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ABSTRACT OF THE DISCLOSURE

Areinforcingbarbindingmachine isprovidedwlthacutting
die 114 having a wire through hole 117 which penetrates through

the die along a direction in which a wire 105 1s fed out, a

blade portion 115a adapted to move along an open plane 118
of an opening ll7a at one end of the wire through hole 117
to cut a terminating end portion 105b of the wire 105 which
has passed through the wire through hole 117 and an engagement
portion 130 adapted to be brought into engagement with a portion
of the wire 105 which lies in the viclnity of the terminating
end portion 105b thereof when the blade portion 115a 1is rotated
so as to bend to hold the portion lying in the vicinity of

the terminating end portion.
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REINFORCING BAR BINDING MACHINE

10001}

RELATED APPLICATIONS

This application is a division of Canadian Patent

5 Application Serial No. 2,685,959, filed 12 November 2008,
BACKGROUND OF THE INVENTION

<FIELD OF THE INVENTION>

The present invention relates to a reinforcing bar binding
15 machine for binding reinforcing bars by feeding out a wire
that is pulled cut of a wire reel from a guide portion provided
at a distal end of a binding machine main body to a periphery
of the reinforcing bars so as to turn thereround in a loop-1like
fashion and twisting the wire.
15  <BACKGROUND ART>
[0002)

As 1s shown in Patent Documents 1 and 2, a reinforcing
barbindingmachinehas abeak-like quide portionthat isprovided
at a distal end thereof. Two reinforcing bai:s that intersect

20 each other are inserted into the guide portion, a wire is pulled
out of a wire reel, and the wire to which a curling-ter;xdency
is applied is fed out while b'eing cﬁrled, whereby the wire
is wound round the reinforcing bars in a loop-like fashion.

After the wire has been so wound round the reinforcing bars,

25 a terminating portion of the wire is cut by a cutter, and pait
of the looped wire is turned while being gripped by a twisting

hook, whereby the reinforcing bars are bouhd together by the

wire being so twisted.
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[Patent Document 1] US5279336

[Patent Document 2] JP-A-11-169981

(0003}

Incidentally, when binding the reinforcing bars, the guide

portion of the reinforcing bar binding machine is inserted
from one side (a front side) to the other side (a rear side)
of an intersecting portion of two reinforcing bars, and after
the two reinforcing bars are bound together, the guide portion
is pulled out. It is common that an initiating end portion
and a terminating end portion of the wire that is wound round
the reinforcing bars lie in a position which 1s away from a
twisted portion, and both the end portions never fail to be
free. Consequently, normally, as is shown 1in Fig. 7(a), two
end portions 105a, 105b of a wire 105 lie on an opposite side
to a side where a twisted portion 105¢ lies. However, when
the wire is twisted, there occurs from time to time a case
in which one or both of the end portion of the wire project
laterally due to the effect of twisting the wire. Then, when
the reinforcing bar binding machine is pulled back to disengage

the guide portion from the reinforcing bar after the twisting

of the wire is completed, there occurs from time to time a
case 1n which as is shown in Fig. 7(b), either of both of the
two end portions 105a, 105b of the wire 105 which are made
free are caught by the guide portion or the like and are then

caused to move to a twisted portion 105¢c side of the reinforcing

bar together with the reinforcing bar binding machiline. As
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this occurs, since the end portion or end portions of the wire
project to the twisted portlon side to thereby be away from
the reinforcing bar, not only does the external appearance
of the reinforcing bar get worse, but also when concrete is
placed in this state, there occurs from time to time a case
in which the end portion or end portions of the wire project
from a surface of the concrete so placed. When the wire is
exposed from the concrete surface, rain water infiltrates into
an interior of the concrete through a gap between the wire
and the concrete, causing cracks therein.

[0004]

To deal with this, a mechanism is considered in which

the wire i1s deformed to be held by the cutter and a distal
end portion of the guide portion. According to this
configuration, since the terminating end portion of the wire
1s held by the guide portion, when the guide portion is pulled
out after the reinforcing bar are bound together, the initiating
end portion of the wire is held down by the terminating end
portion of the wire, whereby both the end portions can be kept

staying on the rear side of the reinforcing bar.

[0005]

p—

However, when the amount of wire remaining in the wire

reel reaches almost zero and an interval between the terminating
end portion of the wire used last and an end portion of the
wlire remaining on the wire reel side is short, there occurs

from time to time a case in which the remaining wire piece
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Jams while being caught by the cutter and the distal end portion
of the guide portion.
[0006]

Since when the wire jams, the wire reel cannot be replaced
by a new wire reel so as to feed out a wire, the guide portion
has to be disassembled to remove the wire piece.

