order of execution is set on the basis only of differ-
ences in winding length. This prevents an increase in
burdens on the traveling control mechanism of the doffing
device.
[0022] In addition to exerting the effect of Claim 1,
Claim 2 simplifies the arrangement for recognition of the
winding length. This is economically advantageous.
[0023] In addition to exerting the effect of Claim 1 or
Claim 2, Claim 3 enhances the prevention of a decrease
in operational efficiency of the winding units without in-
creasing burdens on the traveling control mechanism of
the doffing device.
[0024] 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

[0025]

Figure 1 is a front view showing the construction of
a winder.

Figure 2 is a side sectional view of the winder.
Figure 3 is a schematic plan view showing the con-
struction of the winder.
Figure 4 is a diagram showing that a plurality of wind-
ing units in the winder have a full package or a near
full package.
Figure 5 is a block diagram showing a configuration
of a current position detecting means.
Figure 6 is a flowchart of a doffing operation executed
by a doffing device.

Detailed Description of the Preferred Embodiments

[0026] An embodiment of the present invention will be
described with reference to the drawings.
[0027] With reference to Figure 1, a description will be
given of a winder 1 in accordance with an embodiment
of the present invention.
[0028] The winder 1 is an apparatus that rewind a yarn
from a supplying bobbin 6 with a package of a material
yarn to form a package 7.
[0029] The winder 1 comprises a plurality of winding
units arranged along one direction, a doffing device 3
that is movable along a line of the winding units 2, and
an air supply section 4 and a main body control section
5 arranged at one end of the line of the winding units 2.
[0030] The winding unit 2 as used herein refers to a
unit (an aggregate of devices) for forming one package
7 around one winding tube 10. The winder 1 can form
packages 7 in parallel in accordance with the arrange-
ment number which is the same as that of the winding
units 2 provided in the winder 1.
[0031] The doffing device 3 moves to any one of the
winding units to execute a doffing operation on that wind-
ing unit.
[0032] Figure 2 is a sectional view (side sectional view)
of the winder 1 as viewed from a direction in which the
winding units 2 are arranged, and Figure 2 shows the
winding unit 2 and the doffing device 3.
[0033] A main frame 11 is protrusively located along
the direction in which the winding units 2 are arranged.
The main frame 11 supports unit frames 21 each of which
supports the devices constituting the winding unit 2 and
rails 12 along which the doffing device 3 travels.
[0034] As shown in Figure 2, the winding unit 2 com-
prises the unit frame 21 and devices relating to a rewind-
ing operation which are supported by the unit frame 21.
[0035] The devices relating to a rewinding operation
include a tension device 23, a yarn defect detecting de-
vice 24, a yarn splicing device 25, a winding device 26
that forms a package 7. The devices 23 to 26 are ar-
ranged in the above order from below to above. The sup-
plying bobbin 6 is set below the tension device 23. The
winding unit 2 also comprises a unit controller 20 (Figure
1) that drivingly controls the devices 23 to 26.
[0036] The winding device 26 comprises a cradle 27
that supports a winding tube 10 around which the pack-
age 7 is formed and a traversing drum 28 that is rotated
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in contact with the winding tube 10 or package 7.
[0037] Each of the wining units 2 comprises a winding
tube stocker 29 in which a supplementary winding tube
10 is stored. When a winding preparing operation such
as setting of the winding tube 10 is completed, the wind-
ing unit 2 automatically forms a package 7 around the
winding tube 10.
[0038] A package receiver 13 is also provided for each
winding unit 2 to receive a full package 7 unloaded from
the cradle 27.
[0039] As shown in Figure 2, the doffing device 3 com-
prises a vehicle frame 31, a traveling device 32 that trav-
els along the rails 12, and a device relating to a doffing
operation.
[0040] Here, the doffing operation means a total oper-
ation including an operation for unloading a full package
from the winding unit 2, an operation for setting the wind-
ing tube 10 in which a required empty winding tube 10 is
newly supplied in response to unloading of the full pack-
age 7, and a yarn capturing operation for capturing a yarn
on the set winding tube 10 to make the winding tube 10
ready for winding.
[0041] As a device relating to a doffing operation, the
device comprises a cradle opener 33 relating to an op-
eration of unloading the package 7, a winding tube chuck-
er 34 relating to an operation of setting the winding tube
10, and a yarn capturing device 35 relating to a yarn
capturing operation.
[0042] The device 3 also comprises a device controller
30 that drivingly controls the device relating to a doffing
operation.
[0043] When the doffing device 3 executes a doffing
operation, the doffing device 3 moves to a front position
(an operation position P in Figure 3) in front of the winding
unit 2 on which a doffing operation is to be executed, and
the doffing device 3 then executes a doffing operation on
the winding unit 2 positioned opposite the doffing device
3.
[0044] A control system for the winder 1 will be de-
scribed with reference to Figure 1.
[0045] The winder 1 comprises a device relating to a
control of various devices provided in the winder 1, in-
cluding a host computer 50 that generally controls the
entire winder 1, unit controllers 20 that drivingly control
the respective winding units 2, and a device controller 30
that drivingly controls the doffing device 3.
[0046] The unit controller 20 is provided in the winding
unit 2, and the device controller 30 is provided in the
doffing device 3, and the host computer 50 is provided
in the main body control section 5.
[0047] The host computer 50 is connected to each of
the unit controllers 20 and the device controller 30 via a
communication line 15 to generally control the controllers
20, 30. The controllers 20, 30 and host computer 50 con-
stitute a control system of the winder 1.
[0048] The controllers 20, 30 and the host computer
50 are configured as an arithmetic device, a storage de-
vice and a control device out of four main parts of the

