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(54) Slack preventing device for wire rod wound around spool, and slack preventing method 
therefore

(57) The invention prevents a slack of a wire rod in
a spool by preventing the wire rod fed by rotation of the
spool from returning to the spool.

A wire rod slack preventing device (20) is installed
parallel to a wire rod feeding machine (10) feeding a wire
rod (11) by rotating a spool (12), around which the wire
rod (11) is wound, and has a reverse rotation roller (26)
having a rotating axis which is parallel to a rotating axis
of the spool and rotating in a reverse direction to a rotating
direction of the spool while being in contact with the spool,
a forward rotation roller (27) having a rotating axis which

is parallel to the rotating axis of the reverse rotation roller
(26) and rotating in the same direction as the spool while
being in contact with the reverse rotation roller (26), and
a pinching roller (28) having a rotating axis which is par-
allel to the rotating axis of the forward rotation roller (27)
and pinching the wire rod, which is fed out of the spool,
together with the forward rotation roller (27). Further, a
wire rod slack preventing method draws the wire rod
which is fed out due to the rotation of the spool, while
pinching the wire rod by the forward rotation roller (27),
which rotates with the rotation of the spool, together with
the pinching roller (28).
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Description

[0001] The present invention relates to a device which
is installed parallel to a wire rod feeding machine feeding
a wire rod by rotating a spool around which the wire rod
is wound, and prevents a slack of the wire rod wound
around the spool, and a method of preventing the slack.
[0002] Conventionally, as a structure for supplying a
wire rod to a winding machine or the like, there has been
known a wire rod feeding machine which feeds the wire
rod by rotating a spool around which the wire rod is
wound, and the wire rod feeding machine is shown in
Fig. 5. A wire rod feeding machine 1 shown in Fig. 5
supports a spool 2 while setting a rotating axis 2a hori-
zontally, and is provided with a motor 3 which rotates the
spool 2. A wire rod 4 can be fed from the spool 2 by
rotating the spool 2 by means of the motor 3, and the
wire rod 4 fed out of the spool 2 is wound around a pulley
5b which is pivotally supported to a leading end of an
oscillating bar 5a corresponding to a tension applying
device 5 so as to be converted, and passes through a
wire guide 6 so as to be guided to a winding core 7 which
winds the wire rod 4. The oscillating bar 5a is provided
with a spring 5c corresponding to a tension applying
mechanism which energizes in a direction of moving the
pulley 5b away from the winding core 7, and a predeter-
mined tensile force is applied to the wire rod 4 which is
converted in the pulley 5b, on the basis of an energizing
force of the spring 5c. Farther, the motor 3 is structured
such that it rotates the spool 2 so as to feed the wire rod
4 at a time when the oscillating bar 5a is tilted to the
winding core 7 side as shown by a one-dot chain line,
and stops the rotation of the spool 2 so as to stop the
feeding of the wire rod 4 at a time when the oscillating
bar 5a is tilted to a direction of moving away from the
winding core 7 as shown by a two-dot chain line on the
basis of the feeding of the wire rod 4.
[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-open No. H3-159541 (Fig. 1 and Fig. 4)
[0004] However, since the spring 5c energizing in the
direction of moving the pulley 5b away from the winding
core 7 applies a force energizing in a direction of moving
away from the winding core 7 to the wire rod 4, the spring
5c confers a resistance against a motor which rotates
the winding core 7 and is not illustrated. Accordingly, it
is preferable that the force energizing the wire rod 4 in
the direction of moving away from the winding core 7 is
as weak as possible, as long as the wire rod 4 is wound
around the winding core 7 without slacking. However,
since the spring 5c energizing in the direction of moving
the pulley 5b away from the winding core 7 also pulls in
a direction of drawing the wire rod 4 out of the spool 2,
there is generated a problem that if the force of the spring
5c is weakened, the wire rod 4 is not drawn even by
rotating the spool 2, and the wire rod 4 wound around
the spool 2 is loosened in the spool 2. Further, if the wire
rod 4 is loosened in the spool 2, it becomes hard to detect
a remaining amount of the wire rod 4 in the spool 2, or