[0007]

Further, in the conventional reinforcing bar binding
machine, as 1s shown in Patent Documents 3, 4, curl guides
are disposed vertically for applying a curling-tendency on
a wire to curl the wire. A movable curl guide 1is provided
so as to be opened and closed, and by the movable curl guide
being designed to be opened and closed, a construction is enabled
in which reinforcing bar which are bound together are easily
removed from a binding machine main body. In addition, the
opening and closing construction has a function as a safety
device. When the movable curl guide is opened, 1t 1s judged
that the finger or fingers of the operator or a tool 1s placed
between the curl guides for maintenance or an abnormal state
is occurring in which something jams, and the binding machine
is designed not to operate. Since an opening or closing signal
of the movable curl guide is sent to the binding machine main
body, an opening becomes necessary which links an interior
with an exterior of the bindingmachine main body. In addition,

since a sensor for detecting the movable curl guide is disposed

in the interior of the binding machine main body so as not
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to be influenced by dust, impact and disturbance, a signal
is transmitted from the exterior to the interior of the binding
machine maln body by a mechanical means. Because of thils,
a relatively large opening is formed in a signal transmission
portion of the binding machline main body.

[Patent Document 3] US5956889

[Patent Document 4] JP-A-(09-165006
[0008]

In the conventional reinforcing bar binding machine
described above, when the movable curl guide is closed, the

opening 1s also closed by a curl guide cover, and therefore,

a foreign matter such as a small piece of wire is made difficult
to enter the binding machlne main body. However, when

initializing 1is 1mplemented, a wire 1s twisted to be cut or

a wire reel becomes empty, there occurs from time to time a

case in which a small piece of wire falls in the movable curl
guide. Since when the curl guide 1s opened, an opening 1s
produced between the movabple curl guide and the curl guide
cover, the cut small piece of wire sometimes enters the interior
of the binding machine main body. In addition, since a total

closure is not always provided between the movable curl guide

and the curl guide cover but a small gap is formed therebetween,
when the binding machine 1s used while being oriented upwards
or when a jJamming wire 1is attempted to be removed, there occurs

from time to time a case 1n which the cut small piece of wire

slides down on the movable curl gulide to enter the interior
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of the binding machine main body from the gap.
(0008 ]

In the event that the wire piece enters the binding machine
main body, there is a possibility that a problem 1s caused
that the wire piece gets stuck in a movable part, the wire
piece enters the interior of a motor to lock the motor, or
the detection by a magnetic sensor is delayed, leading to an

operation failure of the reinforcing bar binding machine.

SUMMARY OF THE INVENTION
[0010]

Cne or more embodiments of the invention provide a
reinforcing bar binding machine in which both ends of a wire
are kept staying on a rear side of reinforcing bar at all times
in an ensured fashion and the jamming of a wire piece can be
prevented well.

(0011}

Accordling to one or more embodiments of the invention,
a reinforcing bar binding machine is provided with a cutting
die 114 having a wire through hole 117 which penetrates through
the die along a direction in which a wire 105 is fed out, a
blade porticon 1l15a adapted to move along an open plane 118

.

of an opening 1ll7a at one end of the wire through hole 117

to cut a terminating end portion 105b of the wire 105 which

has passed through the wire through hole 117 and an engagement

portion 130 formed on the blade portion 1l5a and adapted to
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be brought into engagement with a portion of the wire 105 which
lies in the vicinity of the termlinating end portion 105b thereof
when the blade portion 115a 1is rotated so as to bend to hold
the portion lying in thevicinity of the terminating end portion.

The blade portion 1l5a may be provided on a cutter main body

]

115 which 1s provided so as to rotate round the periphery of
the cutting die 114.

[0012]

According to the construction described above, since the

engagement portion 1s brought into engagement with the portion
of the wire which lies in the vicinity of the terminating end
portion thereof so as to bend to hold the portion lying in
the vicinity of the terminating end portion, the end portion
of the wire cut 1s kept held until the twisting operation is
completed to complete the binding of the reinforcing bar.
Consequently, since an inlitiating end portion of the wire is
held down by the terminating end portion of the wire until
the guide portion is pulled out of the reinforcing bar after
the reinforcing bar have been bound together, both the end
portions can be kept staying on the rear side of the reinforcing
bar. In addition, even in the event that the amount of the
wire remainlng within the wire reel reaches almost =zero,

eventually leaving a short piece of wire, since the piece of

wire is only 1n engagement with the engagement portion of the
plade portion of the cutter main body, the wire piece is easily

disengaged from the engagement portion. Consequently, the
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jamming of the wire piece can be prevented well.

(0013]

Since the terminating end portion of the wire can be held

only by the cutter main body, there 1s imposed no limitation

on shapes of other members.

[0014]

The engagement portion 130 may have a first engagement

plane 131 adapted to be brought into contact with the wire

105 when the wire i1s cut and made up of a plane which intersects
the open plane 118 when the wire i1s cut and a second engagement

plane 132 which intersects the first engagement plane 131 at

~an acute angle at a portion of the first engagement plane 131

which lies on an opposite side to a side facing the opening
117a of the wire through hole.
[0015]

According to the construction described above, since the
engagement portion 1s formed by making acute an edge of the
blade portion of the cutter main body, no special member 1is
requlred. Consequently, costs involved in improvement can
be suppressed to a lower level.

