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(57) A winding apparatus (10) includes the plurality
of rotatable winding tool holders (12) respectively sup-
ported on the base (11), the plurality of rotational drive
sources (19) respectively independently coupled to the
plurality of winding tool holders (12), and the control
means (50) for controlling the plurality of rotational drive
sources (19). The control means (50) including the plu-
rality of electrical control devices (52) respectively con-
nected to at least one rotational drive source (19) to drive
the rotational drive source (19) in accordance with the
control program, the storage device (51) storing the plu-
rality of control programs, and the selection circuit (80)
for providing the control programs stored in the storage
device (51) to the plurality of electrical control devices
(52). The selection circuit (80) is configured to be able to
provide different ones of the control programs to different
ones of the electrical control devices (52).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a winding ap-
paratus for winding a wire on an outer peripheral of a
rotating winding tool parallel to a rotation axis, a manu-
facturing facility and a winding method using the same,
and a finished product manufacturing method.

BACKGROUND ART

[0002] Conventionally, a wire winding method is known
according to which a coil bobbin serving as a winding
tool is mounted on a winding tool holder and rotated and
a wire fed from a nozzle is rolled up and wound on the
coil bobbin. Further, it is known as a method for rotating
a winding tool holder to couple a plurality of winding tool
holders to a rotary shaft of a single motor via a belt and
simultaneously rotate the plurality of winding tool holders
in the same direction by the single motor.
[0003] However, if the winding tool holders are coupled
to the rotary shaft of the motor via the belt, the belt may
be worn or stretched and become slackened due to use.
This may cause ridges of the belt to ride over and skip
ridges of pulley(s) provided on the rotary shaft of the mo-
tor or the winding tool holders and cause a deviation of
a rotational position. Further, energy loss at contact parts
is large due to there being many mechanical contact parts
and there is also a problem of heat generation due to
wear.
[0004] To solve this problem, JP2002-43157A disclos-
es a winding apparatus in which a plurality of winding
tool holders rotatable with winding tools mounted thereon
are pivotally supported on a single base so as to be par-
allel to each other and rotational drive sources are re-
spectively individually coupled to the plurality of winding
tool holders. In this winding apparatus, a controller caus-
es a plurality of the rotational drive sources separately
provided on the winding tool holders to rotate in synchro-
nization with each other.
[0005] According to this winding apparatus, a plurality
of wound products of the same type can be obtained at
one time by rotating the plurality of rotational drive sourc-
es in synchronization with each other. Since a belt cou-
pling mechanism is not used in this winding apparatus,
deviation of a rotational position due to the wear of a belt
is not caused, energy loss is little, and there is no concern
for heat generation due to wear.

SUMMARY OF INVENTION

[0006] Here, it has been also required to manufacture
wound products in small quantities and large varieties in
recent years. Even if the same winding tools and wires
are used, a plurality of types of wound products different
in the number of windings of the wire, the winding direc-
tion, the pull-out position of the wire, and the like may be

assembled into a finished product.
[0007] For example, in the case of obtaining a finished
product by assembling two types of wound products, it
is conceivable to prepare two winding apparatuses 1, 2
and obtain wound products 3a, 3b separately in the two
winding apparatuses 1, 2 as shown in FIG. 8. After two
different types of the wound products 3a, 3b are obtained,
the two types of the wound products 3a, 3b are conveyed
to an assembly machine 6 via an inspection machine 5
by a conveyor 4 and a finished product is obtained by
assembling the two types of the wound products 3a, 3b
in the assembly machine 6.
[0008] In the case of obtaining the finished product by
assembling a plurality of types of the wound products 3a,
3b in this way, wound products 3a, 3b having different
specifications are necessary. Thus, as many winding ap-
paratuses 1, 2 as the specifications have to be arranged
along the conveyor 4. Further, if as many winding appa-
ratuses 1, 2 as the specifications are arranged along the
conveyor 4, cost increases due to the necessity to pre-
pare the plurality of winding apparatuses 1, 2 and a rel-
atively large installation space is necessary since the plu-
rality of winding apparatuses 1, 2 are installed with the
space necessary for an operation provided therebe-
tween.
[0009] Further, if a defective product is found by in-
spection performed by the inspection machine 5, the
numbers of good wound products 3a, 3b to be supplied
to the assembly machine 6 will no longer match. In this
case, it is necessary to discard one lot of the wound prod-
ucts or supply a spare wound product 3a, 3b manually
manufactured by a worker in advance onto the conveyor
4, whereby it becomes difficult to improve productivity.
[0010] The present invention aims to provide a winding
apparatus capable of simultaneously manufacturing a
plurality of types of wound products and a winding meth-
od using the same.
[0011] Further, the present invention aims to provide
a manufacturing facility and a finished product manufac-
turing method capable of improving productivity by as-
sembling a plurality of types of wound products without
loss.
[0012] According to one aspect of the present inven-
tion, a winding apparatus for winding wires around rotat-
ing winding tools, includes a plurality of rotatable winding
tool holders respectively pivotally supported on a base,
the winding tools being mountable on the winding tool
holders, a plurality of rotational drive sources respectively
independently coupled to the plurality of winding tool
holders, and control means for controlling the plurality of
rotational drive sources, the control means includes a
plurality of electrical control devices connected to at least
one of the rotational drive sources, the electrical control
devices driving the rotational drive sources in accordance
with control programs, a storage device storing a plurality
of the control programs, and a selection circuit for pro-
viding the plurality of control programs stored in the stor-
age device to the plurality of electrical control devices,
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and the selection circuit is configured to be able to provide
different ones of the control programs to different ones
of the electrical control devices.
[0013] According to other aspect of the present inven-
tion, a winding method for respectively mounting and ro-
tating winding tools on a plurality of winding tool holders
pivotally supported on a base and respectively winding
wires around the rotating winding tools, the plurality of
winding tool holders are divided into a plurality of groups
and the plurality of winding tool holders are separately
and independently rotated for each group.
[0014] According to other aspect of the present inven-
tion, finished product manufacturing method for manu-
facturing a finished product using wound products, in-
cludes a winding step of obtaining a plurality of types of
wound products by winding, an inspection step of in-
specting each of the plurality of types of the wound prod-
ucts, and an assembly step of assembling the plurality
of types of the wound products to obtain a finished prod-
uct, the wound product not satisfying a predetermined
requirement is excluded in the inspection step and a
shortage signal is sent if the type of the wound product
necessary for assembling is in shortage in the assem-
bling step, and the number of the lacking type of the
wound products is increased in the winding step after the
shortage signal was sent.

