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(54) REEL

(57) It provides a reel which can mount lots of infor-
mation for identifying the type of a wire without increasing
a hub. The reel includes a hub (3) that includes a winding
part (2), a pair of flanges (4, 5) that face each other with
the winding part interposed therebetween, first informa-
tion display portions that are disposed on a first circum-
ference (C1) about a shaft center of the hub of at least a

surface of the flange, and a second information display
portion that is disposed on a second circumference hav-
ing a smaller diameter than that of the first circumference
(C1). The second information display portion is disposed
in a region surrounded by both inner ends of the adjacent
first information display portions and the shaft center of
the hub.
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Description

[Technical Field]

[0001] The present invention relates to a reel on which
a wire is windable.

[Background]

[0002] In Patent Literature 1, there is disclosed a wire
reel for a reinforcing bar binding machine. The reinforcing
bar binding machine is configured to include a housing
chamber provided in a reinforcing bar binding machine
body and a wire reel mounted in the housing chamber to
wind a wire for binding a reinforcing bar, whereby the
wire is fed out with a rotation of the wire reel and the wire
is twisted after being wound around the reinforcing bar
to bind the the reinforcing bar. The wire reel is made of
plastic such as an ABS resin, polyethylene, or polypro-
pylene, in which a cylindrical hub with the wire wound
thereon and a pair of flanges provided on both sides in
an axis direction of the hub are integrally formed.
[0003] As the wire used in the reinforcing bar binding
machine, there are various types such as wires different
in material, wires different in size such as a diagram, and
wires different in shape such as a single wire, a double
wire, a strand wire, a bare wire, and a covered wire. These
wires are used differently according to its application.
Therefore, many kinds of information (a plurality of trans-
mission holes) are provided inside the hub of the wire
reel to identify the type of the wire (or the type of the wire
reel (meaning which type of a wire reel is wound with
which type of a wire)). The type of the wire can be iden-
tified through the information. Specifically, the number
and the position of the transmission holes are previously
set according to the type of the wire. The type of the wire
can be identified by confirming the number and the po-
sition of these transmission holes.

Citation List

[Patent Literature]

[0004] [Patent Literature 1]: JP-A-2010-001727

[Summary]

[Technical Problem]

[0005] As described above, in the reinforcing bar bind-
ing machine, the information (the transmission hole) for
identifying the type of the wire is held in the wire reel.
However, as the types of the wire is increased, the
amount of information for identifying the wire is also in-
creased. Therefore, when the information for identifying
the type of the wire is provided inside the hub, the hub
may be increased in size depending on the amount of
information. Since the increase in size of the hub leads

to a reduction in the amount of winding wire for the wire
reel, the entire size of the wire reel would need to be
increased in order to retain a certain amount of the wind-
ing.
[0006] The invention has been made in view of such
circumstances, and provides a wire reel (hereinafter, sim-
ply referred to as "reel") on which a substantial amount
of information for identifying the type of the wire can be
provided without requiring an increase in size of the hub.

[Solution to Problem]

[0007] In order to solve the above problem, this inven-
tion includes the following configurations. That is, a reel
for winding a wire, is characterized by including:

a cylindrical hub that includes a winding part where
a wire is windable;
a pair of flanges that are provided on both sides in
an axis direction of the hub and that include facing
surfaces with the winding part interposed therebe-
tween;
a plurality of first information display portions that are
formed on a surface opposite to the facing surface
of the flange and that are disposed on a first circum-
ference about a shaft center of the hub; and
a second information display portion that is formed
on the surface of the flange and that is disposed on
a second circumference having a smaller diameter
than that of the first circumference about the shaft
center of the hub,
wherein the second information display portion is dis-
posed in a region surrounded by both inner ends of
adjacent first information display portions and the
shaft center of the hub.

[0008] The reel is characterized in that,
a plurality of the second information display portions are
disposed on the second circumference, and
the first information display portion is disposed in a region
interposed by extensions of line segments connecting
both inner ends of adjacent second information display
portions and the shaft center of the hub.
[0009] The reel is characterized in that,
a plurality of sets are disposed on the surface of the
flange, each set including a pair of the adjacent first in-
formation display portions and the second information
display portion positioned between the pair of the first
information display portions when viewed from a direction
orthogonal to the shaft center of the hub.
[0010] The reel is characterized in that,
a plurality of sets are disposed on the surface of the
flange, each set including a pair of the adjacent second
information display portions and the first information dis-
play portion positioned between the pair of the second
information display portions when viewed from a direction
orthogonal to the shaft center of the hub.
[0011] The reel is characterized in that,
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the first information display portion is configured by a
protrusion which extends in a substantially vertical direc-
tion with respect to the surface of the flange.
[0012] The reel is characterized in that,
the second information display portion is configured by
a protrusion which extends in a substantially vertical di-
rection with respect to the surface of the flange.
[0013] The reel is characterized in that,
a protrusion of the first information display portion in-
cludes a shielding body which blocks light.
[0014] The reel is characterized in that,
a protrusion of the second information display portion
includes a shielding body which blocks light.
[0015] The reel is characterized in that,
the first information display portion includes a plurality of
protrusions disposed on the first circumference, and
a light-transmitting body is disposed between the protru-
sions to transmit light.
[0016] The reel is characterized in that,
the second information display portion includes a plurality
of protrusions disposed on the second circumference,
and
a light-transmitting body is disposed between the protru-
sions to transmit light.
[0017] The reel is characterized in that,
the first information display portion is a wall member hav-
ing a wall surface erected from the surface of the flange,
and includes a hole in the wall surface.
[0018] The reel is characterized in that,
the second information display portion is a wall member
having a wall surface erected from the surface of the
flange, and includes a hole in the wall surface.
[0019] The reel is characterized in that,
the first information display portion includes a plurality of
holes formed along the first circumference.
[0020] The reel is characterized in that,
the second information display portion includes a plurality
of holes formed along the second circumference.
[0021] The reel is characterized in that,
a light-transmitting body is disposed in the hole of the
first information display portion to transmit light.
[0022] The reel is characterized in that,
a light-transmitting body is disposed in the hole of the
second information display portion to transmit light.
[0023] The reel is characterized in that,
the first information display portion is a wall member
erected from the surface of the flange, and includes a
recess and a protrusion at an upper edge.
[0024] The reel is characterized in that,
the second information display portion is a wall member
erected from the surface of the flange, and includes a
recess and a protrusion at an upper edge.
[0025] The reel is characterized in that,
a light-transmitting body is disposed in the recess formed
at the upper edge of the first information display portion
to transmit light.
[0026] The reel is characterized in that,
a light-transmitting body is disposed in the recess formed

at the upper edge of the second information display por-
tion to transmit light.
[0027] The reel is charcterized in that,
a wire is wound on the winding part.
[0028] According to the invention, the information dis-
play portion is provided on a surface of the flange having
a wider area (larger circumference) than the inside of the
hub, and thus a substantial amount of information can
be provided in the reel. The information display portions
are provided on different circumferences of the surface
of the flange, so that much more information can be pro-
vided on the surface of the flange.

[Breief Description of Ddrawings]

[0029]

Fig. 1 is a perspective view of an external appear-
ance of a reel when viewed from a flange on one side.
Fig. 2 is a perspective view of an external appear-
ance of the reel when viewed from a flange on the
other side.
Fig. 3 is a cross-sectional perspective view of the
reel.
Fig. 4 is an explanatory diagram for describing an
arrangement of a first information display portion and
a second information display portion in a surface of
the flange.
Fig. 5 is an explanatory diagram for describing an
arrangement of small projections on the surface of
the flange.
Fig. 6 is a rear view of the reel in a case where Fig.
4 is a plan (top) view.
Fig. 7 is a perspective view illustrating a state where
a plurality of reels are stacked.
Fig. 8 is a side view illustrating a state where a plu-
rality of reels are horizontally arranged in an over-
lapping manner.
Fig. 9 is a perspective view of an external appear-
ance of a wire supply body when viewed from the
flange on one side.
Fig. 10 is a perspective view of an external appear-
ance of a wire supply body when viewed from the
flange on the other side.
Fig. 11 is a diagram of an external appearance of
the wire supply body when viewed from the flange
on the other side.
Fig. 12 is a plan view of the wire supply body in a
case where Fig. 11 is a front view.
Fig. 13 is a left side view of the wire supply body in
a case where Fig. 11 is a front view.
Fig. 14 is a right side view of the wire supply body in
a case where Fig. 11 is a front view.
Fig. 15 is a bottom view of the wire supply body in a
case where Fig. 11 is a front view.
Fig. 16 is a perspective view of a state where a plu-
rality of wire supply bodies are stacked.
Fig. 17 is a side view of a state where a plurality of
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wire supply bodies are horizontally arranged.
Fig. 18 is an explanatory diagram illustrating an ex-
ample of a reinforcing bar binding machine which
uses the wire supply body.
Fig. 19 is an explanatory diagram illustrating an ex-
ample of the reinforcing bar binding machine which
uses the wire supply body.
Fig. 20 is an explanatory diagram illustrating an ex-
ample of the reinforcing bar binding machine which
uses the wire supply body.
Fig. 21 is an explanatory diagram for describing a
case where the information display portion is detect-
ed using an optical sensor.
Fig. 22 is a perspective view of an external appear-
ance of a reel according to a second embodiment.
Fig. 23 is a plan view of the reel according to the
second embodiment.
Fig. 24 is a front view the reel according to the second
embodiment.
Fig. 25 is a perspective view of an external appear-
ance of a wire supply body according to the second
embodiment.
Fig. 26 is a perspective view of an external appear-
ance of a reel according to a third embodiment.
Fig. 27 is a plan view of the reel according to the
third embodiment.
Fig. 28 is a front view of the reel according to the
third embodiment.
Fig. 29 is a perspective view of an external appear-
ance of a wire supply body according to the third
embodiment.
Fig. 30 is a perspective view of an external appear-
ance of a reel according to a fourth embodiment.
Fig. 31 is a plan view of the reel according to the
fourth embodiment.
Fig. 32 is a front view of the reel according to the
fourth embodiment.
Fig. 33 is a perspective view of an external appear-
ance of a wire supply body according to the fourth
embodiment.
Fig. 34 is a perspective view of an external appear-
ance of a reel according to a fifth embodiment.
Fig. 35 is a front view of the reel according to the fifth
embodiment.
Fig. 36 is a perspective view of an external appear-
ance of a wire supply body according to the fifth em-
bodiment.
Fig. 37 is a perspective view of an external appear-
ance of a reel according to a sixth embodiment when
viewed from one side.
Fig. 38 is a perspective view of an external appear-
ance of the reel according to the sixth embodiment
when viewed from the other side.
Fig. 39 is a cross-sectional perspective view of the
reel according to the sixth embodiment.
Fig. 40 is an explanatory diagram of an arrangement
of a information display portion according to the sixth
embodiment.

Fig. 41 is a perspective view of an external appear-
ance of the reel wound with a single wire according
to a seventh embodiment when viewed from one
flange.
Fig. 42 is a perspective view of an external appear-
ance of the reel wound with the single wire according
to the seventh embodiment when viewed from the
other flange.
Fig. 43 is a perspective view of an external appear-
ance of the reel wound with a double wire according
to the seventh embodiment when viewed from one
flange.
Fig. 44 is a perspective view of an external appear-
ance according to the seventh embodiment in a state
where the single wire is engaged with a wire hook.
Fig. 45 is a side view of the reel according to the
seventh embodiment.
Fig. 46 is an explanatory diagram acording to the
seventh embodiment illustrating a state where a
frame is fixed when viewed from a flange 202.
Fig. 47 is an enlarged view of the frame illustrated
in Fig. 46.
Fig. 48 is an explanatory diagram according to the
seventh embodiment illustrating a state where a joint
portion fixing the frame is cut when viewed from the
flange 202.
Fig. 49 is an enlarged view of the frame illustrated
in Fig. 48.
Fig. 50 is an explanatory diagram according to the
seventh embodiment illustrating a state where the
frame is removed from the reel.
Fig. 51 is a side view of the reel according to the
seventh embodiment in a state where the frame is
removed.

[Detailed Description]

[0030] Hereinafter, embodiments of the invention will
be described.
[0031] Fig. 1 is a perspective view of an external ap-
pearance of a reel when viewed from a flange on one
side. Fig. 2 is a perspective view of an external appear-
ance of the reel when viewed from the flange on the other
side. Fig. 3 is a cross-sectional perspective view of the
reel. A reel 1 illustrated in each drawing is used to wind
and house a wire, and is formed as a portable reel which
can supply the wire to a reinforcing bar binding machine
body. The reel 1 includes a cylindrical hub 3 which in-
cludes a winding part 2 on which the wire is windable,
and a pair of flanges 4 and 5 which are provided on both
sides of the hub 3 spaced along an axial direction of the
hub 3. The flanges include facing surfaces 4a and 5a
facing each other with the winding part 2 interposed ther-
ebetween.
[0032] The hub 3 is formed as a cylindrical shaft which
includes the winding part 2 on the outer peripheral sur-
face, and serves as a rotation center (shaft center) of the
reel 1. In the outer peripheral surface of the winding part
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2, there is provided a hole 24 which communicates to the
inside of the hub 3 (see Fig. 6). The hole 24 is used to
insert and fix the end of the wire when the winding starts.
The outer diameter of the winding part 2 is set to an extent
such that the wound wire is not locally bent and the wire
is not overly strongly wound. The shape of the winding
part 2 is not limited to a cylindrical shape, and may be a
polygonal shape approximating a circle as long as the
local bending is not generated in the wound wire.
[0033] The hub 3 has a double cylinder structure, and
includes a cylindrical portion 15 formed therein concen-
trically to the hub 3. In a portion inside the cylindrical
portion 15 near the flange 5, there is formed a plurality
of teeth 16 which can be engaged with a spline shaft of
a wire winding apparatus (not illustrated) provided in the
reinforcing bar binding machine body. The shape of the
cylindrical portion 15 is not necessarily limited to the cy-
lindrical shape, and may be formed in other shapes such
as a shape of protrusions or recesses provided at an
equal or unequal interval along a locus of the cylindrical
shape.
[0034] The flanges 4 and 5 are members radially ex-
tending in a disk shape from both sides of the hub 3 ,
spaced in an axial direction along the hub 3. The flanges
4, 5 extend outwardly in the radial direction, and form a
storage space of the wire together with the winding part
2. The flanges 4 and 5 are fixed to the hub 3, and rotate
together with the hub 3. The hub 3 and the flanges 4 and
5 are formed as an integrated molded body by injection-
molding of a resin material (for example, polypropylene).
As the resin material, an ABS resin or polycarbonate may
be used.
[0035] The flanges 4 and 5 have a substantially even
or constant thickness in the illustrated example. Howev-
er, there is no need to have a constant thickness if the
wire is smoothly wound, stored, and pulled out with re-
spect to the hub 3. The outer peripheral shapes of the
flanges 4 and 5 are not necessarily circular in shape, and
any shape may be employed as long as the flange is
rotatable in a state of being stored in the reinforcing bar
binding machine body. For example, the flange may have
a polygonal shape approximating a perfect circle or a
shape equipped with teeth in the outer peripheral surface.
The flanges 4 and 5 include various shapes of ribs and
protrusion/recesses on the surfaces opposite to the fac-
ing surfaces 4a and 5a (that is, surfaces 4b and 5b facing
the outside) from a viewpoint of strength, support and
identification of the type of the wire.
[0036] On the surface 4b of a first flange 4, which is
one of the first and second flanges 4 and 5 disposed to
face each other, information display portions 9 and 12
are formed to identify the type of the wire (or a reel type,
meaning which type of a wire reel is wound with which
type of a wire). In the description herein, it is to be un-
derstood that the meaning of "the type of the wire" can
include "the type of wire" and/or "the type of the reel."
The information display portions 9 and 12 include the first
information display portions 9 (9A, 9B, 9C, and 9D) which