[00106]

Accordlng to one or more embodiments of the invention,
there 1s provided a reinforcing bar binding machine comprising
a mechanism for preventing a foreign matter such as a small

plece of wire which happens to fall on a movable curl guide

from entering an interior of a binding machine main body in
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an ensured fashiocn.

[0017]

g

According to one or more embodiments of the invention,

a reinforcement binding machine 1is provided with a fixed curl

gulde 5 for applying a curling-tendency on a wire and feeding

out the wire downwards, a movable curl guide 10 which 1s mounted
iri an opening 14 formed at a lower portion in a binding machine
main body 2 at a base portion thereof via a pivot 15 so as

to rotate about the pivot 15 relative to the binding machine

main body 2 and adapted to receive the wire sent from the fixed

curl guide 5 side to guide again the wire so received towards
the fixed curl guide 5 lying thereabove, and a cover portion
27 provided between the movable curl guide 10 and an upper
surface portion 16 ¢of the opening 14, so as to close a gap
between the base portion of the movable curl guide 10 and the

upper surface portion 1o of the opening 14 at all times.

(0018]

According to the construction described above, the base
portion of the movable curl guide is provided in the opening
formed at the lower portion of the binding machine main body
via the pivot so as to rotate downwards and the cover portion
1s formed for covering the gap between the base portion of
the movable curl guide and the upper surface portion of the
opening at all times, whereby a foreign matter such as a small

piece of wire which happens to fall on the movable curl guide

from entering an interilor of the binding machine main body
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in an ensured fashion, irrespective of the rotation of the

movable curl guide.
[0019]

A sectional shape of the cover portion 27 which 1s normal
to the pivot 15 may be formed into an arc-like shape which
is centered at the pivot 15.

[0020]

According to the construction described above, since the
cover portion 1is formed into the arc-like shape in section
which 1s centered at the pivot, when the movable curl guide
rotates, the cover can close the gap between the base portion
of the movable curl guide and the upper surface portion of
the opening continuously at all times.

[0021]

The cover portion 27 may be formed into a bellows-like
shape.
[0022]

According to the construction described above, since the
cover portion is formed into the bellows-1ike shape, even though
the gap between the base portion of the movable curl guide
and the upper surface portion of the opening is increased or
decreased as the movable curl guide rotates, the cover portion
can cover the gap at all times accordingly.

[0023]
The cover portion may be formed integral with or separate

from the movable curl guilde.



[0024]

According to the construction described above, since
the cover portion is formed integral with or separate from
the movable curl guide, in the event that the cover portion
cannot be formed integrally due to a problem with molding
or difference in material, the cover portion may be formed
as & separate element from the movable curl gulide, whereas
in the event that the cover portion can be formed integral
with the movable curl guide, they may be formed integral
with each other. Alternatively, separate elements may be

joined integrally by welding or the like.

10024a]

Accordingly, in one aspect, the present invention
resides in a reinforcing bar binding machine comprising: a
cutting die including a wire through hole which penetrates
through the cutting die along a direction in which 1 Wwire
1s fed out; a blade portion adapted to move along an open
plane of an opening at one end of the wire through hole to
cut a terminating end portion of the wire passing through
the wire through hole; and an engagement portion formed on
the blade portion and adapted to be brought into engagement
with a portion of the wire which lies in the vicinity of
the terminating end portion thereof when the blade portion
1s moved so as to bend to hold the portion lying in the
vicinity of the terminating end portion, wherein the
€ngagement portion includes: a first engagement plane
adapted to be brought into contact with the wire when the
wire 1is cut and comprising a plane which intersects the
open plane when the wire is cut; and a second engagement
plane which intersects the first engagement plane at a

portion of the first engagement plane which lies on an

11

CA 2947247 2018-01-25



opposite side to a side facing the opening of the wire
through hole, wherein the engagement portion is adapted to
bend the portion of the wire which lies in the vicinity of
the terminating end pcrtion thereof by using a distal end
portion of the first engagement plane when the blade
portion is moved along the open plane adapted to keep the
terminating end portion on the distal end portion after the
blade portion completes the movement, and adapted to hold
in such that the portion lying in the vicinity of the
terminating end portion is in engagement with the second

engagement plane.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

Fig. 1 is a side view of a reinforcing bar binding
machine according to a first exemplary embodiment of the

1nvention.

Fig. 2 1s an interior block diagram of a guide portion

of the reinforcing bar binding machine.

Fig. 3 1is a sectional view taken along the line A-A in

Fig. 2.

Figs. 4(a), 4(b), and 4(c) are explanatory diagrams

explaining an operating form of a curling-tendency applying

mechanism.

Fig. 5 1s a perspective view resulting when the

reinforcing bar binding machine is looked up cbliquely from

therebelow.

