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ABSTRACT

A binding machine includes a magazine configured to accommodate a wire, a wire
feeding portion configured to feed the wire accommodated in the magazine, a curl forming
portion configured to constitute an annular feeding path for winding the wire fed by the wire
feeding portion around a binding object, and a binding portion configured to twist the wire
wound around the binding object. The curl forming portion includes a curling guide that curls
the wire fed by the wire feeding portion, and a leading guide that leads the wire curled by the
curling guide to the binding portion. The magazine includes a feeding path forming portion
that forms a feeding path of the wire, and a regulating portion that regulates movement of the
wire in a direction intersecting a direction in which the wire is fed in the feeding path forming

portion.
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BINDING MACHINE

TECHNICAL FIELD
[0001] The present disclosure relates to a binding machine that binds a binding object such
as reinforcing bars with a wire.

BACKGROUND ART
[0002] Reinforcing bars are used for a concrete structure in order to improve strength, and

the reinforcing bars are bound by a wire such that the reinforcing bars do not deviate from a
predetermined position during concrete placement.

[0003] Therefore, there has been proposed a binding machine referred to as a reinforcing
bar binding machine, the binding machine includes a wire feeding portion that has a tubular
hub around which a wire is wound and that is capable of feeding the wire from a reel rotatably
supported by a magazine; and a curl arm that plastically deforms the wire fed from the wire
feeding portion to draw an arc-shaped trajectory, and the binding machine binds reinforcing
bars by winding the wire plastically deformed by the curl arm around the reinforcing bars and
then twisting the wire (for example, see Patent Literature 1).

[0004] Patent Literature 1: JP6566310B

[0005] When a diameter of the reinforcing bars to be bound increases, it is necessary to
increase a diameter of a feeding path of the wire annularly wound around the reinforcing bars.
However, when the diameter of the annular feeding path of the wire increases, a position of the
wire, which is fed from the curl arm by the feeding of the wire by the wire feeding portion,
along an axial direction of the annular feeding path varies in the feeding path of the wire.
[0006] This variation is increased when the position of the wire in a direction intersecting
a direction in which the wire is fed is biased in the magazine. When this variation is increased,
a distal end of the wire fed from the curl arm may not enter a guide positioned below the curl
arm.

[0007] The present disclosure has been made to solve such a problem, and an object thereof
is to provide a binding machine that stabilizes a position of a wire in a direction intersecting a

direction in which the wire is fed in a magazine.

SUMMARY
[0008] According to an aspect of the disclosure, a binding machine includes :

a magazine configured to accommodate a wire;
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a wire feeding portion configured to feed the wire accommodated in the magazine;

a curl forming portion configured to constitute an annular feeding path for winding
the wire fed by the wire feeding portion around a binding object; and

a binding portion configured to twist the wire wound around the binding object,
wherein the curl forming portion includes a curling guide that curls the wire fed by the wire
feeding portion, and a leading guide that leads the wire curled by the curling guide to the binding
portion, and the magazine includes a feeding path forming portion that forms a feeding path of
the wire, and a regulating portion that regulates movement of the wire in a direction intersecting
a direction in which the wire is fed in the feeding path forming portion, and being along an axial
direction of the annular feeding path.
[0009] With the above configuration, the movement of the wire is regulated in the direction
intersecting the direction in which the wire is fed in the feeding path forming portion and being
along the axial direction of the annular feeding path
[0010] In the present disclosure, the movement of the wire is regulated in the direction
intersecting the direction in which the wire is fed in the feeding path forming portion and being
along the axial direction of the annular feeding path, and thus the position of the wire along the
axial direction of the annular feeding path is stabilized in the magazine. Accordingly, the wire

curled by the curling guide can be fed from the curling guide to enter the leading guide.

BRIEF DESCRIPTION OF DRAWINGS
[0011] FIG. 1A is an internal configuration diagram illustrating an example of an overall
configuration of a reinforcing bar binding machine according to a first embodiment when
viewed from a side;

FIG. 1B is an internal configuration diagram illustrating the example of the overall
configuration of the reinforcing bar binding machine according to the first embodiment when
viewed from a front;

FIG. 1C is a front view illustrating the example of the overall configuration of the
reinforcing bar binding machine according to the first embodiment;

FIG. 2A is a side view illustrating an example of a magazine according to the first
embodiment;

FIG. 2B is a cross-sectional view taken along a line A-A of FIG. 2A;

FIG. 2C is a cross-sectional view taken along a line B-B of FIG. 2A;

FIG. 2D is a perspective view illustrating the example of the magazine according

to the first embodiment;
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FIG. 3A is a side view illustrating the example of the magazine according to the
first embodiment in a state in which parts are removed;

FIG. 3B is a perspective view illustrating the example of the magazine according
to the first embodiment in the state in which the parts are removed,;

FIG. 3C is a perspective view illustrating the example of the magazine according
to the first embodiment in the state in which the parts are removed,

FIG. 4A is a cross-sectional plan view illustrating an example of a binding portion
and a driving portion;

FIG. 4B is a cross-sectional plan view illustrating the example of the binding
portion and the driving portion;

FIG. 5A is a main portion side cross-sectional view illustrating an example of an
operation of the reinforcing bar binding machine according to the first embodiment;

FIG. 5B is a main portion side cross-sectional view illustrating an example of an
operation of the reinforcing bar binding machine according to the first embodiment;

FIG. 5C is a main portion side cross-sectional view illustrating an example of an
operation of the reinforcing bar binding machine according to the first embodiment;

FIG. 5D is a main portion side cross-sectional view illustrating an example of an
operation of the reinforcing bar binding machine according to the first embodiment;

FIG. 5E is a main portion side cross-sectional view illustrating an example of an
operation of the reinforcing bar binding machine according to the first embodiment;

FIG. 5F is a main portion side cross-sectional view illustrating an example of an
operation of the reinforcing bar binding machine according to the first embodiment;

FIG. 5G is a main portion side cross-sectional view illustrating an example of an
operation of the reinforcing bar binding machine according to the first embodiment;

FIG. 5H is a main portion side cross-sectional view illustrating the example of the
operation of the reinforcing bar binding machine according to the first embodiment;

FIG. 6A is a side view illustrating an example of a magazine according to a second
embodiment;

FIG. 6B is a cross-sectional view taken along a line B1-B1 of FIG. 6A;

FIG. 6C is a cross-sectional view taken along a line B2-B2 of FIG. 6A,;

FIG. 6D is a perspective view illustrating the example of the magazine according
to the second embodiment;

FIG. 7A is a side view illustrating another example of the magazine according to

the second embodiment;
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FIG. 7B is a cross-sectional view taken along a line B3-B3 of FIG. 7A;

FIG. 7C is a cross-sectional view taken along a line B4-B4 of FIG. 7A;

FIG. 8A is a perspective view illustrating an example of a rotating member of the
magazine according to the second embodiment;

FIG. 8B is a perspective view illustrating the example of the rotating member of the
magazine according to the second embodiment;

FIG. 8C is a perspective view illustrating the example of the rotating member of the
magazine according to the second embodiment;

FIG. 8D is a perspective view illustrating the example of the rotating member of
the magazine according to the second embodiment;

FIG. 9A is a side view illustrating an example of a magazine according to a third
embodiment;

FIG. 9B is a cross-sectional view taken along a line B5-BS of FIG. 9A,;

FIG. 9C is a cross-sectional view taken along a line B6-B6 of FIG. 9A;

FIG. 9D is a cross-sectional perspective view taken along a line B7-B7 of FIG. 9A;

FIG. 9E is a perspective view illustrating the example of the magazine according to
the third embodiment;

FIG. 10A is a cross-sectional view illustrating an example of a magazine according
to a fourth embodiment;

FIG. 10B is a perspective view illustrating the example of the magazine according
to the fourth embodiment;

FIG. 11A is a cross-sectional view illustrating an example of a magazine according
to a fifth embodiment;

FIG. 11B is a perspective view illustrating the example of the magazine according
to the fifth embodiment;

FIG. 12A is a side view illustrating an example of a magazine according to a sixth
embodiment;

FIG. 12B is a cross-sectional view taken along a line B8-B8 of FIG. 12A;

FIG. 12C is a cross-sectional perspective view taken along a line B9-B9 of FIG.
12A;

FIG. 12D is a perspective view illustrating the example of the magazine according
to the sixth embodiment;

FIG. 13A is a cross-sectional view illustrating an example of a magazine according

to a seventh embodiment;
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FIG. 13B is a cross-sectional view illustrating an example of the rotating member;

FIG. 13C is a cross-sectional view illustrating an example of the rotating member;

FIG. 13D is a cross-sectional view illustrating an example of the rotating member;

FIG. 14A is a cross-sectional view illustrating an example of a magazine according
to an eighth embodiment;

FIG. 14B is a perspective view illustrating the example of the magazine according
to the eighth embodiment;

FIG. 14C is a cross-sectional view illustrating an example of an adjusting portion;

FIG. 14D is a cross-sectional view illustrating the example of the adjusting portion;

FIG. 15A is a side view illustrating an example of a magazine according to a ninth
embodiment;

FIG. 15B is a cross-sectional view taken along a line B10-B10 of FIG. 15A; and

FIG. 15C is a cross-sectional perspective view taken along a line B11-B11 of FIG.
15A.

DESCRIPTION OF EMBODIMENTS

[0012] Hereinafter, examples of a reinforcing bar binding machine as embodiments of a
binding machine according to the present disclosure will be described with reference to the
drawings.
[0013] Configuration Example of Reinforcing Bar Binding Machine according to First
Embodiment

FIG. 1A is an internal configuration diagram illustrating an example of an overall
configuration of a reinforcing bar binding machine according to a first embodiment when
viewed from a side, FIG. 1B is an internal configuration diagram illustrating the example of the
overall configuration of the reinforcing bar binding machine according to the first embodiment
when viewed from a front, and FIG. 1C is a front view illustrating the example of the overall
configuration of the reinforcing bar binding machine according to the first embodiment.
[0014] A reinforcing bar binding machine 1A is used by being held by a hand of an operator
and includes a main body portion 10A and a handle portion 11A. The reinforcing bar binding
machine 1A feeds a wire W in a forward direction indicated by an arrow F, winds the wire W
around reinforcing bars S serving as binding objects, feeds the wire W wound around the
reinforcing bars S in a reverse direction indicated by an arrow R, winds the wire W around the
reinforcing bars S, and then twists the wire W to bind the reinforcing bars S with the wire W.

The reinforcing bar binding machine 1A binds the reinforcing bars S with a single wire W or a
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plurality of wires W, and in this example, two wires W.

[0015] In order to implement the above functions, the reinforcing bar binding machine 1A
includes a magazine 2A in which the wires W are accommodated, a wire feeding portion 3A
that feeds the two wires W side by side in a radial direction of the wires W, and a wire guide
4A that guides the two wires W fed by the wire feeding portion 3A. The reinforcing bar binding
machine 1A further includes a curl forming portion 5A that constitutes an annular feeding path
for winding the two wires W fed by the wire feeding portion 3A around the reinforcing bars S,
and a cutting portion 6A that cuts the two wires W wound around the reinforcing bars S. The
reinforcing bar binding machine 1A further includes a binding portion 7A that twists the two
wires W wound around the reinforcing bars S, and a driving portion 8A that drives the binding
portion 7A.

[0016] The magazine 2A rotatably and detachably accommodates a reel 20 around which
the elongated wires W are wound in a manner of being capable of being drawn out. As the wire
W, a wire formed of a metal wire capable of being plastically deformed, a wire obtained by
coating a metal wire with a resin, or a stranded wire may be used.

[0017] The reel 20 includes a tubular hub portion 20a around which the wires W is wound,
and a pair of flange portions 20b and 20c integrally provided at both end sides of the hub portion
20a in an axial direction. The flange portions 20b and 20c have a substantially circular plate
shape having a larger diameter than that of the hub portion 20a, and are provided concentrically
with the hub portion 20a. In the reel 20, the two wires W are wound around the hub portion 20a,
and the two wires W can be simultaneously pulled out from the reel 20.