are disposed on a first circumference C1 about the shaft
center of the hub 3, (radially spaced from the shaft center
of the hub 3) and the second information display portions
12 (12A, 12B, 12C, and 12D) which are disposed (posi-
tioned on the inner side) on a second circumference C2
having a diameter smaller than that of the first circumfer-
ence C1 about the shaft center of the hub 3.
[0037] The information provided by the first and/or sec-
ond information display portions can include one or more
information as to the wire such as the size or gauge of
the wire, the material of the wire or wire configuration
(e.g., single strand, two strand twisted, etc.), and/or re-
lating to the reel and whether the reel is usable or com-
patible with a particular type of tool.
[0038] In the illustrated example, the first information
display portion 9 includes a plurality of protrusions 9a
(9a1, 9a2, 9a3, and 9a4) which extend in the substantially
vertical direction with respect to the surface 4b of the
flange 4, and recesses (slits) 9b (9b1, 9b2, and 9b3)
which are formed between the protrusions 9a. In this em-
bodiment, the annular rib 25 made of a wall-shaped mem-
ber is erected on the first circumference C1. The first
information display portion 9 is formed on (the upper sur-
face of) the annular rib 25. Specifically, the first informa-
tion display portion 9 is configured by four protrusions
9a1, 9a2, 9a3, and 9a4 which protrude from the upper
surface (an upper edge) of the annular rib 25, and three
recesses 9b1, 9b2, and 9b3 which are formed between
these protrusions 9a1, 9a2, 9a3, and 9a4 (between the
protrusion 9a1 and the protrusion 9a2, between the pro-
trusion 9a2 and the protrusion 9a3, and between the pro-
trusion 9a3 and the protrusion 9a4). The protrusion 9a
is made of a shielding body (plate) of a substantially rec-
tangular shape which is not transmissive (i.e., not trans-
missive to light), and has a height (a height from the upper
surface of the annular rib 25 to the apex of the protrusion
9a) and a thickness of several mm. The four protrusions
9a1, 9a2, 9a3, and 9a4 are formed in substantially the
same shape, disposed at an equal interval, and provided
integrally with the annular rib 25.
[0039] Between one first information display portion 9
and the adjacent first information display portion 9, there
is provided gap portions 10 (10a, 10b, 10c, and 10d) serv-
ing as an opening when the flange 4 is viewed from a
lateral direction (side), that is, when viewed from a direc-
tion orthogonal to the shaft center of the hub 3. The depth
of the gap portion 10 is formed substantially to be equal
to the height of the protrusion 9a. In this embodiment,
the protrusions 9a and the recesses 9b are respectively
formed in the same shape. However, the protrusions 9a
and the recesses 9b all are not necessary to be formed
in the same shape. For example, the widths of the pro-
trusion 9a and the recess 9b in the circumferential direc-
tion may be different from each other. The heights of the
protrusions 9a and the depths of the recesses 9b may
be different from each other.
[0040] The protrusion 9a need not protrude from the
upper surface of the annular rib 25. For example, the
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protrusion 9a may protrude directly from the surface of
the flange 4 without providing the annular rib 25 (without
using the annular rib 25). In the illustrated example, the
annular rib 25 provides an annular plate configured by a
continuous wall surface integrally formed to the flange 4.
Therefore, with the annular rib 25, the flange 4 is in-
creased in strength, and the deformation of the flange 4
can be prevented or reduced.
[0041] The second information display portion 12 is
configured by a plurality of protrusions 12a (12a1 and
12a2) which extend substantially in the vertical direction
with respect to the surface 4b of the flange 4, and a plu-
rality of recesses (slits) 12b (12b1, 12b2, and 12b3) which
are formed on both sides of the protrusion 12a. In this
embodiment, an annular rib 26 made of a wall-shaped
member is erected on the second circumference C2. The
second information display portion 12 is integrally formed
in the upper surface of the annular rib 26. Specifically,
the second information display portion 12 is configured
by three recesses 12b1, 12b2, and 12b3 which are
formed in the upper surface (an upper edge) of the an-
nular rib 26, and two protrusions 12a1 and 12a2 which
are interposed between these recesses 12b1, 12b2, and
12b3. The protrusion 12a is made of a shielding body
(plate) of a substantially rectangular shape which is not
transmissive, and has a height (a height from the bottom
surface of the recess 12b to the apex (the upper surface
of the annular rib 26)) and a thickness of several mm.
The two protrusions 12a1 and 12a2 are formed in almost
the same shape, and disposed at a predetermined inter-
val. The portions other than the second information dis-
play portions 12A, 12B, 12C, and 12D of the annular rib
26 form shielding bodies 13 (13A, 13B, 13C, and 13D)
which are not transmissive by the wall surface of the re-
maining annular rib 26.
[0042] In the first information display portion 9, the pro-
trusion 9a is configured to protrude from the upper sur-
face of the annular rib 25. Therefore, the bottom surface
of the recess 9b continuing to the bottom surface of the
protrusion 9a is substantially flush with the upper surface
of the annular rib 25. However, in the second information
display portion 12, the recess 12b is formed in the upper
surface of the annular rib 26. Therefore, the bottom sur-
face of the recess 12b is positioned lower than the upper
surface of the annular rib 26. Accordingly, the upper sur-
face of the protrusion 12a in the second information dis-
play portion 12 is configured to be substantially flush with
the upper surface of the annular rib 26. The upper surface
of the protrusion 9a formed in the upper surface of the
annular rib 25 and the upper surface of the annular rib
26 are configured to be substantially flush with the sur-
face 4b of the flange 4. Therefore, the heights of the pro-
trusion 9a and the protrusion 12a are substantially equal.
The shapes of the annular ribs 25 and 26 are not limited
to that in the embodiment.
[0043] The annular rib 26 also provides an annular
plate configured by a continuous wall surface similar to
the annular rib 25, and is formed integrally with the flange

4. Therefore, the annular rib 26 is formed together with
the annular rib 25, so that the strength of the flange 4
can be increased still further.
[0044] On the surface 4b of the flange 4, an annular
recess 18 is formed concentrically to the hub 3 in a portion
corresponding to an outer circumferential portion (cross
section) of the hub 3. An annular boss portion 17 is formed
to surround the annular recess 18. The annular recess
18 and the boss portion 17 are rotatably supported to the
reinforcing bar binding machine body, and also serve as
a reinforcing material of the flange 4. Therefore, the
strength of the flange 4 can be increased still further by
providing the annular recess 18 and the boss portion 17
(along with the annular ribs 25 and 26).
[0045] Fig. 4 is an explanatory diagram for describing
an arrangement of the first information display portion 9
and the second information display portion 12 on the sur-
face 4b of the flange 4. In Fig. 4, the protrusions 9a and
12a are illustrated by hatching for the sake of clarity in
arrangement of the protrusion 9a and the recess 9b of
the first information display portion 9, and the protrusion
12a and the recess 12b of the second information display
portion 12. As illustrated in Fig. 4, four first information
display portions 9 are disposed at an equal interval on
the first circumference C1. Four second information dis-
play portions 12 are disposed at an equal interval on the
second circumference C2. However, there is no need to
dispose the first and second information display portions
9 and 12 at an equal interval. The first and second infor-
mation display portions 9 and 12 may be disposed rough-
ly along the first circumference C1 and the second cir-
cumference C2, and not necessarily exactly matched
with the respective circumferences C1 and C2.
[0046] The first information display portions 9 are dis-
posed one by one about the shaft center of the hub 3 in
regions (an angular range of 90 degrees about the shaft
center of the hub 3) obtained by dividing the surface 4b
of the flange 4 into quarters in the illustrated example. In
other words, the first information display portion 9 is dis-
posed in a region (for example, region A) interposed be-
tween an extension of a line segment connecting the end
of one second information display portion 12 in the ad-
jacent two second information display portions 12 and
the shaft center of the hub 3 and an extension of a line
segment connecting the end of the other second infor-
mation display portion 12 and the shaft center of the hub
3. Therefore, four first information display portions 9 are
disposed on the first circumference C1, and not over-
lapped at all with the second information display portion
12 in the radial direction of the surface 4b of the flange
4. Stated alternately, an information portion of the first
information portions 9 is offset in a circumferential direc-
tion from its nearest information portion of the second
information display portions 12.
[0047] In other words, the first information display por-
tion 9 and the second information display portion 12 are
not disposed on the same diameter (or same radial line)
in the surface 4b of the flange 4. The expression "the end
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of the second information display portion 12" means an
outer side wall or a side surface (side edge) of the recess
12b (12b1 or 12b3) positioned at the outermost end of
the second information display portion 12.
[0048] On the other hand, the second information dis-
play portions 12 are disposed one by one in the quartered
region (in this case, the second information display por-
tion 12 may be positioned on the boundary of the quar-
tered region according to where the surface 4b of the
flange 4 is divided into quarters). In other words, the sec-
ond information display portion 12 is disposed in a region
(for example, region B) surrounded by both inner ends
of the adjacent two first information display portions 9
(the ends on sides where the adjacent first information
display portions 9 face each other) and the shaft center
of the hub 3. Therefore, four second information display
portions 12 are disposed on the second circumference
C2 in order not to be exactly overlapped with the first
information display portion 9 in the radial direction of the
surface 4b of the flange 4. The expression "both inner
ends of the adjacent first information display portions 9"
means the outer side walls or the side surfaces of the
protrusions 9a on sides where the adjacent first informa-
tion display portions 9 face each other among the outer
side walls or the side surfaces (side edges) of the pro-
trusions 9a positioned at the outermost ends of the first
information display portion 9. In this embodiment, when
the end of one first information display portion 9 in the
adjacent first information display portions 9 is, for exam-
ple, the protrusion 9a1, "both inner ends of the adjacent
first information display portions 9" means the outer side
walls of the protrusion 9a1 and the protrusion 9a4 of the
end of the other first information display portion 9. When
the end of one first information display portion 9 is, for
example, the protrusion 9a4, "both inner ends of the ad-
jacent first information display portions 9" means the out-
er side walls of the protrusion 9a4 and the protrusion 9a1
of the end of the other first information display portion 9.
[0049] On the surface 4b of the flange 4, there are pro-
vided with plural sets of pairs of adjacent first information
display portions 9 and the second information display
portion 12 positioned between a pair of first information
display portions 9 (that is, in the gap portion 10) when
viewed from the lateral direction of the flange 4 (a set of
two first information display portions 9 and one second
information display portion 12) in the circumferential di-
rection (in this embodiment, four sets in total: a set of the
first information display portions 9A and 9B and the sec-
ond information display portion 12B; a set of the first in-
formation display portions 9B and 9C and the second
information display portion 12C; a set of the first informa-
tion display portions 9C and 9D and the second informa-
tion display portion 12D; and a set of the first information
display portions 9D and 9A and the second information
display portion 12A). In other words, on the surface 4b
of the flange 4, there are provided plural sets of pairs of
adjacent second information display portions 12 and the
first information display portion 9 positioned between the