Figs. 6(a), ©6(b), 6(c) are operation explanatory
diagrams

l1a

CA 2947247 2018-01-25
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resulting when a main part of a twisting mechanism 1s looked
down from thereabove.

F'ig. 7(a) and 7(b) are perspective views showlng states
in which reinforcing bar are bound.

Fig. 8 13 a perspective view showing a reinforcing bar
pbinding machine according to a second exemplary embodiment
of the invention together with interior mechanisms.

Fig. 9(a) 1s a sectional view of a movable curl guide
in a waiting state. Fig. 9(b) is a sectional view showilng
an operating state of the movable curl guide.

Fig. 10 1s a perspective view of a peripheral portion
of the movable curl guide.

Fi1g. 11 1s a perspective view of the movable curl guide.

Fig. 12 1s an exploded perspective view of the movable
curl guilde.

Figs. 13(a) and 13 (b) show awalting state and an operating .
state of a cover portion of another embodiment.

Fig. 14 shows a waiting state of a cover portion of a
further embodiment.

=

Fig. 15 shows an operating state of the cover portion

of Fig. 14.
DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

(0026]

<First Exemplary embodiment>

InFigs. 1to 3, referencenumeral 101 denotes a reinforcing

bar binding machine. A wire reel round which a reinforcing

- 17 -
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bar binding wire 105 is wound is installed in an accommodation
chamber 103 provided 1in a biﬁding machine main body 102 of
the reinforcing bar binding machine 101. By a trigger 104
being pulled, the wire reel starts to rotate, so as to feed
out the wire 105 to a guide portion 106 which 1s provided at
a distal end of the binding machine main body 102. While being
applied a curling-tendency in the guide portion 106, the wire
105 is fed out to move round reinforcing bars 107 which are

disposed inside the guide portion 106. After the wire 105

is caused to turn round the periphery of the reinforcing bars
107, the wire 105 is cut at a proximal side, and the portion
of the wire which i1is wound round the reinforcing bar is twisted,
whereby the reinforcing bars 107 are bound together.

[0027]

A guide tube 108 through which the wire 105 pulled out
of the wire reel is passed is provided in the binding machine
main body 102. One end 108a of the guide tube 108 1s made
to open to the accommodating chamber 103. The other end 108b
of the guide tube 108 is situated before the guide portion
106. A feeding device for feeding the wire 105 is provided
at an intermediate portion alcong the length of the guide tube
108. In the feeding device, the wire 105 is fed forwards by

an electric motor (not shown).

[0028]

The guide portion 106 1is formed 1n front of the guide

tube 108, and in the guide portion 106, the wire 105 which

- 13 -
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is fed into the binding machine main body 102 1s applied the

curling-tendency so that the wire 105 1s fed thereout while

being curled. A distal end of the guide portion 106 1s curved
into an arc-like shape. The wire 105 1is applied the
curling-tendency at the distal end of the guide portion 106,
so as to turn circumferentially round the reinforcing bars

107 between the distal end of the guide portion 105 and a lower
guide 109.
[0029]

A curling-tendency applying mechanism is provided 1n the

guide portion 106 for applylng the curling-tendency on the

wire 105 which reaches it after having passed through an interior

o

of the guide tube 108 while being guided 1n a straight line

into a curve so that the wire 105 is fed thereout while being

curled.

10030}

Namely, a J-shaped guide frame 113 1is provided in the
guide portion 106. In the guide frame 113, the end portion
of the guide tube 108 which guides the feeding out of the wire
105 from the wire reel, a wire cutting mechanism for cutting
the wire after a predetermined mount of the wire 105 is fed
out, and a fixed curl guide 112 for forming the wire 105 fed
thereto by way of the wire cutting mechanism 111 i1nto a curve

are disposed sequentially 1n that order.

[0031]

The end portion 108b of the guide tube 108 1s disposed

- 14 -
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at a base portion of a curved portion which lies near a distal
end of the guide frame 113. The end portion 108b of the guide
tube 108 1s constricted so that the wire 105 i1s guided to exit
from a determined position. The wire 105 so guided to exit
the guide tube 108 1s cut by the cutting mechanism 111 after
having been fed out in a predetermined amount so as to be wound

round the reinforcing bars 107.

[0032]

- The feeding-out amount of the wire 105 reaches a

predetermined amount, the wire cutting mechanism 111 cuts the
wire 105. The wire cutting mechanism 111 is made up of the
cutting die 114, having a shaft-like shape, which 1s fixed

to the guide frame 113, a cutter main body 115 which is provided

so as to rotate round the periphery of the cutting die 114
and a drive lever 116 which rotates the cutter main body 115.
[0033]

A wire through hole 117 is formed in the cutting die 114
sO as to penetrate therethrough along a direction in which
the wire 105 is fed out. One end of the wire through hole

117 1s made to open to the end portion 108b of the guide tube

108. The other end of the wire through hole 117 is made open

to the fixed curl guide 112. The wire through hole 117 is

formed sc as to have a diameter which 1is so large that the

wire 105 sent from the guide tube 108 is not brought into contact
with the wire through hole 117 when the wire 105 penetrates

into and passes through the through hole 117.