the detection becomes unstable.
[0005] In this case, in order to prevent the matter that
the wire rod 4 is loosened in the spool 2, it is possible to
think the structure in which the wire rod 4 is drawn out of
the spool 2 on the basis of its own weight of the wire rod
4 between the spool 2 and the winding core 7 by largely
expanding a distance between the spool 2 and the wind-
ing core 7. However, if the matter that the wire rod 4 is
loosened in the spool 2 is avoided by moving the spool
2 widely away from the winding core 7, there is a problem
that an installation area for equipment such as the wire
rod feeding machine 1 rotating the spool 2 and the wind-
ing machine rotating the winding core 7 is significantly
wider.
[0006] Further, for example, if a cross section of the
winding core 7 around which the wire rod 4 is wound is
formed as a flat shape such as a rectangular shape, a
winding speed of the wire rod 4 wound around the winding
core 7 is not constant, and in the case that the cross
section of the winding core 7 is rectangular and a longer
side thereof is significantly longer in comparison with a
shorter side, the speed of the wire rod 4 significantly
changes, and a movement and a stop thereof are alter-
nately repeated. Accordingly, the feeding and the stop
of the wire rod 4 are alternately repeated in the wire rod
feeding machine 1, and the winding speed in the winding
machine substantially depends on the feeding speed of
the wire rod 4 in the wire rod feeding machine 1. In the
case that the comparatively large spool 2 is rotated, it
becomes hard to rapidly feed the wire rod due to its in-
ertia, and there is a problem that it becomes hard to in-
crease the winding speed.
[0007] In order to dissolve this point, there can be
thought the matter that comparatively a lot of wire rods
4 are set to a previously fed state, however, if the wire
rod 4 is maintained in the fed state, there is generated a
problem that the fed wire rod 4 is returned to the spool 2
side on the basis of its elasticity, and the wire rod 4 wound
around the spool 2 is loosened in the spool 2. Therefore,
in the wire rod feeding machine 1 which feeds the wire
rod 4 by rotating the spool 2 around which the wire rod
4 is wound, it is convenient to prevent a slack of the wire
rod 4 in the spool 2 by securely feeding the fed wire rod
4 without returning to the spool 2 side.
[0008] An object of the present invention is to provide
a slack preventing device for a wire rod wound around a
spool, which can prevent a slack of the wire rod in the
spool by preventing the wire rod fed by a rotation of the
spool from returning to the spool, and a slack preventing
method of the same.
[0009] The present invention relates to a wire rod slack
preventing device which is installed parallel to a wire rod
feeding machine feeding a wire rod by rotating a spool
around which the wire rod is wound.
[0010] A characteristic structure thereof exists in pro-
vision of a reverse rotation roller having a rotating axis
which is parallel to a rotating axis of a spool and rotating
in a reverse direction to a rotating direction of the spool
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while being in contact with the spool or a circular member
which rotates together with the spool, a forward rotation
roller having a rotating axis which is parallel to the rotating
axis of the reverse rotation roller and rotating in the same
direction as the spool while being in contact with the re-
verse rotation roller, and a pinching roller having a rotat-
ing axis which is parallel to the rotating axis of the forward
rotation roller and pinching a wire rod which is fed out of
the spool together with the forward rotation roller.
[0011] It is preferable that the slack preventing device
for the wire rod wound around the spool is further pro-
vided with a pair of support posts which are erected so
as to pinch the spool, in which the rotating axis is set
horizontally, from both sides in a direction of the rotating
axis thereof, a transverse support bar which is provided
in such a manner as to be bridged between the pair of
support posts, and a pair of pivotally supporting bodies
which are provided in the transverse support bar to be
spaced apart from each other at a wider distance than a
width, in the direction of the rotating axis, of the spool,
and both end portions of the reverse rotation roller, the
forward rotation roller and the pinching roller are rotatably
supported to the pair of pivotally supporting bodies.
[0012] The wire rod feeding machine is preferably
structured such that it is provided with a deflection sensor
which detects a deflection of the fed wire rod in a non-
contact manner, rotates the spool in the case that the
deflection sensor detects a reduction of the slack or the
fed wire rod, and stops the rotation of the spool in the
case that the deflection sensor detects a predetermined
amount of slack of the fed wire rod.
[0013] Further, the other aspect of the present inven-
tion relates to a slack preventing method for a wire rod
in a wire rod feeding machine which feeds the wire rod
by rotating a spool around which the wire rod is wound.
[0014] A characteristic point thereof exists in rotating
a reverse rotation roller having a rotating axis which is
parallel to a rotating axis of a spool, in a reverse direction
to a rotating direction of the spool while being in contact
with the spool or a circular member which rotates together
with the spool, rotating a forward rotation roller having a
rotating axis which is parallel to the rotating axis of the
reverse rotation roller, in the same direction as the spool
while being in contact with the reverse rotation roller,
pinching a wire rod which is fed out of the spool by a
pinching roller having a rotating axis which is parallel to
the rotating axis of the forward rotation roller and the for-
ward rotation roller, and drawing the wire rod which is
fed out due to the rotation of the spool, while pinching
the wire rod by the forward rotation roller which rotates
with the rotation of the spool, together with the pinching
roller.
[0015] In the wire rod slack preventing device and the
wire rod slack preventing method according to the
present invention, since the forward rotation roller rotat-
ing together with the rotation of the spool pinches and
draws the wire rod which is fed out due to the rotation of
the spool together with the pinching roller, it is possible

