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(54) MANUAL BUNDLING TOOL

(57)  An object is to provide a manual binding tool in
which, without performing transferring the fingers, tight-
ening and cutting can be performed simply by gripping a
pair of levers, so that the tool can simplify a binding work,
and is easy to use. The manual binding tool has: a tight-
ening mechanism a which pulls a projection tie portion
4a that is passed through a head portion 5; a cutting
mechanism ¢ which cuts the projection tie portion 4a in
a place in the vicinity of the head portion 5; first and sec-
ond levers 1, 2; a tightening linkage mechanism b which
links the both levers 1, 2 with the tightening mechanism
a in a state where the projection tie portion 4a is pulled

Fig.8

by gripping of the both levers 1, 2 in a range within a
predetermined angle; and a cutting linkage mechanism
d which links the both levers 1, 2 with the cutting mech-
anism c in a state where the projection tie portion 4a is
cut by gripping the both levers 1, 2 beyond the predeter-
mined angle. A switching mechanism e is disposed
which, when a tightening force is smaller than a preset
value, causes the tightening linkage mechanism b to op-
erate, and the cutting linkage mechanism d not to oper-
ate, and, when the tightening force reaches the preset
value, causes the tightening linkage mechanism b not to
operate, and the cutting linkage mechanism d to operate.
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Description
Technical Field

[0001] The presentinvention relates to a manual bind-
ing tool for a binding band, and more particularly to a
manual binding tool which is suitably used for a binding
work using a metal-made binding band (metal tie).

Background Art

[0002] As a manual binding tool of this kind, a tool dis-
closed in Patent Literature 1 is known. The manual bind-
ing tool is configured by including: a tightening mecha-
nism (c) which pulls a band portion (a) with respect to a
head portion (b); a first lever (1) and second lever (2) for
manipulating the tightening mechanism (c); a cutting
mechanism (e) which cuts an extra band portion (a) after
tightening; and a third lever (3) for manipulating the cut-
ting mechanism (e).

[0003] In binding manipulation by the manual binding
tool, as shown in Figs. 14 and 15 of Patent Literature 1,
a binding band which is wound around a to-be-bound
object such as a wire harness is tightened by gripping
manipulation on the first lever (1) and the second lever
(2). When the gripping manipulation is repeated and the
tightening force reaches a predetermined value, the sec-
ond lever (2) is swung in a buckling manner, and tight-
eningisdisabled. Whentighteningis disabled, the fingers
which are engaged with the second lever (2) are trans-
ferred to grip the third lever (3), and the cutting mecha-
nism (e) is operated by gripping manipulation on the first
lever (1) and the third lever (3) to cut away an unwanted
band portion, thereby ending a series of binding works.
[0004] Namely, the tool has the configuration in which
the tightening mechanism is operated by gripping the first
lever and the second lever, and the cutting mechanism
is operated by gripping the first lever and the third lever.
[0005] Therefore, the tightening and cutting operations
of the binding band can be performed by single-hand
manipulation including the finger engagement transfer
between the first lever and the third lever, and the tool is
convenientand easyto use. Thetoolis excellentbecause
itenables a binding work to be performed in a state where
one arm is stretched, in a high place such as a power
transmission line.

Prior Art Literature
Patent Literature

[0006] Patent Literature 1: Japanese Patent Applica-
tion Laid-Open No. 2009-262965
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Summary of the Invention
Problems to be Solved by the Invention

[0007] According to the situation where simple and
convenient execution of the tightening and cutting of a
binding band with one hand is usual and accustomed
because of the realization of the manual binding tool,
however, the finger engagement transfer becomes trou-
blesome and bothersome. In transition to the cutting ma-
nipulation after ending of the tightening manipulation,
namely, the operation of transferring a plurality of fingers
from the second lever to the third lever is gradually hardly
performed.

[0008] In the case where the manual binding tool is
gripped by the hand, usually, a state where the four fin-
gers other than the thumb are engaged with the second
lever is produced. When the tightening manipulation is
to be shifted to the cutting manipulation, therefore, the
four fingers or the index finger, the middle finger, the
fourth finger, and the little finger are transferred to be
engaged with the third lever. When all the four fingers
are moved together at once, it is impossible to grip the
tool. Therefore, the fingers are obliged to be sequentially
transferred. The series of transferring operations are par-
ticularly hardly performed.