.._15._
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[0034]
When the cutter main body 115 rotates, a blade portion

115a moves along an open plane 118 situated at the end portion

of the wire through hole 117 which faces the fixed curl guilde
112. When the cutter main body 115 is rotated by the drive
lever 116 after the wire 105 is caused to penetrate into the
wire through hole 117 so that the blade portion 115a thereof
is caused to move along the open plane 118a at the end portion
of the wire through hole 117 which faces the fixed curl guide
112, the wire 105 is cut.

[0035]

The fixed curl guide 112 is fixed in place on a distal

end side of the guide frame 113. As is shown in Fig. 2, the

fixed curl guide 112 forms a guide groove 120 for guiding the
wire 105 in a direction in which the wire 105 1s curled in
cooperation with the guide frame 113 on both sides thereof.
[0036]

A curl catching guide 122 (refer to Fig. 3) 1s formed
adjacent to the fixed curl guide 112 in the guide portion 116,

and this curl catching guide 122 catches an initiating end

portion of the wire 105 which is fed out of the fixed curl

guide 112 to return after having turned clrcumferentially round

the reinforcing bar in a loop-like fashion and guiding the
initiating end portion so caught for another circumferential
turn round the reinforcing bar.

[0037]

_16_..
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In the configuration described above, the wire 105 fed

out of the guide tube 108 passes through the wire through hole
117 in the cutting die 114 and is fed out further along the
guide groove 120 of the fixed curl guide 112. Since the wire

105 contacts a guide surface under a constant pressure 1in

association with a feeding speed of the wire 105, the wire

105 is bent into a curved shape so as to be applied the

curling-tendency.
(0038]

Incidentally, a first guide pin 123 and a second guide
pln 124 are provided at the end portion (or 1n the vicinity
of the end portion) of the guide tube 108. The first guide
pln 123 and the second guide pin 124 project inwards of the
guide tube 108. A dimension between a lower end of the first
guilde pin 123 and an upper end of the second guide pin 124
is set to be almost the same as the diameter of the wire 105.

By this, the wire 105 is fed out with an external surface
of the wire which constitutes an outer side of the bent wire

105 guided by the first guide pin 123 and an internal surface

g

of the wire which constitutes an i1nner side of the bent wire

105 guided by the second guide pin 124.
[0039]

A third guide pin 125 1s provided on an inner side of

a distal end of the fixed curl guide 112. The third guide
pin 125 is attached so as to project slightly further inwards

thantheguidesurfaceof thefixedcurlguidellZ2. Consequently,

- 17 -
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the external surface of the bent wire 105 which is fed out

along the guide groove 120 of the fixed curl guide 112 is brought

into contact with the third guide pin 125 to thereby be fed
out downwards 1in Fig. 1. The first to third guide pins 123
to 125 are preferably formed of a highly hard material such
as an ultra high hardness pin or a ceramic pin.

10040}

As has been described heretofore, the wire fed out of
the guide tube 108 is brought into contact with the first guide
pin 123 and the second guide pin 124 which are disposed on
the distal end side of the guide tube 108. After having passed
through the cutting die 114, the wire 105 is fed out along
an inner surface of the fixed curl guide 112 and is then brought
intoabutmentwiththethirdguidepinl25totherebybe forcefully
applied the curling-tendency. In this way, the wire 105 is
brought 1nto contact with the first to third high hardness

gulide pins 123 to 125 but is never brought into direct contact
with the distal end of the guide tube 108, the cutting die
114 and the gulde groove 120.
[0041]

The wire 105 1s applied the curling-tendency in the guide
portion 106 and is fed out to curl round the reinforcing bars

107 so as to turn round the periphery thereof. Thereafter,

the proximal side of the wire 105 is cut by the cutting mechanism

111, and the portion of the wire 105 which is wound round the

reinforcing bars 107 is twisted by a twisting unit so as to

- 18 -
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pind the reinforcing bars 107 together.

[0042]

Figs. 6(a) and 6(b) show a wire twisting unit. A sleeve
129, which 1s provided at a portion P in Fig. 1 and to which
a palr of hooks 128 is pivotally attached so as to be opened
and closed freely, is caused to advance forwards so that the
nooks 128 are closed, whereby as is shown in Fig. 6(c), the
wire 105 which 1s wound round the periphery of the reinforcing
bar in the loop-like fashion is gripped. After the hooks 128
grip on the wire 105, the hooks 128 are rotated together with
the sleeve 129, whereby the wire 105 is twisted to bind the
relnforcingbar together. Thereafter, thehooks 128 arerotated
1n a reverse direction and the sleeve 129 is withdrawn so as
to be detached from the wire 105 for return to its initial
position. When the sleeve grips on the wire loop and advances
forwards, the drive lever 116 of the cutting mechanism 111
1s activated, so as to cut (shear) the wire 105.
(0043]