[0018] As illustrated in FIG. 1C, in the reinforcing bar binding machine 1A, the magazine
2A is disposed to be offset in a first direction indicated by an arrow C1 which is one direction
with respect to a curling guide 50a of the curl forming portion 5A to be described later.
Accordingly, as illustrated in FIG. 1B, the reel 20 is attached to the reinforcing bar binding
machine 1A in a state in which the reel 20 is offset in the first direction indicated by the arrow
Cl1 along an axial direction of the reel 20 along the axial direction of the hub portion 20a with
respect to a feeding path FL of the wires W defined by the wire feeding portion 3A, the wire
guide 4A, and the like.

[0019] The wire feeding portion 3A includes a pair of feeding gears 30 (30L and 30R) that
sandwich and feed the two wires W arranged in parallel. In the wire feeding portion 3A, a
rotation operation of a feeding motor 31 is transmitted to the feeding gear 30L. Further, a
rotation operation of the feeding gear 30L is transmitted to the feeding gear 30R by meshing of
gear portions provided on outer peripheries of the feeding gear 30L and the feeding gear 30R.
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Accordingly, the feeding gear 30L serves as a driving side and the feeding gear 30R serves as
a driven side.

[0020] The wire feeding portion 3A causes the two wires W to be arranged in parallel along
a direction in which the pair of feeding gears 30L and 30R are arranged. In the wire feeding
portion 3A, one of the wires W is in contact with a groove portion of the feeding gear 30L, the
other one of the wires W is in contact with a groove portion of the feeding gear 30R, and the
one wire W and the other wire W are in contact with each other. Accordingly, by rotation of
the pair of feeding gears 30 (30L and 30R), the wire feeding portion 3A feeds the two wires W
sandwiched between the pair of feeding gears 30 (30L and 30R) along an extension direction
of the wires W by a frictional force generated between the feeding gear 30L and the one wire
W, a frictional force generated between the feeding gear 30R and the other wire W, and a
frictional force generated between the two wires W.

[0021] In the wire feeding portion 3A, a rotation direction of the feeding gears 30 is
switched by switching a rotation direction of the feeding motor 31 between the forward and
reverse directions, and a feeding direction of the wires W is switched between the forward and
reverse directions.

[0022] The wire guide 4A is arranged on an upstream side and a downstream side of the
feeding gears 30 with respect to the feeding direction of the wires W fed in the forward direction.
The wire guide 4A guides the two wires W, which enter the wire guide 4A, between the pair of
feeding gears 30 in such a manner that the two wires W are arranged in parallel along the
direction in which the pair of feeding gears 30 are arranged.

[0023] In the wire guide 4A, an opening area of an opening on the upstream side with
respect to the feeding direction of the wires W fed in the forward direction is larger than that of
an opening on the downstream side, and a part or all of an inner surface of the opening is tapered.
Accordingly, an operation of inserting the wires W pulled out from the reel 20 accommodated
in the magazine 2A into the wire guide 4A can be easily performed.

[0024] The curl forming portion SA includes the curling guide 50a that curls the two wires
W fed by the wire feeding portion 3A and regulates a direction in which the two wires W are
arranged in parallel, and a leading guide 50b that leads the two wires W, which are curled by
the curling guide 50a, to the binding portion 7A. The curl forming portion 5A forms an annular
feeding path Ru as indicated by a two-dot chain line in FIG. 1A from the curling guide 50a to
the binding portion 7A through the leading guide 50b by curling the two wires W which are fed
by the wire feeding portion 3A and pass through the curling guide 50a.

[0025] The cutting portion 6A includes a fixed blade portion 60, a movable blade portion
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61 that cuts the wires W in cooperation with the fixed blade portion 60, and a transmission
mechanism 62 that transmits an operation of the binding portion 7A to the movable blade
portion 61. The cutting portion 6A cuts the wires W by a rotation operation of the movable
blade portion 61 with the fixed blade portion 60 as a fulcrum shaft.
[0026] The binding portion 7A includes a wire locking body 70 in which the wires W are
locked, and a sleeve 71 that actuates the wire locking body 70. The driving portion 8A includes
a motor 80 and a speed reducer 81 that performs deceleration and torque amplification.
[0027] The reinforcing bar binding machine 1A includes a wire abutting portion 90 against
which distal ends of the wires W abut, at a terminal end of the feeding path of the wires W
which pass through the annular feeding path Ru and which are locked by the wire locking body
70. In the reinforcing bar binding machine 1A, the curling guide 50a and the leading guide 50b
of the curl forming portion 5A described above are provided at a front side end portion of the
main body portion 10A. Further, in the reinforcing bar binding machine 1A, a reinforcing bar
abutting portion 91 against which the reinforcing bars S abut is provided between the curling
guide 50a and the leading guide 50b at the front side end portion of the main body portion 10A.
[0028] In the reinforcing bar binding machine 1A, the handle portion 11A extends
downward from the main body portion 10A. Further, a battery 15A is detachably attached to a
lower portion of the handle portion 11A. In the reinforcing bar binding machine 1A, the
magazine 2A is provided on a forward side of the handle portion 11A. In the reinforcing bar
binding machine 1A, the wire feeding portion 3A, the cutting portion 6A, the binding portion
7A, the driving portion 8A that drives the binding portion 7A, and the like described above are
accommodated in the main body portion 10A.
[0029] In the reinforcing bar binding machine 1A, a trigger 12A is provided on a front side
of the handle portion 11A, and a switch 13A is provided inside the handle portion 11A. In the
reinforcing bar binding machine 1A, a controller 100A controls the feeding motor 31 and the
motor 80 in accordance with a state of the switch 13A pressed by an operation of the trigger
12A.
[0030] Main Portion Configuration Example of Reinforcing Bar Binding Machine
according to the Present Embodiment

Configuration Example of Magazine

FIG. 2A is a side view illustrating an example of a magazine according to the first
embodiment, FIG. 2B is a cross-sectional view taken along a line A-A of FIG. 2A, FIG. 2C is
a cross-sectional view taken along a line B-B of FIG. 2A, and FIG. 2D is a perspective view

illustrating the example of the magazine according to the first embodiment. Further, FIG. 3A is
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a side view illustrating the example of the magazine according to the first embodiment in a state
in which parts are removed, and FIGS. 3B and 3C are perspective views illustrating the example
of the magazine according to the first embodiment in the state in which the parts are removed.

[0031] The magazine 2A according to the first embodiment includes a shaft portion 21f
that rotatably supports the reel 20 with respect to the magazine 2A. The magazine 2A includes
a side wall portion 21a on one side portion along a rotation axis of the reel 20 defined by the
shaft portion 21f. In the magazine 2A, the side wall portion 21a closes a side portion in a second
direction indicated by an arrow C2, the second direction is a direction opposite to the first
direction in which the reel 20 is offset. In addition, the magazine 2A includes a peripheral wall
portion 21b erected from the side wall portion 21a along a rotation circumferential direction of
the reel 20.

[0032] Further, the magazine 2A includes a lid portion 22 that opens and closes the other
side portion along the rotation axis of the reel 20. In the magazine 2A, the lid portion 22 is
provided in a side portion in the first direction in which the reel 20 is offset, and opens and
closes an opening of the magazine 2A by a rotation operation with a hinge portion 22a provided
in the peripheral wall portion 21b as a fulcrum. In the magazine 2A, the reel 20 can be attached
and detached by opening the lid portion 22.

[0033] In the magazine 2A, a space having a size allowing the reel 20 to rotate is formed
by the side wall portion 21a, the peripheral wall portion 21b, and the lid portion 22 in a closed
state.

[0034] In addition, the magazine 2A includes a feeding port 21c¢ for the wires W on a side
where the magazine 2A is connected to the wire feeding portion 3A. Further, the magazine 2A
includes a feeding path forming portion 21d that forms the feeding path for the wires W pulled
out from the reel 20, on a side opposite to the feeding port 21¢ with an accommodation position
21e of the reel 20 interposed between the feeding port 21c and the feeding path forming portion
21d. The feeding path forming portion 21d is constituted by a space between the reel 20 and
the peripheral wall portion 21b.

[0035] The magazine 2A includes a separating portion 23 in the feeding path forming

portion 21d. The separating portion 23 includes a protruding portion 23b protruding in the first
direction indicated by the arrow C1 from the side wall portion 21a toward the feeding path
forming portion 21d of the magazine 2A. The protruding portion 23b protrudes in the axial

direction of the reel 20 along the peripheral wall portion 21b.

[0036] In the magazine 2A, the feeding path forming portion 21d positioned on the side

opposite to the feeding port 21c is a range in which the wires W are easily bent by an operation
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of feeding the wires W in the reverse direction indicated by the arrow R, and is a range in which
the bent wires W are easily displaced in a direction approaching the wires W wound around the
reel 20 by a next operation of feeding the wires W in the forward direction indicated by the
arrow F. Therefore, the separating portion 23 is provided in the feeding path forming portion
21d. The separating portion 23 separates the reel 20 accommodated in the magazine 2A and the
wires W bent by the feeding path forming portion 21d.

[0037] With respect to the protruding portion 23b, the separating portion 23 includes a
rotating member 24a on the upstream side in the feeding direction of the wires W indicated by
the arrow F, and includes a rotating member 24b on the downstream side in the feeding direction
of the wires W indicated by the arrow F. The rotating members 24a and 24b are rotatably
provided such that rotation axes thereof extend in a direction intersecting the feeding direction
of the wires W, and the wires W fed in the forward direction or the reverse direction come into
contact with outer peripheral surfaces thereof.

[0038] The separating portion 23 includes a pressing member 23a that rotatably supports
the rotating members 24a and 24b. The pressing member 23a is attached to a portion of the
protruding portion 23b opposite to the side wall portion 21a. Regarding the rotating members
24a and 24b, one side along an axial direction is rotatably supported by the side wall portion
21a, and the other side along the axial direction is rotatably supported by the pressing member
23a. In the separating portion 23, a makr for leading a loading path of the wires W is provided
in the pressing member 23a in the form of a plane or a solid.

[0039] The magazine 2A includes a regulating portion 25 that regulates movement of the
wires W in the second direction indicated by the arrow C2, the second direction intersects a
direction in which the wires W are fed in the feeding path forming portion 21d, and is along the
axial direction of the reel 20 and the axial direction of the annular feeding path Ru. The
regulating portion 25 is provided corresponding to a position at which the separating portion 23
is provided in the feeding path forming portion 21d, and is constituted by a protrusion
protruding in the first direction indicated by the arrow C1 from the side wall portion 21a toward
the feeding path forming portion 21d. The regulating portion 25 is formed integrally with, for
example, the side wall portion 21a.

[0040] The regulating portion 25 is provided on an outer side along a radial direction of
the reel 20 with respect to the protruding portion 23b between the rotating member 24a and the
rotating member 24b. The regulating portion 25 may be formed integrally with the side wall
portion 21a and the protruding portion 23b. In addition, with respect to the feeding path of the

wires W defined by the wires W coming into contact with the outer peripheral surface of at least
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one of the rotating member 24a and the rotating member 24b, the regulating portion 25 includes
the feeding path, and is provided on the outer side along the radial direction of the reel 20, or
both the outer side and an inner side thereof. A length of the regulating portion 25 along the
circumferential direction of the reel 20 is shorter than a length between the rotating member
24a and the rotating member 24b, and the regulating portion 25 protrudes in the axial direction
of the reel 20 along the peripheral wall portion 21b from the side wall portion 21a between the
rotating member 24a and the rotating member 24b. A protrusion height of the regulating portion
25 from the side wall portion 21a is about half a length of the reel 20 in the axial direction.
[0041] Configuration Example of Binding Portion

FIGS. 4A and 4B are cross-sectional plan views illustrating an example of the
binding portion 7A and the driving portion 8A. Next, configurations of the binding portion 7A
and the driving portion 8A will be described with reference to FIGS. 4A and 4B.
[0042] The binding portion 7A includes a rotation shaft 72 that actuates the wire locking
body 70 and the sleeve 71. The rotation shaft 72 is coupled to the speed reducer 81 via a
coupling portion 72b that is rotatable integrally with the speed reducer 81 and is movable in an
axial direction with respect to the speed reducer 81. The coupling portion 72b includes a spring
72c¢ that biases the rotation shaft 72 to a rearward side, which is a direction approaching the
speed reducer 81, and regulates a position of the rotation shaft 72 along the axial direction.
Accordingly, the rotation shaft 72 is movable to a forward side, which is a direction away from
the speed reducer 81, while receiving a force to be pressed to the rearward side by the spring
72c. Accordingly, when a force for moving the wire locking body 70 to the forward side along
the axial direction is applied to the rotation shaft 72, the rotation shaft 72 can move to the
forward side while receiving the force to be pressed to the rearward side by the spring 72c.
[0043] The wire locking body 70 includes a center hook 70C coupled to the rotation shaft
72, and a first side hook 70R and a second side hook 70L that open and close with respect to
the center hook 70C.
[0044] The center hook 70C is coupled to a distal end of the rotation shaft 72, which is one
end portion of the rotation shaft 72 in the axial direction, via a configuration capable of rotating
with respect to the rotation shaft 72 and capable of moving integrally with the rotation shaft 72
in the axial direction.
[0045] In the wire locking body 70, by a rotation operation with a shaft 71b as a fulcrum,
a distal end side of the first side hook 70R opens and closes in a direction in which the distal
end side of the first side hook 70R comes into contact with or separates from the center hook

70C. A distal end side of the second side hook 70L opens and closes in a direction in which the
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distal end side of the second side hook 70L comes into contact with or separates from the center
hook 70C.