[0009] In a use condition in which the user is relatively
easily tired, such as that in which one hand is raised in
ahigh place such as aniron tower, forexample, the trans-
ferring of plural fingers imposes burden, and a break must
be frequently taken, with the result that continuous bind-
ing works are hardly performed and works easily become
unreasonable. During the transferring of plural fingers,
moreover, the one-hand gripping of the tool by fingers is
easily unstabilized, thereby causing another problemthat
the above-described trouble and botheration are in-
creased. It seems to be undeniable that the emergence
of a manual binding tool which can be manipulated by
one hand causes work contents to be sophisticated and
complicated, with the result that the manipulation of
transferring fingers is gradually felt to be difficult.
[0010] Itis an object of the invention to provide a man-
ual binding tool in which, because of further improvement
of the structure in view of the above-discussed circum-
stances, without performing transferring a plurality of fin-
gers, tightening manipulation and cutting manipulation
can be performed simply by performing gripping manip-
ulation of a pair of levers, so that the tool can further
simplify a binding work, and is very easy to use.

Means for Solving the Problem

[0011] Theinvention of claim 1 provides a manual bind-
ing tool wherein the tool has:

a tightening mechanism a which pulls a projection
tie portion 4a that projects through a head portion 5,
with respect to the head portion 5;
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a cutting mechanism ¢ which cuts the projection tie
portion 4ain a place in the vicinity of the head portion
5;

a first lever 1 and second lever 2 which are pivotally
coupled to each other;

a tightening linkage mechanism b which links the
firstlever 1 and the second lever 2 with the tightening
mechanism a in a state where the projection tie por-
tion 4a is pulled by relatively approaching swinging
of the both levers 1, 2 in a range within a predeter-
mined relative angle; and

a cutting linkage mechanism d which links the first
lever 1 and the second lever 2 with the cutting mech-
anism c in a state where the projection tie portion 4a
is cut by relatively approaching swinging of the both
levers 1, 2 beyond the predetermined relative angle,
and

a switching mechanism e is disposed which, when
apulling force of the tightening mechanismais small-
er than a preset value, sets a tightening state where
the tightening linkage mechanism b is caused to op-
erate, and the cutting linkage mechanism d is caused
not to operate, and, when the pulling force of the
tightening mechanism a reaches the preset value,
causes the tightening linkage mechanism b not to
operate, and the cutting linkage mechanism d to op-
erate.

[0012] The invention of claim 2 is characterized in that,
in the manual binding tool of claim 1,

the cutting mechanism c includes a pushing mechanism
h which pushes and deforms a tie portion 4 located in
the head portion 5, and which causes the deformed por-
tion 4b to be engaged into a hole 10 of the tie portion 4
onto which the head portion 5 is previously fitted.
[0013] The invention of claim 3 is characterized in that,
in the manual binding tool of claim 2,

the tool is configured in a state where, in accordance with
movement in which the first lever 1 and the second lever
2 are relatively approaching swung by the tightening
mechanism a from a waiting state where the both levers
1, 2 are mostly openly swung, the projection tie portion
4a is gripped by a pulling portion i and then pulled by the
pulling portion i, and

a return preventing mechanism j which, when the projec-
tion tie portion 4a is not gripped by the pulling portion i,
blocks a return movement of the projection tie portion 4a
to the head portion 5 is disposed.

[0014] The invention of claim 4 is characterized in that,
in the manual binding tool of any one of claims 1 to 3,
a tightening adjusting mechanism f which can change
setting of a maximum value of a pulling force caused by
the tightening mechanism a is disposed.

Effects of the Invention

[0015] Accordingtotheinventionofclaim 1, the switch-
ing mechanism performs switching so that, when the pull-
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ing force of the projection tie portion is smaller than the
preset value, the tightening state where the tightening
mechanism is caused to operate is set, and, when the
pulling force of the projection tie portion reaches the pre-
set value, a cutting state where the pushing mechanism
is caused to operate is set. Without disposing a third le-
ver, therefore, tightening manipulation and cutting ma-
nipulation can be performed on the binding tie, by per-
forming gripping manipulation of only the pair of levers.
[0016] In both tightening and cutting steps, therefore,
the state where the first and second levers are gripped
can be maintained, and consequently the prior art both-
ersome problem in that, in the case where the tightening
manipulation is to be shifted to the cutting manipulation,
a plurality of fingers are transferred from the second lever
to the third lever can be solved.