Incidentally, as is shown in Fig. 4(a), an engagement

portion 130 is formed on the blade portion 1l15a of the cutter
maln body 115 for holding the terminating end portion of the
wire. This engagement portion 130 forms a wire end portion
holding mechanism. The engagement portion 130 is made up of
a first engagement plane 131 which can be brought into engagement

with a lower surface of the wire 105 which has penetrated through

the wire through hole 117 when the wire is cut and a second

- 19 -
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engagement plane 132 which 1s formed to extend acutely from
a distal end portion of the first engagement portion and which
can be brought into engagement with the lower surface of the
wire 105 after the wire 105 has been cut. The first engagement
plane 131 1s made up of a plane which intersects the open plane
118 of the wire through hole 117 when the wire is cut. (In
this embodiment, the plane making up the first engagement plane
131 and the open plane 118 of the wire through hole 117 intersect

each other at an angle of substantially 90 degrees. However,

the wire can be cut even in the event that the intersecting
angle when the wire 1is cut is not necessarily 90 degrees.)
The second engagement plane 132 intersects the first 'engagement
plane at a portion which lies on an opposite side of the first
engagement plane 131 to a side which faces an opening 1l7a of
the wire through hole. The first engagement plane 131 and
the second engagement plane 132 intersect each other at an
acute angle.

[0044]

According to the configuration described above, since
the engagement portion 130 is formed on the blade portion 115a
of the cutter main body 115, when the cutter main body 115
rotates as a result of the wire cutting mechanism 111 being

actuated after the wire 105 is applied the curling-tendency

in the guide portion 106 and is then turned circumferentially

round the reinforcing bars 107, the first engagement plane

131 of the engagement portion 130 is brought into engagement
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with the wire 105 being cut at the portion lying in the vicinity
of the terminating end portion thereof so as to push up the

wire 105 as 1s shown in Fig. 4(b) in the course of rotation

o=t

of the cutter main body 115. By this, since although part

of the wire 105 1s brought into abutment with a groove bottom
of the guide groove 120, the wire 105 cannot be pushed up any
further than the groove bottom, the portion of the wire 105
which lies in the vicinity of the terminating end portion of
the wire 105 is bent by a distal end portion 133 of the first
engagement plane 131. As is shown in Fi1g. 4(c¢), the terminating
end portion 105b of the wire 105 is kept caught on the distal
end portion 133 of the first engagement plane 131 even after
the cutter main body 115 completes its rotation and 1s held
1n such a state that the portion lying in the vicinity of the

terminating end portion 1s in engagement with the second

engagement plane 132. Consequently, as is shown in Fig. 5,

the 1nitiating end portion 105a of the wire 105 1s caught on
the portion of thewire 105 including the terminating endportion
105b of the wire 105 which is held by the guide portion 106
sO as to be he‘ld down thereby. As aresult, both the end portions
105a, 105b of the wire 105 are not allowed to move freely and
can be kept staying on a rear side of the reinforcing bar.
Fven in the event that the amount of the wire 105 which remains
within the wire reel reaches almost zero and a short piece

of wire 105p as 1s shown in Fig. 4(c) is left at last, since

this wire piece 105p 1s only in engagement with the engagement
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portion 130, the wilire piece 105p 1s easily disengaged.
Consequently, the jamming of the wire piece 105p in the guide
portion 106 can be prevented well.
[0045]

Moreover, since the terminating end portion of the wire
105 can be held only by the cutter main body 115, there 1is
imposed no limitation on shapes of other members.
[0046]
<Second Exemplary embodiment>

In F1g. 8, reference numeral 1 denotes a reinforcing bar

binding machine. A wire reel (not shown) round which a wire

4 is wound 1s installed in an accommodation chamber 3 provided

in a binding machine main body 2 of the reinforcing bar binding

machine 1. The wire 4 1s sent to a fixed curl guide 5 provided
at adistal end of the bindingmachine main body 2 while rotating
the wire reel, the wire 4 1s applied a curling-tendency by
the fixed curl guide 5 so as to curl round reinforcing bars
6 sO0 as to turn round the periphery thereof, a proximal side
of the wire 4 1s cut, and the portion of the wire so turned

round is twisted, whereby the reinforcing bars 6 are bound

together.
[0047]

A gulide tube 7 through which the wire 4 pulled out of
the wire reel is passed is provided in the binding machine

maln body 2. An end of the guide tube 7 1s made to open to

the accommcdation chamber 3, and the other end 1s made to open
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to a base portion of the fixed curl guide 5. A pair of feeding
gears (not shown) 1s 1installed in the guide tube 7 at an
intermediate portion along the length thereof as a feeding

device of the wire 4. The wire 4 is held between the gears

and 1s designed to be fed out by the rotation of the gears.
(0048]

When a switch 1s ON by a trigger 8, an electric motor
rotates, which rotates the wire feeding gears. Then, the wire
4 wound round the wire reel accommodated in the accommodation
chamber i1s fed out to the front of the binding machine main
body 2 through the guide tube 7.