computer, that is, the arithmetic device, the storage de-
vice, an input/output device and the control device (the
control device herein means a device controlling the
arithmetic device, storage device and input/output de-
vice).
[0049] In the case of the host computer 50, the input/
output device corresponds to an external device connect-
ed to the host computer 50, and includes an input device
(for example, a keyboard) used by an operator to perform
input operations, an output device (for example, a dis-
play) that allows the operator to determine the operation-
al state of the winder 1, and the controllers 20, 30. In the
case of the unit controller 20, the input/output device cor-
responds to various devices (the yarn defect detecting
device 24, the winding device 26 and the like) provided
in the winding unit 2. In the case of the device controller
30, the input/output device corresponds to various de-
vices (the cradle opener 33 and the like) provided in the
doffing device 3.
[0050] A traveling route for the doffing device 3 will be
described with reference to Figure 3.
[0051] The winder 1 comprises a plurality of winding
units 2 (in the present embodiment, 60 winding units)
arranged in a line, and each of the winding units 2 is
provided with a unit number as inherent ID information.
In the figures, unlike the reference numerals for the mem-
bers of the devices and so on, the unit number is shown
in parentheses: For example, the unit number 5 is shown
as (5) .
[0052] The doffing device 3 is constructed to travel
along the rails 12 arranged in parallel to and along the
direction in which the winding units 2 are arranged. The
doffing device 3 can move to the front position in front of
any one of winding units 2 provided in the winder 1 and
execute a doffing operation on any one of winding units
2. Here, the front position in front of the winding unit 2 is
the position where the doffing device 3 stops to execute
a doffing operation on that winding unit 2. This position
is defined as an operation position for a doffing operation
(hereinafter simply referred to as "operation position") P.
The operation position P is provided for each winding
unit 2.
[0053] The traveling route (rails 12) for the doffing de-
vice 3 is a linear path formed by connecting the operation
positions P together in series. The doffing device 3 can
travel (reciprocate) in both directions along the rails 12.
[0054] In case of stopping a traveling, the doffing de-
vice 3 stops at any one of the operation positions P re-
gardless of whether or not a doffing operation is to be
executed. The doffing device 3 does not stop between
the operation positions P, P.
[0055] In the present embodiment, the traveling route
for the doffing device 3 is a linear reciprocating route.
However, the present invention is not limited to a seg-
ment-like route with opposite ends. An endless looped
route may be used provided that the route comprises a
unicursal single track without any branch.
[0056] When any one of the winding units 2 transmits
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a full package signal or a near full package signal, the
doffing device 3 is controlled to travel to the winding unit,
which have transmitted the signal.
[0057] When the package 7 becomes full, the winding
unit 2 transmits a full package signal to the doffing device
3 via the communication line 15. A state when the pack-
age 7 becomes full means that the length over which a
yarn 8 has been wound around the winding tube 10
reaches a given value corresponding to a predetermined
upper limit. Upon receiving a full package signal, the doff-
ing device 3 moves to the winding unit 2 having trans-
mitted the full package signal to execute a doffing oper-
ation on the winding unit 2.
[0058] In addition, when the package 7 is nearly full,
the winding unit 2 transmits a near full package signal.
A state when the package 7 is nearly full means that the
length over which the yarn 8 has been wound around the
winding tube 10 reaches a predetermined given value
smaller than the value for a full package (for example,
95% of the length for a full package). Accordingly, the
winding unit 2 transmits a near full package signal before
transmitting a full package signal. Upon receiving a near
full package signal, the doffing device 3 moves to the
winding unit 2 having transmitted the near full package
signal, and the doffing device 3 then stops at the opera-
tion position P of the winding unit 2 and waits for a full
package signal from the winding unit 2. A full package
signal from the winding unit 2 causes the doffing device
3 to immediately execute a doffing operation on the wind-
ing unit 2.
[0059] The unit controller 20 in the winding unit 2 has
a predetermined length reach signal transmitting means
20a for transmitting a full package signal and a near full
package signal. The predetermined length reach signal
transmitting means 20a transmits a near full package sig-
nal when the winding length of the package 7 in the wind-
ing unit 2 with the predetermined length reach signal
transmitting means 20a reaches the value for a near full
package, and the predetermined length reach signal
transmitting means 20a transmits a full package signal
when the winding length of the package 7 in the winding
unit 2 with the predetermined length reach signal trans-
mitting means 20a reaches the value for a full package.
[0060] In this case, the unit controller 20 recognizes
the winding length of the package 7 by measuring the
rotation number of the traversing drum 28 or the winding
time. The predetermined length reach signal transmitting
means 20a transmits a near full package signal or a full
package signal on the basis of the recognized result of
the winding length.
[0061] Where only one of the winding units 2 in the
winder 1 (all the winding units 2 for which the single doff-
ing device 3 is responsible) transmits a full package sig-
nal or a near full package signal, that winding unit 2 is
set to be an execution target for a doffing operation. Then,
upon receiving a full package signal, the doffing device
3 immediately executes a doffing operation on the trans-
mitting winding unit 2. Upon receiving a near full package