[0017] As a result, it is possible to provide a manual
binding tool in which, without performing transferring of
a plurality of fingers, tightening manipulation and cutting
manipulation can be performed simply by performing
gripping manipulation of the pair of levers, so that the
tool can further simplify a binding work, and is very easy
to use.

[0018] According to the invention of claim 2, the tool
includes the pushing mechanism, the tie portion can be
pushed and deformed, and the deformed portion can be
engaged into the hole of the tie portion onto which the
head portion is previously fitted. Therefore, the tool can
be used also for a binding tie having a structure which is
not provided with a self-engaging function (a structure in
which punch engagementis performed), such as a metal
tie. Consequently, an advantage that the tool has high
versatility is added.

[0019] According to the invention of claim 3, when the
projection tie portion is not gripped by the pulling portion,
return movement of the projection tie portion to the head
portion is blocked by the return preventing mechanism.
During a period when the projection tie portion is not
pulled, such as a return swinging step, therefore, a pos-
sibility that the tie portion return moves is eliminated. As
a result, bothersome manipulation in which the first and
second levers are quickly gripped so that the tie portion
is not returned is not necessary, and there is another
advantage that a binding work can be performed easily
and smoothly.

[0020] According to the invention of claim 4, the setting
of the maximum value of the pulling force of the tie portion
4 can be changed by the tightening adjusting mechanism,
and the tightening force can be adjusted. Therefore, it is
possible to provide a manual binding tool in which, for
example, the tightening force due to the binding tie can
be easily adjusted and set in accordance with a to-be-
bound object, and which is therefore highly easy to use
and practically advantageous.

Brief Description of the Drawings

[0021]
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[Fig. 1] Fig. 1 shows a manual binding tool of Em-
bodiment 1, (a) is a perspective view, and (b) is a
front view.

[Fig. 2] Fig. 2 shows the manual binding tool of Fig.
1, (a) is a rear view, and (b) is a left side view.

[Fig. 3] Fig. 3 is a front view showing the internal
structure of the manual binding tool of Fig. 1.

[Fig. 4] Fig. 4 is an exploded perspective view show-
ing the structure of the manual binding tool of Fig. 1.
[Fig. 5] Fig. 5 shows an example of the use condition
(waiting state) of the manual binding tool, (a) is a
perspective view as viewed from the side of a to-be-
bound article, and (b) is a partially cutaway front view
including the internal structure.

[Fig. 6] Fig. 6 shows a metal-made binding tie, (a) is
an overall view in a free state, and (b) is a rear view
in the vicinity of a head portion.

[Fig. 7] Fig. 7 shows the structure of the vicinity of
the head portion of the binding tie of Fig. 6, (a) is a
longitudinal sectional view, and (b) is a transverse
sectional view.

[Fig. 8] Fig. 8 is afunctional view showing a tightening
step of pulling a projection tie portion.

[Fig. 9] Fig. 9 is a functional view showing a state
where, in the tightening step, a second lever is max-
imally swung to be located at a second position.
[Fig. 10] Fig. 10 is an enlarged front view showing
main portions of the manual binding tool shown in
Fig. 9.

[Fig. 11] Fig. 11 is a functional view of main portions
showing a state where the tightening force reaches
a preset value, an engagement between a triangular
linkand atension armis cancelled, and the tightening
step is being transferred to a punch cutting step.
[Fig. 12] Fig. 12 is a functional view showing a state
where, in the punch cutting step, the second lever is
maximally swung to be located at a third position.
[Fig. 13] Fig. 13 is an enlarged view of main portions
showing an operation state in the punch cutting step.
[Fig. 14] Fig. 14 is an enlarged front view showing
main portions of a tool body in Fig. 3.

Mode for Carrying Out the Invention

[0022] Hereinafter,an embodimentof the manual bind-
ing tool of the invention will be described with reference
to the drawings. In the application, a manner of fixing a
tie portion 4 by means of punch engagement may be
expressed as "punch lock type".