pair of second information display portions 12 when
viewed from the lateral direction of the flange 4 (a set of
one first information display portion 9 and two second
information display portions 12) in the circumferential di-
rection (in this embodiment, four sets in total: a set of the
second information display portions 12A and 12B and
the first information display portion 9A; a set of the second
information display portions 12B and 12C and the first
information display portion 9B; a set of the second infor-
mation display portions 12C and 12D and the first infor-
mation display portion 9C; and a set of the second infor-
mation display portions 12D and 12A and the first infor-
mation display portion 9D). Therefore, the first and sec-
ond information display portions 9 and 12 are visible from
any lateral direction of the flange 4.
[0050] Stated alternately with reference to Fig. 4, con-
sidering a circle define by the outer circumference C1,
ther first display portions 9 are disposed at different sec-
tors of the circle, while the second display portions are
partially, or preferably entirely, positioned so as to be in
sectors other than those occupied by the first information
display portions. Thus, a first information display portion
is positioned within a first sector of the circle, while a
second information display portion is at least partially po-
sitioned in a second sector which is not occupied by the
first information display portion. Further, at the outer cir-
cumference position C1 of the second sector, an opening
is provided (e.g., as a gap 10d between adjacent first
information display portions as shown in Fig. 1 or as an
aperture 62a in a wall section or wall portion between
first information display portions in which the first infor-
mation display portions 61 are defined in other wall sec-
tions or wall portions as shown in Fig. 34 discussed here-
inafter) so that the second information display portion
can be viewed from a side or lateral position through the
opening.
[0051] As described above, in the reel 1 according to
this embodiment, the information display portions 9 and
12 are disposed on the surface 4b of the flange 4. There-
fore, for example, much more information can be provid-
ed compared to a case where the information display
portions are disposed inside the narrow hub 3. The in-
formation display portions 9 and 12 are disposed on dif-
ferent circumferences C1 and C2 of the surface 4b of the
flange 4. Therefore, the surface 4b of the flange 4 is ef-
fectively used, and much more information can be pro-
vided. Furthermore, the first information display portion
9 and the second information display portion 12 are dis-
posed not to be overlapped in the radial direction of the
surface 4b of the flange 4. Therefore, for example, the
first information display portion 9 and the second infor-
mation display portion 12 are visible at the same time
when the flange 4 is viewed from the lateral direction.
Furthermore, the information display portions 9 and 12
are formed to protrude from the surface 4b of the flange
4. Therefore, for example, it is easy for an operator who
handling the reel 1 to visually confirm the information
display portions 9 and 12. The information display por-
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tions 9 and 12 are configured by the protrusions 9a and
12a and the recesses 9b and 12b. Therefore, it is easy
for the operator to visually confirm the shapes of the in-
formation display portions 9 and 12 (for example, the
numbers and the positions of the protrusions 9a and 12a
and the recess 9b and 12b). Specifically, the shapes of
the information display portions 9 and 12 (that is, the
numbers and the shapes of the protrusions 9a and 12a
and the recesses 9b and 12b) are information for identi-
fying the type of wire, which will be described below.
[0052] In the reel 1 according to this embodiment, the
information display portions 9 and 12 are disposed on
two circumferences C1 and C2. However, such a circum-
ference where the information display portions 9 and 12
are disposed may be provided two or more. In this case,
much more information can be provided on the surface
4b of the flange 4. When the information display portions
9 and 12 are increased in the radial direction of the sur-
face 4b of the flange 4, the entire strength of the flange
4 can be increased in proportion thereto. In other words,
the increased information display portions (the informa-
tion display portions other than the information display
portions 9 and 12) also effectively serve as the reinforcing
member of the flange 4.
[0053] In the reel 1 according to this embodiment, the
first information display portion 9 and the second infor-
mation display portion 12 have been disposed on the
different diameters not to be overlapped in the radial di-
rection. In other words the first and second information
display portions are offset from each other in a circum-
ferential direction. However, the first information display
portion 9 and the second information display portion 12
may be partially overlapped as long as the protrusions
9a and 12a and the recesses 9b and 12b of the first and
second information display portions 9 and 12 can be iden-
tified at the same time. Therefore, there is a case where
the entire first information display portion 9 is disposed
in the region A (see Fig. 4) so as not to be overlapped at
all with the second information display portions 12, and
a case where the most of the first information display
portion 9 is disposed in the region A, but a part thereof
may be overlapped with the second information display
portion 12 by protrusion from the region A. Similarly, there
isa case where the entire second information display por-
tion 12 is disposed in the region B (see Fig. 4) so as not
to be overlapped at all with the first information display
portions 9, and a case where the most of the second
information display portion 12 is disposed in the region
B, and a part thereof may be overlapped with the first
information display portions 9 by protrusion from the re-
gion B.
[0054] The first circumference C1 is positioned on the
inner side by several mm from the outer peripheral edge
of the flange 4 (the inner side in the radial direction toward
the shaft center), but not necessarily limited thereto. For
example, the first circumference may be positioned sub-
stantially on the outer peripheral edge of the flange 4. In
this case, the first information display portion 9 comes to

be disposed substantially along the outer peripheral edge
of the surface 4b of the flange 4. However, when the first
information display portion 9 is positioned on the inside
from the outer peripheral edge of the flange 4 as de-
scribed in this embodiment, the first information display
portion 9 can be protected by the outer peripheral edge
of the flange 4 even in a case where an impact is applied
on the reel 1 during transportation or due to dropping for
example.
[0055] Returning to the explanation of Fig. 2, the other
flange 5 in the facing flanges 4 and 5 is provided with an
annular recess 20 which is formed on the surface 5b con-
centrically to the hub 3 in a portion corresponding to an
outer circumferential portion (cross section) of the hub
3, an annular first protrusion rib 21 which is formed to
surround the annular recess 20, a plurality of second pro-
trusion ribs 22 which radially extend to the outside in the
radial direction from the first protrusion rib 21, and an
annular third protrusion rib 23 which is connected to the
second protrusion rib 22 and formed along the outer pe-
ripheral edge of the surface of the flange 5. The annular
recess 20 and the first protrusion rib 21 are portions which
are rotatably supported to the reinforcing bar binding ma-
chine body. Since the first, second, and third protrusion
ribs 21, 22, and 23 are provided, the strength of the flange
5 can be increased and the deformation of the flange 5
can be prevented.
[0056] In this embodiment and the other embodiments
subsequent to the second embodiment, the description
will be made about an example in which two annular pro-
trusion ribs are provided as described above. However,
the number of annular protrusion ribs is not limited to two,
and may be three or more. The annular protrusion rib
may be formed in other shapes as long as the similar
function is exerted including the radiclly-disposed protru-
sion rib.
[0057] On the surface 5b of the flange 5, a plurality of
small projections 19 (19a, 19b, ...) are provided on a third
circumference C3 concentrically to the hub 3 and have
a saw-toothed shape formed in almost the right-angled
triangle when the flanger 5 is viewed from the lateral di-
rection. Fig. 5 is an explanatory diagram for describing
an arrangement of the small projections 19 on the surface
5b of the flange 5. As illustrated in Fig. 5, four sets of the
small projections 19 are provided for every 90 degrees
in which two small projections 19a and 19b disposed with
an interval therebetween by an angle θ with respect to
the shaft center of the hub 3 are paired as a set.
[0058] The small projection 19 is used to prevent the
reel 1 from being reversely rotated. Specifically, when
the reel 1 is housed in a mounting chamber 106 of the
reinforcing bar binding machine body described below,
a claw (a ratchet mechanism) provided in the mounting
chamber is engaged to a portion corresponding to the
opposite side of the small projection 19. Since the small
projection 19 is formed in almost the right-angled triangle,
the reel 1 is rotated in a direction indicated by the angle
formed between the inclined side and the adjacent side
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of the small projection 19. However, the rotation of the
reel is regulated against a direction corresponding to the
opposite side where the claw is engaged to the small
projection 19.
[0059] In this embodiment, the direction indicated by
the angle formed between the inclined side and the ad-
jacent side of the small projection 19 formed in almost
the right-angled triangle is configured to be matched to
a direction to which the wire wound on the reel 1 is pulled
out (a direction of the leading end of the wire), that is, a
rotation direction of the reel 1. Therefore, when viewing
the small projection 19, the direction of pulling the wire
out (that is, the rotation direction of the reel 1) can be
confirmed.
[0060] As described above, the operator can identify
the type of the wire through a visual confirmation on the
first and second information display portions 9 and 12.
On the other hand, the wire reel according to the related
art described above can also be confirmed by visually
confirming the transmission hole corresponding to the
first and second information display portions 9 and 12.
However, in the wire reel according to the related art, the
transmission hole is provided inside the hub. Therefore,
for example, in a case where a plurality of wire reels are
arranged in a stacked state, it is extremely hard to visually
confirm the transmission hole (for example, in the case
of the wire reel positioned in the center among the
stacked wire reels, it is substantially impossible to visually
confirm the transmission hole, and even the wire reel
positioned on the top is scarcely confirmed by looking
into the inside the hub from the center). On the contrary,
in the invention, even in a state where the reels 1 are
stacked, the reel can be easily confirmed by visually con-
firming the first and second information display portions
9 and 12. Hereinafter, the description will be made about
such a point.
[0061] Fig. 7 is a perspective view illustrating a state
where a plurality of reels 1 (1a, 1b, and 1c) are arranged
in a direction and stacked vertically. Fig. 8 is a side view
illustrating a state where a plurality of reels are arranged
in a horizontal direction (or in other words, as a horizontal
stack). Figs. 7 and 8 illustrate, for example, a state where
three reels 1 are placed in a storage shelf or a state of
being housed in a housing box. Figs. 7 and 8 also illus-
trate a state where three reels 1 are arranged as an ex-
ample, and four or more reels may be naturally arranged.
[0062] As illustrated in Figs. 7 and 8, when the reels 1
are arranged, the flange 5 of the reel 1a and the flange
4 of the reel 1b, and the flange 5 of the reel 1b and the
flange 4 of the reel 1c become close. In this way, when
the reels 1 are stacked or arranged to be close to be each
other, the surfaces 4b of the flanges 4 of the reels 1b and
1c are not possible to be visually confirmed. Therefore,
the second information display portion 12 is not possible
to be visually confirmed from the direction of the surfaces
4b of the flanges 4 of the reels 1b and 1c.
[0063] However, since the second information display
portion 12 is disposed between the first information dis-

play portions 9, the second information display portion
12 can be confirmed when the flange 4 is viewed from
the lateral direction even in a case where a plurality of
reels 1 are stacked. In other words, the second informa-
tion display portion 12 can be visually identified from be-
tween the first information display portions 9 (the gap
portion 10). Naturally, since the first information display
portion 9 is disposed on the first circumference C1 near
the outer peripheral side of the surface 4b of the flange
4, the first information display portion is not concealed
even when the reels 1 are stacked. Therefore, in a case
where the second information display portion 12 is visu-
ally identified, the first information display portion 9 can
also be identified at the same time. The expression "the
first information display portion 9 or the second informa-
tion display portion 12 is visually identified" means that
the configuration and the number of the protrusions 9a
and the recesses 9b of the first information display portion
9 or the protrusions 12a and the recesses 12b of the
second information display portion 12 are visually iden-
tified.
[0064] For example, the shapes and/or the colors of
the plurality of protrusions 9a and 12a can be also made
different. In this case, the shape and the color are also
the information for identifying the type of the wire in ad-
dition to, or as an alternative to, the number and the po-
sition of the protrusions 9a and 12a and the recesses 9b
and 12b.
[0065] As described above, there are a lot of types in
the wire that can be wound on the reel 1. Therefore, since
the information from the first information display portion
9 and the second information display portion 12 provided
in the reel 1 (the flange 4) is used in combination, a lot
of types of the wires can be handled and readily identified.
In other words, since a plurality of combinations can be
created by combining the information held in the first in-
formation display portion 9 and the information held in
the second information display portion 12, a lot of types
of the wires can be identified by assigning these combi-
nations to the types of the wires.
[0066] In this embodiment, the first information display
portion 9 is configured by four protrusions 9a. However,
the number of protrusions 9a can vary in a range from 0
to 4, for example. The number of protrusions 12a of the
second information display portion 12 can vary in a range
from 0 to 2, for example. Naturally, the number of protru-
sions 9a may be set to 5 or more, or the number of pro-
trusions 12a may be set to 3 or more. In this way, the
holding information may be changed by changing the
number of protrusions 9a and 12a. The amount of holding
information may be changed by changing an upper limit
of the number of protrusions 9a and 12a.
[0067] In a case where the number of protrusions 9a
can vary in a range from 0 to 4 and the number of pro-
trusions 12a can vary in a range from 0 to 2, the reel 1
can hold fifteen pieces of visually identifiable information
by combining the first information display portion 9 ca-
pable of storing five pieces of information and the second
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information display portion 12 capable of storing three
pieces of information. Therefore, since the types of the
wires with fifteen pieces of information configured by the
first information display portion 9 and the second infor-
mation display portion 12 are associated, the types of
the wires wound on the reel 1 (a wire of any one of a
maximum fifteen types) can be identified only by confirm-
ing the first information display portion 9 and the second
information display portion 12. Furthermore, the first in-
formation display portion 9 and the second information
display portion 12 are disposed not to be overlapped in
the radial direction of the surface 4b of the flange 4, and
plural sets of pairs of adjacent first information display
portions 9 and the second information display portion 12
positioned between a pair of first information display por-
tions 9 when the flange 4 is viewed from the lateral di-
rection are provided in the circumferential direction of the
surface 4b of the flange 4. Therefore, the first and second
information display portions 9 and 12 can be always vis-
ually confirmed even when the flange 4 is viewed from
any direction.
[0068] In the reel 1 according to this embodiment, the
first and second information display portions 9 and 12
are formed in the protrusion and recess shape on the
annular ribs 25 and 26 which protrude from the surface
4b of the flange 4. Therefore, the operator can identify
the shapes of the first and second information display
portions 9 and 12 not only by visually confirming but also
by touching the reel 1 with their hands. Therefore, for
example, even in a situation where a work place is so
dark that it is difficult to visually determine the reel, or in
a situation where a specific reel (the reel 1) has to be
identified among the mixed reels having shapes different
from that of the reel 1 according to this embodiment, the
reel 1 and the information provided in the reel 1 can be
identified by touching the reel with the hands.
[0069] Figs. 9 to 17 illustrate the reel 1 (a wire supply
body 100) in a state where the wire is wound. Fig. 9 is a
perspective view of an external appearance of the wire
supply body 100 when viewed from the flange 4. Fig. 10
is a perspective view of an external appearance of the
wire supply body 100 when viewed from the flange 5.
Fig. 11 is a diagram of an external appearance of the
wire supply body 100 when viewed from the flange 5.
Fig. 12 is a plan view in a case where Fig. 11 is a front
view. Fig. 13 is a left side view in a case where Fig. 11
is a front view. Fig. 14 is a right side view in a case where
Fig. 11 is a front view. Fig. 15 is a bottom view in a case
where Fig. 11 is a front view. Fig. 16 is a perspective view
illustrating a state where a plurality (three in the example
of the drawing) of wire supply bodies 100 (100a, 100b,
and 100c) are arranged in a direction and stacked up-
wardly. Fig. 17 is a side view illustrating a state where a
plurality (three in the example of the drawing) of wire
supply bodies 100 are arrange in a horizontal direction.
The wire supply body 100 is a portable replacement
which is detachably attached to the reinforcing bar bind-
ing machine body, and is configured by the above-de-