signal, the doffing device 3 is caused to stand by until
the doffing device 3 receives a full package signal, and
then, the doffing device 3 executes a doffing operation
on the transmitting winding unit 2.
[0062] On the other hand, where a plurality of winding
units 2 in the winder 1 transmit a near full package signal
or a full package signal, then in order to improve the ef-
ficiency of doffing operations, the order in which a doffing
operation is executed on these winding units 2 needs to
be appropriately set to set the execution target for a doff-
ing operation on the basis of the set order.
[0063] Accordingly, the winder 1 includes a means for
appropriately setting one of the winding units 2 to be the
execution target for a doffing operation.
[0064] As shown in Figure 5, as a means for appropri-
ately setting one of the winding units 2 to be the execution
target for a doffing operation, a winding state storing
means 30a, a winding state recognizing means 30b and
target setting means 30c are provided in the device con-
troller 30.
[0065] The winding state storing means 30a stores a
set of a full package signal or a near full package signal
transmitted from each of the winding units 2 and the unit
number (identification information) of the transmitting
winding unit 2.
[0066] For a near full package signal, the winding state
storing means 30a stores a set of information on the
transmission time and the unit number. The information
stored in the winding state storing means 30a, that is, a
full package signal or a near full package signal and the
information on the transmission time of a near full pack-
age signal and the unit number, is hereinafter referred to
as winding state information.
[0067] The winding state recognizing means 30b rec-
ognizes the winding length of the package 7 in each of
the winding unit 2 to be longer or shorter on the basis of
the winding state information stored in the winding state
storing means 30a.
[0068] The winding state recognizing means 30b rec-
ognizes the package 7 in the winding unit 2 having trans-
mitted a full package signal to be full (the winding length
has reached the upper limit value). For the winding length
of the package 7 in the winding unit 2 having transmitted
a near full package signal, the winding state recognizing
means 30b recognizes the package 7 in a winding unit
2 with an earlier transmission time to be nearer full. Thus,
when a plurality of winding units 2 transmit a near full
package signal, the winding state recognizing means 30b
recognizes that the package 7 in a winding unit 2 with an
earlier transmission time has a longer winding length (on
the basis of comparison of near full packages with one
another), and the winding state recognizing means 30b
recognizes that the package 7 in a winding unit 2 with a
later transmission time has a shorter winding length (on
the basis of comparison of near full packages with one
another).
[0069] In this case, a package 7 with a longer winding
length is nearer full, so that a doffing operation should
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be preferentially executed on this package 7. Therefore,
the use of the recognized result made by the winding
state recognizing means 30b provides information re-
quired to determine the preferential order of execution of
a doffing operation where a plurality of winding units 2
transmit a near full package signal.
[0070] The target setting means 30c determines the
winding length in each of the winding units 2 to be longer
or shorter on the basis of the recognized result made by
the winding state recognizing means 30b. The target set-
ting means 30c sets the winding unit 2 on which a doffing
operation is to be executed by giving top priority to a
winding unit 2 with a winding length corresponding to a
full package, and by setting priorities for winding units 2
with less full packages in order of nearer to a full package.
The device controller 30 moves the doffing device 3 to
the winding unit 2 set to be the execution target.
[0071] In this case, top priority in execution order is
given to a winding unit 2 with a full package because the
winding unit 2 is ready for an immediate doffing operation.
Winding units 2 with near full packages are not ready for
an immediate doffing operation but can be subjected to
a doffing operation earlier than winding units with pack-
ages not near full. Thus, winding units with near full pack-
ages are priorized next to winding units with full packag-
es. Further, when a plurality of winding units 2 have near
full packages, a winding unit 2 with a nearer full package
gets ready for an immediate doffing operation earlier.
Consequently, a doffing operation is executed earlier on
a winding unit with a nearer full package.
[0072] When a plurality of winding units 2 have full
packages, the target setting means 30c sets the winding
unit 2 on which a doffing operation is to be executed, in
order of shorter distance from the current position of the
doffing device 3 to the winding unit 2. Here, the distance
from the doffing device 3 to the winding unit 2 means the
distance between the operation position P where the doff-
ing device 3 is located and the operation position P cor-
responding to the winding unit 2.
[0073] The execution target is set in this order (the or-
der of shorter distance) when a plurality of winding units
have full packages. This makes it possible to reduce the
total distance over which the doffing device 3 needs to
move when the doffing device 3 moves to these winding
units 2 for a doffing operation. This in turn reduces the
time for which the winding unit 2 must suspend a winding
operation in order to stand by for a doffing operation,
enabling the prevention of a decrease in the operational
efficiency of the entire winding units 2.
[0074] The target setting means 30c resets the winding
unit 2 on which the next doffing operation is to be exe-
cuted every time any winding unit 2 transmits a near full
package signal or a full package signal, that is, every
time the recognized result of the winding state of each
of the winding units 2 made by the winding state recog-
nizing means 30b is changed. This is because the pref-
erential execution target for a doffing operation changes
when, for example, the near full package in any one of