[Embodiment 1]

[0023] As shown in Figs. 1 to 4, a manual binding tool
A of Embodiment 1 is configured by including: a tool body
3 which has a cutting mechanism ¢ and a tie holding
portion g in a tip end portion, and a first lever 1 in a basal
end portion; a second lever 2 which is pivotally supported
on the tool body 3 about an axis P; a tightening mecha-
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nism a; a tightening linkage mechanism b; a cutting link-
age mechanism d; a switching mechanism e; a tightening
adjusting mechanism f; and the like. The tightening
mechanism a, the tightening linkage mechanism b, the
cutting linkage mechanism d, and the switching mecha-
nism e are mainly disposed in the tool body 3, and the
tightening adjusting mechanism f is mainly disposed in
the first lever 1. The cutting mechanism c has a config-
uration including a pushing mechanism h.

[0024] Initially, a binding work performed by the man-
ual binding tool A will be briefly described. As shown in
Fig. 5, first, a projection tie portion 4a of a binding tie B
which is wound around a to-be-bound object K to be tem-
porarily fixed thereto is inserted into a tie passage hole
6 (see Fig. 4) of the tool body 3 at a degree in which the
tip end is passed therethrough, and a head portion 5 is
inserted into the tie holding portion g.

[0025] As shown in Figs. 3 and 9, then, the first lever
1 and the second lever 2 are relatively approaching
swung until the second lever 2 is moved from a first po-
sition t1 to a second position t2, and gripping manipula-
tion in which the projection tie portion 4a is forcibly pulled
with respect to the head portion 5 held by the tie holding
portion g, by actuation of the tightening mechanism a,
and a grip releasing manipulation are performed.
[0026] When the gripping manipulation and the grip
releasing manipulation are performed one time or a plu-
rality of times, thereby causing the tightening force to
reach a predetermined value, the movement of the sec-
ond lever 2 from the second position t2 to a third position
is allowed by subsequent gripping manipulation.

[0027] As a result of the swinging of the second lever
2 from the second position t2 to the third position t3, the
pushing mechanism h and the cutting mechanism c op-
erate (see Figs. 12 and 13), the tie portion 4 is engaged
with the head portion 5, and the projection tie portion 4a
is cut in a place proximity to the head portion 5.

[0028] As shownin Figs. 6 and 7, the binding tie (bind-
ing band) B which is used in the manual binding tool A
of Embodiment 1 is a separation type metal tie in which
the head portion 5 that is made of a metal such as a
stainless steel plate is incorporated in the long band-like
tie portion 4 that is made of a metal such as a stainless
steel plate.

[0029] The tie portion 4 is configured by a steel plate
band which is small in thickness and in width, and has:
a pointed tip end 7 configured by a long inclined edge 7a
and a shortinclined edge 7b; a pair of holes 7c which are
in the vicinity of the pointed tip end, and which have an
inclined rounded-corner rectangular shape; a cut and
raised claw 8 which is on the root side; a stopper 9 which
is mostly on the root side; and an engagement hole 10.
[0030] The head portion 5 has a flat and substantially
C-like shape which is formed by bending a steel plate
which is thicker than the tie portion 4, and has: a passage
path 5a through which the tie portion 4 is to be passed;
an escaping hole 5b on the rear side (the side of the to-
be-bound object); a substantially circular cutaway 5c
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which is on the front side, and which is used for passing
a punch; and the like. The width in the thickness direction
of the passage path 5a is set to a dimension which allows
two tie portions 4 in a stacked state to be passed there-
through without forming a substantial gap.

[0031] The head portion 5 is inserted from the pointed
tip end 7 into the tie portion 4, passed over the cut and
raised claw 8 while elastically deforming it, and engaged-
ly disposed at a position between the cut and raised claw
8 and the stopper 9. The binding tie B in which the head
portion 5 is disposed on the tie portion 4 is configured so
as to enable a state where, as shown in Fig. 7, the es-
caping hole 5b, the engagement hole 10, and the sub-
stantially circular cutaway 5c are aligned (stacked) in a
straight line.

[0032] Next, the manual binding tool A will be de-
scribed. As shown in Figs. 1 to 4, 10, and 14, the manual
binding tool A is configured by having: the tool body 3
which integrally includes the firstlever 1; the second lever
2 which is pivotally supported about the axis P on the
tool body 3; a base arm 11 which is pivotally coupled to
the tool body 3 about the axis P; and the like.