[0049]

The fixed curl guide 5 and a movable curl guide 10 are
disposed at a front end of the binding machine main body so
as to project therefrom, and the fixed curl guilde 5 applies
the curling-tendency on the wire 4 sent from the wlre reel
to feed 1t out downward.s, while the movable curl guide 10 guides
the wire 4 sent thereto by the fixed curl guide 5 to return
again to a predetermined position on the fixed curl guide 5
lying thereabove. A distal end of the fixed curl guide 5 is
curved into an arc-like shape, and the wire 4 is applied the
curling-tendency thereat so as to turn circumferentially round

the reinforcingbars 6 ina loop-like fashion between the movable

curl guide 10 and the fixed curl guide 5.
[0050]

A wire cutting device (not shown) 1s installed in the
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fixed curl guide 5. The wire cutting device cuts the wire

when a feeding-out amount of the wire 4 reaches a predetermined

amount.

[(0051]

A wire twisting unit 11 is installed 1n an interior of

the binding machine main body 2, and a twisting hook 12 1is

provided at a distal end portion of the wire twisting unit

11.

[0052]

In the wire twisting unit 11, the hook 12 is pivotally
attached to a sleeve 13 so as to be opened and closed freely,
and the sleeve 13 is caused to advance forwards by an electric
motor 9 so that the hook 12 is closed, whereby the wire 4 which
is turned round the periphery of the reinforcing bars €& 1n
the loop—-like fashion is gripped by the hook 12. The hook
12 1s rotated together with the sleeve 13 sc as to twilist the
wire 4, whereby the reinforcing bars 6 are bound together.
Thereafter, the hook 12 is rotated in a reverse direction,
and the sleeve 13 1s withdrawn so as to be detached from the

wire 4 for return to 1ts initial position. Thewire 4 1s twisted

as the sleeve 13 advances forwards after the wire has been

cut.

[0053]

The rotation of the feeding gears, cutting of the wire

4, operation of the wire twisting unit 11 and the like are

sequencecontrolledbyacontrol circuit, not shown. Thecontrol
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P
—

circult also measures a feeding mount of the wire 4 based on

a rotating amount of the feeding gears.
[0054]

Incidentally, as i1s shown in detail in Figs. 9(a), 9(b)
and 10, the movable curl guide 10 1s provided 1n an opening
14 formed at a lower portion of the binding machine main body
via a pivot so as to rotate downwards so that work such as
maintenance work can easily be performed.

{0055]
The opening 14 1s formed to open at a central portion

of a front wall 17 which makes up the lower portion of the

binding machine main body, and an upper surface portion 16

is made up of a concave surface portion 18 which 1s formed
into an arc-like shape in section and a triangular groove~like

recess portion 20 which 1is formed at the rear of the concave

surface portion 18. A lower portion of the opening 14 1s formed
by an erect wall 21 which makes up a lower portion of the front
wall 17.

(0056]

As 1s shown in Figs. 11 and 12, a guide groove 22 is formed
at a front portion of the movable curl guide 10 so as to be
widened in width at a front end thereof, and a plate-like portion
23 1s formed at a rear portion thereof. Guide members 24 are
formed to be erected on the plate-like portion 23, and these

guide members 24 are situated on both sides of a base portion

of the guide groove 22 to guide the wire 4 so as not to wobble.
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Erected edges 25 are formed on both sides of the plate-like
portion23. Distal endsoftheerectededges 25aremade 1ntegral
with the guide members 24. Base portionsq25a of the erected
edges 25 are formed into an arc-like shape. Bearing holes
26 are formed in central portions of the base portions 25a.
An abutment piece 33 is formed at the rear of one of the erected
edges 25 so as to extend therefrom.

[0057]

A cover portion 27 is disposed at an upper portion of
a base portion of the movable curl guide 10. This cover portion
27 is made up of a cover main body 28 having an arc-like shape
in section, a lower wall piece 30 which 1s formed to be suspended
from a lower portion of a front end of the cover main body

28 and side piéces 31 which are bent to the rear from both

side edges of the lower wall piece 30. A spring receiving
groove 29 is formed at a rear end of the cover main body 28,
and bearing holes 32 are formed in the side pieces 31. A central
portion of the arc of the cover main body 28 1s formed to be

centers of the bearing holes 32.