the winding units 2 has become full.
[0075] The device controller 30 includes an operation
standby means 30d for causing the doffing device 3 to
stand by without executing a doffing operation after the
doffing device 3 reaches a winding unit 2 on which a
doffing operation is to be executed and until the package
7 being formed by the winding unit 2 becomes full.
[0076] Figure 4 shows that a plurality of winding units
have a full package or a near full package.
[0077] Here, the winding units 2 with unit numbers (10),
(21) have full packages (the checkered winding units 2
in Figure 4). The winding units 2 with unit numbers (12),
(20) have near full packages (the shaded winding units
2 in Figure 4). In addition, concerning the transmission
time of a near full package signal, the winding unit 2 with
unit number (20) is assumed to transmit a near full pack-
age signal earlier than the winding unit 2 with unit number
(12).
[0078] The other winding units 2 have winding lengths
not having reached the value for a near full package and
are thus not shown with any pattern. At this time, the
doffing device 3 is assumed to lie at the operation position
P of the winding unit 2 with unit number (14) (the doffing
device 3 is passing by or is stopped at the operation po-
sition P).
[0079] In the case shown in Figure 4, the target setting
means 30c sets the execution target for a doffing oper-
ation in the order described below.
[0080] The first execution target is the winding unit 2
with unit number (10), and the second execution target
is the winding unit 2 with unit number (21).
[0081] This is because both winding units 2 with unit
numbers (10), (21) have full packages and because the
distance from the current position of the doffing device 3
to the winding unit 2 with unit number (10) is shorter than
that from the current position of the doffing device 3 to
the winding unit 2 with unit number (21). In this case, the
distance between the operation positions P, P (the dis-
tance is equal to one winding unit) D is fixed. The distance
L1 between the doffing device 3 and the winding unit 2
with unit number (10) is equal to four winding units. The
distance L2 between the doffing device 3 and the winding
unit 2 with unit number (21) is equal to seven winding
units. The winding unit 2 with unit number (10) is closer
to the doffing device 3 by a distance equal to three wind-
ing units.
[0082] The third execution target is the winding unit 2
with unit number (12), and the fourth execution target is
the winding unit 2 with unit number (20).
[0083] The winding units 2 with unit numbers (12), (20)
have near full packages and are thus subjected to a doff-
ing operation later than the winding units 2 with unit num-
bers (10), (21), both of which have a full package. For
the winding units 2 with unit numbers (12), (20), having
near full packages, priority is given to the winding unit 2
having transmitted a near full package signal earlier.
Consequently, priority is given to the winding unit 2 with
unit number (20) over the winding unit 2 with unit number
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(12).
[0084] When the doffing device 3 reaches the winding
unit 2 set by the target setting means 30c to be the exe-
cution target for a doffing operation, the device controller
30 causes the doffing device 3 to immediately start a
doffing operation when the execution target winding unit
2 has a full package. When the execution target winding
unit 2 has a near full package, the operation standby
means 30d causes the doffing device 3 to stand by at
the operation position P of that winding unit 2 until the
near full package becomes full. Once the package 7 in
the winding unit 2 becomes full, the device controller 30
causes the doffing device 3 to start a doffing operation.
[0085] The above priority order for execution of a doff-
ing operation takes place when the doffing device 3 is
located at the operation position P of the winding unit 2
with unit number (14) as shown in Figure 4.
[0086] For example, where the near full package in the
winding unit 2 with unit number (20) becomes a full pack-
age when the a doffing operation is finished on the wind-
ing unit 2 with unit number (10), which is the first execution
target, the target setting means 30c sets the execution
target for the next doffing operation to be the winding unit
2 with unit number (20) instead of the winding unit 2 with
unit number (21). This is because the winding unit 2 with
unit number (20) is closer to the current position (which
corresponds to the operation position P of unit number
(10)) of the doffing device 3 than the winding unit 2 with
unit number (21).
[0087] Regardless of the winding length, the target set-
ting means 30c does not set a winding unit 2 disabled
from undergoing doffing operation to be the execution
target for a doffing operation.
[0088] For example, a winding unit 2 is disabled from
undergoing a doffing operation when the full package 7
already unloaded from the winding unit 2 remains in the
package receiver 13, so that the full package 7 now held
by the cradle 27 cannot be unloaded onto anywhere. In
this case, the disabled winding unit 2 is excluded from
choices for the execution target for a doffing operation
regardless of the winding length (that is, even if the wind-
ing unit has a full package) so that the winding unit 2 is
neglected to allow a doffing operation to be executed on
another winding unit 2.
[0089] An arrangement for traveling control of the doff-
ing device 3 will be described with reference to Figure 5.
[0090] To allow the doffing device 3 to appropriately
travel to the winding unit 2 on which a doffing operation
is to be executed, a system for controlling traveling of the
doffing device 3 is provided in the winder 1.
[0091] The traveling control system comprises means
for setting the execution target position for a doffing op-
eration (the above-described target setting means 30c),
a means for drivingly controlling the traveling device 32
in accordance with a setting for the execution target po-
sition (travel driving controlling means 30e), and a means
for recognizing the current position of the doffing device 3.
[0092] The target setting means 30c has been de-