[0033] In the tool body 3, a tension arm 12 which is
movable swingly about a fulcrum X, a triangular link 13
which is usually swingable while setting the axis P as a
virtual center, the cutting mechanism c, a chuck claw 15
which is swingable about a fulcrum Y, a return spring 16
for the base arm 11, and the like are disposed.

[0034] The first lever 1 which is a projection portion of
the tool body 3 is provided with the tightening adjusting
mechanism f configured by an adjustment knob 17 which
can be rotated, a tightening force adjusting spring 18, a
spring receiver 19 for the tightening force adjusting spring
18, and the like. A tension bar 20 which is pivotally cou-
pled to both the tension arm 12 and the spring receiver
19 is disposed.

[0035] The base arm 11 is provided with an engage-
ment claw 21 which is swingable about a fulcrum Z, a
return spring 22 which tries to return the engagement
claw 21 to a waiting state, a spring receiver 23 which is
pivotally coupled to be used for the return spring 16, and
the like.

[0036] The second lever 2 is covered with a grip 24
which is made of a synthetic resin or the like, a cutter
roller 25 is supported at the tip end, and a linear engage-
ment groove 26 is formed on the side of the tip end. The
engagement groove 26 is placed and set in a state where
the groove is inclined so that the closer to the tip end side
(on the side of the tie holding portion g), the larger the
diameter related to the axis P.

[0037] The tightening adjusting mechanism f functions
in the following manner. When the adjustment knob 17
which is rotatably supported by the first lever 1 is rotated
to the left and fastened, a square nut 35 screwed to a
knob shaft 17a is moved to the left side in Fig. 3 (to the
side of the axis P), and the tightening force adjusting
spring 18 whichis between the nut and the springreceiver
19is compressed to increase the elastic force. This caus-
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es the force by which the tension arm 12 pressingly urges
the triangular link 13, to be increased, and a setting tight-
ening force is adjusted in the increasing direction.
[0038] When the adjustment knob 17 is rotated to the
right and loosened, conversely, the square nut 35 is
moved to the right side in Fig. 3 (to the side of the ad-
justment knob 17) to separate from the spring receiver
19, and the tightening force adjusting spring 18 expands
to weaken the elastic force. Therefore, the force by which
the tension arm 12 pressingly urges the triangular link 13
is reduced, and the setting tightening force is adjusted in
the decreasing direction.

[0039] The cutting mechanism c is configured by: a
holder 30 which is housed and supported in a cutter body
14 so as to be extractively and retractively slidable; a
cutting blade 27 which is integrally supported by the hold-
er 30, and which is extractively and retractively slidable;
a punch body 28 which is inserted into the cutting blade
27 to be integrally supported thereby; a return spring 29
for returning the cutting blade 27 to a waiting position;
and the like. In a usual state where the cutter roller 25
does not push the holder 30, the return spring 29 causes
the cutting blade 27 and the punch body 28 to be in a
retracted waiting position (see Fig. 14).

[0040] Although described in detail later, the punch
body 28 is used for pushing the tie portion 4 to be engaged
with the tie portion 4 which is in the inner side, and the
head portion 5 by means of plastic deformation, and co-
operates with a pin 34 (described later) and the like to
constitute the pushing mechanism h.

[0041] As shown in Figs. 3, 4, and 14, the cutter body
14 is configured by a lower body 14A and an upper body
14B whichis placed above the lower body, and the cutting
mechanism c is housed and configured between the both
bodies 14A, 14B. The return spring 29 is inserted and
placed between an upper projection 14a of the lower body
14A and a holder back wall 30a.

[0042] Inthe cutting blade 27, its root portion is placed
between a pair of right and left front sidewalls 30b, 30b
of the holder 30. The cutting blade is integrated together
with the punch body 28 which is housed in a passing hole
(not denoted by a reference numeral) of the blade, with
the holder 30 by the pin 34 that is passed therethrough.
[0043] During a normal period (the period other than
"punch cutting step" which will be described later) when
the cutting mechanism cis not manipulated by the second
lever 2, the cutting mechanism c is return-urged by the
elastic force of the return spring 29 to a waiting state
where a front wall 30c of the holder 30 butts against the
upper projection 14a, and a blade portion 27a and a point-
ed punch portion 28a are separated from the binding tie
B that is held by the tie holding portion g. The tip end of
the punch portion 28a may have a pointed angle shape
or a slightly rounded shape (see Fig. 13).