scribed reel 1 wound with a wire 101.
[0070] As illustrated in the respective drawings, the in-
formation of the wire wound on the reel 1 is provided in
the first and second information display portions 9 and
12 formed on the surface 4b of the flange 4. Therefore,
the operator can identify the type of the wound wire by
confirming the first and second information display por-
tions 9 and 12.
[0071] As illustrated in Figs. 16 and 17, when the wire
supply bodies 100 are arranged, the flange 5 of the wire
supply body 100a and the flange 4 of the wire supply
body 100b, and the flange 5 of the wire supply body 100b
and the flange 4 of the wire supply body 100c come close.
When the wire supply bodies 100 come close, the sur-
faces 4b of the flanges 4 of the wire supply body 100b
and 100c are concealed similarly to the example illus-
trated in Figs. 7 and 8. Thus, the first information display
portion 9 and the second information display portion 12
are not possible to be visually confirmed from the surface
4b of the flange 4. However, since the gap portion 10
serving as an opening is formed in the annular rib 25, the
second information display portion 12 disposed on the
second circumference C2 can be visually confirmed
through the gap portion 10. Naturally, the first information
display portion 9 provided on the circumference C1 near
the outer peripheral side of the flange 4 is not concealed
even when the wire supply bodies 100 are stacked.
Therefore, in a case where the second information dis-
play portion 12 is visually identified, the first information
display portion 9 can also be visually identified. While
various types of the wires can be wound in the wire supply
body 100, the operator can confirm the type of the wound
wire by confirming the information held in the first infor-
mation display portion 9 and the information held in the
second information display portion 12 (specifically, a
combination of information).
[0072] Figs. 18 to 20 are explanatory diagrams illus-
trating an example of the reinforcing bar binding machine
which uses the wire supply body 100. A reinforcing bar
binding machine 102 is used to feed the wire from the
leading end of an upper guide 104 by an operation of a
trigger 103, guides the fed wire to a lower guide 105 to
form a loop, and winds the loop around the outer periph-
ery of reinforcement bar for binding. The reinforcing bar
binding machine 102 includes the mounting chamber 106
which is used to house and mounts the wire supply body
100 in the reinforcing bar binding machine body. The
reinforcing bar binding machine 102 is configured to lead
out the wire from the wire supply body 100 housed in the
mounting chamber 106, and performs a binding opera-
tion while taking the wire into the mounting chamber 106
according to a specification or an operation mode of the
reinforcing bar binding machine 102.
[0073] The mounting chamber 106 includes a housing
space 107 where the wire supply body 100 is housed,
and a lid body 108 which closes the housing space 107.
In the substantial center of the housing space 107 and
the substantial center of the lid body 108, there are pro-
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vided with holding portions 109 and 110 which rotatably
hold the shaft of the reel 1. In the reinforcing bar binding
machine body, there is provided a photointerrupter (not
illustrated) in which a light emitting portion and a light
receiving portion are outstretched to interpose the annu-
lar locus drawn by the first information display portion 9
rotating along the rotation of the wire supply body 100 in
the housing space 107. Similarly, there is provided a pho-
tointerrupter (not illustrated) in which a light emitting por-
tion and a light receiving portion are outstretched to in-
terpose the annular locus drawn by the second informa-
tion display portion 12. The photointerrupter is a type of
optical sensor in which aninfrared-ray emitting portion
and an infrared-ray receiving portion are integrally
formed, but the type of the photointerrupter is not limited
thereto and other types of sensor may be used.
[0074] The reel 1, and the first information display por-
tion 9 and the second information display portion 12 of
the wire supply body 100 formed by the reel wound with
the wire according to this embodiment are identified (de-
tected) visually and tactually by a person, and besides
be also detectable even by an optical sensor provided in
the reinforcing bar binding machine body. When the wire
supply body 100 (the reel 1) is rotated in the reinforcing
bar binding machine 102, the first information display por-
tion 9 (the protrusion 9a and the recessrecess 9b) ac-
cordingly passes through between the light emitting por-
tion and the light receiving portion of the photointerrupter.
At this time, the infrared is intermittently input to the light
receiving portion, and the intermittent light signal is output
to a control unit of the reinforcing bar binding machine
102. With the rotation of the wire supply body 100, the
second information display portion 12 (the protrusion 12a
and the recessrecess 12b) passes through between the
light emitting portion and the light receiving portion of the
photointerrupter other than the photointerrupter detect-
ing the first information display portion 9. At this time, the
infrared is intermittently input to the light receiving por-
tion, and the intermittent light signal is output to a control
unit of the reinforcing bar binding machine 102.
[0075] Fig. 21 is an explanatory diagram for describing
a case where the protrusions 9a and 12a of the first and
second information display portions 9 and 12 are detect-
ed by the photointerrupter (an optical sensor). As illus-
trated in Fig. 21, the photointerrupter detects the protru-
sions 9a and 12a, and is configured such that the protru-
sions 9a and 12a having no height equal to or more than
a predetermined value (H0) is not detected in order to
prevent an erroneous detection. Therefore, in a case
where the height of the protrusions 9a and 12a is less
than a predetermined value (for example, H1) even when
the protrusions are in a detecting region, the height is not
detected. In a case where the height is equal to or more
than a predetermined value (for example, H2), the de-
tection is performed. In this embodiment, the predeter-
mined value (H0) is about a half (1/2) of the height of the
protrusions 9a and 12a. In a case where the height of
the protrusion is less than the half (1/2), the subject pro-

trusion is not detected. However, the half (1/2) is de-
scribed as merely exemplary, and the reference value is
not limited thereto.
[0076] The type of the wire is specified and identified
by processing the output signals of the two photointer-
rupters (for example, by combining the output signal of
the first information display portion 9 and the output signal
of the second information display portion 12). An appro-
priate drive control can be performed according to the
type of the wire.
[0077] In the reel 1 and the wire supply body 100 ac-
cording to this embodiment, the visual identification of
the first and second information display portions 9 and
12 is a main object. However, as described above, an-
other object is to use the first information display portion
9 and the second information display portion 12 in the
control of the reinforcing bar binding machine 102. In this
way, since the reinforcing bar binding machine is config-
ured to detect the first information display portion 9 and
the second information display portion 12, which are vis-
ual identification information, there is no need to provide
separate information dedicated for the detection.

(Second Embodiment)

[0078] Figs. 22 to 25 are explanatory diagrams for de-
scribing a reel (a reel 30) according to the second em-
bodiment. Fig. 22 is a perspective view of an external
appearance of the reel 30 when viewed from the flange
4. Fig. 23 is a plan view of the reel 30 when viewed from
the flange 4. Fig. 24 is a front view of the reel 30. Fig. 25
is a perspective view of an external appearance of a wire
supply body (a wire supply body 130) according to the
second embodiment. In the explanation using Figs. 22
to 25, the same components as those of the reel 1 and
the wire supply body 100 will be denoted with the same
symbols, and the description thereof will be omitted.
[0079] The reel 30 includes the hub 3 which is a cylin-
drical shaft having the winding part 2 of the wire in the
outer peripheral surface similarly to the reel 1, and a pair
of flanges 4 and 5 facing each other with the winding part
2 of the hub 3 interposed therebetween. The reel 30 is
different from the reel 1 in the number and the position
of first information display portions and second informa-
tion display portions provided on the surface 4b of the
flange 4, and the other structures are almost the same.
[0080] The reel 30 includes two first information display
portions 31 (31A and 31B) configured by four protrusions
(shielding bodies) 31a (31a1, 31a2, 31a3, and 31a4) and
three recesses (slits) 31b (31b1, 31b2, and 31b3) on the
first circumference C1 of the surface 4b of the flange 4.
The first information display portions 31 are disposed on
the first circumference C1 to substantially face each other
about the shaft center of the hub 3 interposed therebe-
tween on the first circumference C1. In other words, the
first information display portions 31 are disposed about
the shaft center of the hub 3 at an about 180-degree
interval. The angular range of the first information display

19 20 



EP 3 326 949 A1

12

5

10

15

20

25

30

35

40

45

50

55

portion 31 occupied on the first circumference C1 is from
40 to 50 degrees about the shaft center of the hub 3. The
left portion on the first circumference C1 having no first
information display portion 31 is a gap portion 32 having
no recess and no protrusion. The first information display
portion 31 is configured on the annular rib 25 formed
integrally with the flange 4. The gap portion 32 is config-
ured only in a portion having no first information display
portion 31 in the annular rib 25.
[0081] The reel 30 includes two second information
display portions 33 (33A and 33B) configured by two pro-
trusions (shielding bodies) 33a (33a1 and 33a2) and
three recesses (slits) 33b (33b1, 33b2, and 33b3) at 180-
degree interval on the second circumference C2 having
a diameter smaller than that of the first circumference
C1. The angular range of the second information display
portion 33 occupied on the second circumference C2 is
from 20 to 30 degrees (25 degrees in the example in the
drawing) about the shaft center of the hub 3. The left
portion on the second circumference C2 having no sec-
ond information display portion 33 is an annular wall sur-
face having no recess and no protrusion.
[0082] The first information display portion 31 and the
second information display portion 33 are disposed while
the center position is shifted by 90 degrees about the
shaft center of the hub 3. The second information display
portion 33 is provided in the angular range (130 to 140
degrees as an example) where the gap portion 32 neigh-
boring the first information display portion 31 is provided.
With such a configuration, the second information display
portion 33 can be visually confirmed through the gap por-
tion 32. In a base portion of the first information display
portion 31 and the second information display portion 33,
the annular rib 25 and the annular rib 26 are formed in-
tegrally to the flange 4 in a continuous annular shape.
With this configuration, the strength of the flange 4 can
be increased, and the strength against the deformation
caused by the winding of the wire and an impact such as
dropping is increased.

(Third Embodiment)

[0083] Figs. 26 to 29 are explanatory diagrams for il-
lustrating a reel (a reel 40) according to the third embod-
iment. Fig. 26 is a perspective view of an external ap-
pearance of the reel 40 when viewed from the flange 4.
Fig. 27 is a plan view of the reel 40 when viewed from
the flange 4. Fig. 28 is a front view of the reel 40. Fig. 29
is a perspective view of an external appearance of a wire
supply body (a wire supply body 140) according to the
third embodiment. In the explanation using Figs. 26 to
29, the same components as those of the reel 1 and the
wire supply body 100 will be denoted with the same sym-
bols, and the description thereof will be omitted.
[0084] The reel 40 includes the hub 3 which is a cylin-
drical shaft having the winding part 2 of the wire in the
outer peripheral surface similarly to the reel 1, and a pair
of flanges 4 and 5 facing each other with the winding part

2 of the hub 3 interposed therebetween. The reel 40 is
different from the reel 1 in the number and the position
of first information display portions and second informa-
tion display portions provided on the surface 4b of the
flange 4, and the other structures are almost the same.
[0085] The reel 40 includes six first information display
portions 41 (41A, 41B, 41C, 41D, 41E, and 41F) config-
ured by four protrusions (shielding bodies) 41a (41a1,
41a2, 41a3, and 41a4) and three recesses (slits) 41b
(41b1, 41b2, and 41b3) at a 60-degree interval on the
first circumference C1. The angular range of the first in-
formation display portion 41 occupied on the first circum-
ference C1 is substantially about 30 degrees obtained
by dividing the circumference into twelve equal parts. The
left portion on the first circumference C1 is a gap portion
42 having no recess and no protrusion. The first informa-
tion display portion 41 is configured on the annular rib 25
formed integrally with the flange 4. The gap portion 42 is
configured only in a portion having no first information
display portion 41 in the annular rib 25.
[0086] The reel 40 includes six second information dis-
play portions 43 (43A, 43B, 43C, 43D, 43E, and 43F)
configured by two protrusions (shielding bodies) 43a
(43a1 and 43a2) and three recesses (slits) 43b (43b1,
43b2, and 43b3) at an 60-degree interval on the second
circumference C2 having a diameter smaller than that of
the first circumference C1.
[0087] The angular range of the second information
display portion 43 occupied on the second circumference
C2 is from 15 to 25 degrees (20 degrees in the example
in the drawing) about the shaft center of the hub 3. The
left portion on the second circumference C2 having no
second information display portion 43 is an annular wall
surface having no recess and no protrusion.
[0088] The first information display portion 41 and the
second information display portion 43 are disposed while
the phase is shifted by 30 degrees. The second informa-
tion display portion 43 is provided in the angular range
(30 degrees as an example) where the gap portion 42
neighboring the first information display portion 41 is pro-
vided. With such a configuration, the second information
display portion 43 can be visually confirmed by the gap
portion 42 neighboring the first information display por-
tion 41. In a base portion of the first information display
portion 41 and the second information display portion 43,
there are provided the annular rib 25 and the annular rib
26 formed in a continuous annular shape. With this con-
figuration, the strength of the flange 4 can be increased,
and the strength against the deformation caused by the
winding of the wire and an impact such as dropping is
increased.

(Fourth Embodiment)

[0089] Figs. 30 to 33 are explanatory diagrams for de-
scribing a reel (a reel 50) according to the fourth embod-
iment. Fig. 30 is a perspective view of an external ap-
pearance of the reel 50 when viewed from the flange 4.
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Fig. 31 is a plan view of the reel 50 when viewed from
the flange 4. Fig. 32 is a front view of the reel 50. Fig. 33
is a perspective view of an external appearance of a wire
supply body (a wire supply body 150) according to the
fourth embodiment. In the explanation using Figs. 30 to
33, the same components as those of the reel 1 and the
wire supply body 100 will be denoted with the same sym-
bols, and the description thereof will be omitted.
[0090] The reel 50 includes the hub 3 which is a cylin-
drical shaft having the winding part 2 of the wire in the
outer peripheral surface similarly to the reel 1, and a pair
of flanges 4 and 5 facing each other with the winding part
2 of the hub 3 interposed therebetween. The reel 50 is
different from the reel 1 in the shape of the first information
display portion and the second information display por-
tion provided in the side surface of the flange 4.
[0091] The reel 50 includes four first information dis-
play portions 51 (51A, 51B, 51C, and 51D) on the first
circumference C1 of the surface 4b of the flange 4. These
four first information display portions 51 (51A, 51B, 51C,
and S1D) are provided in a different shape. Specifically,
a protrusion (shielding body) 51a and a recess (slit) 51b
are differently set in number and width for every first in-
formation display portion 51. In this embodiment, for ex-
ample, the first information display portion 51A is config-
ured by five protrusions 51Aa (51Aa1 to 51Aa5) and four
recesses 51Ab (51Ab1 to 51Ab4) provided between the
protrusions 51Aa. The first information display portion
51B is configured by two protrusions 51Ba and one re-
cess 51Bb provided between the protrusions 51Ba. The
first information display portion 51C is configured by four
protrusions 51Ca and three recesses 51Cb provided be-
tween the protrusions 51Ca. The first information display
portion 51D is configured by three protrusions 51Da and
two recesses 51Db provided between the protrusions
51Da.
[0092] The respective first information display portions
51 are integrally configured on the annular rib 25 which
is integrally formed with the flange 4. A gap portion 52 is
configured only in a portion having no first information
display portion 51 in the annular rib 25. The angular range
of the gap portion 52 occupied on the first circumference
C1 (an opening angle about the shaft center of the hub
3) is from 40 to 50 degrees, similar to the reel 1. In a case
where the gap portion 52 and the respective first infor-
mation display portions 51 are disposed by an equal
length, 45 degrees about the shaft center of the hub 3 is
optimal as an angle occupied by the length of each por-
tion.
[0093] The reel 50 includes second information display
portions 53 (53A, 53B, 53C, and 53D) which are config-
ured by a protrusion (shielding body) 53a and a recess
(slit) 53b disposed along the second circumference C2
having a diameter smaller than that of the first circumfer-
ence C1. Each second information display portion 53 in-
cludes a different number of protrusions 53a and recess-
es 53b. The second information display portion 53A in-
cludes three protrusions 53Aa (53Aa1, 53Aa2, and