scribed above.
[0093] The travel driving controlling means 30e con-
trols driving of a driving source (motor) provided in the
traveling device 32 so that the doffing device 3 can reach
the execution target position (the operation position P of
the target winding unit 2) set by the target setting means
30c.
[0094] The current position recognizing means will be
described below.
[0095] The means for recognizing the current position
of the doffing device 3 is composed of a means for rec-
ognizing the current position of the doffing device 3 while
the doffing device 3 is at a stop (current stopped position
recognizing means) and a means for detecting the cur-
rent position of the doffing device 3 while the doffing de-
vice 3 is traveling (current traveling position recognizing
means).
[0096] The current (stopped and traveling) position
recognizing means recognize the current position of the
doffing device 3, and more specifically, recognize at
which operation position P the current position is located
on the rails 12.
[0097] A description will be given of an arrangement
for recognition of the current position of the doffing device
3 in a stopped state.
[0098] A current stopped position recognizing means
30f is provided in the device controller 30 of the doffing
device 3. The current stopped position recognizing
means 30f is a means that recognizes the current position
of the doffing device 3 when the doffing device 3 stops
at any one of the operation positions P.
[0099] The doffing device 3 and the devices provided
in the winding unit 2 are used to constitute a means for
providing determination materials for allowing the current
stopped position recognizing means 30f to recognize the
current position.
[0100] The current stopped position recognizing
means 30f recognizes the current position of the doffing
device 3 on the basis of the determination materials re-
ceived from the following means.
[0101] One of the means is an operation position de-
tecting means for detecting whether or not the doffing
device 3 is located at any one of operation positions P.
[0102] Another means is an ID information acquiring
means for acquiring, when the doffing device 3 is stopped
at any one of the operation position P, the unit number
(ID information) of the winding unit 2 corresponding to
the operation position P where the doffing device 3 is
stopped.
[0103] The operation position detecting means will be
described.
[0104] The operation position detecting means is com-
posed of an index plate 41 provided on each winding unit
2 in association with its operation position P and an index
plate detecting sensor 61 provided in the doffing device 3.
[0105] When the doffing device 3 is located at any one
of the operation positions P, the index plate 41 corre-
sponding to that operation position P is detected by the
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index plate detecting sensor 61. The index plate detect-
ing sensor 61 detects the index plate 41 only where the
doffing device 3 is located at any one of the operation
positions P (that is, when the doffing device 3 is stopped
at or is just passing by the operation position P). The
index plate detecting sensor 61 does not detect the index
plate 41 where the doffing device 3 is located at a position
other than the operation positions P (that is, when the
doffing device 3 is traveling between the operation posi-
tions P, P).
[0106] Thus, when the index plate detecting sensor 61
detects the index plate 41, the doffing device 3 is clearly
located at any one of the operation positions P (the doff-
ing device 3 is stopped at or is passing by the operation
position P) even though at which operation position P the
doffing device 3 is located is unknown. The index plate
detecting sensor 61 is connected to the device controller
30 for signal communications, and detection information
obtained by the index plate detecting sensor 61 is rec-
ognized by the device controller 30.
[0107] The ID information acquiring means will be de-
scribed.
[0108] The ID information acquiring means is com-
posed of an ID request receiving device 42 provided in
each winding unit 2 in association with its operation po-
sition P, an ID request transmitting device 62 provided
in the doffing device 3, an ID return instructing means
20b for instructing the winding unit 2 to return its ID in-
formation to the doffing device 3 on the basis of an ID
request transmitted from the ID request transmitting de-
vice 62, and a communication device that communica-
tively connects the unit controller 20 and the device con-
troller 30 together.
[0109] The ID request transmitting device 62 is provid-
ed in the doffing device 3 to transmit an ID request signal
to the ID request receiving device 42 provided in asso-
ciation with the operation position P. In the present em-
bodiment, the ID request receiving device 42 is provided
in the winding unit 2.
[0110] The ID request signal is transmitted by the doff-
ing device 3 stopped at a certain operation position P, to
the winding unit 2 (unit controller 20) corresponding to
the operation position P where the doffing device 3 is
stopped, in order to request the winding unit 2 to return
its ID information (in the present embodiment, its unit
number) to the doffing device 3 (device controller 30).
The ID request signal is, for example, an optical signal.
The ID request transmitting device 62 is a light emitting
device, and the ID request receiving device 42 is a light
receiving device.
[0111] Transmission of an ID request signal by the ID
request transmitting device 62 is triggered by the stop of
the doffing device 3 at the operation position P.
[0112] The ID request transmitting device 62 is con-
nected to the device controller 30 for signal communica-
tions to recognize that the doffing device 3 is stopped at
the operation position P on the basis of information on
the index plate 41 detected by the index plate detecting