BRIEF DESCRIPTION OF DRAWINGS

[0015]

FIG. 1 is an electrical block diagram of control means
of a winding apparatus in an embodiment of the
present invention,
FIG. 2 is a top view of the winding apparatus in the
embodiment of the present invention,
FIG. 3 is a sectional view along line A-A of FIG. 2,
FIG. 4 is a perspective view showing a state where
the winding of wires on a plurality of winding tools is
started by the winding apparatus in the embodiment
of the present invention,
FIG. 5 is a perspective view, corresponding to FIG.
4, showing a state where the wires are actually being
wound on the plurality of winding tools in the embod-
iment of the present invention,
FIG. 6 is a perspective view, corresponding to FIG.
5, showing a state where the wires are wound on the
plurality of winding tools in the embodiment of the
present invention and wound products are obtained,
FIG. 7 is a top view showing a manufacturing facility
provided with the winding apparatus in the embodi-
ment of the present invention, and
FIG. 8 is a top view showing a conventional manu-
facturing facility.

DESCRIPTION OF EMBODIMENT

[0016] Hereinafter, an embodiment of the present in-

vention is described in detail on the basis of the drawings.
[0017] FIGS. 1 to 3 show a winding apparatus 10 ac-
cording to the embodiment of the present invention. Here,
the winding apparatus 10 according to the embodiment
is described with three axes of X, Y and Z orthogonal to
each other set up, one horizontal direction (width direc-
tion) referred to as a Y axis, a front-rear direction orthog-
onal to the width direction in a horizontal plane referred
to as an X axis, and a vertical direction referred to as a
Z axis.
[0018] As shown in FIG. 2, the winding apparatus 10
includes a plurality of winding tool holders 12 pivotally
supported on a single base 11. Specifically, a supporting
tool 11a formed to have an L-shaped cross-section (FIG.
3) extends in a Y-axis direction and is fixed on the base
11. The plurality of winding tool holders 12 extending in
the vertical direction and four winding tool holders 12 in
the present embodiment are arranged in the Y-axis di-
rection and pivotally supported on the supporting tool
11a.
[0019] Since the plurality of winding tool holders 12
have the same structure, one of these is described as a
representative below. As shown in FIG. 3, the winding
tool holder 12 includes a spindle 13 supported in the sup-
porting tool 11a, a winding jig 14 mounted on the spindle
13 and a mounting shaft 17 mounted in the winding jig 14.
[0020] The spindle 13 extends in the vertical direction
and is supported on the supporting tool 11a by bearings
12a, 12a, rotatably with an axis along the vertical direction
serving as a center. A hole 13a is provided in an upper
end of the spindle 13. A small diameter part 14a of the
winding jig 14 is inserted into the hole 13a and screwed
with a set screw 16. A trapezoidal hole 14b is provided
in a central part of a large diameter part of the winding
jig 14 having a larger outer diameter than the small di-
ameter part 14a. A rear end 17a of the mounting shaft
17 is inserted into the trapezoidal hole 14b and screwed
with a set screw 16.
[0021] The mounting shaft 17 supports a winding tool
18. In the present embodiment, the winding tool 18 is a
so-called coil bobbin formed with flanges 18b, 18c on
both ends of a winding drum 18a. An upper end of the
mounting shaft 17 for supporting the coil bobbin 18 serv-
ing as the winding tool is formed to have a smaller width
(diameter) toward a tip. A slit 17b is formed in the upper
end of the mounting shaft 17 to be open in an outer pe-
ripheral surface through a center axis. The upper end of
the mounting shaft 17 is formed to have a so-called pen
nib shaped cross-section by providing the slit 17b in this
way. The upper end of the mounting shaft 17 is fit into
the winding drum 18a of the coil bobbin 18 while being
elastically deformed to be contracted in a direction to
make the width of the slit 17b smaller. In this way, fric-
tional resistance is applied between the upper end of the
mounting shaft 17 and the winding drum 18a by an ex-
panding elastic force of the upper end of the mounting
shaft 17, thereby preventing the detachment of the coil
bobbin 18 from the mounting shaft 17 during wire winding.
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[0022] Further, the winding apparatus 10 includes a
plurality of rotational drive sources 19 respectively indi-
vidually coupled to the plurality of winding tool holders
12. In the present embodiment, the rotational drive sourc-
es are spindle motors 19. Specifically, the plurality of
spindles 13 are provided at predetermined intervals in
the Y-axis direction parallel to each other. As many spin-
dle motors 19 as the spindles 13 are mounted on the
supporting tool 11a below the respective spindles 13
such that rotary shafts 19a are coaxial with the spindles
13.
[0023] An encoder 21 for digitally outputting a rotation-
al position of the rotary shaft 19a is mounted on each of
the plurality of spindle motors 19. The spindle 13 is cou-
pled to the rotary shaft 19a of the spindle motor 19 via a
joint 22.
[0024] As shown in FIGS. 2 and 3, the winding appa-
ratus 10 further includes a nozzle means 24 arranged
such that tip parts are facing the winding tools 18, con-
figured to supply wires 23 to the winding tools 18, and a
nozzle position adjustment means 25 for moving the tip
parts of the nozzle means 24. The nozzle means 24 in-
cludes a nozzle 24a constituted by a cylindrical tube
through which the wire 23 to be wound on the coil bobbin
18 serving as the winding tool is insertable, a mounting
tool 24b having the nozzle 24a provided on a tip, and a
pulley 24c provided on the mounting tool 24b and con-
figured to turn the wire 23 fed from an unillustrated spool
toward the nozzle 24a.
[0025] The nozzle position adjustment means 25
moves the nozzle means 24 in three axis directions. A
pair of rails 26 arranged side by side with the plurality of
spindles 13 in an X-axis direction and spaced apart at a
predetermined distance in the X-axis direction are pro-
vided to extend in the Y-axis direction on the upper sur-
face of the base 11 on which the plurality of spindles 13
are arranged in the Y-axis direction. As many movable
tables 27 as the spindles 13 are mounted on the pair of
rails 26 reciprocally movably in the Y-axis direction to
correspond to the respective spindles 13.
[0026] As shown in FIG. 2, as many Y-axis ball screws
28 as the movable tables 27 are provided in parallel to
the rails 26 on the upper surface of the base 11. Further,
a plurality of Y-axis servo motors 29 for separately rotat-
ing each Y-axis ball screw 28 are provided on the upper
surface of the base 11.
[0027] As shown in FIG. 3, each of the plurality of mov-
able tables 27 is formed with an internally threaded hole
27a to be threadably engaged with any one of the plurality
of Y-axis ball screws 28 and a hole 27b or cutout for
allowing the other Y-axis ball screw 28 to idly rotate. Thus,
if the Y-axis servo motor 29 is driven to rotate the Y-axis
ball screw 28, only the movable table 27 threadably en-
gaged with that Y-axis ball screw 28 moves in the Y-axis
direction along the rails 26.
[0028] A supporting column 31 stands on the upper
surface of each movable table 27. A vertically movable
sliding member 31a is attached to an X-axis actuator 32