[0046] The sleeve 71 includes a protrusion (not illustrated) protruding to an inner
peripheral surface of a space into which the rotation shaft 72 is inserted, and the protrusion
enters a groove portion of a feeding screw 72a formed along the axial direction on an outer
periphery of the rotation shaft 72. The sleeve 71 is supported by a support member 76d in a
manner of being rotatable and slidable in the axial direction. When the rotation shaft 72 rotates,
the sleeve 71 is moved in a direction along the axial direction of the rotation shaft 72, in
accordance with a rotation direction of the rotation shaft 72 due to an action of the protrusion
(not illustrated) and the feeding screw 72a of the rotation shaft 72. The sleeve 71 rotates
integrally with the rotation shaft 72.

[0047] The sleeve 71 includes an opening and closing pin 71a that opens and closes the
first side hook 70R and the second side hook 70L.
[0048] The opening and closing pin 71a is inserted into an opening and closing guide hole

73 provided in the first side hook 70R and the second side hook 70L. The opening and closing
guide hole 73 extends along a moving direction of the sleeve 71 and has a shape that converts
a linear motion of the opening and closing pin 71a, which is moved in conjunction with the
sleeve 71, into an opening and closing operation due to rotation of the first side hook 70R and
the second side hook 70L with the shaft 71b as a fulcrum.

[0049] In the wire locking body 70, when the sleeve 71 is moved in a downward direction
indicated by an arrow A2, the first side hook 70R and the second side hook 70L are moved in
a direction away from the center hook 70C by the rotation operation with the shaft 71b as a
fulcrum due to a trajectory of the opening and closing pin 71a and the shape of the opening and
closing guide hole 73.

[0050] Accordingly, the first side hook 70R and the second side hook 70L are opened with
respect to the center hook 70C, and the feeding path through which the wires W pass is formed
between the first side hook 70R and the center hook 70C and between the second side hook
70L and the center hook 70C.

[0051] In a state in which the first side hook 70R and the second side hook 70L are opened
with respect to the center hook 70C, the wires W fed by the wire feeding portion 3A pass
between the center hook 70C and the first side hook 70R. The wires W that pass between the
center hook 70C and the first side hook 70R are led to the curl forming portion 5A. The wires
W curled by the curling guide 50a and led to the binding portion 7A by the leading guide 50b
pass between the center hook 70C and the second side hook 70L.
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[0052] In the wire locking body 70, when the sleeve 71 is moved in an upward direction
indicated by an arrow A1, the first side hook 70R and the second side hook 70L are moved in
a direction in which the first side hook 70R and the second side hook 70L approach the center
hook 70C by the rotation operation with the shaft 71b as a fulcrum due to the trajectory of the
opening and closing pin 71a and the shape of the opening and closing guide hole 73.
Accordingly, the first side hook 70R and the second side hook 70L are closed with respect to
the center hook 70C.

[0053] When the first side hook 70R is closed with respect to the center hook 70C, the
wires W sandwiched between the first side hook 70R and the center hook 70C are locked in a
manner of being capable of moving between the first side hook 70R and the center hook 70C.
When the second side hook 70L is closed with respect to the center hook 70C, the wires W
sandwiched between the second side hook 70L and the center hook 70C are locked in a manner
that the wires W are not removed from a portion between the second side hook 70L and the
center hook 70C.

[0054] The sleeve 71 includes a bending portion 71¢l that forms the wires W into a
predetermined shape by pressing and bending a distal end side, which is one end portion of the
wires W, in a predetermined direction, and a bending portion 71c2 that forms the wires W into
a predetermined shape by pressing and bending a terminal end side, which is the other end
portion of the wires W cut by the cutting portion 6A, in a predetermined direction.

[0055] When the sleeve 71 is moved in the upward direction indicated by the arrow Al,
the distal end side of the wires W locked by the center hook 70C and the second side hook 70L
is pressed by the bending portion 71cl and is bent toward the reinforcing bars S. When the
sleeve 71 is moved in the upward direction indicated by the arrow A1, the terminal end side of
the wires W, which is locked by the center hook 70C and the first side hook 70R and cut by the
cutting portion 6A, is pressed by the bending portion 71¢2 and is bent toward the reinforcing
bars S.

[0056] The binding portion 7A includes a rotation regulating portion 74 that regulates the
rotations of the wire locking body 70 and the sleeve 71 which are in conjunction with a rotation
operation of the rotation shaft 72. In the binding portion 7A, the rotation regulating portion 74
regulates the rotation of the sleeve 71 which is in conjunction with the rotation of the rotation
shaft 72 according to a position of the sleeve 71 along the axial direction of the rotation shaft
72, and the sleeve 71 is moved in the directions indicated by the arrow A1 and the arrow A2 by
the rotation operation of the rotation shaft 72.

[0057] Accordingly, the sleeve 71 is moved in the direction indicated by the arrow Al
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without rotating, whereby the first side hook 70R and the second side hook 70L are closed with
respect to the center hook 70C, and the wires W are locked. The sleeve 71 is moved in the
direction indicated by the arrow A2 without rotating, whereby the first side hook 70R and the
second side hook 70L are opened with respect to the center hook 70C, and the locking of the
wires W is released.
[0058] In the binding portion 7A, when the regulation of the rotation of the sleeve 71 by
the rotation regulating portion 74 is released, the sleeve 71 rotates in conjunction with the
rotation of the rotation shaft 72.
[0059] Accordingly, the first side hook 70R and the second side hook 70L, which lock the
wires W, and the center hook 70C rotate, and the locked wires W are twisted.
[0060] Operation Example of Reinforcing Bar Binding Machine according to First
Embodiment

FIGS. 5A, 5B, 5C, 5D, SE, 5F, 5G, and SH are main portion side cross-sectional
views illustrating an example of an operation of the reinforcing bar binding machine according
to the first embodiment. FIG. 5A illustrates a state in which the reinforcing bars S are inserted
at a position where the reinforcing bars S can be bound. FIG. 5B illustrates an operation of
feeding the wires W in the forward direction and winding the wires W around the reinforcing
bars S. FIG. 5C illustrates an operation of locking the wires W wound around the reinforcing
bars S. FIG. 5D illustrates an operation of feeding the wires W in the reverse direction and
winding the wires W around the reinforcing bars S. FIG. 5E illustrates an operation of cutting
a surplus of the wires W wound around the reinforcing bars S. FIG. 5F illustrates an operation
of bending the wires W wound around the reinforcing bars S. FIGS. 5G and 5H illustrate an
operation of twisting the wires W wound around the reinforcing bars S.
[0061] Next, an operation of binding the reinforcing bars S with the wires W by the
reinforcing bar binding machine 1A according to the first embodiment will be described with
reference to FIGS. 5A, 5B, 5C, 5D, 5E, 5F, 5G, and 5H.
[0062] In the reinforcing bar binding machine 1A, a state in which the two wires W are
sandwiched between the pair of feeding gears 30 (30L and 30R) and the distal ends of the two
wires W are positioned between a sandwich position of the feeding gears 30 (30L and 30R) and
the fixed blade portion 60 of the cutting portion 6A is a standby state. Further, in the reinforcing
bar binding machine 1A, in the standby state, the sleeve 71 and the wire locking body 70 having
the first side hook 70R, the second side hook 70L, and the center hook 70C attached to the
sleeve 71 move to the rearward side indicated by the arrow A2, and as illustrated in FIG. 4A,

the first side hook 70R is opened with respect to the center hook 70C, and the second side hook
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70L is opened with respect to the center hook 70C.

[0063] As illustrated in FIG. 5A, when the reinforcing bars S are inserted between the
curling guide 50a and the leading guide 50b of the curl forming portion 5A and the trigger 12A
is operated, the feeding motor 31 is driven in a forward rotation direction, and as illustrated in
FIG. 5B, the two wires W are fed in the forward direction indicated by the arrow F by the wire
feeding portion 3A.

[0064] The two wires W fed in the forward direction by the wire feeding portion 3A are
arranged in parallel along the axial direction of the annular feeding path Ru by the wire guide
4A.

[0065] The two wires W fed in the forward direction pass between the center hook 70C
and the first side hook 70R and are fed to the curling guide 50a of the curl forming portion 5A.
By passing through the curling guide 50a, the two wires W are curled to be wound around the
reinforcing bars S along the annular feeding path Ru.

[0066] The two wires W, which are fed in the forward direction by the wire feeding portion
3A and are curled by the curling guide 50a along the annular feeding path Ru, are led by the
leading guide 50b, and further are fed in the forward direction by the wire feeding portion 3A,
whereby the wires are led between the center hook 70C and the second side hook 70L by the
leading guide 50b. Then, the two wires W are fed until the distal ends of the two wires W abut
against the wire abutting portion 90. When the distal ends of the two wires W are fed to a
position at which the distal ends abut against the wire abutting portion 90, the driving of the
feeding motor 31 is stopped.

[0067] After the feeding of the wires W in the forward direction is stopped, the motor 80
is driven in the forward rotation direction. Regarding the sleeve 71, in an operation range in
which the wires W are locked by the wire locking body 70, the rotation of the sleeve 71 in
conjunction with the rotation of the rotation shaft 72 is regulated by the rotation regulating
portion 74. Accordingly, as illustrated in FIG. 5C, the rotation of the motor 80 is converted into
a linear movement, and the sleeve 71 moves in the direction indicated by the arrow A1 which
is the forward side.

[0068] When the sleeve 71 is moved to the forward side, the opening and closing pin 71a
passes through the opening and closing guide hole 73. Accordingly, the first side hook 70R is
moved in the direction in which the first side hook 70R approaches the center hook 70C by the
rotation operation with the shaft 71b as a fulcrum. When the first side hook 70R is closed with
respect to the center hook 70C, the wires W sandwiched between the first side hook 70R and

the center hook 70C are locked in a manner of being capable of moving between the first side
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hook 70R and the center hook 70C.

[0069] The second side hook 70L is moved in the direction in which the second side hook
70L approaches the center hook 70C by the rotation operation with the shaft 71b as a fulcrum.
When the second side hook 70L is closed with respect to the center hook 70C, the wires W
sandwiched between the second side hook 70L and the center hook 70C are locked in a manner
that the wires W are not removed from the portion between the second side hook 70L and the
center hook 70C.

[0070] After the sleeve 71 is advanced to a position at which the wires W are locked by the
operation of closing the first side hook 70R and the second side hook 70L, the rotation of the
motor 80 is temporarily stopped, and the feeding motor 31 is driven in a reverse rotation
direction.

[0071] Accordingly, the pair of feeding gears 30 (30L and 30R) rotate in reverse, and as
illustrated in FIG. 5D, the two wires W sandwiched between the pair of feeding gears 30 (30L
and 30R) are fed in the reverse direction indicated by the arrow R. The distal end side of the
two wires W are locked so as not to be removed from the portion between the second side hook
70L and the center hook 70C, and thus the wires W are wound around the reinforcing bars S by
the operation of feeding the wires W in the reverse direction.