[0044] The chuck claw 15 which is pivotally supported
atthe fulcrum Y by the lower body 14A is elastically urged
in a state where a gear-toothed chuck portion 15a butts
against a guide wall 6a of the tie passage hole 6, by a
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torsion coil spring 32 (see Fig. 4) disposed about the
fulcrum Y.

[0045] The tool is configured in a state where the sec-
ond lever 2 having a pair of right and left sidewall portions
2a, 2a is placed inside the base arm 11 having a pair of
right and left plate members, the triangular link 13 is
placed between the sidewall portions 2a, 2a, and the ten-
sion arm 12 is located between a pair of right and left
plate portions 13A, 13A constituting the triangular link 13.
[0046] In the triangular link 13 configured by the pair
of right and left plate members, its tip end portion is piv-
otally supported by a long hole 21a of the engagement
claw 21 through a tip-end pin 13a, a root pin 13b is sup-
ported in a root portion, and a support roller 31 which is
fitted onto the root pin 13b is engaged in an arcuate tip-
end recess 12a of the tension arm 12.

[0047] An intermediate pin 13c is supported in an in-
termediate portion of the triangular link 13, and passed
through and engaged with the engagement groove 26
so as to be relatively rotatable and movably in the longi-
tudinal direction of the groove.

[0048] Thetensionarm 12is elastically urgedin a state
where the arm is swung about the fulcrum X toward the
tie holding portion g by the tightening force adjusting
spring 18 of the tightening adjusting mechanismf, where-
by, in the usual state (the waiting state where the second
lever 2 is in the first position t1), the tip-end pin 13a is
positioned in the end of the long hole 21a on the side of
the tie holding portion g, and the intermediate pin 13c is
positioned in the end of the engagement groove 26 on
the side of the tie holding portion g. Because of the po-
sitional relationship of the tip-end and intermediate pins
13a, 13c, the root pin 13b is placed approximately coax-
ially with the axis P.

[0049] As shown in Figs. 1, 2, 5, 11, and 13, the tie
holding portion g is configured so as to be able to receive
and hold the head portion 5, by fitting right and left arcuate
portions 5d, 5d of the head portion 5, between substan-
tially semicircular inner circumferential portions of a pair
of right and left hook portions 36, 36 at the tip end of the
upper body 14B. A restriction projection 37 which is
formed on an upper surface portion of the tip end of the
lower body 14A is located immediately below the hook
portions 36, 36. A structure is formed in which the end
edge of the head portion 5 butts against the restriction
projection 37 to function as a stopper for a co-movement
of the head portion 5 due to the operation of pulling the
projection tie portion 4a, and the head portion is not fur-
ther pulled in and is positioned therein.

[0050] Thedimensions are setsothat, inthe positioned
state, as shown in Fig. 13, the escaping hole 5b and
substantially circular cutaway 5c of the head portion 5,
the engagementhole 10 of the tie portion 4, and the punch
portion 28a are coaxial with each other.

[0051] Asshown inFig. 4, the tool body 3 is configured
by a left body case 3A and a right body case 3B, and the
first lever 1 is configured by their basal end portions (not
denoted by areference numeral). The reference numeral
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38 denotes a pair of right and left stepped circular support
shafts which are flat. Each of the support shafts is con-
figured by a small-diameter portion 38a which supports
the base arm 11 and the second lever 2, and a flange
portion 38b which is fitted in and supported by the cor-
responding one ofthe leftand rightleft body cases 3A, 3B.
[0052] Next, the manner of the binding work in which
the binding tie B is used by the manual binding tool A will
be described. As shown in Fig. 5 and the like, first, a
manual attaching step is performed in which the binding
tie B is wound around the to-be-bound object K such as
three wire harnesses by manual manipulation using the
fingers, and the tie portion 4 is passed from the pointed
tip end 7 through the head portion 5, and slightly pulled
to be temporarily fixed thereto.

[0053] The manipulation of inserting the projection tie
portion 4a which projects through the head portion 5 in
the tie portion 4, into the tie passage hole 6 formed in the
tool body 3 is performed to cause a state where, as shown
in Fig. 5(b), the pointed tip end 7 projects to the outside
of the tool through a passage path 11ain a tip end portion
of the base arm 11.