by being fit on the supporting column 31. In this way, the
X-axis actuator 32 is provided on the supporting column
31 movably upward and downward.
[0029] Further, a Z-axis servo motor 33 is mounted on
the upper surface of the movable table 27 so that a rotary
shaft 33a thereof extends vertically. A Z-axis ball screw
34 parallel to the supporting column 31 is coaxially
mounted on the rotary shaft 33a of the Z-axis servo motor
33 via a joint 33b. The X-axis actuator 32 is provided with
an internally threaded member 35 to be threadably en-
gaged with the Z-axis ball screw 34. If the Z-axis servo
motor 33 is driven to rotate the Z-axis ball screw 34, the
X-axis actuator 32 including the internally threaded mem-
ber 35 threadably engaged with the Z-axis ball screw 34
moves upward and downward.
[0030] As shown in FIGS. 2 and 3, the X-axis actuator
32 is composed of an X-axis ball screw 32b to be rota-
tionally driven by an X-axis servo motor 32a provided on
an end part of a housing 32d long in the X-axis direction,
a follower 32c threadably engaged with the X-axis ball
screw 32b to move in parallel in a longitudinal direction
on the upper surface of the housing 32d, and the like. A
base end of the mounting tool 24b in the nozzle means
24 is mounted on the follower 32c.
[0031] As just described, the nozzle position adjust-
ment means 25 is configured to be able to move the noz-
zle means 24 in the three axis directions by driving each
servo motor 29, 32a, 33 of the X, Y, Z axes.
[0032] It should be noted that, although not shown, the
wire 23 inserted through the nozzle 24a and supplied is
stored by being wound on the spool. At least as many
spools storing the wires 23 as the winding tool holders
12 are prepared and arranged behind the base 11. Fur-
ther, tension applying parts for applying a tension to the
wire 23 unwound from each spool are respectively pro-
vided behind the base 11.
[0033] The winding apparatus 10 winds the wires 23
inserted through the nozzles 24a and fed around the
winding tools 18 rotated together with the winding tool
holders 12 by the rotational drive sources 19. The unil-
lustrated tension applying part is configured to apply a
suitable tension to the wire 23 while the wire 23 is being
wound on the winding tool 18.
[0034] As shown in FIGS. 2 and 3, a clamp 48 to be
driven by an air pressure and including wire clamping
parts 48a, 48b for clamping an end part of the wire 23
inserted through the nozzle 24a and an elevator 49 for
moving the clamp 48 upward and downward are provided
for each nozzle means 24 in the winding apparatus 10.
The shown elevator 49 is such a fluid pressure cylinder
that a rod 49a facing upward is caused to project from
and retract into a body part 49b mounted on the support-
ing tool 11a by a fluid pressure, and the clamp 48 is
mounted on the upper end of the rod 49a.
[0035] Further, the winding apparatus 10 includes a
control means 50 for controlling the plurality of rotational
drive sources 19 and the plurality of nozzle position ad-
justment means 25 together with the clamps 48 and the
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elevators 49.
[0036] The control means 50 is constituted by a micro-
computer with a CPU (Central Processing Unit), a ROM
(Read Only Memory), a RAM (Random Access Memory)
and an I/O interface (Input/Output Interface). The RAM
stores data in a process of the CPU, the ROM stores
control programs and the like of the CPU in advance, and
the I/O interface is used to input and output information
to and from connected equipment. The control means 50
may be constituted by a plurality of microcomputers. The
control means 50 is programmed so as to at least be able
to execute processes necessary for controls according
to the embodiment and modifications. It should be noted
that the control means 50 may be configured as one de-
vice or may be divided into a plurality of devices and
configured to process each control in the present em-
bodiment in a distributed manner with the plurality of de-
vices.
[0037] As shown in FIG. 1, the control means 50 in the
winding apparatus 10 includes a storage device 51 stor-
ing a plurality of control programs for controlling the ro-
tational drive sources 19 and the nozzle position adjust-
ment means 25 (FIG. 3) and electrical control devices 52
for actually controlling the rotational drive sources 19 and
the nozzle position adjustment means 25 with any one
of the plurality of control programs stored in the storage
device 51.
[0038] FIG. 1 shows an electrical block diagram of the
control means 50. The storage device 51 in the control
means 50 includes an interface to and from which the
control programs are input and output via a selection cir-
cuit 80 to be described later, and is configured to be able
to store a plurality of control programs and output the
control programs via the interface.
[0039] The electrical control device 52 is provided with
a memory 52a for temporarily storing the control program
supplied from the storage device 51. The electrical con-
trol device 52 is configured to drive and stop each servo
motor 29, 32a, 33 of the X, Y, Z axes in the rotational
drive source 19 and the nozzle position adjustment
means 25 (FIG. 3) in accordance with the control program
stored in the memory 52a. A plurality of the electrical
control devices 52, corresponding in number to the rota-
tional drive sources 19 and the nozzle position adjust-
ment means 25 are provided in the present embodiment.
[0040] Since the connecting structures of the plurality
of provided electrical control devices 52 in the rotational
drive sources 19 and the nozzle position adjustment
means 25 (FIG. 3) are identical, one of these is described
as a representative below. A spindle control circuit 53 for
individually controlling the spindle motor 19 to rotate the
spindle 13 provided with the winding tool 18 and a nozzle
position control circuit 54 for controlling the position of
the nozzle 24a for supplying the wire 23 are connected
to the electrical control device 52.
[0041] The spindle control circuit 53 is directly connect-
ed to the spindle 13 and controls the spindle motor 19
provided with the encoder 21. The spindle motor 19 is