[0072] After winding the wires W around the reinforcing bars S and stopping the driving
of the feeding motor 31 in the reverse rotation direction, the sleeve 71 is further moved to the
forward side indicated by the arrow A1 by driving the motor 80 in the forward rotation direction.
As illustrated in FIG. S5E, when the movement of the sleeve 71 to the forward side is transmitted
to the cutting portion 6A by the transmission mechanism 62, the movable blade portion 61
rotates, and the wires W locked by the first side hook 70R and the center hook 70C are cut by
operations of the fixed blade portion 60 and the movable blade portion 61.

[0073] When the motor 80 is driven in the forward rotation direction, the sleeve 71 is
moved to the forward side indicated by the arrow A1, the two wires W are cut, and the bending
portions 71cl and 71¢c2 move in a direction approaching the reinforcing bars S almost at the
same time. Accordingly, the distal end side of the two wires W locked by the center hook 70C
and the first side hook 70R is pressed toward the reinforcing bars S by the bending portion 71c¢1,
and is bent toward the reinforcing bars S with a locking position as a fulcrum. When the sleeve
71 is further moved to the forward side, the wires W locked between the second side hook 70L
and the center hook 70C are held in a state of being sandwiched by the bending portion 71¢1.
[0074] The terminal end side of the wires W locked by the center hook 70C and the first
side hook 70R and cut by the cutting portion 6A is pressed toward the reinforcing bars S by the
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bending portion 71¢2, and is bent toward the reinforcing bars S side with the locking position
as a fulcrum. When the sleeve 71 is further moved to the forward side, the wires W locked
between the first side hook 70R and the center hook are held in a state of being sandwiched by
the bending portion 71¢2. In an operation range in which the wires W are bent and formed, the
sleeve 71 is regulated from rotating in conjunction with the rotation of the rotation shaft 72 by
the rotation regulating portion 74, and the sleeve 71 is moved to the forward side without
rotating.

[0075] After the distal end side and the terminal end side of each of the two wires W are
bent toward the reinforcing bars S, the motor 80 is further driven in the forward rotation
direction, and the sleeve 71 is further moved to the forward side. When the sleeve 71 moves to
a predetermined position, the regulation of the rotation of the sleeve 71 by the rotation
regulating portion 74 is released.

[0076] Accordingly, when the motor 80 is further driven in the forward rotation direction,
the sleeve 71 rotates in conjunction with the rotation shaft 72, and as illustrated in FIG. 5F, the
operation of twisting the two wires W locked by the wire locking body 70 is started.

[0077] In the binding portion 7A, in an operation range in which the sleeve 71 rotates to
twist the wires W, the wires W locked by the wire locking body 70 are twisted, whereby a force
that pulls the wire locking body 70 to the forward side along the axial direction of the rotation
shaft 72 is applied. On the other hand, the rotation shaft 72 receives a force that is pressed to
the rearward side by the spring 72c. Accordingly, the wire locking body 70 moves to the
forward side while the rotation shaft 72 receives the force that is pressed to the rearward side
by the spring 72c, and as illustrated in FIG. 5G, the wires W are twisted while the wire locking
body 70 moves to the forward side.

[0078] In the binding portion 7A, in the operation range in which the sleeve 71 rotates to
twist the wires W, when the wire locking body 70 further rotates in conjunction with the rotation
shaft 72, the wire locking body 70 and the rotation shaft 72 further twist the wires W while
moving to the forward side which is a direction in which a gap between a twisted portion of the
wires W and the reinforcing bars S decreases.

[0079] Therefore, as illustrated in FIG. SH, the gap between the twisted portion of the wires
W and the reinforcing bars S decreases, and the twisted two wires W are brought into close
contact with the reinforcing bars S along the reinforcing bars S.

[0080] When it is detected that a load applied to the motor 80 is maximized by twisting the
two wires W, the forward rotation of the motor 80 is stopped. Next, when the motor 80 is driven

in the reverse rotation direction, the rotation shaft 72 rotates in reverse, and the sleeve 71 rotates
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in reverse following the reverse rotation of the rotation shaft 72, the sleeve 71 is regulated from
rotating in conjunction with the rotation of the rotation shaft 72 by the rotation regulating
portion 74. Accordingly, the sleeve 71 moves in the direction indicated by the arrow A2 which
is the rearward side.
[0081] When the sleeve 71 moves to the rearward side, the bending portions 71c1 and 71c2
are separated from the wires W, and the holding of the wires W by the bending portions 71cl
and 71c2 is released. Further, when the sleeve 71 moves to the rearward side, the opening and
closing pin 71a passes through the opening and closing guide hole 73. Accordingly, the first
side hook 70R is moved in a direction away from the center hook 70C by the rotation operation
with the shaft 71b as a fulcrum. The second side hook 70L is moved in the direction away from
the center hook 70C by the rotation operation with the shaft 71b as a fulcrum. Accordingly, the
two wires W binding the reinforcing bars S are removed from the wire locking body 70.
[0082] Function and Effect Example of Reinforcing Bar Binding Machine according to
First Embodiment

The magazine 2A is not provided with a driving unit that rotates the reel 20, and
thus the reel 20 rotates following the feeding of the wires W by the operation of feeding the
wires W in the forward direction indicated by the arrow F. On the other hand, when the feeding
of the wires W in the forward direction is stopped, the reel 20 continues to rotate slightly due
to inertia, and thus the wires W wound around the reel 20 are loosened and spread in the radial
direction of the reel 20.
[0083] In addition, the reel 20 rotates in a state of being pressed by the wires W by the
operation of feeding the wires W in the reverse direction indicated by the arrow R, but the
rotation of the reel 20 is delayed with respect to a feeding speed of the wires W by the wire
feeding portion 3A. Accordingly, the wires W are bent in a direction in which the wires W
spread along the radial direction of the reel 20 by the operation of feeding the wires W in the
reverse direction indicated by the arrow R.
[0084] Therefore, in a configuration in which the separating portion 23 is not provided in
the feeding path forming portion 21d where the wires W are easily bent, a force of winding the
bent wires W around the reel 20 is applied by the next operation of feeding the wires W in the
forward direction indicated by the arrow F, and there is a possibility that the bent wires W are
entangled with the wires W wound around the reel 20.
[0085] On the other hand, the separating portion 23 is provided in the feeding path forming
portion 21d, and thus the reel 20 accommodated in the magazine 2A and the wires W bent by

the feeding path forming portion 21d are separated by the separating portion 23 in a range in
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which the bent wires W easily approach the reel 20 by the operation of feeding the wires W in
the forward direction indicated by the arrow F.

[0086] Accordingly, the wires W that are fed in the reverse direction indicated by the arrow
R and are bent are restrained from being displaced in a direction approaching the reel 20 by the
next operation of feeding the wires W in the forward direction indicated by the arrow F, and
the wires W pulled out from the reel 20 is restrained from being entangled with the wires W
wound around the reel 20.

[0087] In addition, since the separating portion 23 includes the rotating members 24a and
24b at the end portions on the upstream side and the downstream side in the feeding direction
of the wires W, the wires W mainly fed in the forward direction come into contact with the
rotating members 24a and 24b, and the rotating members 24a and 24b rotate. Accordingly, a
sliding resistance is reduced when the wires W slide against the separating portion 23.

[0088] The wires W wound around the reel 20 are pulled out while moving along the axial
direction of the reel 20 by the operation of feeding the wires W in the forward direction
indicated by the arrow F. However, the wires W pulled out from the reel 20 may be located
close to the second direction indicated by the arrow C2 inside the magazine 2A, and the second
direction is a direction opposite to the first direction in which the reel 20 is offset. In such a
case, the wires W fed in the forward direction by the wire feeding portion 3A and curled by the
curling guide 50a may be led in the first direction from the curling guide 50a and may be
detached from the leading guide 50b. In particular, in the configuration in which the two wires
W are fed, the above situation remarkably occurs in the wires W in contact with the feeding
gear 30L on the driving side.

[0089] Therefore, the magazine 2A includes the regulating portion 25 that regulates the
movement of the wires W toward the second direction indicated by the arrow C2 in the feeding
path forming portion 21d. Since the regulating portion 25 is constituted by the protrusion
protruding in the first direction indicated by the arrow C1 from the side wall portion 21a, the
wires W passing through the outside of the separating portion 23 are restrained from moving in
the second direction beyond the regulating portion 25. Accordingly, the wires W pulled out
from the reel 20 are restrained from being located close to the second direction inside the
magazine 2A.

[0090] Therefore, in the magazine 2A, a position of the wires W along the axial direction
of the annular feeding path Ru and the axial direction of the reel 20 is stabilized without being
biased in the second direction. Accordingly, the wires W fed in the forward direction by the

wire feeding portion 3A and curled by the curling guide 50a can be restrained from being led

CA 3224775 2023-12-21



20

in the first direction from the curling guide 50a, and can be led to enter the leading guide 50b.
Accordingly, it is not necessary to increase the size of the leading guide 50b, it is possible to
restrain an increase in size and an increase in weight of the reinforcing bar binding machine 1A,
and it is possible to restrain deterioration of operability.
[0091] Modifications of Reinforcing Bar Binding Machine according to the Present
Embodiment

Other Configuration Examples of Magazine

FIG. 6A is a side view illustrating an example of a magazine according to a second
embodiment, FIG. 6B is a cross-sectional view taken along a line B1-B1 of FIG. 6A, FIG. 6C
is a cross-sectional view taken along a line B2-B2 of FIG. 6A, and FIG. 6D is a perspective
view illustrating the example of the magazine according to the second embodiment. Further,
FIG. 7A is a side view illustrating another example of the magazine according to the second
embodiment, FIG. 7B is a cross-sectional view taken along a line B3-B3 of FIG. 7A, and FIG.
7C is a cross-sectional view taken along a line B4-B4 of FIG. 7A. In addition, FIGS. 8A, 8B,
8C and 8D are perspective views illustrating an example of a rotating member of the magazine
according to the second embodiment.
[0092] In magazines 2B and 2C according to the second embodiment, configurations
similar to those of the magazine 2A according to the first embodiment are denoted by the same
reference numerals. The magazine 2B includes the separating portion 23 in the feeding path
forming portion 21d. The separating portion 23 separates the reel 20 accommodated in the
magazine 2B and the wires W bent by the feeding path forming portion 21d.
[0093] The separating portion 23 includes the rotating member 24a on the upstream side
in the feeding direction of the wires W indicated by the arrow F, and includes the rotating
member 24b on the downstream side in the feeding direction of the wires W indicated by the
arrow F. The rotating members 24a and 24b are rotatably provided such that the rotation axes
thereof extend in the direction intersecting the feeding direction of the wires W, and the wires
W fed in the forward direction or the reverse direction come into contact with the rotation axes.
[0094] The magazine 2B includes a regulating portion 26 in the rotating member 24b. The
regulating portion 26 is constituted by an inclined surface where the outer peripheral surface of
the rotating member 24b is inclined in a direction in which a diameter of the rotating member
24b decreases from an end portion of the rotating member 24b in the second direction indicated
by the arrow C2 toward the first direction indicated by the arrow C1 in which the reel 20 is
offset, and the second direction is opposite to the direction in which the reel 20 is offset.

[0095] The regulating portion 26 has a conical shape inclined in a direction in which the
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wires W in contact with the rotating member 24b are led in the first direction along the axial
direction of the rotating member 24b. Accordingly, when the wires W mainly fed in the forward
direction come into contact with the regulating portion 26 of the rotating member 24b, the wires
W are fed while being led in the first direction indicated by the arrow C1 due to the conical
shape of the regulating portion 26, and the wires W are regulated from moving in the second
direction indicated by the arrow C2 in the feeding path forming portion 21d.

[0096] The magazine 2C includes the regulating portion 26 in the rotating member 24a and
the rotating member 24b. The regulating portion 26 is constituted by an inclined surface where
the outer peripheral surfaces of the rotating members 24a and 24b are inclined in a direction in
which the diameters of the rotating members 24a and 24b decrease from the end portions of the
rotating members 24a and 24b in the second direction indicated by the arrow C2 toward the
first direction indicated by the arrow C1 in which the reel 20 is offset, and the second direction
is opposite to the direction in which the reel 20 is offset.