to prevent the wire rod which is fed out by rotating the
spool from returning to the spool, whereby the fed wire
rod is not loosened in the spool, and it is possible to pre-
vent the slack of the wire rod in the spool. Further, since
the forward rotation roller rotates together with the rota-
tion of the spool, it is possible to make the other power
than a power for rotating the spool unnecessary.

Fig. 1 is a perspective view showing a slack prevent-
ing device for a wire rod in an embodiment according
to the present invention;
Fig. 2 is a side elevational view of the slack prevent-
ing device for the wire rod;
Fig. 3 is a front elevational view of the slack prevent-
ing device for the wire rod;
Fig. 4 is a side elevational view showing a state in
which a forward rotation roller draws the wire rod
together with a pinching roller; and
Fig. 5 is a side elevational view showing a conven-
tional wire rod feeding machine.

[0016] Next, a description will be given in detail of a
mode for carrying out the present invention on the basis
of the accompanying drawings.
[0017] A wire rod slack preventing device 20 in the
present invention is shown in Fig. 1 to Fig. 3. The wire
rod slack preventing device 20 is installed parallel to a
wire rod feeding machine 10 which feeds out a wire rod
11 by rotating a spool 12 around which the wire rod 11
is wound. The wire rod 11 in this embodiment is shown
as a case that a so-called flat square wire having a rec-
tangular cross sectional shape is employed, however,
the wire rod 11 may be constructed by a so-called square
wire having a square cross section, or may be construct-
ed by a so-called round wire having a circular cross sec-
tion. Further, the wire rod 11 may be constructed by a
long object, for example, a film. The spool 12 around
which the wire rod 11 is wound has a columnar body
portion 12a (Fig. 2 and Fig. 4) in which the wire rod 11
is actually wound around an outer periphery, and discoid
flange portions 12b which are formed coaxially in both
ends in an axial direction of the body portion 12a.
[0018] The wire rod feeding machine 10 rotating the
spool 12 is provided with a pair of bases 13 which are
installed in such a manner as to pinch the flange portions
12b in both sides of the spool 12 in which a rotating axis
is set horizontally, from an outer side while being spaced,
a pair of support rollers 14 which are bridged between
the pair of bases 13 and on which the spool 12 is mount-
ed, and a motor 16 which rotates any one or both of the
pair of support rollers 14. In the drawing, there is shown
a case that the motor 16 rotating one of the pair of support
rollers 14 is provided. Further, the motor 16 is structured
such that it can rotate the spool 12 which is mounted on
the pair of support rollers 14, by rotating one or both of
the pair of support rollers 14.
[0019] As shown in Fig. 1 and Fig. 2, the wire rod feed-
ing machine 10 is provided with a deflection sensor 17
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which detects a deflection of the wire rod 11 fed out of
the spool 12 in a non-contact manner. The deflection
sensor 17 is provided with a pair of support posts 17a
which are erected in both sides in a width direction of the
fed wire rod 11 while being spaced at a predetermined
distance in such a manner as to pinch the wire rod 11.
The pair of support posts 17a are provided in their lower
portions with lower sensors 17b which detect in a non-
contact manner a case that the bending wire rod 11
comes down on the basis of its own weight, and are pro-
vided in their upper portions with upper sensors 17c
which detect in a non-contact manner a case that the
bending wire rod 11 is taken back so as to rise. Further,
in the case that the upper sensors 17c in the deflection
sensor 17 detect a reduction of the deflection of the fed
wire rod 11, the spool 12 is rotated by driving the motor
16, and in the case that the lower sensor 17b in the de-
flection sensor 17 detects a predetermined amount of
deflection of the fed wire rod 11, the rotation of the spool
12 is stopped by stopping the driving of the motor 16.
[0020] The wire rod slack preventing device 20 accord-
ing to the present invention which is installed parallel to
the wire rod feeding machine 10 mentioned above is pro-
vided with a pair of support posts 21 which are provided
in outer sides of the pair of bases 13 in a standing manner
so as to pinch the spool 12 which is mounted to the pair
of support rollers 14 while setting a rotating axis horizon-
tally from both sides in a direction of the rotating axis.
Each of the pair of support posts 21 is provided with a
movable member 22 which can be moved up and down
so as to be fixed at an optional position, and a transverse
support bar 23 is bridged between the movable members
22. In other words, the transverse support bar 23 is hor-
izontally bridged between the pair of support posts 21
via the movable members 22 in such a manner as to be
parallel to the rotating axis of the spool 12.
[0021] As shown in Fig. 3, the transverse support bar
23 is provided with a pair of pivotally supporting bodies
24 while being spaced at a wider distance than a width
in a direction of the rotating axis of the spool 12. Each of
the pair of pivotally supporting bodies 24 is formed as a
plate-like shape which is longer in a vertical direction,
and an upper portion thereof is attached to the transverse
support bar 23. Further, both end portions of a reverse
rotation roller 26, a forward rotation roller 27 and a pinch-
ing roller 28 are rotatably supported to the pair of pivotally
supporting bodies 24.
[0022] As shown in Fig. 1 to Fig. 4, the reverse rotation
roller 26 is provided in the lowermost ends of the pair of
pivotally supporting bodies 24. The reverse rotation roller
26 is provided in parallel to the rotating axis of the spool
12. Further, the reverse rotation roller 26 is provided in
such a manner as to come into contact with the spool 12
or a circular member which carries out the same rotation
as the spool 12. The reverse rotation roller 26 in the em-
bodiment is shown as a case that an outer periphery
thereof is in contact with the outer peripheries of the
flange portions 12b in the spool 12, as shown in Fig. 2