connected to an output end of the electrical control device
52 via a counter 63, a D/A conversion circuit 64 and an
amplifier 65 and starts being rotated by control pulses of
the electrical control device 52. Further, the spindle motor
19 is configured to stop when the number of feedback
pulses generated by the encoder 21 and the number of
the input control pulses match. The encoder 21 is con-
figured to send a home position pulse when the rotary
shaft of the spindle motor 19 arrives at a predetermined
position during one rotation.
[0042] As just described, the electrical control device
52 outputs the control pulses and rotates the spindle mo-
tor 19 until the home position pulse arrives in accordance
with the control program stored in the memory 52a. Fur-
ther, the electrical control device 52 is configured to set
the spindle 13 at an initial position by automatically stop-
ping the spindle motor 19 upon the arrival of a feedback
pulse when the sending of the control pulses is stopped.
[0043] The nozzle position control circuit 54 is a circuit
for controlling the nozzle position adjustment means 25
(FIG. 3). The position of the nozzle 24a is controlled in
the vertical direction, lateral direction and front-rear di-
rection by the separate servo motors 29, 32a, 33. The
position of the nozzle 24a needs to be moved also in
maintenance other than a normal winding operation. The
nozzle position control circuit 54 includes a vertical-di-
rection control circuit 55, a lateral-direction control circuit
56 and a front-rear-direction control circuit 57 having a
circuit configuration similar to that of the aforementioned
spindle control circuit 53.
[0044] Specifically, the vertical-direction control circuit
55 for controlling a vertical-direction position of the nozzle
24a controls the Z-axis servo motor 33
[0045] (FIG. 3) mounted on the upper surface of the
movable table 27 such that the rotary shaft 33a extends
vertically. The Z-axis servo motor 33 is connected to the
output end of the electrical control device 52 via a counter
66, a D/A conversion circuit 67 and an amplifier 68, and
starts being rotated by control pulses of the electrical
control device 52. The Z-axis servo motor 33 is config-
ured to stop when the number of feedback pulses gen-
erated by an encoder 69 directly connected to the Z-axis
servo motor 33 and the number of the input control pulses
match. Further, the encoder 69 is configured to send a
home position pulse when the rotary shaft 33a of the Z-
axis motor 33 arrives at a predetermined position during
one rotation.
[0046] As just described, the electrical control device
52 outputs the control pulses and rotates the Z-axis servo
motor 33 until the home position pulse arrives. Further,
the electrical control device 52 can set the X-axis servo
motor 32 at an initial position by automatically stopping
the Z-axis servo motor 33 upon the arrival of a feedback
pulse when the sending of the control pulses is stopped.
[0047] Similarly, the lateral-direction control circuit 56
controls the Y-axis servo motor 29 for moving the mov-
able table 27 in the Y-axis direction. The Y-axis servo
motor 29 is connected to the output end of the electrical
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control device 52 via a counter 70, a D/A conversion cir-
cuit 71 and an amplifier 72, and starts being rotated by
control pulses of the electrical control device 52. The Y-
axis servo motor 29 is configured to stop when the
number of feedback pulses generated by an encoder 73
provided on the Y-axis servo motor 29 and the number
of the input control pulses match.
[0048] Similarly, the front-rear-direction control circuit
57 controls the X-axis servo motor 32a in the X-axis ac-
tuator 32 having the nozzle means 24 mounted on the
follower 32c. The X-axis servo motor 32a is connected
to the output end of the electrical control device 52 via a
counter 74, a D/A conversion circuit 75 and an amplifier
76, and starts being rotated by control pulses of the elec-
trical control device 52. The X-axis servo motor 32a is
configured to stop when the number of feedback pulses
generated by an encoder 77 coupled to the X-axis servo
motor 32a and the number of the input control pulses
match.
[0049] Each of these encoders 69, 73 and 77 is con-
figured to send the home position pulse when the rotary
shaft of each servo motor 29, 32a, 33 of the X, Y, Z axes
arrives at the predetermined position during one rotation.
Thus, the electrical control device 52 outputs the control
pulses and rotates each servo motor 29, 32a, 33 of the
X, Y, Z axes until the home position pulse arrives. Further,
the electrical control device 52 can set the nozzle means
24 at an initial position by automatically stopping each
servo motor 29, 32a, 33 of the X, Y, Z axes upon the
arrival of the feedback pulses matching in number with
the control pulses when the sending of the control pulses
is stopped.
[0050] Further, output signal lines to electromagnetic
valves 61, 62 for switching air, which is fluid, supplied
from an air compressor 59 to the clamp 48 and the ele-
vator 49 through a pipe 60 are connected to the output
end of the electrical control device 52 to drive the clamp
48 and the elevator 49 by a fluid pressure.
[0051] The control means 50 is provided with the se-
lection circuit 80 for providing any one of the plurality of
control programs stored in the storage device 51 to any
one of the plurality of electrical control devices 52, storing
the control program in the memory 52a of the electrical
control device 52 and driving the electrical control device
52 in accordance with the control program stored in the
memory 52a.
[0052] An input means 81 such as a keyboard is con-
nected to the selection circuit 80, which is configured
such that an output end of another equipment is connect-
able to an input end of the input means 81. The selection
circuit 80 is configured to determine which one of the
plurality of control programs stored in the storage device
51 is to be provided to which one of the plurality of elec-
trical control devices 52 and drive the electrical control
device 52 in accordance with the control program, using
the input means 81 and output information from the other
equipment. That is, the selection circuit 80 determines
which one of the control programs stored in the storage