[0097] The regulating portion 26 has a conical shape inclined in a direction in which the
wires W in contact with the rotating members 24a and 24b are led in the first direction along
the axial directions of the rotating members 24a and 24b. Accordingly, when the wires W
mainly fed in the forward direction come into contact with the regulating portion 26 of the
rotating members 24a and 24b, the wires W are fed while being led in the first direction
indicated by the arrow C1 due to the conical shape of the regulating portion 26, and the wires
W are regulated from moving in the second direction indicated by the arrow C2 in the feeding
path forming portion 21d.

[0098] In a configuration in which the regulating portion 26 is provided in the rotating
member 24b, as illustrated in FIG. 8A, the regulating portion 26 may be provided in a range of
about 1/3 of a length of the rotating member 24b in the axial direction, which is shorter than
half of the length, from the end portion of the rotating member 24b in the second direction
indicated by the arrow C2 to form the conical shape, and a remaining portion of the rotating
member 24b may be formed in a cylindrical shape. Further, as illustrated in FIG. 8B, the
regulating portion 26 may be provided in a range of about half the length of the rotating member
24b in the axial direction from the end portion of the rotating member 24b in the second
direction indicated by the arrow C2 to form the conical shape, and a remaining portion of the
rotating member 24b may be formed in a cylindrical shape. In addition, as illustrated in FIG.
8C, the regulating portion 26 may be provided in a range of about 2/3 of the length of the
rotating member 24b in the axial direction, which is longer than half of the length, from the end

portion of the rotating member 24b in the second direction indicated by the arrow C2 to form
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the conical shape, and a remaining portion of the rotating member 24b may be formed in a
cylindrical shape. Further, as illustrated in FIG. 8D, the regulating portion 26 may be provided
over the entire rotating member 24b along the axial direction to form the conical shape.

[0099] On the other hand, in a configuration in which the regulating portion 26 is provided
in the rotating member 24a, as illustrated in FIG. 8A, it is preferable that the regulating portion
26 is provided in a range of about 1/3 of a length of the rotating member 24a in the axial
direction, which is shorter than half of the length, from the end portion of the rotating member
24a in the second direction indicated by the arrow C2 to form the conical shape, and a remaining
portion of the rotating member 24a is formed in a cylindrical shape. A diameter of the portion
of the rotating member 24a having the cylindrical shape is larger than that of the rotating
member 24b. When the diameter of the rotating member 24a is small, a curvature is reduced
when the wires W come into contact with the outer peripheral surface and the path of the wires
W is changed as compared with a case where the diameter of the rotating member 24a is large,
and thus the wires W may be bent. Therefore, the diameter of the rotating member 24a is
increased. On the other hand, when the regulating portion 26 is provided over the entire rotating
member 24a along the axial direction to form the conical shape, it is necessary to increase a
diameter of a small diameter side of the conical shape. However, a diameter of a large diameter
side of the conical shape is limited to be increased due to a limitation by the size of the magazine
2C or the like. Therefore, an angle of a taper is decreased, and an effect of moving the wires W
on the inclined surface of the outer peripheral surface of the rotating member 24a is reduced.
Therefore, it is preferable that the rotating member 24a has a configuration in which the
regulating portion 26 is provided in the range of about 1/3 of the length in the axial direction to
form the conical shape, and the remaining portion is formed in the cylindrical shape.

[0100] The magazine 2B may not include the rotating member 24a but include the rotating
member 24b, and may include the regulating portion 26 in the rotating member 24b. Further,
the magazine 2C may not include the rotating member 24a but include the rotating member 24b,
and may include the regulating portion 26 in the rotating member 24b. Even in a configuration
in which the reinforcing bars S are bound by using a single wire W, the offset of the magazines
2A, 2B and 2C (the reel 20) causes a problem that the wires W move toward the second direction
indicated by the arrow C2. Then, by including the regulating portions 25 and 26, it is possible
to regulate the wires W from moving in the second direction indicated by the arrow C2 in the
feeding path forming portion 21d. Accordingly, in the embodiments described above, examples
of binding the reinforcing bars S by using a plurality of wires W are described, but a

configuration in which the reinforcing bars S are bound by using a single wire W may be
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adopted, and the number of wires W is not essential.

[0101] FIG. 9A is a side view illustrating an example of a magazine according to a third
embodiment, FIG. 9B is a cross-sectional view taken along a line B5-B5 of FIG. 9A, FIG. 9C
is a cross-sectional view taken along a line B6-B6 of FIG. 9A, FIG. 9D is a cross-sectional
perspective view taken along a line B7-B7 of FIG. 9A, and FIG. 9E is a perspective view
illustrating the example of the magazine according to the third embodiment.

[0102] In a magazine 2D according to the third embodiment, configurations similar to
those of the magazine 2A according to the first embodiment are denoted by the same reference
numerals. The magazine 2D includes the separating portion 23 in the feeding path forming
portion 21d. The separating portion 23 separates the reel 20 accommodated in the magazine 2D
and the wires W bent by the feeding path forming portion 21d. The separating portion 23
includes the protruding portion 23b protruding in the first direction indicated by the arrow C1
from the side wall portion 21a toward the feeding path forming portion 21d of the magazine
2D. The protruding portion 23b protrudes in the axial direction of the reel 20 along the
peripheral wall portion 21b.

[0103] The separating portion 23 includes the rotating member 24b in the feeding path
forming portion 21d of the magazine 2D. The separating portion 23 may not include the
protruding portion 23b but include the rotating member 24b. In a configuration in which the
separating portion 23 includes the protruding portion 23b, the rotating member 24b is provided
on the downstream side in the feeding direction of the wires W indicated by the arrow F with
respect to the protruding portion 23b. The separating portion 23 may further include the rotating
member 24a in the feeding path forming portion 21d of the magazine 2D. In a configuration in
which the separating portion 23 does not include the protruding portion 23b, the rotating
member 24a is provided on the upstream side in the feeding direction of the wires W indicated
by the arrow F with respect to the rotating member 24b. In the configuration in which the
separating portion 23 includes the protruding portion 23b, the rotating member 24a is provided
on the upstream side in the feeding direction of the wires W indicated by the arrow F with
respect to the protruding portion 23b. The rotating members 24a and 24b are rotatably provided
such that the rotation axes thereof extend in the direction intersecting the feeding direction of
the wires W, and the wires W fed in the forward direction or the reverse direction come into
contact with the rotation axes.

[0104] The magazine 2D includes a regulating portion 27 in the rotating member 24b. In a
configuration in which the rotating member 24a is provided, the magazine 2D may also include

the regulating portion 27 in the rotating member 24a. The regulating portion 27 in the rotating
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member 24b is constituted by an inclined surface where the outer peripheral surface of the
rotating member 24b is inclined in a direction in which the diameter of the rotating member
24b decreases from an end portion of the rotating member 24b in the first direction indicated
by the arrow C1 in which the reel 20 is offset, toward the second direction indicated by the
arrow C2, and the second direction is opposite to the direction in which the reel 20 is offset. In
a configuration in which the rotating member 24a is further provided and the regulating portion
27 is provided in the rotating member 24a, similarly, the regulating portion 27 in the rotating
member 24a is constituted by an inclined surface where the outer peripheral surface of the
rotating member 24a is inclined in a direction in which the diameter of the rotating member 24a
decreases from an end portion of the rotating member 24a in the first direction indicated by the
arrow C1 in which the reel 20 is offset, toward the second direction indicated by the arrow C2,
and the second direction is opposite to the direction in which the reel 20 is offset. In the
configuration in which the rotating member 24a is further provided and the regulating portion
27 is provided in the rotating member 24a, inclined angles of the regulating portion 27 with
respect to the axial directions of the rotating member 24a and the rotating member 24b may be
the same or may be different. For example, the inclined angle of the regulating portion 27 with
respect to the rotating member 24b may be larger than the inclined angle of the regulating
portion 27 with respect to the rotating member 24a.

[0105] The magazine 2D may include the regulating portion 25 that regulates the
movement of the wires W in the second direction indicated by the arrow C2 along the axial
direction of the reel 20. The regulating portion 25 is constituted by a protrusion protruding in
the first direction indicated by the arrow C1 with respect to the side wall portion 21a. The
regulating portion 25 may be fixed to the side wall portion 21a by using a screw or the like, and
may be provided integrally with the side wall portion 21a. Further, the regulating portion 25
may be fixed to the peripheral wall portion 21b facing the feeding path forming portion 21d by
using a screw or the like, and may be provided integrally with the peripheral wall portion 21b.
[0106] The regulating portion 25 is provided on the upstream side in the feeding direction
of the wires W indicated by the arrow F with respect to the rotating member 24b. The regulating
portion 25 may be provided on the downstream side in the feeding direction of the wires W
indicated by the arrow F with respect to the rotating member 24b. In addition, the regulating
portion 25 may be provided on the upstream side and the downstream side in the feeding
direction of the wires W indicated by the arrow F with respect to the rotating member 24b. In a
configuration in which the rotating member 24b and further the rotating member 24a are

provided, the regulating portion 25 is provided between the rotating member 24a and the
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rotating member 24b. In the configuration in which the separating portion 23 includes the
protruding portion 23b, the regulating portion 25 is provided on the outer side along the radial
direction of the reel 20 with respect to the protruding portion 23b. In the configuration in which
the rotating member 24b and further the rotating member 24a are provided, the regulating
portion 25 is configured such that a length along the circumferential direction of the reel 20 is
shorter than a length between the rotating member 24a and the rotating member 24b. In addition,
the protrusion height of the regulating portion 25 from the side wall portion 21a is about half
or less than half of the length of the rotating member 24a and/or the rotating member 24b in the
axial direction. That is, the protrusion height of the regulating portion 25 from the side wall
portion 21a is about half or less than half of the length of the reel 20 in the axial direction.

[0107] The regulating portion 27 has a conical shape inclined in a direction in which the
wires W in contact with the rotating member 24b are led in the second direction indicated by
the arrow C2 along the axial direction of the rotating member 24b. Accordingly, when the wires
W mainly fed in the forward direction come into contact with the regulating portion 27 of the
rotating member 24b, the wires W are fed while being led in the second direction indicated by
the arrow C2 due to the conical shape of the regulating portion 27, and the wires W are regulated
from moving in the first direction indicated by the arrow C1 in the feeding path forming portion
21d. In the configuration in which the rotating member 24a is further provided and the
regulating portion 27 is provided in the rotating member 24a, the regulating portion 27 of the
rotating member 24a also has a conical shape inclined in a direction in which the wires W in
contact with the rotating member 24a are led in the second direction indicated by the arrow C2
along the axial direction of the rotating member 24a. Accordingly, when the wires W mainly
fed in the forward direction come into contact with the regulating portion 27 of the rotating
member 24a and/or the rotating member 24b, the wires W are fed while being led in the second
direction indicated by the arrow C2 due to the conical shape of the regulating portion 27, and
the wires W are regulated from moving in the first direction indicated by the arrow C1 in the
feeding path forming portion 21d. Therefore, in the magazine 2D, the position of the wires W
along the axial direction of the annular feeding path Ru and the axial direction of the reel 20 is
stabilized without being biased in the first direction. Accordingly, the wires W fed in the
forward direction by the wire feeding portion 3A and curled by the curling guide 50a can be led
to enter the leading guide 50b. Accordingly, even when a diameter of the reinforcing bars to be
bound becomes large and the diameter of the annular feeding path of the wires becomes large,
it is not necessary to increase a length of the leading guide 50b in a direction along the axial

direction of the annular feeding path, it is possible to restrain the increase in size and the
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increase in weight of the reinforcing bar binding machine 1A, and it is possible to restrain the
deterioration of operability.

[0108] Further, in a configuration in which the regulating portion 25 is provided, since the
regulating portion 25 is constituted by the protrusion protruding in the first direction indicated
by the arrow C1 from the side wall portion 21a, the wires W passing through the outside of the
separating portion 23 are restrained from moving in the second direction beyond the regulating
portion 25. Accordingly, the wires W pulled out from the reel 20 are restrained from being
located close to the second direction inside the magazine 2D.