sensor 61 and on the driving stopped state of the traveling
device 32 detected by the travel driving controlling means
30e. Upon receiving an ID request signal, the ID request
receiving device 42 transmits the received signal to the
ID return instructing means 20b, provided in the unit con-
troller 20. The ID request receiving device 42 is connect-
ed to the unit controller 20 for signal communications.
[0113] When the ID request receiving device 42 re-
ceives an ID request signal, the ID return instructing
means 20b, provided in the winding unit 2, instructs the
unit controller 20 to return the unit number (ID informa-
tion) to the device controller 30.
[0114] In the winder 1, the communication device com-
municatively connecting the unit controllers 20 and the
device controller 30 together for signal communications
is composed of the communication line 15, a communi-
cation input/output instrument that connects the commu-
nication line 15 and the unit controller 20 together, and
a communication input/output instrument that connects
the communication line 15 and the device controller 30
together.
[0115] The configuration of the communication device,
which is responsible for transmitting and receiving ID re-
quest signal and unit number and communicatively con-
nects the unit controllers 20 and the device controller 30
together, is not limited to the wired type utilizing the com-
munication line 15. The communication device may be
of a wireless type. In particular, where RFIC tags (ar-
ranged in the winding units 2) and a tag reader (placed
in the doffing device 3) are utilized as a wireless commu-
nication device, storing each unit number in a memory
in the corresponding RFIC tag allows the unit number to
be returned to the doffing device 3 without using the unit
controller 20.
[0116] The current stopped position recognizing
means 30f is provided in the device controller 30.
[0117] The current stopped position recognizing
means 30f determines the operation position P where
the doffing device 3 is stopped, on the basis of ID infor-
mation returned in response to an instruction from the ID
return instructing means 20b. In this case, the ID request
transmitting device 62 has transmitted the ID request sig-
nal to the winding unit 2 located at the position (operation
position P) in front of the doffing position 3, and the unit
number returned from the winding unit 2 is returned to
the device controller 30 via the communication line 15.
Of course, the winding unit 2 specified by the unit number
is the winding unit 2 located at the front position (opera-
tion position P) in front of the doffing device 3.
[0118] A description will be given of an arrangement
relating to a recognition of a current position of the doffing
device 3 during traveling.
[0119] A current traveling position recognizing means
30h is provided in the device controller 30 of the doffing
device 3. The current traveling position recognizing
means 30h recognizes the current position of the doffing
device 3 while the doffing device 3 is traveling along the
route (rails 12).
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[0120] Although described below in detail, the current
position that can be determined by the current traveling
position recognizing means 30h is not an arbitrary posi-
tion on the route (rails 12) but is a particular operation
position P, that is, the last operation position P that the
doffing device 3 passed before reaching the current po-
sition (or the operation position P being passed by the
doffing device 3).
[0121] The doffing device 3 and the devices provided
in the winding unit 2 are used to constitute a means for
providing determination materials that allow the current
traveling position recognizing means 30h to recognize
the current position of the doffing device 3.
[0122] The current traveling position recognizing
means 30h recognizes the current position of the doffing
device 3 on the basis of determination materials received
from the following means.
[0123] One of the means is an operation position de-
tecting means for detecting whether or not the doffing
device 3 is located at any one of the operation positions P.
[0124] Another means is a count means 30g for, when
the doffing device 3 travels along the route (rails 12),
counting the number of operation positions P passed by
the doffing device 3 between the last operation position
P at which the doffing device 3 stopped and the current
traveling position of the doffing device 3.
[0125] The operation position detecting means has al-
ready been described in conjunction with the current
stopped position recognizing means 30f.
[0126] The operation position detecting means is com-
posed of the index plate 41 provided in the winding unit
2 in association with its operation position P and the index
plate detecting sensor 61 provided in the doffing device
3. While the doffing device 3 is traveling (the traveling
device 32 is being driven), each detection of the index
plate 41 by the index plate detecting sensor 61 clearly
indicates that the doffing device 3 has passed an oper-
ation position P.
[0127] The count means 30g will be described.
[0128] The count means 30g is provided in the device
controller 30 to count the number of index plates 41 (that
is, operation positions P) detected by the index plate de-
tecting sensor 61. In this case, the count means 30g
counts the number of operation positions P passed by
the doffing device 3 between the last operation position
P where the doffing device 3 stopped and the current
traveling position. The count information (the number of
operation positions passed by the doffing device 3 be-
tween the last operation position P where the doffing de-
vice 3 stopped and the current position) indicates the
traveling distance from the last operation position P
where the doffing device 3 stopped to the current
traveling position.
[0129] The current traveling position recognizing
means 30h is provided in the device controller 30.
[0130] The current traveling position recognizing
means 30h recognizes the current position of the
traveling doffing device 3 on the basis of the ID informa-