device 51 is to be provided for each of the plurality of
electrical control devices 52 and provides the determined
control program.
[0053] Thus, for example, if an even number of the
winding tool holders 12 are provided, the selection circuit
80 can provide one control program to each rotational
drive source 19 in one group formed by equally dividing
the even number of the winding tool holders 12 into two,
and provide another control program to each rotational
drive source 19 in the other divided group. That is, ac-
cording to the selection circuit 80, different control pro-
grams can be provided to different ones of the plurality
of electrical control devices 52. According to this, the
winding apparatus 10 can simultaneously manufacture
two types of wound products despite being a single ap-
paratus.
[0054] Next, a winding method using the above wind-
ing apparatus 10 is described.
[0055] In the winding apparatus 10, the plurality of
winding tool holders 12 are pivotally supported on the
single base 11. Thus, in the winding method by the wind-
ing apparatus 10, the winding tool 18 is mounted and
rotated on each of the plurality of winding tool holders 12
and the wire 23 is wound on the rotating winding tool 18.
[0056] In a procedure for that, the wires 23 are un-
wound from the unillustrated spools arranged behind the
base 11 and inserted through the nozzles 24a after pass-
ing through the unillustrated tension applying parts as a
preparation stage. Further, as shown in FIG. 4, the end
parts of the wires 23 are clamped by the wire clamping
parts 48a, 48b in the clamps 48. Then, the coil bobbin
18 serving as the winding tool for winding the wire 23 is
mounted on the mounting shaft 17 of each spindle 13.
[0057] In such a preparatory state, if information to start
winding is input after winding conditions are input from
the input means 81, the selection circuit 80 selectively
supplies the plurality of control programs stored in the
storage device 51 to each electrical control device 52 in
accordance with the winding conditions input from the
input means 81. Each electrical control device 52 tem-
porarily stores the control program supplied via the se-
lection circuit 80 in the memory 52a, moves the nozzle
24a in accordance with the control program, and starts
winding by rotating the winding tool holder 12 having the
coil bobbin 18 mounted thereon.
[0058] In the present embodiment, the coil bobbin 18
serving as the winding tool includes entwining pins 18d.
A winding procedure in this case is described below. As
shown in FIG. 4, first, the wire 23 extending from the
nozzle 24a to the clamp 48 is wound on the entwining
pin 18d by turning the nozzle 24a around the entwining
pin 18d to set a winding start wire 23a. Thereafter, the
elevator 49 (FIG. 3) separates the clamp 48 from the
entwining pin 18d, the wire 23 is torn off near the entwin-
ing pin 18d, and the winding start wire 23a is caused to
remain on the entwining pin 18d.
[0059] In that state, the electrical control device 52 ro-
tates each winding tool holder 12 together with the coil
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bobbin 18 in accordance with the control program selec-
tively supplied from the storage device 51 shown in FIG.
1 by the selection circuit 80 and temporarily stored in the
memory 52a. In this way, the wire 23 fed from the nozzle
24a is wound on the winding drum 18a of the coil bobbin
18 as shown in FIG. 5.
[0060] Specifically, the spindle control circuit 53 starts
an operation in accordance with the control program se-
lectively supplied from the selection circuit 80 and tem-
porarily stored in the memory 52a, and drives the spindle
motor 19 to rotate the coil bobbin 18, whereby winding
is performed. Here, if each spindle motor 19 is operated,
the coil bobbin 18 rotates a number of times determined
by the control program, and the wire 23 fed from the noz-
zle 24a is wound on the coil bobbin 18 the determined
number of times.
[0061] Along with the winding of the wire 23, the elec-
trical control device 52 moves the nozzle means 24 for
feeding the wire 23 in accordance with the control pro-
gram temporarily stored in the memory 52a. In this way,
the winding position of the wire 23 is adjusted. Specifi-
cally, a distance between the outer periphery of the wire
23 wound on the coil bobbin 18 and the tip of the nozzle
24a is controlled in a predetermined distance by a verti-
cal-direction control circuit 55. The position of the nozzle
24a is controlled to correspond to winding layers of the
wire 23 by the lateral-direction control circuit 56. Further,
the position of the nozzle 24a is controlled to correspond
to the number of windings of the wire 23 by the front-rear-
direction control circuit 57.
[0062] If the wire 23 is wound on the coil bobbin 18 a
desired number of times, the nozzle 24a is moved by the
nozzle position adjustment means 25 and rotated around
another entwining pin 18d of each coil bobbin 18 as
shown in FIG. 6 in accordance with the control program
provided via the selection circuit 80. In this way, the wire
23 extending from the nozzle 24a is entwined around the
entwining pin 18d to set a winding end wire 23b.
[0063] Further, the wire 23 extending from the entwin-
ing pin 18d to the nozzle 24a is clamped by the wire
clamping part 48a, 48b of the clamp 48 in accordance
with the control program. Thereafter, the elevator 49
(FIG. 3) separates the clamp 48 from the entwining pin
18d, the wire 23 is torn off near the entwining pin 18d,
and the winding end wire 23b is caused to remain on the
entwining pin 18d. In this way, a series of winding oper-
ations are finished.
[0064] Here, in the winding method using the winding
apparatus 10, winding is performed by controlling the plu-
rality of winding tool holders 12 and the plurality of nozzle
position adjustment means 25 with each electrical control
device 52. Thus, if the same control program is supplied
from the selection circuit 80, the same winding can be
performed and the same wound products can be ob-
tained. If different control programs are supplied from the
selection circuit 80, different windings are performed.
[0065] Thus, in the winding method according to the
present embodiment, the plurality of winding tool holders

12 are divided into a plurality of groups, the control pro-
gram to be provided to the electrical control devices 52
for controlling the winding tool holders 12 belonging to
each group is made different for each group. In this way,
the plurality of winding tool holders 12 are separately and
independently rotated for each group. Further, the tip
parts of the nozzle means 24 are also separately and
independently moved for each group as the winding tool
holders 12 in each group are rotated. That is, the plurality
of winding tool holders 12 and the nozzle means 24 cor-
responding thereto (supplying the wires 23) are inde-
pendently operated under different conditions for each
group. In this way, a plurality of types of wound products
can be simultaneously obtained.
[0066] Since four winding tool holders 12 are provided
in the present embodiment, an even number of these
winding tool holders 12 are equally divided into two. One
control program is supplied to each of the electrical con-
trol devices 52 for controlling the winding tool holders 12
and the nozzle position adjustment means 25 of one
group. Another control program is supplied to each of the
electrical control devices 52 for controlling the winding
tool holders 12 and the nozzle position adjustment means
25 of the other group. By separately and independently
rotating the winding tool holders 12 in one and the other
groups in this way, two types of wound products can be
simultaneously manufactured in the same number.
[0067] FIGS. 4 to 6 show a case in which the coil bob-
bins 18 serving as the winding tools include the entwining
pins 18d and two types of wound products B, C (FIG. 6)
having the wires 23 wound on these entwining pins 18d
are simultaneously manufactured in the same number.
[0068] Specifically, in the embodiment shown in FIGS.
4 to 6, the wound products B having the winding start
wire 23a and the winding end wire 23b entwined around
two entwining pins 18d provided on the flange 18b on
one side are manufactured on the coil bobbins 18 mount-
ed on two out of four winding tool holders 12. Further,
the wound products C having the winding start wire 23a
entwined around the entwining pin 18d provided on the
flange 18c on one side and the winding end wire 23b
entwined around the entwining pin 18d provided on the
other flange 18b are manufactured on the coil bobbins
18 mounted on the other two winding tool holders 12 at
the same time as the wound products B
[0069] As just described, in the winding method using
the winding apparatus 10, the number of rotations of the
coil bobbins 18 serving as the winding tools and move-
ments of the nozzles 24a are determined by the control
programs provided via the selection circuit 80. Specifi-
cally, in the winding apparatus according to the present
embodiment, the plurality of winding tool holders 12 are
divided into the plurality of groups, and the plurality of
winding tool holders 12 are separately and independently
rotated for each group. Thus, the plurality of types of the
wound products B, C can be simultaneously manufac-
tured despite using the single winding apparatus 10.
[0070] Particularly, the tip part of the nozzle means 24
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arranged to face the tip part of the winding tool 18 and
configured to supply the wire 23 to be wound around the
winding tool 18 is also separately and independently
moved for each group as the winding tool holder 12 in
each group rotates. In this way, not only the number of
windings of the wire 23, but also the pull-out position of
the wire 23 and the like can also be made different for
each type of the wound products B, C.
[0071] Next, a winding facility 100 provided with the
winding apparatus 10 is described.
[0072] As described above, the winding apparatus 10
can simultaneously manufacture the plurality of types of
the wound products B, C and the winding facility 100
provided with the winding apparatus 10 includes, as
shown in FIG. 7, a conveyor 110 for conveying the plu-
rality of types of the wound products B, C wound in the
winding apparatus 10 to a downstream side, an inspec-
tion machine 120 provided downstream of the winding
apparatus 10 to inspect the plurality of types of the wound
products B, C, and an assembly machine 130 provided
downstream of the inspection machine 120 to assemble
the plurality of types of the wound products B, C.
[0073] The inspection machine 120 inspects whether
or not the wound products B, C are wound in accordance
with a desired specification and satisfy a predetermined
requirement before the wound products B, C conveyed
from the winding apparatus 10 by the conveyor 110 are
assembled by the assembly machine 130. In this way,
the occurrence of defective products is prevented. Spe-
cifically, the inspection machine 120 is provided with an
exclusion means 121 for prohibiting the conveyance of
the wound product B, C not satisfying the requirement to
a further downstream side by the conveyor 110 by ex-
cluding the wound product B, C determined not to satisfy
the predetermined requirement as a result of inspection.
The exclusion means 121 in the diagram is a robot in-
cluding a grip part 121a for gripping a defective product.
[0074] The assembly machine 130 assembles the plu-
rality of types of the wound products B, C to obtain a
finished product. The assembly machine 130 is provided
with a detector 131 for detecting a state of conveyance
of the wound products B, C conveyed by the conveyor
110 since the wound products B, C may be excluded in
the inspection machine 120 in a preceding process.
Thus, the assembly machine 130 is configured to assem-
ble the plurality of types of the wound products B, C,
whose state of conveyance was confirmed by the detec-
tor 131.
[0075] In the assembly machine 130, if the wound
product B, C was excluded in the inspection machine 120
in the preceding process and the state of conveyance of
the planned wound product B, C could not be confirmed
by the detector 131, assembling is postponed until that
wound product B, C is conveyed next. Thus, the assem-
bly machine 130 is provided with a keeping mechanism
132 for keeping an excess wound product B, C if the
planned wound product B, C was not conveyed and an-
other type of the wound product B, C was conveyed.