or Fig. 4. Since the outer periphery comes into contact
with the spool 12 as mentioned above, the reverse rota-
tion roller 26 is structured such that it rotates in a reverse
direction to the rotating direction due to the rotation of
the spool 12.
[0023] The forward rotation roller 27 has a rotating axis
which is parallel to the rotating axis of the reverse rotation
roller 26, and is pivotally supported its both ends to the
pair of pivotally supporting bodies 24 above the reverse
rotation roller 26 in such a manner that an outer periphery
thereof comes into contact with the outer periphery of the
reverse rotation roller 26. Accordingly, the forward rota-
tion roller 27 is structured such that it rotates in a reverse
direction to the rotating direction of the reverse rotation
roller 26, that is, the same direction as the rotating direc-
tion of the spool 12, d of the rotation of the reverse rotation
roller 26 in a reverse direction to the direction of the ro-
tating axis of the spool 12.
[0024] The pinching roller 28 has a rotating axis which
is parallel to the rotating axis of the forward rotation roller
27, and is pivotally supported its both ends to the pair of
pivotally supporting bodies 24 above the forward rotation
roller 27 in such a manner as to pinch the wire rod 11
which is fed out of the spool 12 together with the forward
rotation roller 27. A rail 29 extending up and down is
provided above a pivotally supporting point which pivot-
ally supports the forward rotation roller 27 in each of the
pair of pivotally supporting bodies 24, and a movable
slider 31 is further provided in the rail 29. Both ends of
the pinching roller 28 are pivotally supported to the sliders
31, and the pinching roller 28 is pivotally supported it both
ends to the pair of pivotally supporting bodies 24, via the
sliders 31.
[0025] Further, as shown in Fig. 3, the pivotally sup-
porting body 24 is provided with a spring 32 which ener-
gizes the slider 31 toward the downward forward rotation
roller 27, the pinching roller 28 is structured such that it
pinches the wire rod 11 which is fed out of the spool 12
together with the forward rotation roller 27, on the basis
of an energizing force of the spring 32. Accordingly, in
the case that the forward rotation roller 27 rotates in the
same direction as the rotating direction of the spool 12,
the pinching roller 28 pinching the wire rod 11 together
with the forward rotation roller 27 rotates in the reverse
direction to the forward rotation roller 27, and the forward
rotation roller 27 and the pinching roller 28 are structured
such that they draw the wire rod 11 pinched by them from
the spool 12. Further, the outer peripheries of the reverse
rotation roller 26, the forward rotation, roller 27 and the
pinching roller 28 are formed by a resin such as a poly-
urethane or the like which does not apply any damage
to the wire rod 11 even if the wire rod 11 comes into
contact therewith so as to rob.
[0026] In this case, as shown in Fig. 2, the wire rod 11
which is drawn out of the spool 12 while being pinched
by the rotating forward rotation roller 27 and pinching
roller 28 is guided to a device which uses the wire rod
11, after passing between the pair of support posts 17a
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in the deflection sensor 17. In this embodiment, as shown
in Fig. 2, a case that the wire rod 11 drawn out of the
spool 12 so as to be fed is supplied to a winding machine
33 is exemplified, and the wire rod 11 is guided to a wind-
ing core 33b after passing through a wire guide 33a in
the winding machine 33. Further, there is shown a case
that the wire rod 11 fed out of the spool 12 is wound
around the winding core 33b by rotating the winding core
33b in the winding machine 33.
[0027] Next, a description will be given of a slack pre-
venting method for the wire rod in the present invention.
[0028] The slack preventing method for the wire rod
11 in the present invention is a slack preventing method
for the wire rod 11 in the wire rod feeding machine 10
which feeds the wire rod 11 by rotating the spool 12
around which the wire rod 11 is wound, as shown in Fig.
4. Further, a characteristic point thereof exists in rotating
the reverse rotation roller 26 having the rotating axis
which is parallel to the rotating axis of the spool 12, in
the reverse direction to the rotating direction of the spool
12 while being in contact with the spool 12, rotating the
forward rotation roller 27 having the rotating axis which
is parallel to the rotating axis of the reverse rotation roller
26, in the same direction as the spool 12 while being in
contact with the reverse rotation roller 26, pinching the
wire rod 11 which is fed out of the spool 12 by the pinching
roller 28 having the rotating axis which is parallel to the
rotating axis of the forward rotation roller 27 and the for-
ward rotation roller 27, and drawing the wire rod 11 which
is fed out due to the rotation of the spool 12, while pinching
the wire rod 11 by the forward rotation roller 27 which
rotates with the rotation of the spool 12, together with the
pinching roller 28.
[0029] A description will be specifically given of the
slack preventing method for the wire rod 11 according to
the present invention which used the wire rod slack pre-
venting device 20 mentioned above. Since the wire rod
11 is fed by rotating the spool 12, the wire rod slack pre-
venting device 20 mentioned above is first of all installed
in the vicinity of the winding machine 33 side of the wire
rod feeding machine 10 The installation is carried out by
arranging in a standing manner the pair of support posts
21 in the slack preventing device 20 in the outer sides of
the pair of bases 13 in the wire rod feeding machine 10,
and pinching the spool 12 by the pair of support posts 21
from both sides in the direction of the rotating axis. Fur-
ther, the reverse rotation roller 26 is brought into contact
with the outer periphery of the circular flange portion 12b
in the spool 12 by moving up and down the pair of pivotally
supporting bodies 24 to which the pinching roller 28, the
forward rotation roller 27 and the reverse rotation roller
26 are pivotally supported. The upward and downward
movement of the pair of pivotally supporting bodies 24
is carried out by moving up and down the movable mem-
bers 22 which are provided in the pair of support posts
21 so as to be movable up and down, thereby moving up
and down the pair of pivotally supporting bodies 24 to-
gether with the overhead transverse support bar 23.