[0109] Therefore, in the magazine 2D, the position of the wires W along the axial direction
of the annular feeding path Ru and the axial direction of the reel 20 is stabilized without being
biased in the first direction and the second direction. Accordingly, the wires W fed in the
forward direction by the wire feeding portion 3A and curled by the curling guide 50a can be led
to enter the leading guide 50b. Accordingly, even when a diameter of the reinforcing bars to be
bound becomes large and the diameter of the annular feeding path of the wires becomes large,
it is not necessary to increase a length of the leading guide 50b in a direction along the axial
direction of the annular feeding path, it is possible to restrain the increase in size and the
increase in weight of the reinforcing bar binding machine 1A, and it is possible to restrain the
deterioration of operability. The regulating portion 27 is provided in the rotating member 24b
and/or the rotating member 24a, but a non-rotating member may be integrally or separately
provided in the feeding path forming portion 21d of the magazine 2D, and a regulating portion
may be provided in the non-rotating member. For example, such a regulating portion is
constituted by an inclined surface inclined in a direction in which an interval between a surface
of the member provided in the feeding path forming portion 21d, which faces the feeding path
forming portion 21d, and the peripheral wall portion 21b facing the feeding path forming
portion 21d becomes narrower from the second direction toward the first direction in which the
reel 20 is offset, and the second direction is opposite to the direction in which the reel 20 is
offset.

[0110] FIG. 10A is a cross-sectional view illustrating an example of a magazine according
to a fourth embodiment, and FIG. 10B is a perspective view illustrating the example of the
magazine according to the fourth embodiment. Further, a cross section in the cross-sectional
view of FIG. 10A is equivalent to the line B5-B5 of FIG. 9A.

[0111] In a magazine 2E according to the fourth embodiment, configurations similar to
those of the magazine 2A according to the first embodiment and the magazine 2D according to

the third embodiment are denoted by the same reference numerals.
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[0112] The magazine 2E includes a regulating portion 27b in the rotating member 24b. The
magazine 2E may not include the protruding portion 23b and the rotating member 24a but
include the rotating member 24b in the separating portion 23. In a configuration in which the
rotating member 24a is provided, the regulating portion 27 described above may be provided
in the rotating member 24a. The regulating portion 27b of the rotating member 24b includes a
first regulating portion 27b1, a second regulating portion 27b2, and a bottom portion 27b3.
[0113] The first regulating portion 27bl1 is constituted by an inclined surface where the
outer peripheral surface of the rotating member 24b is inclined in a direction in which the
diameter of the rotating member 24b decreases from the end portion of the rotating member
24D in the first direction indicated by the arrow C1 in which the reel 20 is offset, toward the
bottom portion 27b3.

[0114] The second regulating portion 27b2 is constituted by an inclined surface where the
outer peripheral surface of the rotating member 24b is inclined in a direction in which the
diameter of the rotating member 24b decreases from the end portion of the rotating member
24b in the second direction indicated by the arrow C2 toward the bottom portion 27b3, and the
second direction is opposite to the direction in which the reel 20 is offset.

[0115] The bottom portion 27b3 is constituted by providing, in the vicinity of a center in
the axial direction of the rotating member 24b, a portion at which the diameter of the rotating
member 24b becomes smallest between the first regulating portion 27bl and the second
regulating portion 27b2. The bottom portion 27b3 is provided at the center in the axial direction
of the rotating member 24b, or a portion closer to the second direction than the center in the
axial direction of the rotating member 24b, for example. In this example, the bottom portion
27b3 1s formed of a V-shaped groove extending in the circumferential direction of the rotating
member 24b by forming a cross-sectional shape along the axial direction of the rotating member
24b into a V-shape.

[0116] The regulating portion 27b has a conical shape inclined in a direction in which the
wires W in contact with the rotating member 24b are led in the first direction indicated by the
arrow C1 or the second direction indicated by the arrow C2 toward the bottom portion 27b3 in
the vicinity of the center along the axial direction of the rotating member 24b.

[0117] Accordingly, when the wires W fed mainly in the forward direction come into
contact with the regulating portion 27b of the rotating member 24b, the wires W are fed while
being led toward the vicinity of the center along the axial direction of the rotating member 24b
due to the conical shape of the regulating portion 27b. In addition, due to the conical shape of

the regulating portion 27b, the movement of the wires W from the vicinity of the center along
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the axial direction of the rotating member 24b toward the first direction indicated by the arrow
C1 or the second direction indicated by the arrow C2 is regulated.

[0118] Therefore, in the magazine 2E, the position of the wires W along the axial direction
of the annular feeding path Ru and the axial direction of the reel 20 is stabilized without being
biased in the first direction and the second direction. Accordingly, the wires W fed in the
forward direction by the wire feeding portion 3A and curled by the curling guide 50a can be led
to enter the leading guide 50b. Accordingly, even when a diameter of the reinforcing bars to be
bound becomes large and the diameter of the annular feeding path of the wires becomes large,
it is not necessary to increase a length of the leading guide 50b in a direction along the axial
direction of the annular feeding path, it is possible to restrain the increase in size and the
increase in weight of the reinforcing bar binding machine 1A, and it is possible to restrain the
deterioration of operability.

[0119] FIG. 11A is a cross-sectional view illustrating an example of a magazine according
to a fifth embodiment, and FIG. 11B is a perspective view illustrating the example of the
magazine according to the fifth embodiment. Further, a cross section in the cross-sectional view
of FIG. 11A is equivalent to the line B5-B5 of FIG. 9A.

[0120] In a magazine 2F according to the fifth embodiment, configurations similar to those
of the magazine 2A according to the first embodiment and the magazine 2D according to the
third embodiment are denoted by the same reference numerals.

[0121] The magazine 2F includes a regulating portion 28 in the rotating member 24b. The
magazine 2F may not include the protruding portion 23b and the rotating member 24a but
include the rotating member 24b in the separating portion 23. In a configuration in which the
rotating member 24a is provided, the regulating portion 27 described above may be provided
in the rotating member 24a. The regulating portion 28 includes a first regulating portion 28a
that regulates movement of the wires W in the first direction indicated by the arrow C1, a second
regulating portion 28b that regulates movement of the wires W in the second direction indicated
by the arrow C2, and a bottom portion 28¢ formed between the first regulating portion 28a and
the second regulating portion 28b. The regulating portion 28 is constituted by providing a recess
extending in the circumferential direction of the rotating member 24b on the outer peripheral
surface in the vicinity of the center in the axial direction of the rotating member 24b. The first
regulating portion 28a is provided in an end portion of the regulating portion 28 in the first
direction in the form of being erected from the bottom portion 28¢c. The second regulating
portion 28b is provided in an end portion of the regulating portion 28 in the second direction to

face the first regulating portion 28a in the form of being erected from the bottom portion 28c.
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The bottom portion 28c is constituted by providing a portion at which the diameter of the
rotating member 24b becomes smallest between the first regulating portion 28a and the second
regulating portion 28b. In the regulating portion 28, a depth in the radial direction of the rotating
member 24b, which is a depth from the outer peripheral surface of the rotating member 24b to
the bottom portion 28¢, is constituted by a length that allows the wires W to enter the regulating
portion 28 and allows the wires W fed along the rotating member 24b to be held in the regulating
portion 28. In addition, in the regulating portion 28, a width along the axial direction of the
rotating member 24b, which is an interval between the first regulating portion 28a and the
second regulating portion 28b, is constituted by a length that allows the wires W to enter the
regulating portion 28 and allows the wires W to move by a predetermined amount along the
axial direction of the rotating member 24b in the regulating portion 28. The regulating portion
28 is provided at the center in the axial direction of the rotating member 24b, or a portion closer
to the second direction than the center in the axial direction of the rotating member 24b, for
example.

[0122] The wires W enter the regulating portion 28 of the rotating member 24b by an
operation of mainly feeding the wires W in the forward direction. In the configuration in which
the rotating member 24a is further provided and the regulating portion 27 is provided in the
rotating member 24a, when the wires W mainly fed in the forward direction come into contact
with the regulating portion 27 of the rotating member 24a, due to the conical shape of the
regulating portion 27, the wires W are fed while being led in the second direction indicated by
the arrow C2. Accordingly, the movement of the wires W toward the first direction indicated
by the arrow C1 in the feeding path forming portion 21d is regulated.

[0123] When the wires W are led in the second direction indicated by the arrow C2 by the
regulating portion 27 of the rotating member 24a, the wires W are promoted to enter the
regulating portion 28 of the rotating member 24b. The wires W having entered the regulating
portion 28 of the rotating member 24b are fed while being accommodated in the regulating
portion 28 due to an uneven shape of the outer peripheral surface of the rotating member 24b.
Accordingly, the movement of the wires W from the vicinity of the center along the axial
direction of the rotating member 24b toward the first direction indicated by the arrow C1 or the
second direction indicated by the arrow C2 in the feeding path forming portion 21d is regulated
by the first regulating portion 28a and the second regulating portion 28B.

[0124] Therefore, in the magazine 2F, the position of the wires W along the axial direction
of the annular feeding path Ru and the axial direction of the reel 20 is stabilized without being

biased in the first direction and the second direction. Accordingly, the wires W fed in the
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forward direction by the wire feeding portion 3A and curled by the curling guide 50a can be led
to enter the leading guide 50b. Accordingly, even when a diameter of the reinforcing bars to be
bound becomes large and the diameter of the annular feeding path of the wires becomes large,
it is not necessary to increase a length of the leading guide 50b in a direction along the axial
direction of the annular feeding path, it is possible to restrain the increase in size and the
increase in weight of the reinforcing bar binding machine 1A, and it is possible to restrain the
deterioration of operability.

[0125] FIG. 12A is a side view illustrating an example of a magazine according to a sixth
embodiment, FIG. 12B is a cross-sectional view taken along a line B8-B8 of FIG. 12A, FIG.
12C is a cross-sectional perspective view taken along a line B9-B9 of FIG. 124, and FIG. 12D
is a perspective view illustrating the example of the magazine according to the sixth
embodiment.

[0126] In a magazine 2G according to the sixth embodiment, configurations similar to
those of the magazine 2A according to the first embodiment and the magazine 2D according to
the third embodiment are denoted by the same reference numerals. The magazine 2G includes
a regulating portion 29a that regulates movement of the wires W in a direction, the direction
intersects a direction in which the wires W are fed in the feeding path forming portion 21d, and
is along the axial direction of the reel 20 and the axial direction of the annular feeding path Ru.
The regulating portion 29a may include a second regulating portion 29 that regulates the
movement of the wires W in the second direction indicated by the arrow C2 along the axial
direction of the reel 20. The second regulating portion 29 is constituted by a protrusion that is
provided on the downstream side in the feeding direction of the wires W fed in the forward
direction with respect to the position at which the separating portion 23 is provided in the
feeding path forming portion 21d, and protrudes in the first direction indicated by the arrow C1
from the side wall portion 21a.

[0127] The second regulating portion 29 is provided outside along the radial direction of
the reel 20 with respect to the rotating member 24b. A protrusion height of the second regulating
portion 29 from the side wall portion 21a is about less than half of the length of the rotating
member 24b in the axial direction. The second regulating portion 29 faces the outer peripheral
surface of the rotating member 24b at a predetermined interval. In order to restrain the wires W
from moving in the second direction indicated by the arrow C2 and restrain the wires W from
entering between the rotating member 24b and the second regulating portion 29, the second
regulating portion 29 may face the outer peripheral surface of the rotating member 24b at an

interval smaller than the diameter of the wires W.
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[0128] The regulating portion 29a may include a first regulating portion 22b that regulates
the movement of the wires W in the first direction indicated by the arrow C1 along the axial
direction of the reel 20. The first regulating portion 22b is provided on the lid portion 22
constituting a side wall portion of the magazine 2G in the first direction. The first regulating
portion 22b is constituted by a protrusion that is provided on the downstream side in the feeding
direction of the wires W fed in the forward direction with respect to the position at which the
separating portion 23 is provided in the feeding path forming portion 21d, and protrudes in the
second direction indicated by the arrow C2 from the lid portion 22 when the magazine 2G is
closed by the lid portion 22.