[0076] Further, the assembly machine 130 is config-
ured to bring the excess wound product B, C and assem-
ble the excess wound product B, C together with the new-
ly conveyed wound product B, C when the lacking wound
product B, C is newly conveyed in a state where the ex-
cess wound product B, C is kept.
[0077] Thus, the assembly machine 130 is provided
with a signal generator 131a for sending a shortage signal
when the state of conveyance of the planned wound prod-
uct B, C cannot be confirmed by the detector 131 and
the type of the wound product B, C necessary for assem-
bling is in shortage. A signal of the signal generator 131a
is connected to the control means 50 (FIG. 1) of the wind-
ing apparatus 10.
[0078] The winding apparatus 10 is configured to in-
crease the electrical control devices 52, to which the con-
trol program for obtaining the lacking type of the wound
products B, C upon receiving a shortage signal of the
wound product B, C by means of a signal output of the
signal generator 131a in the assembly machine 130 is
supplied. That is, the winding apparatus 10 is configured
to increase the number of the rotational drive sources 19
controlled to wind the lacking wound products B, C.
[0079] Specifically, it is, for example, assumed that one
control program is supplied to each electrical control de-
vice 52 for controlling two out of four winding tool holders
12 and the nozzle position adjustment means 25 facing
these winding tool holders 12, and another control pro-
gram is supplied to each electrical control device 52 for
controlling the other two winding tool holders 12 and the
nozzle position adjustment means 25 facing these wind-
ing tool holders 12. That is, the winding apparatus 10 is
assumed to manufacture the two types of the wound
products B, C two by two.
[0080] Further, in this case, it is assumed that the con-
trol means 50 receives a signal representing that one
wound product B is in shortage. In such a case, the se-
lection circuit 80 in the winding apparatus 10 supplies
one control program supplied to each electrical control
device 52 for controlling the two winding tool holders 12
manufacturing the wound products B to one or both of
the two electrical control devices 52 for controlling the
other two winding tool holders 12. That is, the selection
circuit 80 supplies the control program for manufacturing
the lacking wound products B to one or both of the two
electrical control devices 52, to which the control program
for manufacturing the wound products C was supplied in
the previous winding.
[0081] In this way, three out of the four winding tool
holders 12 or all the winding tool holders 12 and the noz-
zle position adjustment means 25 facing these winding
tool holders 12 are respectively controlled by each elec-
trical control device 52 to which the one control program
(control program for obtaining the wound products B) was
supplied. Thus, three or four lacking wound products B
can be manufactured at one time. If one winding tool
holder 12 remains (if three wound products B are man-
ufactured at one time), the remaining one winding tool
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holder 12 and the nozzle position adjustment means 25
facing this winding tool holder 12 are controlled by the
electrical control device 52 to which the other control pro-
gram (control program for obtaining the wound products
C) was supplied, and the other type of the wound prod-
ucts C are manufactured in a reduced quantity.
[0082] A method for manufacturing a finished product
in such a manufacturing facility 100 includes a winding
step of obtaining the plurality of types of the wound prod-
ucts B, C by winding using the winding apparatus 10, an
inspection step of inspecting each of the plurality of types
of the wound products B, C and an assembly step of
assembling the plurality of types of the wound products
B, C to obtain a finished product as shown in FIG. 7.
[0083] In the inspection step, the wound product B, C
not satisfying the predetermined requirement is exclud-
ed. In the assembly step, a shortage signal is sent when
the type of the wound product B, C necessary for assem-
bling is in shortage. In the winding step after the shortage
signal was sent, the wound products B, C of the lacking
type are increased.
[0084] In the event of a situation in which the wound
product B, C detected as a defective product is excluded
in the inspection step and the type of the wound product
B, C necessary for assembling is in shortage, the assem-
bling is postponed and the other type of an excess wound
product B, C is kept until the lacking wound product is
conveyed next.
[0085] In the winding apparatus 10, the manufacturing
of the lacking wound products B, C is increased in re-
sponse to the shortage signal sent when the type of the
wound product B, C necessary for assembling is in short-
age. When the increased wound products B, C are con-
veyed to the assembly machine 130 by the conveyor 110,
the excess wound product B, C is brought and assembled
together with the newly conveyed lacking wound product
B, C.
[0086] Accordingly, in the manufacturing facility 100
provided with the winding apparatus 10, even if the
wound product B, C manufactured in the winding appa-
ratus 10 is excluded in the inspection machine 120, the
numbers of the wound products B, C manufactured in
the winding apparatus 10 thereafter are adjusted. Thus,
the generation of a plurality of excess wound products
B, C can be avoided and the plurality of types of the
wound products B, C are assembled without loss, where-
by productivity can be improved.
[0087] Further, the winding apparatus 10 can simulta-
neously wind the plurality of types of the wound products
B, C. In the manufacturing facility 100, the single winding
apparatus 10 is provided along the conveyor 110 and the
winding step of obtaining the plurality of types of the
wound products B, C is performed by the single winding
apparatus 10, whereby the wound products B, C simul-
taneously wound by the single winding apparatus 10 and
having different specifications are assembled. In this
way, a cost increase can be avoided and the installation
space of the manufacturing facility 100 can be made