tion (unit number) indicating the last operation position
where the doffing device 3 stopped and the number of
operation positions P (the number of index plates 41 de-
tected by the count means 30g) passed by the doffing
device 3 between the last operation position where the
doffing device 3 stopped and the current position.
[0131] As previously described, exactly speaking, the
current traveling position recognizing means 30h recog-
nizes the last operation position P passed by the traveling
doffing device 3.
[0132] In the present embodiment, the unit number in-
dicating the winding unit 2 is a number set on the basis
of the number of winding units 2 arranged in the winder
1. The current position of the traveling doffing device 3
can be determined by adding or subtracting the counted
number provided by the count means 30g depending on
the traveling direction.
[0133] For example, it is assumed that the winding
units 2 arranged from left to right along the rails 12 are
sequentially provided with unit numbers (1) to (60). In
this case, where unit number (10) corresponds to the last
operation position P when the doffing device 3 stopped,
the doffing device 3 travels from left to right, and the
counted number is 3, the current position of the traveling
doffing device 3 is the operation position P corresponding
to the winding unit 2 with unit number (13). In contrast,
where the doffing device 3 travels from right to left and
the counted number is 6, the current position of the
traveling doffing device 3 is the operation position P cor-
responding to the winding unit 2 with unit number (4).
[0134] The unit number, serving as ID information, may
be a symbol and the like instead of a number. In this
case, a table is prepared which shows the correspond-
ences between the numbers of index plates 41 detected
and the unit numbers. The correspondence table is
stored in device controller 30. The current position of the
traveling doffing device 3 is recognized with reference to
the correspondence table on the basis of the recognized
traveling direction of the doffing device 3 and the counted
number (the number of index plates 41 detected). The
traveling direction of the doffing device 3 can be recog-
nized by the travel driving controlling means 30e, which
drivingly controls the traveling device 32.
[0135] As described above, with the arrangement uti-
lizing the method of determining the current position on
the basis of the number of operation positions P passed
by the doffing device 3, it is unnecessary to use, every
time the doffing device 3 stops at the operation position
P, the current stopped position recognizing means 30f
to determine the current position corresponding to that
operation position P. Even while the doffing device 3 is
at a stop, the current position can be determined using
the current traveling position recognizing means 30h
[0136] However, the current traveling position recog-
nizing means 30h is configured to detect the current po-
sition of the doffing device 3 while the doffing device 3 is
traveling or stopped provided that the last operation po-
sition P where the doffing device 3 stopped has been
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accurately determined. That is, the current traveling po-
sition recognizing means 30h is configured to determine
the next current position utilizing a relative positional re-
lationship. Consequently, once the current traveling po-
sition recognizing means 30h fails to determine the last
operation position P where the doffing device 3 stopped,
the means 30h subsequently recognizes the current po-
sition erroneously.
[0137] Thus, as previously described, in the winder 1,
every time the doffing device 3 stops, the doffing device
3 stopped at the operation position P of any one of the
winding units 2 requests the ID information to the winding
unit 2 by using the current stopped position recognizing
means 30f in order to obtain absolute positional informa-
tion on the operation position P. This improves the reli-
ability of control of the current position.
[0138] The control of stop of the doffing device 3 is
performed as described below.
[0139] The device controller 30 uses the current
traveling position detecting means 30h to constantly de-
termine the current position of the doffing device 3 while
the doffing device 3 is traveling. The device controller 30
also uses the current traveling position detecting means
30h to recognize whether or not the next operation posi-
tion P the doffing device 3 is to pass is the operation
position P on which a doffing operation is to be executed.
Thus, before the doffing device 3 reaches the operation
position P on which a doffing operation is to be executed,
the travel driving controlling means 30e has decelerated
the driving effected by the traveling device 32. Then,
when the index detecting sensor 61 detects the index
plate 41 corresponding to the operation position P, the
travel driving controlling means 30e stops the driving ef-
fected by the traveling device 32.
[0140] Now, with reference to Figure 6, a description
will be given of the flow of a doffing operation executed
by the doffing device 3. This flow of traveling control in-
dicates a process procedure executed by the device con-
troller 30, provided in the doffing device 3, to control
traveling of the doffing device 3.
[0141] The winder 1 or the doffing device 3 is actuated
to start the flow of traveling control of the doffing device
3. When the flow is started, the doffing device 3 is in a
standby state (step 100).
[0142] In Figure 6, the winding unit 2 is simply referred
to as the "unit" to also simplify the illustration.
[0143] In the state that the process shifts to a traveling
standby state (step 100), the device controller 30 checks
whether or not the device controller 30 recognizes the
self position (the current position of the doffing device 3).
Where the device controller 30 does not recognize the
self position, the process shifts to step 102. Where the
device controller 30 recognizes the self position, the proc-
ess shifts to step 103.
[0144] Step 102 (the self position is not recognized) is
executed when the device controller 30 does not recog-
nize the current position of the doffing device 3 because
the doffing device 3 has failed to acquire the unit number