53Aa3) and four recesses 53Ab (53Ab1, 53Ab2,53Ab3,
and 53Ab4) provided on both sides of each protrusion
53Aa. The second information display portion 53B in-
cludes one protrusion 53Ba (53Ba1) and two recesses
53Bb (53Bb1 and 53Bb2) provided on both sides of the
protrusion 53Ba. The second information display portion
53C includes two protrusions 53Ca (53Ca1 and 53Ca2)
and three recesses 53Cb (53Cb1, 53Cb2, and 53Cb3)
provided on both sides of the protrusion 53Ca. The sec-
ond information display portion 53D includes one protru-
sion 53Da (53Da1) and two recesses 53Db (53Db1 and
53Db2) provided on both sides of the protrusion 53Da.
The widths of the protrusion 53a and the recess 53b of
each second information display portion 53 are adjusted
according to the number of protrusions 53a and recesses
53b such that the length of each second information dis-
play portion 53 is roughly uniform. The angular range of
the second information display portion 53 occupied on
the second circumference C2 about the shaft center of
the hub 3 is formed smaller than about 45 degrees ob-
tained by dividing the second circumference C2 into eight
equal parts. The left portion of the second information
display portion 53 is a continuous shielding portion
formed integrally with the annular rib 26 as a continuous
wall having the same height as that of the other shielding
body.
[0094] The first information display portion 51 and the
second information display portion 53 are disposed while
the phase is shifted by about 45 degrees. The gap portion
52 neighboring the first information display portion 51
and the angular range where the second information dis-
play portion 53 is provided are substantially matched.
With such a configuration, the second information display
portion 53 disposed on the inside can be visually con-
firmed through the gap portion 52 disposed on the out-
side. In a base portion of the first information display por-
tion 51 and the second information display portion 53,
there are provided the annular rib 25 and the annular rib
26 formed integrally to the flange 4 in a continuous an-
nular shape. With this configuration, the strength of the
flange 4 can be increased, and the strength against the
deformation caused by the winding of the wire and an
impact such as dropping is increased.

(Fifth Embodiment)

[0095] Figs. 34 to 36 are explanatory diagrams for de-
scribing a reel (a reel 60) according to the fifth embodi-
ment. Fig. 34 is a perspective view of an external appear-
ance of the reel 60 when viewed from the flange 4. Fig.
35 is a front view of the reel 60. Fig. 36 is a perspective
view of an external appearance of a wire supply body (a
wire supply body 160) according to the fifth embodiment.
In the explanation using Figs. 34 to 36, the same com-
ponents as those of the reel 1 and the wire supply body
100 will be denoted with the same symbols, and the de-
scription thereof will be omitted.
[0096] The reel 60 includes the hub 3 which is a cylin-
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drical shaft having the winding part 2 of the wire in the
outer peripheral surface similarly to the reel 1, and a pair
of flanges 4 and 5 facing each other with the winding part
2 of the hub 3 interposed therebetween. The reel 60 is
different from the reel 1 in the number of first information
display portions and second information display portions
provided on the surface 4b of the flange 4, and the other
structures are almost the same.
[0097] The reel 60 includes four first information dis-
play portions 61 on the first circumference C1 of the sur-
face 4b of the flange 4. The first information display por-
tion 61 is provided in an annular wall 62 which is erected
as a continuous wall member on the first circumference
C1. In the annular wall 62, there are formed a plurality of
circular holes (openings) 61b and long holes 62a which
pass through the wall surface in the circumferential di-
rection. Specifically, the long holes 62a are formed in the
wall surface of the annular wall 62 at a predetermined
interval in the circumferential direction. Three circular
holes 61b (61b1, 61b2, and 61b3) are disposed at an
equal interval between the long holes 62a. Then, a region
(a portion where the long hole 62a and the long hole 62a
are interposed) between adjacent two long holes 62a in
the annular wall 62 becomes the first information display
portion 61.
[0098] Therefore, a wall surface portion 61a1 between
one long hole 62a defining one end of the first information
display portion 61 and the circular hole 61b1 neighboring
the long hole 62a, a wall surface portion 61a2 between
the circular hole 61b1 and the circular hole 61b2, a wall
surface portion 61a3 between the circular hole 61b2 and
the circular hole 61b3, and a wall surface portion 61a4
between the other long hole 62a defining the other end
of the first information display portion 61 and the circular
hole 61b3 neighboring the long hole 62a correspond re-
spsectively to the protrusions 9a (9a1, 9a2, 9a3, and 9a4)
which is the first information display portion 9 of the reel
1. Then, three circular holes 61b (61b1, 61b2, and 61b3)
of the first information display portion 61 correspond re-
spsectively to the recesses 9b (9b1, 9b2, and 9b3) which
is the first information display portion 9 of the reel 1. The
circular hole 61b is not necessarily limited to the circular
shape, and for example may be a hole such as a polyg-
onal shape.
[0099] The reel 60 includes four second information
display portions 63 formed on the second circumference
C2 having a diameter smaller than that of the first cir-
cumference C1. The second information display portion
63 is provided in an annular wall 64 which is erected as
a continuous wall member on the second circumference
C2. In the annular wall 64, there are formed twelve cir-
cular holes (holes) 63b passing through the wall surface
in the circumferential direction. Specifically, four sets of
circular holes 63b (63b1, 63b2, and 63b3) are formed in
the wall surface of the annular wall 64 at an equal interval.
Then, a region of three circular holes 63b (that is, a region
interposed by the circular holes 63b on both end sides
among three circular holes 63b) in the annular wall 64

becomes the second information display portion 63.
[0100] Therefore, three circular holes 63b (63b1, 63b2,
and 63b3) of the second information display portion 63
correspond respsectively to the recesses 12b (12b1,
12b2, and 12b3) which is the second information display
portion 12 of the reel 1. Wall surface portions 63a (63a1
and 63a2) of the annular wall 64 interposed by the circular
hole 63b (the circular holes 63b1 and 63b2, and 63b2
and 63b3) correspond to the protrusions 12a (12a1 and
12a2) which is the second information display portion 12
of the reel 1. The circular hole 63b is not necessarily
limited to a circular shape, and for example may be an
elliptical shape or a polygonal shape.
[0101] The first information display portion 61 is dis-
posed in a region interposed between an extension of a
line segment connecting the end of one second informa-
tion display portion 63 among the adjacent two second
information display portions 63 and the shaft center of
the hub 3 and an extension of a line segment connecting
the end of the other second information display portion
63 and the shaft center of the hub 3. Therefore, four first
information display portions 61 are disposed on the first
circumference C1, and exactly not overlapped with the
second information display portion 63 in the radial direc-
tion of the surface 4b of the flange 4. In other words, the
first information display portion 61 and the second infor-
mation display portion 63 are not disposed on the same
diameter in the surface 4b of the flange 4. The expression
"the end of the second information display portion 63"
means the end on the outside of the circular hole 63b
(63b1 or 63b3) positioned at the outermost end of the
second information display portion 63.
[0102] On the other hand, the second information dis-
play portion 63 is disposed in a region surrounded by
both inner ends of the adjacent two first information dis-
play portions 61 (the ends on sides where the adjacent
first information display portions 61 face each other) and
the shaft center of the hub 3. Therefore, four second in-
formation display portions 63 are disposed on the second
circumference C2 in order not to be exactly overlapped
with the first information display portion 61 in the radial
direction of the surface 4b of the flange 4. The expression
"both inner ends of the first information display portion
61" means the inner ends of the adjacent two long holes
62a defining the first information display portion 61.
[0103] In the annular wall 62, the long hole 62a is
formed between the first information display portion 61
and the first information display portion 61. The long hole
62a is disposed (opened) to be overlapped with the sec-
ond information display portion 63 when the flange 4 is
viewed from the lateral direction. In other words, the long
hole 62a corresponds to the gap portion 10 of the annular
rib 25 in the reel 1. The second information display portion
63 can be visually confirmed from the long hole 62a when
the flange 4 is viewed from the lateral direction. Since
the long hole 62a is formed to be overlapped with the
second information display portion 63 at an equal interval
in the circumferential direction, the second information
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display portion 63 can be visually confirmed even in any
lateral direction of the flange 4. It is a matter of course
that the first and second information display portions 61
and 63 can be detected by an optical sensor provided in
the reinforcing bar binding machine body similar to the
first and second information display portions 9 and 12.

(Sixth Embodiment)

[0104] Next, a reel 70 according to another embodi-
ment will be described.
[0105] Fig. 37 is a perspective view of an external ap-
pearance of the reel 70 when viewed from a flange 74
on one side. Fig. 38 is a perspective view of an external
appearance of the reel when viewed from a flange 75 on
the other side. Fig. 39 is a cross-sectional perspective
view of the reel 70. Fig. 40 is an explanatory diagram of
an arrangement of the information display portion pro-
vided in the flange 74.
[0106] The reel 70 illustrated in Figs. 37 to 40 is used
to wind and house the wire similarly to the other embod-
iment, and is formed as a portable reel which can supply
the wire to a reinforcing bar binding machine body. The
reel 70 includes a cylindrical hub 73 which includes a
winding part 72 on which the wire is windable, and a pair
of flanges 74 and 75 which are provided on both sides
of the hub 73 in an axis direction and include facing sur-
faces 74a and 75a facing each other with the winding
part 72 interposed therebetween.
[0107] The hub 73 is formed as a cylindrical shaft which
includes the winding part 72 in the outer peripheral sur-
face, and serves as a rotation center (shaft center) of the
reel 70. In the outer peripheral surface of the winding part
72, there is provided a hole which communicates to the
inside of the hub 73 (not illustrated). Similarly to the hole
24, the hole is a portion used to insert and fix the end of
the wire when the winding starts. The outer diameter of
the winding part 72 is set to an extent such that the wound
wire is not locally bent and the wire is not strongly wound.
The shape of the winding part 72 is not limited to a cy-
lindrical shape, and may be a polygonal shape approxi-
mating a circle as long as the local bending is not gen-
erated in the wound wire.
[0108] The hub 73 has a double cylinder structure, and
includes a cylindrical portion 85 formed therein concen-
trically to the hub 73. In a portion inside the cylindrical
portion 85 near the flange 75, there are formed a plurality
of teeth 86 shaped as a protrusion, for example. The
teeth 86 are used in a case where the reinforcing bar
binding machine using the reel 70 includes a spindle
which is capable of engaging with the teeth 86. Since
there is a reinforcing bar binding machine having no such
a spindle, the teeth 86 is not used in that case. The shape
of the portion described as the cylindrical portion 85 is
not necessarily limited to the cylinder shape, and may be
formed in other shapes.
[0109] The flanges 74 and 75 are members radially
extending in a disk shape from both sides of the hub 73,

spaced in an axial direction of the hub 73. The flanges
74, 75 extend outwardly in the radial direction, and form
a storage space of the wire together with the winding part
72. The flanges 74 and 75 are fixed to the hub 73, and
rotate together with the hub 73. The hub 73 and the flang-
es 74 and 75 are formed as an integrated molded body
by injection-molding of a resin material (for example,
polypropylene). As the resin material, an ABS resin or
polycarbonate may be used.
[0110] The disk-shaped portions of the flanges 74 and
75 have a substantially even or constant thickness. How-
ever, there is no need to have a constant thickness if the
wire is smoothly wound, stored, and pulled out with re-
spect to the hub 73. The outer peripheral shapes of the
flanges 74 and 75 are not necessarily circular in shape,
and any shape may be employed as long as the flange
is rotatable in a state of being stored in the reinforcing
bar binding machine body. For example, the flange may
have a polygonal shape approximating a perfect circle
or a shape equipped with teeth in the outer peripheral
surface. The flanges 74 and 75 includes various shapes
of ribs and protrusion/recesses in surfaces 74b and 75b
facing the outside (that is, the opposite surfaces of the
facing surfaces 74a and 75a) from a viewpoint of strength
support and identification of the type of the wire.
[0111] On the surface 74b of the flange 74 (that is, one
of the flanges 74 and 75 disposed to face each other),
first information display portions 79 and second informa-
tion display portions 82 are formed to identify the type of
the wire. The first information display portions 79 are dis-
posed at an equal interval in four places 79A, 79B, 79C,
and 79D in the drawing along the first circumference C1
about the shaft center of the hub 73. The second infor-
mation display portions 82 are disposed at an equal in-
terval in four places 82A, 82B, 82C, and 82D in the draw-
ing along the second circumference C2 having a diam-
eter smaller than that of the first circumference C1 (that
is, positioned on the inner side of the first circumference
C1).
[0112] The first information display portion 79 is con-
figured by a plurality of protrusions 79a (79a1 and 79a2)
which extend in the substantially vertical direction with
respect to the surface 74b of the flange 74, and recesses
79b which are formed between the protrusions 79a. In
this embodiment, the annular rib 95 made of a low wall-
shaped member is erected on the first circumference C1.
The first information display portion 79 is formed on (the
upper surface) the annular rib 95. The protrusion 79a is
made of a shielding body (plate) of a substantially rec-
tangular shape which is not transmissive, and has a
height (a height from the upper surface of the annular rib
95 to the apex of the protrusion 79a) and a thickness of
several mm. The two protrusions 79a1 and 79a2 are
formed in almost the same shape.
[0113] Between one first information display portion 79
and the adjacent other first information display portion
79, gap portions 80 (80a, 80b, 80c, and 80d) are provided
and serve as an opening when the flange 74 is viewed
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from a lateral direction (side), that is, when viewed from
a direction orthogonal to the shaft center of the hub 73.
The depth of the gap portion 80 is formed substantially
to be equal to the height of the protrusion 79a. In this
embodiment, the protrusions 79a and the recesses 79b
are respective formed in the same shape. However, the
shape may be changed as needed in a case where an
information pattern for the identification of the wire is in-
creased. For example, the widths of the protrusion 79a
and the recess 79b in the circumferential direction may
be different from each other. The heights of the protru-
sions 79a and the depths of the recesses 79b may be
different from each other.
[0114] The protrusion 79a protrudes from the upper
surface of the high annular rib 95 in the above example.
The annular rib 95 has an annular plate configured by a
continuous wall surface, and increases the strength of
the flange 74 in order to prevent the deformation of the
flange 74. However, the protrusion 79a may protrude
from the surface 74b of the flange 74 without providing
such an annular rib 95.
[0115] The second information display portion 82 is
configured by a plurality of protrusions 82a (82a1 and
82a2) which extend substantially in the vertical direction
with respect to the surface 74b of the flange 74, and a
plurality of recesses (slits) 82b (82b1, 82b2, and 82b3)
which are formed between and on both sides of the ad-
jacent protrusions 82a. In this embodiment, an annular
rib 96 made of a wall-shaped member is erected along
the second circumference C2. The second information
display portion 82 is integrally formed in the upper surface
of the annular rib 96.
[0116] The protrusion 82a is made of a shielding body
(plate) of a substantially rectangular shape which is not
transmissive (i.e., not transmissive to light), and has a
height (a height from the bottom surface of the recess
82b to the apex) and a thickness of several mm. The two
protrusions 82a1 and 82a2 are formed in almost the same
shape, and disposed in a predetermined interval. The
portion other than the second information display por-
tions 82A, 82B, 82C, and 82D of the annular rib 96 forms
shielding bodies 83 (83A, 83B, 83C, and 83D) which is
not transmissive by the wall surface formed by the re-
maining annular rib 96 having the same height as that of
protrusion 82.
[0117] Since the recess 82b is formed in the second
information display portion 82 by cutting the annular rib
96 from the upper surface in a slit shape, the upper sur-
face of the protrusion 82a is configured to be substantially
flush with the upper surface of the annular rib 96.
[0118] The upper surface of the protrusion 79a formed
in the upper surface of the annular rib 95 and the upper
surface of the annular rib 96 are configured to be sub-
stantially flush with each other with respect to the surface
74b of the flange 74. Therefore, the heights of the pro-
trusion 79a and the protrusion 82a are equal (the height
of the annular rib 96).
[0119] The shapes of the annular ribs 95 and 96 are