smaller as compared to the conventional case requiring
a plurality of winding apparatuses shown in FIG. 8.
[0088] It should be noted that, in the aforementioned
embodiment, the nozzle position adjustment means 25
moves the nozzle means 24 with each servo motor 29,
32a, 33 of the X, Y, Z axes. However, this is an example
and the nozzle position adjustment means 25 is not lim-
ited to this as long as the tip part of the nozzle means 24
can be moved. For example, the nozzle position adjust-
ment means may move the tip part of the nozzle means
24 by means of a fluid pressure.
[0089] Further, in the above embodiment, the winding
tool 18 is the so-called coil bobbin having the flanges
18b, 18c formed on both ends of the winding drum 18a.
However, this is an example and the winding tool 18 is
not limited to this as long as the wire 23 can be wound
therearound. For example, the winding tool 18 may be
formed without flanges on both ends of a winding drum.
[0090] Further, in the aforementioned embodiment,
the signal generator 131a sends a shortage signal when
the wound products B, C conveyed by the conveyor 110
are inspected and the type of the wound product B, C
necessary for assembling is in shortage in the assembly
step. However, the signal generator 131a may send a
shortage signal representing the shortage of the type of
the wound product necessary for assembling in the as-
sembly machine 130 when the wound product not satis-
fying the predetermined requirement is excluded by the
exclusion means 121 as long as the inspection machine
120 includes the exclusion means 121.
[0091] Further, in the aforementioned embodiment,
the method according to which the winding apparatus 10
includes four winding tool holders 12 and winding is per-
formed with the four winding tool holders divided into two
groups has been described. However, this is an example
and the number of the winding tool holders 12 provided
on the base 11 may be two or three to be less than four
or may be five or more (e.g. six, eight or ten) to be more
than four. That is, the number of the winding tool holders
12 may be an odd number or an even number as long
as this number is two or more. Further, the number of
the groups into which the plurality of winding tool holders
12 are divided is also not limited to two, and the winding
tool holders 12 may be divided into three or more groups.
[0092] Furthermore, in the aforementioned embodi-
ment, the control means 50 includes as many electrical
control devices 52 as the winding tool holders 12 and the
electrical control devices 52 separately and independ-
ently rotate the winding tool holders 12. That is, in the
above embodiment, one electrical control device 52 is
configured to rotate one winding tool holder 12 by driving
one rotational drive source 19. In contrast, the number
of the winding tool holders 12 controlled by the single
electrical control device 52 may be two constituting the
group, or may be three, four or more as long as a plurality
of electrical control devices 52 are provided and a plu-
rality of winding tool holders 12 can be divided into a
plurality of groups, in other words, the plurality of winding
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tool holders 12 are configured to be rotated by the plu-
rality of electrical control devices 52. That is, each elec-
trical control device 52 only has to be configured to drive
at least one rotational drive source 19. In this case, a
plurality of the winding tool holders 12 constituting the
group and the nozzle position adjustment means 25 are
rotated in synchronization and controlled to move by the
single electrical control device 52, and the same type of
the wound products B, C are manufactured in that group.
[0093] The configuration, functions and effects of the
embodiment of the present invention are summarized.
[0094] The winding apparatus 10 for winding the wires
23 around the rotating winding tools 18 includes the plu-
rality of rotatable winding tool holders 12 respectively
supported on the base 11, the winding tools 18 being
mountable on the winding tool holders 12, the plurality
of rotational drive sources 19 respectively independently
coupled to the plurality of winding tool holders 12 and the
control means 50 for controlling the plurality of rotational
drive sources 19, the control means 50 including the plu-
rality of electrical control devices 52 connected to at least
one rotational drive source 19 to drive the rotational drive
source 19 in accordance with the control program, the
storage device 51 storing the plurality of control pro-
grams, and the selection circuit 80 for providing the con-
trol programs stored in the storage device 51 to the plu-
rality of electrical control devices 52; and the selection
circuit 80 is configured to be able to provide different ones
of the control programs to different ones of the electrical
control devices 52.
[0095] The winding apparatus further includes the plu-
rality of nozzle means 24 arranged such that the tip parts
are facing the winding tools 18, the nozzle means 24
supplying the wires 23 to the winding tools 18, and the
nozzle position adjustment means 25 for moving the tip
parts of the plurality of nozzle means 24; and the plurality
of electrical control devices 52 drive the nozzle position
adjustment means 25 in accordance with the control pro-
grams provided by the selection circuit 80.
[0096] Further, in the winding method of the present
embodiment for respectively mounting and rotating the
winding tools 18 on the plurality of winding tool holders
12 pivotally supported on the single base 11 and respec-
tively winding the wires 23 around the rotating winding
tools 18, the plurality of winding tool holders 12 are di-
vided into the plurality of groups and the plurality of wind-
ing tool holders 12 are separately and independently ro-
tated for each group.
[0097] Further, in the winding method according to the
present embodiment, the wires 23 to be wound around
the rotating winding tools 18 are supplied by the plurality
of nozzle means 24 arranged such that the tip parts are
facing the winding tools 18, and the tip parts of the plu-
rality of nozzle means 24 separately and independently
move for each group as the winding tool holders 12 in
each group are rotated.
[0098] Further, the manufacturing facility 100 for man-
ufacturing a finished product using wound products in-