[0030] At this time, as shown in Fig. 2, in the case that
the pair of support posts 21 in the wire rod slack prevent-
ing device 20 are displaced to the winding machine 33
side (a leftward direction in Fig. 2) from the wire rod feed-
ing machine 10, a contact position of the reverse rotation
roller 26 with the flange portions 12b comes down, and
in the case that the pair of support posts 21 are moved
away from the winding machine 33 so as to be displaced
to the wire rod feeding machine 10 side (a rightward di-
rection in Fig. 2) and be moved close to the center of the
spool 12, the contact position of the reverse rotation roller
26 with the flange portion 12b comes up. Accordingly, as
specifically shown in Fig. 2, a position of the pair of sup-
port posts 21 of the wire rod slack preventing device 20
is adjusted in the winding machine 33 side of the wire
rod feeding machine 10, in such manner that a portion
between the pinching roller 28 and the forward rotation
roller 27 is positioned at a locus which the wire rod 11
heading for the winding machine 33 from the spool 12
depicts.
[0031] Next, the wire rod 11 fed out of the spool 12 is
inserted between the pinching roller 28 and the forward
rotation roller 27, and the wire rod 11 fed out of the spool
12 is pinched by the pinching roller 28 and the forward
rotation roller 27, the pinching roller 28 having the rotating
axis which is parallel to the rotating axis of the forward
rotation roller 27. Specifically, the pinching roller 28 is
raised against the energizing force of the spring 32, a
gap between the pinching roller 28 and the forward rota-
tion roller 27 is expanded, and the wire rod 11 fed out of
the spool 12 is inserted into the expanded gap. Further,
the raised pinching roller 28 is again moved down, and
the gap between the pinching roller 28 and the forward
rotation roller 27 is reduced on the basis of the energizing
force of the spring 32, whereby the wire rod 11 fed out
of the spool 12 is pinched by the pinching roller 28 and
the forward rotation roller 27. Accordingly, the installation
of the wire rod slack preventing device 20 in the vicinity
of the wire rod feeding machine 10 is finished.
[0032] Further, as shown in Fig. 2, the wire rod 11 is
actually fed by rotating the spool 12, and is passed
through the wire guides 33a in the winding machine 33
via the deflection sensor 17, and the end portion of the
wire rod 11 is thereafter locked to the winding core 33b.
In the feeding of the wire rod 11 from the spool 12, com-
paratively a lot of wire rod 11 is fed in correspondence
to the deflection of the wire rod 11 between the winding
machine 33 and the slack preventing device 20, and the
rotation of the spool 12 is thereafter stopped. In this state,
the coil winding by the winding machine 33 is started,
and the wire rod 11 is wound around the rotating winding
core 33b. Since the fed wire rod 11 is previously wound
around the winding core 33b in correspondence to the
deflection, any force which pulls back the wound wire rod
11 to the spool 12 side is not applied. Accordingly, in
comparison with the conventional structure in which the
force pulling back the wound wire rod to the spool side
is applied, it is possible to reduce a resistance against a
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motor which rotates the winding core 33b and is not il-