(0058 ]

The cover portion 27 is disposed on the plate-1like portion

23 of the movable curl guide 10 together with a torsion coil
spring 34 and is connected theretoby apivot 15 which is inserted
into both the bearing holes 26, 32. The side piece 31 and

the abutment piece 33 are brought into abutment with each other

on the plate-like portion 23. Conseguently, as 1s shown in
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Figs. 9(a) and 9(b), the cover portion 27 rotates together
with the movable curl guide 10 at all times.
[0059]

Incidentally, thepivot15issupportedrotatablybybearing
portions (not shown) which are provided on both sides of an
interior of the opening 14 of the binding machine main body,
and one end 34a of the torsion coil spring 34 proijects from
the spring receiving groove 29 in the cover portion 27 so as
to be brought into engagement with the recess portion 20 on
the upper surface portion 16 of the opening 14. The other
end 34b is brought into engagement with an upper surface of
the plate-like portion 23. Although a distal end side of the
movable curl guide 10 is biased so as to rotate upwards by
the configuration described above, for example, since an end
face or a rear portion of the plate-like portion 23 1s brought
into abutment with the lower portion of the opening 14, the
movable curl guide 10 is stopped to stand sti1ll in that position,
and the movable curl gulde 10 can be rotated downwards against
the spring force of the torsion coil spring 34.

[0060]

According to the configuration described above, the cover
portion 27 closes a gap between the base portion of the movable
curl guide 10 and the upper surface portion 16 of the opening
14 at all times. Then, when the movable curl guide 10 1s rotated

downwards for some reason, the cover portion 27 1is also rotated

at the same time as is shown in Fig. 9(b). Since the cover
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main body 28 is formed into the arc-like shape i1n section,
the gap between the upper surface 16 and the opening 14 1is
kept closed. (As this occurs, the cover main body 28 and the
upper surface portion 16 may be dimensioned so as to be brought
into sliding contact with each other.) Conseguently, since
the gap 1s kept closed at all times from before to after the
rotation of the movable curl guide 10, a foreign matter 35
such as a small piece of wire which happens to fall on the
movable curl guide 10 can be prevented from entering an interior
of the binding machine main body in an ensured fashion.
[0061]

The cover portion 27 only has to be configured to close
the gap at all times from before to after the rotation of the
movable curl guide 10. Consequently, the invention is not
limited to the form that has been described above. For example,
as is shown 1in Figs. 13(a) and 13(b), a cover portion 27 may
be configured to have a bellows-like shape.

[0062]

In this case, too, when themovable curl guide 10 1s rotated
downwards, the cover portion 27 extends. Conseqguently, even
in the event that as the movable curl guide 10 rotates, the

gap between the plate-like portion 23 at the base portion of

the movable curl guide 10 and the upper surface portion 16
of the opening 14 is i1ncreased or decreased, the gap can be
closed at all times accordingly.

[0063]
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As 1s shown in Figs. 14, 15, a cover main body 28 of a
cover portion 27 may be made of an elastic material, and the
cover main body 28 may be configured so that a front half portion
is formed as a curved portion 28a having an arc-like shape

in section and a rear half portion is formed as a wavy portion

28b having flexibility. In this case, too, even in the event
that as the movable curl guide 10 rotates, the gap between
the plate-like portion 23 at the base portion of the movable
curl gulide 10 and the upper surface portion 16 of the opening
14 1s 1ncreased or decreased, the gap can be closed at all
times accorxdingly.

[0064]

Further, the cover portion does not have to be formed
as the separate element from the movable curl guide as described
in the embodiments. If possible, both the members may be formed
integral with each other. Alternatively, both the members
are formed separate from each other and may then be made integral
with each other by welding or the like.
<Description of Reference Numerals>
[0065]

2 binding machine main body; 5 fixed curl guide; 10 movable
curl guide; 33 abutment piece; 14 opening; 15 pivot; 16 upper
surface portion; 27 cover portion; 105 wire; 106 guide portion;
114 cutting die; 115 cutter main body; 115a blade portion;

117 wire through hole; 130 engagement portion.



What is claimed is:

1. A reinforcing bar binding machine comprilising:

a cutting die including a wire through hole which
penetrates through the cutting die along a direction in

which a wire is fed out;

a blade portion adapted to move along an open plane of
an opening at one end of the wire through hole to cut a

terminating end portion of the wire passing through the

wire through hole; and

an engagement portion formed on the blade portion and
adapted to be brought into engagement with a portion of the
wire which lies in the vicinity of the terminating end
portion thereof when the blade portion is moved so as to

bend to hold the portion lying in the vicinity of the

terminating end portion,

whereln the engagement portion includes:

a first engagement plane adapted to be brought into

contact with the wire when the wire is cut and comprising a

plane which intersects the open plane when the wire is cut;

and

a second engagement plane which intersects the first

engagement plane at a portion of the first engagement plane

which lies on an opposite side to a side facing the opening

of the wire through hole,

wherein the engagement portion is adapted to bend the

portion of the wire which lies in the vicinity of the
terminating end portion thereof by using a distal end

portion of the first engagement plane when the blade
30
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portion is moved along the open plane adapted to keep the
terminating end portion on the distal end portion after the
blade portion completes the movement, and adapted to hold
in such that the portion lying in the vicinity of the

terminating end portion is in engagement with the second

engagement plane,

2. The reinforcing bar binding machine according to Claim
1, wherein the blade portion is provided on a cutter main

pody which is rotatable round a periphery of the cutting

dle.

31
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