cludes the above winding apparatus 10, the conveyor
110 for conveying the plurality of types of the wound prod-
ucts B, C wound in the winding apparatus 10 to the down-
stream side, the inspection machine 120 provided down-
stream of the winding apparatus 10 to inspect the plurality
of types of the wound products B, C, the assembly ma-
chine 130 provided downstream of the inspection ma-
chine 120 to assemble the plurality of types of the wound
products B, C, the exclusion means 121 provided in the
inspection machine 120 to prohibit the conveyance of the
wound product B, C not satisfying the predetermined re-
quirement to a further downstream side by excluding the
wound product B, C not satisfying the predetermined re-
quirement, and the signal generator 131a for sending a
shortage signal when the type of the wound product B,
C necessary for assembling in the assembly machine
130 is in shortage; and the control means 50 of the wind-
ing apparatus 10 is configured to increase the number
of the rotational drive sources 19 controlled by the control
program for obtaining the lacking type of the wound prod-
ucts B, C when receiving the shortage signal.
[0099] Further, the finished product manufacturing
method according to the present embodiment for manu-
facturing a finished product using wound products in-
cludes the winding step of obtaining the plurality of types
of the wound products B, C by winding, the inspection
step of inspecting each of the plurality of types of the
wound products B, C and the assembly step of assem-
bling the plurality of types of the wound products B, C to
obtain a finished product; and the wound product B, C
not satisfying the predetermined requirement is excluded
in the inspection step, a shortage signal is sent when the
type of the wound product B, C necessary for assembling
is in shortage in the assembling step, and the number of
the wound products B, C of the lacking type is increased
in the winding step after the shortage signal was sent.
[0100] Further, in the finished product manufacturing
method according to the present embodiment, winding
is performed to obtain the same number of the plurality
of types of the wound products B, C in one winding step,
and winding is performed by increasing the number of
the lacking type of the wound products B, C and reducing
the number of the other type of the wound products B, C
in the winding step after the shortage signal was sent.
[0101] In the winding apparatus 10 and the winding
method using the winding apparatus 10, the number of
rotations of the winding tools 18 and movements of the
nozzle means 24 are determined by the control programs
provided via the selection circuit 80. The plurality of wind-
ing tool holders 12 are divided into the plurality of groups
and different control programs are provided to the elec-
trical control devices 52 for controlling the rotational drive
sources 19 in different groups, whereby the plurality of
winding tool holders 12 can be separately and independ-
ently rotated for each group. Thus, the plurality of types
of the wound products B, C can be simultaneously man-
ufactured by the single winding apparatus 10.
[0102] Further, in the winding apparatus 10 and the
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winding method according to the present embodiment,
the tip parts of the nozzle means 24 for supplying the
wires 23 to be wound around the rotating winding tools
18 are also separately and independently moved for each
group by the electrical control devices 52, to which the
different control programs were provided, as the winding
tool holders 12 in each group are rotated. In this way, not
only the number of windings of the wires 23, but also the
pull-out positions of the wires 23 and the like can be made
different for each type of the wound products B, C.
[0103] Further, in the manufacturing facility 100 pro-
vided with the winding apparatus 10 and the finished
product manufacturing method, even if the wound prod-
uct B, C manufactured in the winding apparatus 10 is
excluded in the inspection machine 120, the generation
of a plurality of excess wound products B, C can be avoid-
ed by adjusting the numbers of the wound products B, C
manufactured thereafter in the winding apparatus 10.
Thus, the plurality of types of the wound products B, C
can be assembled without loss and productivity can be
improved.
[0104] Further, the winding apparatus 10 can simulta-
neously wind the plurality of types of the wound products
B, C. In the manufacturing facility 100, the single winding
apparatus 10 is provided along the conveyor 110 and the
winding step of obtaining the plurality of types of the
wound products B, C is performed by the single winding
apparatus 10, whereby the wound products B, C simul-
taneously wound by the single winding apparatus 10 and
having different specifications are assembled. Thus, ac-
cording to the manufacturing facility 100 of the present
embodiment, a cost increase can be avoided and the
installation space of the manufacturing facility 100 can
be made smaller as compared to the conventional case
requiring a plurality of winding apparatuses.
[0105] Embodiments of this invention were described
above, but the above embodiments are merely examples
of applications of this invention, and the technical scope
of this invention is not limited to the specific constitutions
of the above embodiments.

Claims

1. A winding apparatus for winding wires (23) around
rotating winding tools (18), comprising:

a plurality of rotatable winding tool holders (12)
respectively pivotally supported on a base (11),
the winding tools (18) being mountable on the
winding tool holders (12);
a plurality of rotational drive sources (19) re-
spectively independently coupled to the plurality
of winding tool holders (12); and
control means (50) configured to control the plu-
rality of rotational drive sources (19),
wherein:

the control means (50) includes:

a plurality of electrical control devices
(52) connected to at least one of the
rotational drive sources (19), the elec-
trical control devices (52) driving the ro-
tational drive sources (19) in accord-
ance with control programs;
a storage device (51) storing a plurality
of the control programs; and
a selection circuit (80) configured to
provide the plurality of control programs
stored in the storage device (51) to the
plurality of electrical control devices
(52), and

the selection circuit (80) is configured to be
able to provide different ones of the control
programs to different ones of the electrical
control devices (52).

2. The winding apparatus according to claim 1, further
comprising:

a plurality of nozzle means (24) arranged such
that tip parts are facing the winding tools (18),
the nozzle means (24) supplying the wires (23)
to the winding tools (18); and
nozzle position adjustment means (25) for mov-
ing the tip parts of the plurality of nozzle means
(24),
wherein the plurality of electrical control devices
(52) drive the nozzle position adjustment means
(25) in accordance with the control programs
provided by the selection circuit (80).

3. A winding method for respectively mounting and ro-
tating winding tools (18) on a plurality of winding tool
holders (12) pivotally supported on a base (11) and
respectively winding wires (23) around the rotating
winding tools (18), wherein:
the plurality of winding tool holders (12) are divided
into a plurality of groups and the plurality of winding
tool holders (12) are separately and independently
rotated for each group.

4. The winding method according to claim 3, wherein:

the wires (23) to be wound around the rotating
winding tools (18) are supplied by a plurality of
nozzle means (24) respectively arranged such
that tip parts are facing the winding tools (18),
and
the tip parts of the plurality of nozzle means (24)
separately and independently move for each
group as the winding tool holders (12) in each
group are rotated.
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5. A manufacturing facility for manufacturing a finished
product using wound products, comprising:

the winding apparatus (10) according to claim 1
or 2;
a conveyor (110) for conveying a plurality of
types of wound products (B, C) wound in the
winding apparatus (10) to a downstream side;
an inspection machine (120) provided down-
stream of the winding apparatus (10) to inspect
the plurality of types of the wound products (B,
C);
an assembly machine (130) provided down-
stream of the inspection machine (120) to as-
semble the plurality of types of the wound prod-
ucts (B, C),
exclusion means (121) provided in the inspec-
tion machine (120), the exclusion means (121)
prohibiting the wound product (B, C) not satis-
fying a predetermined requirement from being
conveyed to a further downstream side by the
conveyor (110) by excluding the wound product
(B, C) not satisfying the predetermined require-
ment; and
a signal generator (131a) for sending a shortage
signal when the type of the wound product (B,
C) necessary for assembling in the assembly
machine (130) is in shortage,
the control means (50) of the winding apparatus
(10) being configured to increase the number of
the rotational drive sources (19) controlled by
the control program for obtaining the lacking
type of the wound products (B, C) when the
shortage signal is received.

6. A finished product manufacturing method for manu-
facturing a finished product using wound products,
comprising:

a winding step of obtaining a plurality of types
of wound products (B, C) by winding;
an inspection step of inspecting each of the plu-
rality of types of the wound products (B, C); and
an assembly step of assembling the plurality of
types of the wound products (B, C) to obtain a
finished product,
wherein:

the wound product (B, C) not satisfying a
predetermined requirement is excluded in
the inspection step and a shortage signal is
sent when the type of the wound product
(B, C) necessary for assembling is in short-
age in the assembling step, and
the number of the lacking type of the wound
products (B, C) is increased in the winding
step after the shortage signal was sent.

7. The finished product manufacturing method accord-
ing to claim 6, wherein:

winding is performed to obtain the same number
of the plurality of types of the wound products
(B, C) in one winding step, and
winding is performed by increasing the number
of the lacking type of the wound products (B, C)
and reducing the number of the other type of the
wound products (B, C) in the winding step after
the shortage signal was sent.
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