lustrated. Further, it is possible to increase the rotating
speed of the winding core 33b so as to carry out the coil
winding at a comparatively high speed.
[0033] Since the wire rod 11 between the winding ma-
chine 33 and the slack preventing device 20 is wound
around the winding core 33b by starting the coil winding,
a degree of deflection in the wire rod 11 between them
is reduced little by little. Further, as shown by a one-dot
chain line in Fig. 2, the upper sensor 17c in the deflection
sensor 17 detects the reduction of the deflection of the
fed wire rod 11, the wire rod feeding machine 10 again
rotates the spool 12 and again feeds the wire rod 11. In
other words, in the case that the upper sensor 17c in the
deflection sensor 17 detects the reduction of the deflec-
tion of the fed wire rod 11, any one or both of the pair of
rollers 14 is rotated by driving the motor 16 in the wire
rod feeding machine 10, the spool 12 which is mounted
on the pair of rollers 14 and around which the wire rod
11 is wound is rotated, and the wire rod 11 is newly fed
at an amount which is equal to or more than a winding
amount around the winding core 33b.
[0034] As shown in Fig. 4, in the case that the spool
12 is rotated as shown by a solid arrow for feeding the
wire rod 11, the reverse rotation roller 26 rotates in the
reverse direction to the rotating direction of the spool 12
since the outer periphery of the reverse rotation roller 26
is in contact with the outer periphery of the circular flange
portion 12b in the spool 12. Further, since the reverse
rotation roller 26 has the rotating axis which is parallel to
the rotating axis of the spool 12, and the forward rotation
roller 27 having the rotating axis which is parallel to the
rotating axis of the reverse rotation roller 26 is in contact
with the reverse rotation roller 26, the forward rotation
roller 27 rotates in the same direction as the spool 12
together with the rotation of the reverse rotation roller 26.
[0035] In this case, since the wire rod 11 fed out of the
spool 12 is pinched by the pinching roller 28 and the
forward rotation roller 27, the pinching roller 28 having
the rotating axis which is parallel to the rotating axis of
the forward rotation roller 27, and the forward rotation
roller 27 has the same rotating direction as the rotating
direction of the spool 12, the wire rod 11 which is fed due
to the rotation of the spool 12 and is pinched by the for-
ward rotation roller 27 and the pinching roller 28 is drawn
out of the spool 12 by the forward rotation roller 27 which
rotates in the same direction as the spool 12. Accordingly,
it is possible to prevent the wire rod 11 which is fed by
rotating the spool 12 from returning to the spool 12,
whereby the fed wire rod 11 is not loosened in the spool
12, and it is possible to prevent the slack of the wire rod
11 in the spool 12. Further, since the pinching roller 28
and the forward rotation roller 27 are arranged in the di-
rection in which the wire rod 11 heads for the winding
machine 33 from the spool 12, the wire rod 11 which is
pinched by the forward rotation roller 27 and the pinching
roller 28 heads for the winding machine 33 without chang-
ing its direction. Accordingly, the direction of the wire rod