[0129] The first regulating portion 22b is provided outside along the radial direction of the
reel 20 with respect to the rotating member 24b. A protrusion height of the first regulating
portion 22b from the lid portion 22 is about less than half of the length of the rotating member
24b in the axial direction. The first regulating portion 22b faces the outer peripheral surface of
the rotating member 24b at a predetermined interval. The first regulating portion 22b may face
the outer peripheral surface of the rotating member 24b at an interval larger than the diameter
of the wires W to an extent that the opening and closing of the lid portion 22 is not hindered,
the wires W can be restrained from moving in the first direction indicated by the arrow C1, and
the wires W can be restrained from entering between the rotating member 24b and the first
regulating portion 22b.

[0130] Accordingly, in the regulating portion 29a, when the magazine 2G is closed by the
lid portion 22, a bottom portion 29b is formed between the second regulating portion 29 and
the first regulating portion 22b. The bottom portion 29b is constituted by providing a recess
between the first regulating portion 22b and the second regulating portion 29 toward the outside
along the radial direction of the reel 20. In the regulating portion 29a, a depth along the radial
direction of the reel 20 is constituted by a length that allows the wires W to enter the regulating
portion 29a and allows the wires W to be held in the regulating portion 29a. In addition, in the
regulating portion 29a, a width along the axial direction of the rotating member 24b is
constituted by a length that allows the wires W to enter the regulating portion 29a and allows
the wires W to move by a predetermined amount along the axial direction of the rotating
member 24b in the regulating portion 29a. The regulating portion 29a is provided to face the
vicinity of the center along the axial direction of the rotating member 24b.

[0131] The wires W fed while being in contact with the outer peripheral surface of the
rotating member 24b enter the regulating portion 29a. In the configuration in which the rotating

member 24a is further provided and the regulating portion 27 is provided in the rotating member
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24a, when the wires W mainly fed in the forward direction come into contact with the regulating
portion 27 of the rotating member 24a, due to the conical shape of the regulating portion 27,
the wires W are fed while being led in the second direction indicated by the arrow C2.
Accordingly, the movement of the wires W toward the first direction indicated by the arrow C1
in the feeding path forming portion 21d is regulated.

[0132] Further, the wires W led in the second direction indicated by the arrow C2 by the
regulating portion 27 of the rotating member 24a is promoted to enter the regulating portion
29a. The wires W having entered the regulating portion 29a are fed while being accommodated
in the regulating portion 29a. Accordingly, the movement of the wires W from the vicinity of
the center along the axial direction of the rotating member 24b toward the first direction
indicated by the arrow C1 or the second direction indicated by the arrow C2 in the feeding path
forming portion 21d is regulated.

[0133] Therefore, in the magazine 2G, the position of the wires W along the axial direction
of the annular feeding path Ru and the axial direction of the reel 20 is stabilized without being
biased in the first direction and the second direction. Accordingly, the wires W fed in the
forward direction by the wire feeding portion 3A and curled by the curling guide 50a can be led
to enter the leading guide 50b. Accordingly, even when a diameter of the reinforcing bars to be
bound becomes large and the diameter of the annular feeding path of the wires becomes large,
it is not necessary to increase a length of the leading guide 50b in a direction along the axial
direction of the annular feeding path, it is possible to restrain the increase in size and the
increase in weight of the reinforcing bar binding machine 1A, and it is possible to restrain the
deterioration of operability.

[0134] FIG. 13A is a cross-sectional view illustrating an example of a magazine according
to a seventh embodiment. Further, a cross section in the cross-sectional view of FIG. 13A is
equivalent to the line BS-BS of FIG. 9A.

[0135] In a magazine 2H according to the seventh embodiment, configurations similar to
those of the magazine 2A according to the first embodiment and the magazine 2E according to
the fourth embodiment are denoted by the same reference numerals.

[0136] The magazine 2H includes the regulating portion 27b in the rotating member 24b.
The magazine 2H may not include the protruding portion 23b and the rotating member 24a but
include the rotating member 24b in the separating portion 23. In a configuration in which the
rotating member 24a is provided, the regulating portion 27 described above may be provided
in the rotating member 24a. In a configuration in which the regulating portion 27b of the

rotating member 24b is divided into at least two portions in the axial direction, the regulating
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portion 27b includes the first regulating portion 27b1 and the second regulating portion 27b2.
[0137] The first regulating portion 27b1 is constituted by a conical member that has the
inclined surface where the outer peripheral surface of the rotating member 24b is inclined in
the direction in which the diameter of the rotating member 24b decreases from the end portion
of the rotating member 24b in the first direction indicated by the arrow C1 in which the reel 20
is offset, toward the second direction indicated by the arrow C2, and the second direction is
opposite to the first direction in which the reel 20 is offset.

[0138] The second regulating portion 27b2 is constituted by a conical member that has an
inclined surface where the outer peripheral surface of the rotating member 24b is inclined in a
direction in which the diameter of the rotating member 24b decreases from the end portion of
the rotating member 24b in the second direction indicated by the arrow C2 toward the first
direction indicated by the arrow C1.

[0139] In the rotating member 24b, the first regulating portion 27bl and the second
regulating portion 27b2 are rotatably attached to a shaft 24c. In the rotating member 24b, when
the first regulating portion 27b1 and the second regulating portion 27b2 are attached to the shaft
24c, the bottom portion 27b3 is formed between the first regulating portion 27b1 and the second
regulating portion 27b2.

[0140] The bottom portion 27b3 is constituted by providing, in the vicinity of the center in
the axial direction of the rotating member 24b, the portion at which the diameter of the rotating
member 24b becomes smallest.

[0141] FIGS. 13B, 13C and 13D are cross-sectional views illustrating an example of the
rotating member 24b. Regarding the rotating member 24b, combinations of a plurality of types
of first regulating portions 27b1 and second regulating portions 27b2 having different lengths
in the axial direction, different inclined angles of the inclined surface, and the like are prepared.
Accordingly, by combining the first regulating portion 27b1 and the second regulating portion
27b2, the rotating member 24b can be implemented in a desired form such as a form in which
the bottom portion 27b3 is provided at a portion closer to the first direction than the center in
the axial direction of the rotating member 24b, a form in which the bottom portion 27b3 is
provided at a portion closer to the second direction than the center in the axial direction of the
rotating member 24b, as illustrated in FIGS. 13B and 13C, or a form in which the bottom portion
27b3 is provided at the center in the axial direction of the rotating member 24b as illustrated in
FIG. 13D.

[0142] Further, the rotating member 24b may adopt a configuration combining three or

more divided parts, and for example, as illustrated in FIG. 13C, the bottom portion 27b3 may
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be a part independent of the first regulating portion 27b1 and the second regulating portion
27b2.

[0143] Therefore, in the magazine 2H, the position of the wires W along the axial direction
of the annular feeding path Ru and the axial direction of the reel 20 can be stabilized at a desired
position without being biased in the first direction and the second direction.

[0144] FIG. 14A is a cross-sectional view illustrating an example of a magazine according
to an eighth embodiment, and FIG. 14B is a perspective view illustrating the example of the
magazine according to the eighth embodiment. Further, a cross section in the cross-sectional
view of FIG. 14A is equivalent to the line B5-BS of FIG. 9A. FIGS. 14C and 14D are cross-
sectional views illustrating an example of an adjusting portion.

[0145] In a magazine 2J according to the eighth embodiment, configurations similar to
those of the magazine 2A according to the first embodiment and the magazine 2E according to
the fourth embodiment are denoted by the same reference numerals.

[0146] The magazine 2J includes the regulating portion 27b in the rotating member 24b.
The magazine 2J may not include the protruding portion 23b and the rotating member 24a but
include the rotating member 24b in the separating portion 23. In a configuration in which the
rotating member 24a is provided, the regulating portion 27 described above may be provided
in the rotating member 24a. The regulating portion 27b of the rotating member 24b includes a
first regulating portion 27b4, a second regulating portion 27b5, and an adjusting portion 27b6.
[0147] The first regulating portion 27b4 is constituted by a conical member that has an
inclined surface where the outer peripheral surface of the rotating member 24b is inclined in a
direction in which the diameter of the rotating member 24b decreases from an end portion side
of the rotating member 24b in the first direction indicated by the arrow C1 in which the reel 20
is offset, toward the adjusting portion 27b6.

[0148] The second regulating portion 27b5 is constituted by a conical member that has an
inclined surface where the outer peripheral surface of the rotating member 24b is inclined in a
direction in which the diameter of the rotating member 24b decreases from an end portion side
of the rotating member 24b in the second direction indicated by the arrow C2 toward the
adjusting portion 27b6, and the second direction is opposite to the direction in which the reel
20 is offset.

[0149] The adjusting portion 27b6 is constituted in a form of connecting the conical
member having the inclined surface where the outer peripheral surface is inclined in the
direction in which the diameter decreases from the end portion side in the first direction

indicated by the arrow C1 toward the center in the axial direction, and the conical member
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having the inclined surface where the outer peripheral surface is inclined in the direction in
which the diameter decreases from the end portion side in the second direction indicated by the
arrow C2 toward the center in the axial direction. A diameter of the adjusting portion 27b6
becomes smallest in the vicinity of the center along the axial direction, and a bottom portion
27b6a is formed at a portion where the diameter becomes smallest. In this example, the bottom
portion 27b6a is formed of a V-shaped groove extending in a circumferential direction of the
adjusting portion 27b6 by forming a cross-sectional shape along an axial direction of the
adjusting portion 27b6 into a V-shape.

[0150] In the rotating member 24b, the first regulating portion 27b4, the second regulating
portion 27b5, and the adjusting portion 27b6 are rotatably attached to the shaft 24c. Further, the
adjusting portion 27b6 is movable in the axial direction with respect to the first regulating
portion 27b4 and the second regulating portion 27b5. The rotating member 24b includes
positioning portions 27b7 that determine a position of the adjusting portion 27b6 in the axial
direction in an adjustable manner with respect to the first regulating portion 27b4 and the second
regulating portion 27b5.

[0151] Each positioning portion 27b7 includes, on a corresponding inner peripheral surface
of the first regulating portion 27b4 and the second regulating portion 27b5, a groove portion
27b8 along a circumferential direction. Further, the positioning portion 27b7 includes an elastic
member 27b9 fitted in the groove portion 27b8. The elastic member 27b9 is constituted by an
elastically deformable member such as an O-ring. Further, the positioning portion 27b7
includes, on an outer peripheral surface of the adjusting portion 27b6, groove portions 27b10
along the circumferential direction. The groove portions 27b10 have a shape capable of being
engaged with and disengaged from the elastic members 27B9, and are formed at a plurality of
positions along the axial direction of the adjusting portion 27b6.

[0152] When the adjusting portion 27b6 is inserted into the inner peripheral surfaces of the
first regulating portion 27b4 and the second regulating portion 27b35, the elastic members 27B9
are freely fitted into the groove portions 27b10 of the adjusting portion 27b6, whereby the
position of the adjusting portion 27b6 in the axial direction with respect to the first regulating
portion 27b4 and the second regulating portion 27b5 is determined. Further, when the adjusting
portion 27b6 is moved in the axial direction with respect to the first regulating portion 27b4 and
the second regulating portion 27b5, the elastic members 27b9 are elastically deformed, and thus
the groove portions 27b10 into which the elastic members 27b9 are fitted are changed, and the
position of the adjusting portion 27b6 in the axial direction with respect to the first regulating

portion 27b4 and the second regulating portion 27b5 is determined according to the provided
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positions of the groove portions 27b10.

[0153] Accordingly, the rotating member 24b can be implemented in a desired form such
as a form in which the bottom portion 27b6a is provided at a portion closer to the first direction
than the center in the axial direction of the rotating member 24b, a form in which the bottom
portion 27b6a is provided at a portion closer to the second direction than the center in the axial
direction of the rotating member 24b, as illustrated in FIGS. 14C and 14D, or a form in which
the bottom portion 27b6a is provided at the center in the axial direction of the rotating member
24b although not shown. Therefore, in the magazine 2J, the position of the wires W along the
axial direction of the annular feeding path Ru and the axial direction of the reel 20 can be
adjusted in a stepwise manner, and the position of the wires W in the same direction can be
stabilized at a desired position without being biased in the first direction and the second
direction.