not limited to that in the embodiment.
[0120] The annular rib 96 is also an annular protrude
portion (plate portion) configured by a continuous wall
surface similarly to the annular rib 95, and formed inte-
grally to the flange 74. Therefore, the annular rib 96 is
formed together with the annular rib 95, so that the
strength of the flange 74 can be increased still further.
[0121] On the surface 74b of the flange 74, there is
formed an annular recess 88 which is a circular de-
pressed portion in the center concentrically to the hub
73. Furthermore, an annular boss portion 87 is formed
to surround the annular recess 88. The annular recess
88 and the boss portion 87 are rotatably supported by
the reinforcing bar binding machine body, also serve as
a reinforcing material of the flange 74, and operates to
increase the strength of the reel 70 together with the an-
nular ribs 95 and 96.
[0122] Fig. 40 is an explanatory diagram for describing
an arrangement of the first information display portion 79
and the second information display portion 82 on the sur-
face 74b of the flange 74. In Fig. 40, the protrusions 79a
and 82a are illustrated by hatching for the sake of clarity
in arrangement of the protrusion 79a and the recess 79b
of the first information display portion 79 and the protru-
sion 82a and the recess 82b of the second information
display portion 82. As illustrated in Fig. 40, four first in-
formation display portions 79 are disposed at an equal
interval on the first circumference C1. Four second infor-
mation display portions 82 are disposed at an equal in-
terval on the second circumference C2. However, there
is no need to dispose the first and second information
display portions 79 and 82 at an equal interval. The first
and second information display portions 79 and 82 may
be disposed roughly along the first circumference C1 and
the second circumference C2, but not necessarily exactly
matched with the respective circumferences C1 andC2.
[0123] The first information display portions 79 are dis-
posed one by one about the shaft center of the hub 73
in regions each (an angular range of 90 degrees about
the shaft center of the hub 73) obtained by dividing the
surface 74b of the flange 74 into quarters.
[0124] The first information display portion 79 is dis-
posed between the adjacent two second information dis-
play portions 82 about the shaft center of the hub 73. In
other words, the first information display portion 79 is
disposed in a region A which is an angular range inter-
posed between an extension of a line segment connect-
ing the end of one second information display portion 82
and the shaft center of the hub 73 and an extension of a
line segment connecting the end of the other second in-
formation display portion 82 and the shaft center of the
hub 73.
[0125] Therefore, four first information display portions
79 are disposed on the first circumference C1, and not
overlapped at all with the second information display por-
tion 82 in the radial direction of the surface 74b of the
flange 74.
[0126] The second information display portions 82 are
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disposed one by one in the region quartered by 90°. In
other words, the second information display portion 82
is disposed in a region B which is an angular range in-
terposed by both inner ends of the adjacent two first in-
formation display portions 79 and the shaft center of the
hub 73.
[0127] The region B is the gap portion (a portion with
a gap therein) 80 which is not provided with the first in-
formation display portion 79. Therefore, four second in-
formation display portions 82 are disposed on the second
circumference C2 in order not to be exactly overlapped
with the first information display portion 79 in the radial
direction of the surface 74b of the flange 74. In other
words, the first and second information display portions
are offset, at least partially, in a circumferential direction.
[0128] As described above, on the surface 74b of the
flange 74, there is provided with the first information dis-
play portion 79 at every 90° and the second information
display portion 82 which is disposed in the gap portion
80 between the adjacent first information display portions
79. Therefore, in the reel 70, there is formed an informa-
tion set at every 90° which can visually confirm both of
the first information display portion 79 and the second
information display portion 82 even when viewed from
any side. Specifically, there are provided four information
such as a set of the first information display portions 79A
and 79B and the second information display portion 82B,
a set of the first information display portions 79B and 79C
and the second information display portion 82C, a set of
the first information display portions 79C and 79D and
the second information display portion 82D, and a set of
the first information display portions 79D and 79A and
the second information display portion 82A. The respec-
tive information sets can be visually confirmed almost all
around the flange 74, so that the reel 70 can be identified.
[0129] Fig. 38 is a perspective view of the reel 70 when
viewed from the flange 75 opposite to the above-de-
scribed flange 74 where the information display portion
is provided.
[0130] The flange 75 is formed in a disk shape. In the
center of the surface 75b, there are provided an annular
recess 90 which is a circular recess formed at a position
corresponding to an outer circumferential portion of the
hub 73 and concentrically to the hub 73, and an annular
first protrusion rib 91 formed to surround the annular re-
cess 90. There are provided a plurality of second protru-
sion ribs 92 radially extending to the outside in the radial
direction from the first protrusion rib 91, and an annular
third protrusion rib 93 which is connected to the second
protrusion rib 92 and formed along the outer peripheral
edge of the surface of the flange 75.
[0131] The annular recess 90 and the first protrusion
rib 91 serve as portions which are rotatably supported
by the reinforcing bar binding machine body. With the
first, second, third protrusion ribs 91,92, and 93, the
strength of the flange 75 is increased so as to prevent
the deformation.
[0132] In this embodiment, the description has been

made about an example where two annular protrusion
ribs 91 and 93 are provided. However, the number of
annular protrusion ribs is not limited to two, but may be
three or more. The rib may be formed in any other shape
including a radially protruding rib 92 as long as the same
function is exhibited.
[0133] On the surface 75b of the flange 75, a plurality
of small projections 89 are provided along the third cir-
cumference C3 formed concentrically to the hub 73 and
has a saw-toothed shape formed in almost the right-an-
gled triangle when the flange 75 is viewed from the lateral
direction. In this embodiment, eight small projections 89
each are provided at an equal interval between eight sec-
ond protrusion ribs 92 disposed at an equal interval.
[0134] The small projection 89 is used to prevent the
reel 70 from being reversely rotated. Specifically, when
the reel 70 is housed in the mounting chamber 106 of
the reinforcing bar binding machine body described be-
low, a claw (a ratchet mechanism) provided in the mount-
ing chamber is engaged to a portion corresponding to
the opposite side of the small projection 89. Since the
small projection 89 is formed in almost the right-angled
triangle, the reel 70 is rotated in a direction indicated by
the angle formed between the inclined side and the ad-
jacent side of the small projection 89. However, the ro-
tation of the reel is regulated against a direction corre-
sponding to the opposite side where the claw is engaged
with the small projection 89.
[0135] The direction indicated by the angle formed be-
tween the inclined side and the adjacent side of the small
projection 89 formed in almost the right-angled triangle
is configured to be matched to a direction to which the
wire wound on the reel 70 is pulled out (a direction of the
leading end of the wire). In other words, the facing direc-
tion of the small projection 89 and the rotation direction
of the reel 70 are configured to be equal. Therefore, when
viewing the small projection 89, the direction of pulling
the wire out (that is, the rotation direction of the reel 70)
can be confirmed.
[0136] Since the reel 70 has similar functions as those
of the reel 1 described above, the operation and the effect
are also substantially equal.
[0137] For example, since the information display por-
tions 79 and 82 are disposed on the surface 74b of the
flange 74, much more information can be provided com-
pared to a case where the information display portion is
disposed inside the hub 73 having a limited area. Since
the information display portions 79 and 82 are disposed
on the different circumferences C1 and C2 of the surface
74b of the flange 74, the surface 74b of the flange 74 is
effectively used, so that much more information can be
provided.
[0138] The numbers and the positions of the protru-
sions 79a and 82a and the recesses 79b and 82b can
be used as information for identifying the type of the wire.
[0139] The reel 70 is configured such that the first in-
formation display portion 79 and the second information
display portion 82 are disposed not to be overlapped in
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the radial direction of the surface 74b of the flange 74. A
range not overlapped between the end of the first infor-
mation display portion 79 and the end of the second in-
formation display portion 82 (in other words, a range
where the regions A and B are overlapped in Fig. 40) is
large compared to that in the reel 1 described above.
Therefore, the amount of information of the first informa-
tion display portion and the second information display
portion is the same as that of the reel 1. When the flange
74 is viewed from the lateral direction, the discrimination
is easily made compared to the case of the reel 1 when
the first information display portion 79 and the second
information display portion 82 are visually confirmed dis-
criminated at the same time. The information display por-
tions 79 and 82 are formed to protrude from the surface
74b of the flange 74. Therefore, it is easy for the operator
to visually confirm the shape (for example, the numbers
and the positions of the protrusions 79a and 82a and the
recesses 79b and 82b) of the information display portions
79 and 82 compared to a case where the information is
installed inside the hub 73. In this way, the type of the
wire is easily identified by a beholder.
[0140] In the reel 70 according to this embodiment, the
information display portions 79 and 82 are disposed on
the two circumferences C1 and C2. Such circumferences
where the information display portions 79 and 82 are dis-
posed may be provided two or more. In this case, much
more information can be provided on the surface 74b of
the flange 74. When the information display portions 79
and 82 are increased in the radial direction of the surface
74b of the flange 74, the entire strength of the flange 74
can be increased in proportion thereto. In other words,
the increased information display portions (the informa-
tion display portions other than the information display
portions 79 and 82) also effectively serve as the reinforc-
ing member of the flange 74.
[0141] In the reel 70 according to this embodiment, the
first information display portion 79 and the second infor-
mation display portion 82 are disposed on the different
diameters and are arranged so as to not overlap in the
radial direction. However, the first information display
portion 79 and the second information display portion 82
may be partially overlapped as long as the protrusions
79a and 82a and the recesses 79b and 82b of the first
and second information display portion 79 and 82 are
able to be identified at the same time.
[0142] Therefore, there is a case where the entire first
information display portion 79 is disposed in the region
A (see Fig. 40) so as not to be overlapped at all with the
second information display portion 82, and a case where
the most of the first information display portion 79 is dis-
posed in the region A and a part thereof may be over-
lapped with the second information display portion 82 by
protrusion from the region A.
[0143] Similarly, there is a case where the entire sec-
ond information display portion 82 is disposed in the re-
gion B (see Fig. 40) so as not to be overlapped at all with
the first information display portion 79, and a case where

most of the second information display portion 82 is dis-
posed in the region B, and a part thereof may be over-
lapped with the first information display portion 79 by pro-
trusion from the region B.
[0144] The first circumference C1 is positioned on the
inner side by several mm from the outer peripheral edge
of the flange 74 (the inner side in the radial direction to-
ward the shaft center), but not necessarily limited thereto.
For example, the first circumference may be positioned
substantially on the outer peripheral edge of the flange
74. In this case, the first information display portion 79
comes to be disposed substantially along the outer pe-
ripheral edge of the surface 74b of the flange 74. How-
ever, when the first information display portion 79 is po-
sitioned on the inside from the outer peripheral edge of
the flange 74 as described in this embodiment, the first
information display portion 79 can be protected by the
outer peripheral edge of the flange 74 even in a case
where an impact is applied on the reel 70 during trans-
portation or due to dropping for example.
[0145] The reel 70 described above is configured such
that the first and second information display portions 79
and 82 can be visually confirmed to identify the type of
the wire. The reel 70 is configured such that the first and
second information display portions 79 and 82 can be
visually confirmed from the lateral direction even in a
stacked state. Therefore, the reel has a feature that the
type of the wire is able to be identified even when being
stacked.
[0146] The principal operations, effects, and features
of the reel 70 according to this embodiment described
above are similar to those of the respective embodiment
described above.