11 is not significantly changed by the pinching roller 28
and the forward rotation roller 27, and a curl is not gen-
erated in the wire rod 11 due to the change of the direc-
tion. Further, since the forward rotation roller 27 rotates
together with the rotation of the spool 12, it is possible to
make the other power than the power for rotating the
spool 12 unnecessary.
[0036] Further, in the case that an amount of the wire
rod 11 which is drawn out due to the forward rotation
roller 27 becomes smaller than an amount of the wire rod
11 which is fed out due to the rotation of the spool 12,
the wire rod 11 fed out of the spool 12 is loosened in the
spool 12. However, since the reverse rotation roller 26
rotates while being in contact with the outer periphery of
the spool 12, and the forward rotation roller 27 rotates
while being in contact with the outer periphery of the re-
verser rotation roller 26, a moving speed of the outer
surface of the forward rotation roller 27 pinching the wire
rod 11 becomes identical to a moving speed in the outer
periphery of the circular flange portion 12b of the spool
12 with which the reverse rotation roller 26 comes into
contact.
[0037] On the other hand, since the flange portion 12b
in the spool 12 is structured such as to prevent the wire
rod 11 which is wound around the winding drum portion
12a of the spool 12 from deflecting from the winding drum
portion 12a, an outer diameter of the flange portion 12b
is generally larger than an outer diameter of the wire rod
11 which is wound around the winding drum portion 12a
of the spool 12. Accordingly, in comparison with an
amount of the wire rod 11 which is fed due to the rotation
of the spool 12 and an unloosening of the wire rod 11
wound around the winding drum portion 12a, an amount
of the wire rod 11 which is drawn by the forward rotation
roller 27 which pinches the wire rod 11 together with the
reverse rotation roller 26 and rotates in the same direction
as the spool 12 becomes larger. Therefore, the amount
of the wire rod 11 which is drawn on the basis of the
rotation of the forward rotation roller 27 does not become
smaller, in comparison with the amount of the wire rod
11 which is fed due to the rotation of the spool 12. As
long as the outer diameter of the flange portion 12b with
which the reverse rotation roller 26 comes into contact
is larger than the outer diameter of the wire rod 11 which
is wound around the winding drum portion 12a of the
spool 12, it is possible to effectively prevent the wire rod
11 fed out of the spool 12 from being loosened in the
spool 12.
[0038] As mentioned above, in the case that the outer
diameter of the flange portion 12b with which the reverse
rotation roller 26 comes into contact is larger than the
outer diameter of the wire rod 11 which is wound around
the winding drum portion 12a of the spool 12, the amount
of the wire rod 11 which is drawn on the basis of the
rotation of the forward rotation roller 27 becomes larger,
in comparison with the amount of the wire rod 11 which
is fed due to the rotation of the spool 12, and an error is
generated between the feeding amount and the drawing
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amount. However, since the reverse rotation roller 26
rotating the forward rotation roller 27 is structured such
as to come into contact with the outer periphery in the
flange portion 12b of the spool 12, the error can be ab-
sorbed by a slip between the reverse rotation roller 26
and the flange portion 12b in the spool 12, or a slip be-
tween the reverse rotation roller 26 and the forward ro-
tation roller 27. Further, there is a case that a slip is gen-
erated between the wire rod 11 and the forward rotation
roller 27 which pinches the wire rod 11 together with the
pinching roller 28, thereby absorbing the error generated
between the feeding amount and the drawing amount of
the wire rod 11. However, since at least the outer periph-
ery of the forward rotation roller 27 with which the wire
rod 11 comes into contact is formed by the resin such as
the polyurethane or the like which does not apply any
damage to the wire rod 11, it is possible to securely pre-
vent the slack of the wire rod 11 in the spool 12 without
applying any damage to the wire rod 11 which is pinched
and drawn by the forward rotation roller 27 and the pinch-
ing roller 28.
[0039] Further, the amount of deflection of the wire rod
11 between the winding machine 33 and the slack pre-
venting device 20 is increased by making the amount of
the wire rod 11 which is fed out of the spool 12 more than
the amount of the wire rod 11 which the winding core 33b
winds. As shown by a solid line in Fig. 2, in the case that
the lower sensor 17b in the deflection sensor 17 detects
a predetermined amount of slack of the fed wire rod 11,
the newly feeding of the wire rod 11 from the spool 12 is
inhibited by stopping the rotation of the spool 12. Further,
it is possible to set comparatively a lot of wire rod 11 in
an always fed state, as shown in Fig. 2, while preventing
the slack of the wire rod 11 in the spool 12. Accordingly,
for example, even in the case that a cross section of the
winding core 33b around which the wire core 11 is wound
is formed as a flat shape such as a rectangular shape,
the winding speed of the wire rod 11 which is wound
around the winding core 33b is significantly changed, and
the movement and the stop are alternately repeated, the
winding speed in the winding machine 33 does not de-
pend on the feeding speed of the wire rod 11 in the wire
rod feeding machine 10, and even in the case that the
comparatively larger spool 12 is rotated, it is possible to
sufficiently increase the winding speed of the winding
machine 33 by setting comparatively a lot of wire rod 11
in the previously fed state.
[0040] In this case, in the embodiment mentioned
above, the description is given of the case that the re-
verse roller 26 comes into contact with the outer periphery
of the flange portion 12b of the spool 12, however, the
reverse rotation roller 26 may be rotated in the reverse
direction to the rotating direction of the spool 12 by pro-
viding a circular member which rotates together with the
spool 12 coaxially with the spool 12, and bringing the
reverse rotation roller 26 into contact with the circular
member which rotates together with the spool 12 and is
not illustrated, although not being illustrated.
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Claims