[0154] FIG. 15A is a side view illustrating an example of a magazine according to a ninth
embodiment, FIG. 15B is a cross-sectional view taken along a line B10-B10 of FIG. 15A, and
FIG. 15C is a cross-sectional perspective view taken along a line B11-B11 of FIG. 15A.
[0155] In a magazine 2K according to the ninth embodiment, configurations similar to
those of the magazine 2A according to the first embodiment and the magazine 2D according to
the third embodiment are denoted by the same reference numerals. The magazine 2K includes
the separating portion 23 in the feeding path forming portion 21d. The separating portion 23
separates the reel 20 accommodated in the magazine 2K and the wires W bent by the feeding
path forming portion 21d.

[0156] The magazine 2K includes the rotating member 24b on the downstream side in the
feeding direction of the wires W indicated by the arrow F with respect to the protruding portion
23b of the separating portion 23. In addition, the magazine 2K includes the regulating portion
27 in the rotating member 24b. The magazine 2K may include the rotating member 24a on the
upstream side in the feeding direction of the wires W indicated by the arrow F with respect to
the protruding portion 23b of the separating portion 23, and may include the regulating portion
27 in the rotating member 24a.

[0157] The magazine 2K includes a regulating member 25a that regulates the movement
of the wires W in the second direction indicated by the arrow C2 along the axial direction of
the reel 20, and an adjusting member 25b that determines a position of the regulating member
25a in an adjustable manner.

[0158] The regulating member 25a is provided on the upstream side in the feeding direction

of the wires W indicated by the arrow F with respect to the rotating member 24b. The regulating
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member 25a may be provided on the downstream side in the feeding direction of the wires W
indicated by the arrow F with respect to the rotating member 24b. In addition, the regulating
member 25a may be provided on the upstream side and the downstream side in the feeding
direction of the wires W indicated by the arrow F with respect to the rotating member 24b. In a
configuration in which the rotating member 24b and further the rotating member 24a are
provided, the regulating member 25a is provided outside along the radial direction of the reel
20 with respect to the separating portion 23 between the rotating member 24a and the rotating
member 24b. The regulating member 25a is supported by the adjusting member 25b in a form
of protruding in the first direction indicated by the arrow C1 from a side wall portion 21a side.
[0159] The adjusting member 25b is constituted by a screw and is rotatably inserted into a
hole 25¢ formed in the side wall portion 21a. The adjusting member 25b inserted into the hole
25¢ extends in the first direction indicated by the arrow C1 and the second direction indicated
by the arrow C2 along the axial direction of the reel 20. The adjusting member 25b is screwed
into a female screw hole 25d formed in the regulating member 25a. Accordingly, when the
adjusting member 25b is rotated, the regulating member 25a moves in the first direction
indicated by the arrow C1 and the second direction indicated by the arrow C2, and a protrusion
height of the regulating member 25a from the side wall portion 21a is freely switched. The
adjusting member 25b may include a sliding-off prevention structure for fixing the position of
the regulating member 25a in an adjustable manner, for example, by increasing friction between
a male screw and a female screw.

[0160] When the wires W mainly fed in the forward direction come into contact with the
regulating portion 27 of the rotating member 24a and/or the rotating member 24b, the wires W
are fed while being led in the second direction indicated by the arrow C2 due to the conical
shape of the regulating portion 27, and the wires W are regulated from moving in the first
direction indicated by the arrow C1 in the feeding path forming portion 21d.

[0161] On the other hand, since the regulating member 25a is provided in a form of
protruding in the first direction indicated by the arrow C1 from the side wall portion 21a, the
wires W passing through the outside of the separating portion 23 are restrained from moving in
the second direction beyond the regulating member 25a. Accordingly, the wires W drawn out
from the reel 20 are restrained from being located close to the second direction inside the
magazine 2K. Further, when the adjusting member 25b is rotated, the protrusion height of the
regulating member 25a from the side wall portion 21a is freely switched. Therefore, in the
magazine 2K, the position of the wires W along the axial direction of the annular feeding path

Ru and the axial direction of the reel 20 can be freely adjusted, and the position of the wires W
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in the same direction can be stabilized at a desired position without being biased in the first
direction and the second direction.

[0162] As described above, in the configuration in which the position of the wires W along
the axial direction of the annular feeding path Ru and the axial direction of the reel 20 can be
adjusted, the position of the wires W in the same direction can be adjusted according to the size
of the diameter of the annular feeding path of the wires such that the wires W fed in the forward
direction by the wire feeding portion 3A and curled by the curling guide 50a enter the leading
guide 50b.

[0163] Also in the third embodiment to the ninth embodiment described above, a
configuration in which the reinforcing bars S are bound by a plurality of wires W may be
adopted, a configuration in which the reinforcing bars S are bound by a single wire W may be
adopted, and the number of wires W is not essential.

REFERENCE SIGNS LIST

[0164] 1A ... reinforcing bar binding fnachine, 10A ... main body portion, 2A,2B, 2C, 2D,
2E, 2F, 2G, 2H, 2], 2K ... magazine, 20 ... reel, 21a ... side wall portion, 21b ... peripheral wall
portion, 21c ... feeding port, 21d ... feeding path forming portion, 21e ... accommodation
position, 21f ... shaft portion, 22 ... lid portion, 22a ... hinge portion, 22b ... first regulating
portion, 23 ... separating portion, 23a ... pressing member, 23b ... protruding portion, 24a,24b ...
rotating member, 25 ... regulating portion, 25a ... regulating member, 25b ... adjusting member,
25c¢ ... hole, 25d ... female screw hole, 26 ... regulating portion, 27 ... regulating portion, 27b ...
regulating portion, 27b1 ... first regulating portion, 27b2 ... second regulating portion, 27b3 ...
bottom portion, 27b4 ... first regulating portion, 27b5 ... second regulating portion,27b6 ...
adjusting portion, 27b6a ... bottom portion, 27b7 ... positioning portion, 27b8§ ... groove portion,
2709 ... elastic member, 27b10 ... groove portion, 28 ... regulating portion, 29 ... second
regulating portion, 29a ... regulating portion, 3A ... wire feeding portion, 30 (30L, 30R) ...
feeding gear, 31 ... feeding motor, SA ... curl forming portion, 50a ... curling guide, 50b ...
leading guide, 6A ... cutting portion, 7A ... binding portion, 8A ... driving portion, W ... wire
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WHAT IS CLAIMED IS:

1. A binding machine, comprising:
a magazine configured to accommodate a wire;
a wire feeding portion configured to feed the wire accommodated in the magazine;
a curl forming portion configured to constitute an annular feeding path for winding
the wire fed by the wire feeding portion around a binding object; and

a binding portion configured to twist the wire wound around the binding object,

wherein
the curl forming portion includes
a curling guide that curls the wire fed by the wire feeding portion, and
a leading guide that leads the wire curled by the curling guide to the binding
portion, and

the magazine includes
a feeding path forming portion that forms a feeding path of the wire, and
a regulating portion that regulates movement of the wire in a direction
intersecting a direction in which the wire is fed in the feeding path forming portion, and being

along an axial direction of the annular feeding path.

2. The binding machine according to claim 1, wherein

the magazine accommodates a reel around which the wire is wound,

the magazine includes a feeding port of the wire on a first side of the magazine
where the magazine is connected to the wire feeding portion, and the feeding path forming
portion on a second side of the magazine opposite to the feeding port with respect to an
accommodation position of the reel, the accommodation position being interposed between
the first side and the second side, and

the regulating portion regulates movement of the wire in a direction along an  axial

direction of the reel in the feeding path forming portion.

3. The binding machine according to claim 2, wherein

the magazine is disposed so as to be offset in a given direction with respect to the
curling guide, and

the regulating portion regulates movement of the wire in a second direction that is

a direction opposite to a first direction in which the reel is offset in the feeding path forming
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portion.

4, The binding machine according to claim 3, wherein
the regulating portion includes a protrusion protruding in the first direction from a

side wall portion of the magazine in the second direction.

5. The binding machine according to claim 3, wherein

the magazine includes, in the feeding path forming portion, a rotating member that
has a rotation axis extending in a direction intersecting a feeding direction of the wire, and

the regulating portion includes an inclined surface where an outer peripheral surface
of the rotating member is inclined so that a diameter of the rotating member is reduced from a

end portion of the rotating member in the second direction toward the first direction.

6. The binding machine according to claim 2, wherein

the magazine is disposed so as to be offset in a given direction with respect to the
curling guide, and

the regulating portion regulates movement of the wire in a first direction in which

the reel is offset in the feeding path forming portion.

7. The binding machine according to claim 6, wherein

the magazine includes, in the feeding path forming portion, a rotating member that
has a rotation axis extending in a direction intersecting a feeding direction of the wire, and

the regulating portion includes an inclined surface where an outer peripheral surface
of the rotating member is inclined so that a diameter of the rotating member is reduced from an
end portion of the rotating member in the first direction toward a second direction that is a

direction opposite to the first direction.

8. The binding machine according to claim 7, further comprising:
a regulating portion that protrudes in the first direction from a side wall portion of

the magazine in the second direction.
9. The binding machine according to claim 2, wherein

the magazine is disposed so as to be offset in a given direction with respect to the

curling guide,
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the regulating portion includes
a first regulating portion that regulates movement of the wire in a first
direction in which the reel is offset in the feeding path forming portion,
a second regulating portion that regulates movement of the wire in a second
direction which is a direction opposite to the first direction, and
a bottom portion formed between the first regulating portion and the second

regulating portion.

10. The binding machine according to claim 9, wherein

the feeding path forming portion includes a rotating member that has a rotation axis
extending in a direction intersecting a feeding direction of the wire,

the first regulating portion includes an inclined surface where an outer peripheral
surface of the rotating member is inclined in a direction in which a diameter of the rotating
member decreases from an end portion of the rotating member in the first direction toward the
second direction which is a direction opposite to the first direction,

the second regulating portion includes an inclined surface where the outer
peripheral surface of the rotating member is inclined in a direction in which the diameter of the
rotating member decreases from an end portion of the rotating member in the second direction
toward the first direction, and

the bottom portion includes a portion at which the diameter of the rotating member

is smallest between the first regulating portion and the second regulating portion.

11. The binding machine according to claim 9, wherein

the feeding path forming portion includes a rotating member that has a rotation axis
extending in a direction intersecting a feeding direction of the wire,

the regulating portion includes, on an outer peripheral surface of the rotating
member, a recess extending in a circumferential direction of the rotating member,

the first regulating portion is provided in an end portion of the regulating portion in
the first direction,

the second regulating portion is provided in an end portion of the regulating portion
in the second direction so as to face the first regulating portion, and

the bottom portion includes a portion at which a diameter of the rotating member is

smallest between the first regulating portion and the second regulating portion.
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12. The binding machine according to claim 9, wherein

the first regulating portion includes a first protrusion protruding in the second
direction with respect to a side wall portion of the magazine in the first direction,

the second regulating portion includes a second protrusion protruding in the first
direction with respect to a side wall portion of the magazine in the second direction, and

the bottom portion includes a recess between the first regulating portion and the

second regulating portion which is open to an outer side in a radial direction of the reel.

13. The binding machine according to claim 10 or claim 11, wherein
a position of the bottom portion along an axial direction of the rotating member is

adjustable.

14. The binding machine according to claim 2, wherein

the magazine is disposed so as to be offset in a given direction with respect to the
curling guide, and

a position of the regulating portion is adjustable along a first direction in which the
reel is offset in the feeding path forming portion and a second direction which is a direction

opposite to the first direction.

15. The binding machine according to any one of claims 5, 7, 10 and 11, wherein
the magazine includes a plurality of the rotating members arranged along the
feeding direction of the wire, and

at least one of the rotating members includes the regulating portion.

16. The binding machine according to claim 3, wherein

the magazine includes, in the feeding path forming portion, a rotating member that
has a rotation axis extending in a direction intersecting a feeding direction of the wire, and

the regulating portion includes an inclined surface where an outer peripheral surface
of the rotating member is inclined so that a first diameter of a first end portion of the rotating
member in the first direction is smaller than a second diameter of a second end portion of the

rotating member in the second direction.
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