(Seventh Embodiment)

[0147] Next, a reel 200 according to another embodi-
ment will be described.
[0148] Fig. 41 is a perspective view of an external ap-
pearance of the reel 200 wound with a single wire W1
when viewed from the flange 201. Fig. 42 is a perspective
view of an external appearance of the reel 200 wound
with the single wire W1 when viewed from the other flange
202.
[0149] In addition, Fig. 43 is a perspective view of an
external appearance of the reel 200a wound with a dou-
ble wire W2 when viewed from the flange 201. The reel
200a illustrated in Fig. 43 has the same construction as
that of the reel 200 except a second information display
portion 220’(220A’, 220B’, 220C’, and 220D’).
[0150] The reel 200 includes a cylindrical hub 205
which includes a winding part 204 on which the wire il-
lustrated in Fig. 45 is windable, and a pair of flanges 201
and 202 which include facing surfaces 201a and 202a
facing each other with the winding part 204 interposed
therebetween on both sides in the axial direction of the
hub 205.
[0151] The hub 205 serving as the winding part 204 is
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configured such that the single wire W1 and the double
wire W2 to pull out a plurality of single wires together are
wound.
[0152] The hub 205 has a double cylinder structure,
and includes a cylindrical through hole 206 formed there-
in concentrically to the hub 205. A frame to be described
below is contained in the through hole 206 to fix a first
winding part of the wire to the reel 200.
[0153] The basic structures, materials, modifications,
and improvements of the reel 200 are similar to those of
the above embodiments.
[0154] In the flange 201 of the flanges 201 and 202
disposed to face each other, a first information display
portion 210 and a second information display portion 220
are formed in a surface 201b to identify the type of the
wire.
[0155] The first information display portion 210 has the
same shape as that of the sixth embodiment. Making an
explanation again, the first information display portions
210 are disposed at an equal interval in four places 210A,
210B, 210C, and 210D in the drawing along a first cir-
cumference C100 about the shaft center of the hub 205.
[0156] The second information display portion 220 has
a shape slightly different from that of the above embod-
iments. The second information display portion 220 are
disposed at an equal interval in four places 220A, 220B,
220C, and 220D in the drawing along a second circum-
ference C200 having a diameter smaller than that of the
first circumference C100 (that is, positioned on the inner
side of the first circumference C100.
[0157] The first information display portion 210 dis-
posed at an equal interval in four places is configured by
two protrusions 210a (210a1 and 210a2) which extend
in the substantially vertical direction with respect to the
surface 201b of the flange 201, and a recess 210b which
is formed between the protrusion 210a1 and the protru-
sion 210a2.
[0158] In this embodiment, an annual rib 211 made of
a low wall-shaped member is erected on the first circum-
ference C100, and the first information display portion
210 is formed on (the upper surface) the annual rib 211.
The protrusion 210a is made of a shielding body (plate)
of a substantially rectangular shape which is not trans-
missive, and has a height (a height from the upper surface
of the annual rib 211 to the apex of the protrusion 210a)
and a thickness of several mm. Two protrusions 210a1
and 210a2 are formed in substantially the same shape.
[0159] Between one first information display portion
210 and the adjacent other first information display por-
tion 210, gap portions 212 (212a, 212b, 212c, and 212d)
are provided and serve as an opening when the flange
201is viewed from a lateral direction (side), that is, when
viewed from a direction orthogonal to the shaft center of
the hub 205.
[0160] The depth of the gap portion 212 is formed sub-
stantially to be equal to the height of the protrusion 210a.
In this embodiment, the protrusions 210a and the recess-
es 210b may be changed in shape as needed in a case

where an information pattern for the identification of the
wire is increased. For example, the widths of the protru-
sion 210a and the recess 210b in the circumferential di-
rection may be different from each other. The heights of
the protrusions 210a and the depths of the recesses 210b
may be different from each other.
[0161] The protrusion 210a protrudes from the upper
surface of the high annular rib 211 in the above example.
The annular rib 211 has an annular bump portion (plate)
configured by a continuous wall surface, and increases
the strength of the flange 201 in order to prevent the
deformation of the flange 201. The protrusion 210a may
protrude from the surface 201b of the flange 201 without
providing such an annular rib 211.
[0162] The second information display portion 220 is
configured by two recesses (slits) 220b1 and 220b2
which are formed on both sides of a protrusion 220a ex-
tending in the substantially vertical direction with respect
to the surface 201b of the flange 201.
[0163] In the case of the reel 200a illustrated in Fig.
43,the second information display portion 220 (220A’,
220B’, 220C’, and 220D’) is configured by three recesses
with two protrusions interposed therebetween.
[0164] In this embodiment, an annual rib 221 made of
a wall-shaped member is erected along the second cir-
cumference C200, and integrally formed with the second
information display portion 220 by notching the upper
surface of the annual rib 221.
[0165] The protrusion 220a is made of a shielding body
(plate) of a substantially rectangular shape which is not
transmissive, and has a height (a height from the bottom
surface of the recesses 220b 1 and 220b2 to the apex)
and a thickness of several mm.
[0166] The portions other than the second information
display portions 220A, 220B, 220C, and 220D of the an-
nual rib 221 is configured by the shielding bodies 222A,
222B, 222C, and 222D which are not transmissive by the
wall surface formed by the remaining annual rib 221.
[0167] Since the recesses 220b 1 and 220b2 are
formed in the second information display portion 220 by
cutting the annular rib 221 from the upper surface in a
slit shape, the upper surface of the protrusion 220a is
configured to be substantially flush with the upper surface
of the annular rib 221.
[0168] Further, the upper surface of the protrusion
210a formed in the upper surface of the annular rib 221
and the upper surface of the annular rib 211 are config-
ured to be substantially flush with each other with respect
to the surface 201b of the flange 201. Therefore, the
heights of the protrusion 210a and the protrusion 220a
are equal (the height of the annular rib 221).
[0169] The shapes of the annular ribs 211 and 221 are
not limited to that in the embodiment.
[0170] The annular rib 221 is also an annular protrude
portion (plate portion) configured by a continuous wall
surface similarly to the annular rib 211, and formed inte-
grally to the flange 201. Therefore, the annular rib 221 is
formed together with the annular rib 211, so that the
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strength of the flange 201 can be increased still further.
[0171] On the surface 201b of the flange 201, there is
formed an annular recess 230 which is a circular de-
pressed portion in the center concentrically to the hub
205. Furthermore, an annular boss portion 231 is formed
to surround the annular recess 230. The annular recess
230 and the boss portion 231 are rotatably supported by
the reinforcing bar binding machine body, also serve as
a reinforcing material of the flange 201, and operates to
increase the strength of the reel 200 together with the
annular ribs 211 and 221.
[0172] Fig. 42 illustrates a perspective view of the reel
200 when viewed from the flange 202 facing the flange
201 which is provided in the information display portion.
[0173] The flange 202 is formed in a disk shape. In the
center of the surface 202b, there are provided an annular
recess 232 which is a circular recess formed at a position
corresponding to an outer circumferential portion of the
hub 205 and concentrically to the hub 205, and an annular
first protrusion rib 233 formed to surround the annular
recess 232. There are provided a plurality of second pro-
trusion ribs 234 radially extending to the outside in the
radial direction from the first protrusion rib 233, and an
annular third protrusion rib 235 which is connected to the
second protrusion rib 234. Furthermore, an annual fourth
protrusion rib 236 is provided along the outer peripheral
edge of the surface of the flange 202.
[0174] The annual recess 232 and the first protrusion
rib 233 serve as portions which are rotatably supported
by the reinforcing bar binding machine body. With the
first to fourth protrusion ribs 233, 234, 235, and 236, the
strength of the flange 202 is increased so as to prevent
the deformation.
[0175] In this embodiment, the annual protrusion ribs
(233, 235, and 236) have been exemplified, and the
number of annual protrusion ribs is not limited to the ex-
ample. The rib may be provided in any other shape in-
cluding a radially protruding rib (234) as long as the same
function is exhibited.
[0176] On the surface 202b of the flange 202, eight
small projections 237 are provided along a third circum-
ference C300 formed concentrially to the hub 205 and
has a saw-toothed shape formed in almost the right-an-
gled triangle when the flange 202 is viewed from the lat-
eral direction.
[0177] The small projection 237 is used to prevent the
reel 200 from being reversely rotated. Specifically, when
the reel 200 is housed in the mounting chamber 106 of
the reinforcing bar binding machine body, a claw (a ratch-
et mechanism) provided in the mounting chamber is en-
gaged to a portion corresponding to the opposite side of
the small projection 237. Since the small projection 237
is formed in almost the right-angled triangle, the reel 200
is rotated in a direction indicated by the angle formed
between the inclined side and the adjacent side of the
small projection 237. However, the rotation of the reel is
regulated against a direction corresponding to the oppo-
site side where the claw is engaged with the small pro-

jection 237.
[0178] The direction indicated by the angle formed be-
tween the inclined side and the adjacent side of the small
projection 237 formed in almost the right-angled triangle
is configured to be matched to a direction to which the
wire wound on the reel 200 is pulled out (a direction of
the leading end of the wire). In other words, the facing
direction of the small projection 237 and the rotation di-
rection of the reel 200 are configured to be equal. There-
fore, when viewing the small projection 237, the direction
of pulling the wire out (that is, the rotation direction of the
reel 200) can be confirmed.
[0179] Since the reel 200 has similar functions as those
of the reel 1 described above, the operation and the effect
are also substantially equal.
[0180] For example, since the information display por-
tions 210 and 220 are disposed on the surface 201b of
the flange 201, much more information can be provided
compared to a case where the information display portion
is disposed inside the hub 205 having a limited area.
Since the information display portions 210 and 220 are
disposed on the different circumferences C100 and C200
of the surface 201b of the flange 201, the surface 201b
of the flange 201 is effectively used, so that much more
information can be provided.
[0181] The numbers and the positions of the protru-
sions 210a and 220a and the recesses 210b and 220b
can be used as information for identifying the type of the
wire besides the material and the wire diameter of the
wire such as the reel 200 on which the single wire W1 is
wound by two recesses of the second information display
portion 220 as illustrated in Fig. 41 and the reel 200a on
which the double wire W2 is wound by three recesses of
the second information display portion 220’ as illustrated
in Fig. 43. The information display portions 210 and 220
are formed to protrude from the surface 201b of the flange
201. Therefore, it is easy for the operator to visually con-
firm the shape (for example, the numbers and the posi-
tions of the protrusions 210a and 220a and the recesses
210b and 220b) of the information display portions 210
and 220 compared to a case where the information is
installed inside the hub 205. In this way, the type of the
wire is easily identified by a beholder.
[0182] In the reel 200 according to this embodiment,
the information display portions 210 and 220 are dis-
posed on the two circumferences C100 and C200. Such
circumferences where the information display portions
210 and 220 are disposed may be provided two or more.
In this case, much more information can be provided on
the surface 201b of the flange 201. When the information
display portions 210 and 220 are increased in the radial
direction of the surface 201b of the flange 201, the entire
strength of the flange 201 can be increased in proportion
thereto. In other words, the increased information display
portions (the information display portions other than the
information display portions 210 and 220) also effectively
serve as the reinforcing member of the flange 201.
[0183] The reel 200 described above is configured
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such that the first and second information display portions
210 and 220 can be visually confirmed to identify the type
of the wire. The reel 200 is configured such that the first
and second information display portions 210 and 220 can
be visually confirmed from the lateral direction even in a
stacked state. Therefore, the reel has a feature that the
type of the wire is able to be identified even when being
stacked.
[0184] The principal operations, effects, and features
of the reel 200 according to this embodiment described
above are identical or substantially identical to those of
the above first to sixth embodiments.
[0185] Fig. 44 is a perspective view of an external ap-
pearance illustrating a state where the single wire W1 is
engaged with a wire hook 203 formed in the flange 202.
[0186] The wire hook 203 is formed by a notch which
is formed in the outer periphery of the flange 201 to fix
the end of the winding wire W1.
[0187] The wire hook 203 is made of two depressed
portions 240a and 240b formed to face the center from
the peripheral edge of the flange 201, and a protruding
piece 241 which is provided between the two depressed
portions 240a and 240b. The end of the winding wire W1
passes to the depressed portion 240a, comes across the
protruding piece 241, and then passes to the depressed
portion 240b so as to be fixed.
[0188] In a portion of the protruding piece 241 near the
depressed portion 240a to which the wire W1 firstly pass-
es, an inclined surface 242 is provided in a direction from
the center of the protruding piece 241 to the bottom of
the depressed portion 240a. The inclined surface 242
has a function of introducing the wire W1 toward the de-
pressed portion 240a when the wire W1 is wound to the
depressed portion 240a while drawing the wire W1. With
such an introduction of the inclined surface 242, the wire
W1 can be fixed without causing the wire to be loosely
wound around the hub 205.
[0189] Fig. 45 is an explanatory diagram of the reel
200 when viewed from the side surface. As illustrated in
the drawing, a frame 245 is provided in the hub 205. The
frame 245 is a member which holds the end of the wire
W1 when the wire W1 starts to be wound around the hub
205.
[0190] The frame 245 is fixed in a space from an open-
ing 246 provided in the cylindrical wall forming the hub
205 toward the center of the hub 205 through two con-
nection portions 247a and 247b. The frame 245 includes
a small hole 248 in the center through which the wire W1
is inserted, and the wire W1 is held to be pulled out when
the end of the wire W1 is wound in a coil shape by another
device after the wire W1 is inserted.
[0191] Fig. 46 is a diagram illustrating the reel 200 in
a state where the frame 245 is fixed to the hub 205 when
viewed from the flange 202, and Fig. 47 is an enlarged
view of portion A illustrated in Fig. 46.
[0192] After the wire W1 is wound around the hub 205,
the connection portions 247a and 247b is cut by the other
device.