of the winding unit 2 corresponding to any one of the
operation positions P: For example, the doffing device 3
has not been stopped at any one of the operation posi-
tions P.
[0145] In this case, the device controller 30 stops the
doffing device 3 at a nearby winding unit 2 to acquire the
unit number of the winding unit 2 (INDEX IN). Specifically,
the doffing device 3 is moved in either direction on the
rails 12 and then stopped when the index detecting sen-
sor 61 detects the index plate 41.
[0146] Once the unit number is successfully acquired,
the process proceeds to step 103.
[0147] In step 103 (the self position is recognized), the
device controller 30 determines whether or not any one
of the winding units 2 in the winder 1 has a full package.
[0148] Where no winding unit 2 has a full package, the
process shifts to step 104. Where any one of the winding
unit 2 has a full package, the process shifts to step 105.
[0149] In step 104 (no winding unit has a full package),
the device controller 30 determines whether or not the
winder 1 has any one of the winding units 2 with a near
full package.
[0150] Where no winding unit 2 has a near full package,
the process shifts to step 100, and where any one of the
winding unit 2 has a near full package, the process shifts
to step III.
[0151] In short, where the process shifts to step 105,
at least one winding unit 2 has a full package, and the
winder 1 may have a winding unit(s) 2 with a near full
package. Where the process shifts to step 111, the wind-
er 1 has a winding unit(s) 2 with a near full package, but
no winding unit 2 has a full package. Where the process
shifts to step 100, no winding unit 2 has a full package
or a near full package.
[0152] In step 105 (the winder 1 has a full package unit
(s)), where a plurality of winding units 2 have a full pack-
age, the device controller 30 compares, for the plurality
of winding units 2 with a full package, the distances from
the current position of the doffing device 3 to each of the
winding unit 2 with a full package.
[0153] In step 106, the device controller 30 sets the
winding unit 2 on which a doffing operation is to be exe-
cuted to be the winding unit 2 with a full package which
is closest to the current position of the doffing device 3.
[0154] In step 107, the device controller 30 causes the
doffing device 3 to travel to the winding unit 2 set to be
the execution target for a doffing operation in step 106,
and the device controller 30 then stops the doffing device
30 at the operation position P corresponding to the target
winding unit 2.
[0155] In step 108, the device controller 30 causes the
doffing device 3 to execute a doffing operation on the
winding unit 2 set to be the execution target for a doffing
operation.
[0156] In step 109, the device controller 30 determines
whether or not any one of the winding unit 2 in the winder
1 has a full package or a near full package.
[0157] Where no winding unit 2 has a full package or
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a near full package, the process shifts to step 110, and
where any one of the winding unit 2 has a full package
or a near full package, the process shifts to step S103.
[0158] When the process shifts to step 110, the winder
1 has no winding unit 2 that needs to undergo a doffing
operation or will need to undergo a doffing operation in
the near future (a full package or a near full package of
the winding unit 2). The doffing device 3 is thus caused
to stand by.
[0159] In step 110, the device controller 30 causes the
doffing device 3 to move to a predetermined traveling
standby position. The predetermined traveling standby
position is set to be the operation position P of one of a
group of winding units 2 provided in the winder 1 which,
for example, is located in the center of the group (unit
having a unit number (30) or (31) in the winder 1 com-
prising the 60 units). Alternatively, the predetermined
traveling standby position is set to be the position of the
winding unit 2 closer, by a distance equal to two winding
units, to the center than the last winding unit on which a
doffing operation was executed. Thus, in order to be more
efficiently operated when a doffing operation subse-
quently needs to be executed, the doffing device 3 stands
by at a position closer to the center of the rails 12 than
the current position so as to move easily to a desired
position on the rails 12.
[0160] Once the doffing device 3 is moved so as to
stand by in step 110, the process shifts to step 100.
[0161] A description will return to the case where the
process shifts to step III (the winder 1 has a near full
package unit(s)).
[0162] In step 111, where a plurality of winding units 2
have a near full package, the device controller 30 search-
es for one of the plurality of winding units 2 with a near
full package which is expected to complete a full package
earliest at that moment. One of the winding units 2 with
a near full package which transmitted a near full package
signal earliest is expected to complete a full package
earliest at that moment. The winding state of each wind-
ing unit 2 is recognized by the winding state recognizing
means 30b. The device controller 30 can use this recog-
nized result to determine the winding unit 2 expected to
complete a full package earliest.
[0163] In step S112, the device controller 30 (target
setting means 30c) sets the winding unit 2 expected to
complete a full package earliest to be the one on which
a doffing operation is to be executed.
[0164] In step 113, the device controller 30 causes the
doffing device 3 to travel to the winding unit 2 set to be
the execution target for a doffing operation in step 106
and then to stop at that operation position P correspond-
ing to the target winding unit 2.
[0165] In step 114, the device controller 30 (operation
standby means 30d) causes the doffing device 3 to stand
by at the operation position P until the winding unit 2 set
to be the execution target for a doffing operation com-
pletes a full package.
[0166] In step 115, the device controller 30 causes the

doffing device 3 to execute a doffing operation on the
winding unit 2 set to be the execution target for a doffing
operation.
[0167] Once step 115 is finished, the process shifts to
step 109 to execute a process similar to that described
above.
[0168] 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 intented
by the appended claims to cover all modifications of the
present invention that fall within the true spirit and scope
of the invention.

Claims

1. A textile machine having a doffing device comprising
a plurality of winding units each of which winds a
yarn around a winding tube to form a package and
a doffing device that moves to any of the winding
units to execute a doffing operation on the winding
unit, the textile machine being characterized by
comprising:

a target setting means for setting the winding
unit on which the doffing operation is to be ex-
ecuted by giving top priority to those winding
units which have a winding length correspond-
ing to a full package and by setting priorities for
winding units with less full packages so that a
higher priority is given to a winding unit having
a winding length nearer to a full package; and
an operation standby means for causing the
doffing device to stand by without performing
the doffing operation after the doffing device
reaches the execution target winding unit and
until the package being formed in the winding
unit becomes full.

2. A textile machine having a doffing device according
to Claim 1, characterized by comprising:

a predetermined length signal transmitting
means for, when the winding length of the pack-
age reaches a predetermined value smaller than
the value for a full package, allowing the winding
unit forming that package to transmit a prede-
termined length reach signal, and in that:

the target setting means determines the
winding length of the package in each of the
winding unit to be longer or shorter, said
longer or shorter length of the package be-
ing recognized on the basis of a transmis-
sion time at which each of the winding unit
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transmits the predetermined length reach
signal.

3. A textile machine having a doffing device according
to Claim 1 or Claim 2, characterized in that:

when a plurality of the winding units have a wind-
ing length of a package corresponding to a full
package, the target setting means sets the ex-
ecution target in order of increasing distance
from the current position of the doffing device to
the winding unit.
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