1. A slack preventing device (20) for a wire rod wound
around a spool, this device (20) being configured to
be installed parallel to a wire rod feeding machine
(10) feeding the wire rod (11) by rotating the spool
(12), around which the wire rod (11) is wound, the
slack preventing device (20) for a wire rod wound
around a spool being characterized in comprising:

a reverse rotation roller (26) having a rotating
axis which is parallel to a rotating axis of the
spool (12) and rotating in a reverse direction to
a rotating direction of the spool (12) while being
in contact with the spool (12) or a circular mem-
ber which rotates together with the spool (12);
a forward rotation roller (27) having a rotating
axis which is parallel to the rotating axis of the
reverse rotation roller (26) and rotating in the
same direction as the spool (12) while being in
contact with the reverse rotation roller (26); and
a pinching roller (28) having a rotating axis which
is parallel to the rotating axis of the forward ro-
tation roller (27) and pinching the wire rod (11),
which is fed out of the spool (12), together with
the forward rotation roller (27).

2. The slack preventing device for a wire rod wound
around a spool according to claim 1, characterized
in further comprising:
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the pair of support posts (21) which are erected
in such a manner as to pinch the spool (12), in
which the rotating axis is set horizontally, from
both sides in a direction of the rotating axis there-
of;
a transverse support bar (23) which is provided
to be bridged between the pair of support posts
(21); and
the pair of pivotally supporting bodies (24) which
are provided to the transverse support bar (23)
to be spaced apart from each other at a wider
distance than a width, in the direction of the ro-
tating axis, of the spool (12),
both end portions of the reverse rotation roller
(26), the forward rotation roller (27) and the
pinching roller (28) are rotatably supported by
the pair of pivotally supporting bodies (24).

3. The slack preventing device for a wire rod wound
around a spool according to claim 1 or 2, character-
ized in that
the wire rod feeding machine (10) is provided with a
deflection sensor (17) which detects a deflection of
the fed wire rod (11) in a non-contact manner, rotates
the spool (12) when the deflection sensor (17) de-
tects a reduction of the slack of the fed wire rod (11),
and stops the rotation of the spool (12) when the
deflection sensor (17) detects a predetermined
amount of slack of the fed wire rod (11).

4. A slack preventing method for a wire rod wound
around a spool, in a wire rod feeding machine (10)
which feeds the wire rod (11) by rotating the spool
(12) around which the wire rod (11) is wound,
the method being characterized in comprising:

rotating a reverse rotation roller (26) having a
rotating axis which is parallel to a rotating axis
of the spool (12), in a reverse direction to a ro-
tating direction of the spool (12) while being in
contact with the spool (12) or a circular member
which rotates together with the spool (12);
rotating a forward rotation roller (27) having a
rotating axis which is parallel to the rotating axis
of the reverse rotation roller (26), in the same
direction as the spool (12) while being in contact
with the reverse rotation roller (26);
pinching the wire rod (11) which is fed out of the
spool (12) by a pinching roller (28) having a ro-
tating axis which is parallel to the rotating axis
of the forward rotation roller (27) and the forward
rotation roller (27); and
drawing the wire rod (11) which is fed out due
to the rotation of the spool (12), while pinching
the wire rod (11) by the forward rotation roller
(27), which rotates with the rotation of the spool
(12), together with the pinching roller (28).
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