[0193] Fig. 48 illustrates the reel 200 in a state where
the connection portions 247a and 247b are cut when
viewed from the flange 202, and Fig. 49 illustrates an
enlarged view of portion B illustrated in Fig. 47.
[0194] The connection portions 247a and 247b is sep-
arated from the hub 205 by cut portions 248a and 248b.
The frame 245 of which the connection portions 247a
and 247b are cut enters a state of being held by the wire
W1 wound around the hub 205, and remains in the hub
205 until all the wound wire W1 is pulled out.
[0195] In a case where the wire W1 wound in a binding
machine is used up, the frame 245 is also pulled out in
a direction of pulling out the wire when the wire W1 is
pulled out by the binding machine. At this time, the frame
245 is also pulled by the wire W1 and separated from the
reel 200. However, a protruding piece 249 formed in the
frame 245 is pulled to the inner peripheral edge of the
opening 246, and the separation of the frame 245 is tem-
porally hindered.
[0196] On the other hand, when the posture of the
frame 245 is adjusted, the frame 245 can be removed
from the opening 246 as illustrated in Fig. 50. In the reel
200 after removing the frame 245, the opening 246 from
which the frame 245 is removed is left in the side surface
of the hub 205 as illustrated in Fig. 51.
[0197] As described above, the frame 245 is config-
ured to be removed in order to separate the reels 200
and 200a and the metal wires W1 and W2. Through such
a separation, the resin members and the metal-contain-
ing members can be disposed separately.
[0198] The principal operations, effects, and features
of the reels 200 and 200a according to this embodiment
described above are similar to those of the respective
embodiments described above.
[0199] In the first to seventh embodiments described
above, the recesses 9b, 12b, 79b, 82b, 210b, 210, and
220b and the circular holes 61b and 63b of the first and
second information display portions 9, 12, 79, 82, 210,
and 220 in the respective embodiments are formed as
spaces. However, the subject space may also be formed
as a light-transmitting body (for example, a transparent
member or a semitransparent member) formed of a light-
transmitting material. Herein, the light-transmitting ma-
terial includes a plastic or a film. The plastic may be pro-
vided by being fitted or inserted, or the film may be pro-
vided by being attached. The annular wall erected on the
first and second circumferences C1, C2, C100, and C200
may be configured by a light-transmitting material. The
portions (the wall surfaces) corresponding to the convex
portion and the shielding bodies 9a, 12a, 79a, 82a, and
210a may be configured by attaching a light-blocking
shielding body or by coating a shielding member. In a
case where the recesses 9b, 12b, 79b, 82b, 210b, 220b1,
and 220b2 and the circular holes 61b and 63b formed in
the annular ribs 25, 26, 95, 96, 211, and 221 and the
annular walls 62 and 64 are filled with a transparent mem-
ber or a semitransparent member, the strength of the
annular ribs 25, 26, 95, 96, 211, and 221 and the annular
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walls 62 and 64 can be increased. Therefore, the strength
of the flange 4 can be increased.
[0200] In the first to seventh embodiments, the first and
second information display portions 9,12,79, and 82 are
configured by the protrusions 9a, 12a, 79a, 82a, 210a,
and 220a and the recesses 9b, 12b, 79b, and 82b or the
walls 61a and 63a and the circular holes 61b and 63b.
The shapes of the first and second information display
portions 9, 12, 79, and 82 are not limited to the above
shapes as long as the type of the wire can be identified.
[0201] The respective embodiments may be imple-
mented in various combinations. The invention is not lim-
ited to the above embodiments, and various changes in
design can be made within a scope not departing from
the claims.
[0202] Some or all of the embodiments may be de-
scribed as the following notes.

(Additional Note 1)

[0203] A reel comprising:

a cylindrical hub that includes a winding part where
a wire is windable;
first and second flanges that are spaced in an axial
direction along the hub and that include facing sur-
faces with the winding part interposed therebetween;
a plurality of first information display portions that are
formed on a surface opposite to the facing surface
of the first flange and that are disposed on a first
circumference radially spaced from a shaft center of
the hub; and
a second information display portion that is formed
on the surface of the first flange and that is disposed
on a second circumference having a diameter small-
er than that of the first circumference about the shaft
center of the hub,
wherein the second information display portion is off-
set in a circumferential direction from each of said
plurality of first information display portions such that
at least part of said second information display por-
tion is positioned so that a radial line extending from
said shaft center and through said at least part of
said second information display portion does not ex-
tend through any of said plurality of first information
display portions.

(Addition Note 2)

[0204] The reel according to (Addition Note 1), wherein
a plurality of second information display portions are dis-
posed on the second circumference, and wherein each
of said plurality of second information display portions is
offset in the circumferential direction with respect to a
nearest one of said plurality of first information display
portions.

(Addition Note 3)

[0205] The reel of (Addition Note 2), wherein each of
said plurality of first information display portions pro-
trudes from the surface of the first flange; and
wherein each of the plurality of second information dis-
play portions protrudes from the surface of said flange.

(Addition Note 4)

[0206] The reel of (Addition Note 3), wherein each of
the plurality of first information display portions includes
at least one light blocking part and at least one light trans-
missive part; and
wherein each of said second information display portions
includes at least one light blocking part and at least one
light transmissive part.

(Addition Note 5)

[0207] The reel of (Addition Note 4), wherein the at
least one light blocking part of each of said first and sec-
ond information display portions includes at least two pro-
jections projecting in a direction axially away from said
surface, and wherein the at least one transmissive part
of each of said first and second information display por-
tions includes a recess between said at least two projec-
tions.

(Addition Note 6)

[0208] The reel of (Addition Note 4), wherein a rib ex-
tends along at least one of said first circumference and
said second circumference, and wherein a correspond-
ing one of said plurality of first information display portions
or said plurality of second information display portions
extends from said rib in said axial direction.

(Addition Note 7)

[0209] The reel of (Addition Note 4), wherein the plu-
rality of first information display portions includes a plu-
rality of first wall portions each having at least one first
aperture extending therethrough; and
wherein the plurality of second information display por-
tions includes a plurality of second wall portions each
having at least one second aperture extending there-
through.

(Addition Note 8)

[0210] The reel of (Addition Note 7), wherein the first
wall portions are part of a wall extending along the first
circumference, and wherein a plurality of elongated ap-
ertures are provided at circumferential locations between
adjacent first information display portions, said elongated
apertures having a size larger than said at least one first
aperture, and wherein said second information display
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portions are visible through said elongated apertures.

(Addition Note 9)

[0211] The reel of (Addition Note 1), wherein each first
information display portion includes at least two first pro-
jections and a first recess positioned between adjacent
first projections;
wherein the second information display portion includes
at least two second projections and a second recess be-
tween adjacent second projections;
the reel further including wire wound around the winding
part; and
wherein the first projections and the second projections
project in an axial direction away from the surface of the
first flange.

(Addition Note 10)

[0212] A plurality of reels of (Addition Note 9), wherein
each reel is configured to be stackable with other reels
of the plurality of reels, and wherein in a stacked position
of the plurality of reels the second information display
portion of each reel is visible from a lateral direction or-
thogonal to axes of said reels.

(Addition Note 11)

[0213] A reel comprising:

a hub that includes a winding part upon which a wire
is windable;
first and second flanges that are spaced in an axial
direction along the hub and that include facing sur-
faces with the winding part interposed therebetween;
a first information display portion protruding from a
surface opposite the facing surface of the first flange,
wherein the first information display portion is posi-
tioned on a first circumference radially spaced from
a shaft center of the hub;
a second information display portion protruding from
the surface of the first flange and that is disposed on
a second circumference having a diameter smaller
than said first circumference;
wherein with respect to a circle defined by said first
circumference the first information display portion is
positioned in a first sector of said circle, and at least
part of said second information display portion is po-
sitioned in a second sector of said circle, wherein
the second sector of said circle is adjacent to and
does not overlap with said first sector of said circle.

(Addition Note 12)

[0214] The reel of (Addition Note 11), wherein said sec-
ond information display portion is entirely positioned with
said second sector.

(Addition Note 13)

[0215] The reel of (Addition Note 11), wherein a plu-
rality of first information display portions are respectively
positioned within a plurality of first sectors of said circle,
and a plurality of second information display portions are
at least partially positioned within a plurality of second
sectors of said circle, and wherein said first sectors and
said second sectors are alternatingly arranged about said
first circumference.

(Addition Note 14)

[0216] The reel of (Addition Note 13), wherein each of
said first information display portions includes a light
blocking portion and a light transmissive portion; and
wherein each of said second information display portions
includes a light blocking portion end a light transmissive
portion.

(Addition Note 15)

[0217] The reel of (Addition Note 14), wherein a wall
extends along said first circumference, and wherein the
first information display portions each include a section
of said wall and at least one aperture extending through
said section of said wall, and wherein an elongated ap-
erture extends through said wall in each of said second
sectors.

(Addition Note 16)

[0218] The reel of (Addition Note 14), wherein each of
said first information display portions includes at least
two projections and a recess between adjacent projec-
tions, wherein the projections provide light blocking por-
tions and the recess provides a light transmissive portion.

(Addition Note 17)

[0219] The reel of (Addition Note 11),
wherein the first information display portion comprises:

a first wall section having at least one first aperture
extending therethrough; or
at least two first projections having a first recess be-
tween adjacent first projections;
wherein the second information display portion com-
prises:

a second wall section having at least one second
aperture extending therethrough; or
at least two second projections having a second
recess between adjacent second projections.

(Addition Note 18)

[0220] The reel of (Addition Note 11), wherein the first
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information display portion includes at least two first pro-
jections and a first recess between said at least two first
projections; and
wherein the second information display portion includes
at least two second projections and a second recess be-
tween said at least two second projections, and wherein
said at least two second projections are located within
said second sector.

(Addition Note 19)

[0221] The reel of (Addition Note 18), further including
wire wound around said winding part.

(Addition Note 20)

[0222] A plurality of reels of (Addition Note 19), wherein
each reel is configured to be stackable with other reels
of the plurality of reels, and wherein in a stacked position
of the plurality of reels the second information display
portion of each reel is visible from a lateral direction or-
thogonal to axes of said reels.

Industrial Applicability

[0223] The invention is applicable to a reel for a wire
used in a reinforcement binding machine.
[0224] This application is based upon and claims the
benefit of priority from Japanese Patent Application No.
2015-145259 filed on July 22, 2015 and Japanese Patent
Application No. 2016-135746 filed on July 8, 2016, the
entire contents of which are incorporated herein by ref-
erence.

Reference Signs List

[0225]

1: reel
2: winding part
3: hub
4: flange
5: flange
9: information display portion (first information dis-
play portion)
9a: protrusion
9b: recess
10: gap portion
12: information display portion (second information
display portion)
12a: protrusion
12b: recess
13: shielding body
15: cylindrical portion
16: teeth
17: boss portion
18: annual recess
19: small projection

20: annual recess
21: first protrusion rib
22: second protrusion rib
23: third protrusion rib
24: hole
25: annual rib
26: annual rib
62: annual wall
64: annual wall
100: wire supply body
102: reinforcing bar binding machine
30: reel
31: information display unit (first information display
portion)
31a: protrusion
31b: recess
32: gap portion
33: information display portion (second information
display portion)
33a: protrusion
33b: recess
130: wire supply body
40: reel
41: information display portion (first information dis-
play portion)
41a: protrusion
41b: recess
42: gap portion
43: information display portion (second information
display portion)
43a: protrusion
43b: recess
140: wire supply body
50: reel
51: information display portion (first information dis-
play portion)
51a: protrusion
51b: recess
52: gap portion
53: information display portion (second information
display portion)
53a: protrusion
53b: recess
150: wire supply body
60: reel
61: information display portion (first information dis-
play portion)
61a: wall surface portion (protrusion)
61b: circular hole (recess (hole))
62a: long hole (opening)
63: information display portion (second information
display portion)
63a: wall surface portion (protrusion)
63b: circular hole (recess (hole))
160: wire supply body
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Claims

1. A reel characterized by comprising:

a cylindrical hub that includes a winding part
where a wire is windable;
a pair of flanges that are provided on both sides
in an axis direction of the hub and that include
facing surfaces with the winding part interposed
therebetween;
a plurality of first information display portions
that are formed on a surface opposite to the fac-
ing surface of the flange and that are disposed
on a first circumference about a shaft center of
the hub; and
a second information display portion that is
formed on the surface of the flange and that is
disposed on a second circumference having a
smaller diameter than that of the first circumfer-
ence about the shaft center of the hub,
wherein the second information display portion
is disposed in a region surrounded by both inner
ends of adjacent first information display por-
tions and the shaft center of the hub.

2. The reel according to claim 1, characterized in that,
a plurality of the second information display portions
are disposed on the second circumference, and
the first information display portion is disposed in a
region interposed by extensions of line segments
connecting both inner ends of adjacent second in-
formation display portions and the shaft center of the
hub.

3. The reel according to claim 2, characterized in that,
a plurality of sets are disposed on the surface of the
flange, each set including a pair of the adjacent first
information display portions and the second informa-
tion display portion positioned between the pair of
the first information display portions when viewed
from a direction orthogonal to the shaft center of the
hub.

4. The reel according to claim 2, characterized in that,
a plurality of sets are disposed on the surface of the
flange, each set including a pair of the adjacent sec-
ond information display portions and the first infor-
mation display portion positioned between the pair
of the second information display portions when
viewed from a direction orthogonal to the shaft center
of the hub.

5. The reel according to any one of claims 1 to 4, char-
acterized in that,
the first information display portion is configured by
a protrusion which extends in a substantially vertical
direction with respect to the surface of the flange.

6. The reel according to any one of claims 1 to 5, char-
acterized in that,
the second information display portion is configured
by a protrusion which extends in a substantially ver-
tical direction with respect to the surface of the
flange.

7. The reel according to claim 5 or 6, characterized in
that,
a protrusion of the first information display portion
includes a shielding body which blocks light.

8. The reel according to claim 6 or 7, characterized in
that,
a protrusion of the second information display portion
includes a shielding body which blocks light.

9. The reel according to any one of claims 5 to 8, char-
acterized in that,
the first information display portion includes a plural-
ity of protrusions disposed on the first circumference,
and
a light-transmitting body is disposed between the
protrusions to transmit light.

10. The reel according to any one of claims 6 to 9, char-
acterized in that,
the second information display portion includes a
plurality of protrusions disposed on the second cir-
cumference, and
a light-transmitting body is disposed between the
protrusions to transmit light.

11. The reel according to any one of claims 1 to 4, char-
acterized in that,
the first information display portion is a wall member
having a wall surface erected from the surface of the
flange, and includes a hole in the wall surface.

12. The reel according to any one of claims 1 to 5 and
11, characterized in that,
the second information display portion is a wall mem-
ber having a wall surface erected from the surface
of the flange, and includes a hole in the wall surface.

13. The reel according to claim 11 or 12, characterized
in that,
the first information display portion includes a plural-
ity of holes formed along the first circumference.

14. The reel according to claim 12 or 13, characterized
in that,
the second information display portion includes a
plurality of holes formed along the second circum-
ference.

15. The reel according to any one of claims 11 to 14,
characterized in that,
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a light-transmitting body is disposed in the hole of
the first information display portion to transmit light.

16. The reel according to any one of claims 12 to 15,
characterized in that,
a light-transmitting body is disposed in the hole of
the second information display portion to transmit
light.

17. The reel according to any one of claims 1 to 4, char-
acterized in that,
the first information display portion is a wall member
erected from the surface of the flange, and includes
a recess and a protrusion at an upper edge.

18. The reel according to any one of claims 1 to 5 and
17, characterized in that,
the second information display portion is a wall mem-
ber erected from the surface of the flange, and in-
cludes a recess and a protrusion at an upper edge.

19. The reel according to any one of claims 17 or 18,
characterized in that,
a light-transmitting body is disposed in the recess
formed at the upper edge of the first information dis-
play portion to transmit light.

20. The reel according to claim 18 or 19, characterized
in that,
a light-transmitting body is disposed in the recess
formed at the upper edge of the second information
display portion to transmit light.

21. The reel according to any one of claims 1 to 20, ch-
arcterized in that,
a wire is wound on the winding part.
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