[0054] Fig. 5(b) shows a state where the binding tie B
is attached to the manual binding tool by the manual at-
taching step, and Fig. 3 shows only the manual binding
tool in the state. Figs. 3 and 5 (b) show the waiting state
where the gripping manipulation is not performed, i.e., a
state where the second lever 2 is in the first position t1
which is the waiting position.

[0055] In the waiting state, a buttock portion 15b is
pushed by a basal-end projection 21b of the engagement
claw 21, the chuck claw 15 is forcibly swung against the
elastic force of the torsion coil spring 32 (see Fig. 4), and
the chuck portion 15a is clearly separated from the guide
wall 6a by a distance which is larger than the thickness
of the tie portion 4. Therefore, the chuck claw 15 is in a
state where it exerts no action on the projection tie portion
4a (non-operation state in the return preventing mecha-
nism j).

[0056] Inaddition, the engagementclaw 21 isin a state
where a gear-toothed tip end portion 21c is clearly sep-
arated from a tip-end inner wall 11b of the base arm 11
(see Fig. 10) by a distance which is larger than the thick-
ness of the tie portion 4, by the elastic force of the return
spring 22, and also the engagement claw 21 exerts no
action on the projection tie portion 4a.

[0057] When the first lever 1 and the second lever 2
are then gripped by the fingers (not shown) of the right
hand or the like, first, very small swinging of the second
lever 2 with respect to the firstlever 1 forms a state where
the projection tie portion 4a is clamped and engaged be-
tween the tip end portion 21c of the engagement claw 21
and the tip-end inner wall 11b. From the waiting state
shown in Figs. 3 and 14, namely, the triangular link 13
which is pushed through the intermediate pin 13c that is
positioned in the end of the engagement groove 26 on
the side of the tie holding portion g is very slightly swung
substantially about the axis P by relative rotation of the
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root pin 13b and the support roller 31, and the tip-end pin
13a causes the engagement claw 21 to be forcibly swung
about the fulcrum Z against the elastic force of the return
spring 22.

[0058] Then, the tip end portion 21c of the engagement
claw 21 pushes the tip-end inner wall 11b across the
projection tie portion 4a, the second lever 2 and the base
arm 11 are integrally swung about the axis P as shown
in Fig. 8, and the engagement claw 21 exerts a self-lock
function toforcibly pulland move the projection tie portion
4a gripped by the claw and the tip-end inner wall 11b,
with respect to the head portion 5. As described above,
the pulling portion i is configured by the tip end portion
21c and the tip-end inner wall 11b, i.e., by the engage-
ment claw 21 and the base arm 11.

[0059] Atthistime,the chuckclaw 15isslightly pressed
against the projection tie portion 4a by the torsion caoil
spring 32, and a state is formed in which the self-lock
function of blocking a return movement of the projection
tie portion 4a to the head portion 5 can be exerted. How-
ever, a movement in the direction along which the pro-
jection tie portion 4a further projects is allowed (see Figs.
8and9).

[0060] When the projection tie portion 4a is pulled, the
tightening step is performed in which the length of the
projection tie portion 4a wound around the to-be-bound
object Kis reduced, and the to-be-bound object K is tight-
ened. Fig. 8 shows a state in the middle of gripping, i.e.,
the tightening step.

[0061] Then, the forced movement of the chuck claw
15 due to the pushing of the buttock portion 15b by the
basal-end projection 21b of the engagement claw 21 is
cancelled by the above-described very small swinging of
the second lever 2 from the first position t1, and therefore
the chuck claw 15 is projected and swung by the elastic
force of the torsion coil spring 32 so that the chuck portion
15a is pressed and butted against the guide wall 6a.
[0062] This produces a state the projection tie portion
4a is clamped between the chuck portion 15a and the
guide wall 6a. As described above, therefore, the self-
lock function of the chuck claw 15 is produced, and the
return movement to the head portion 5 is blocked. Name-
ly, the return preventing mechanism j is configured by
the lower body 14A having the guide wall 6a, and the
chuck claw 15.

[0063] Whenthe relatively approaching swinging ofthe
second lever 2 toward the first lever 1 due to gripping is
further conducted, the second lever reaches the second
position t2 where the second lever cannot be further
swung by gripping, as shown in Fig. 9, and the step of
tightening the tie portion 4 by a single gripping operation
is ended.

[0064] Namely, the tightening step is performed in
which the tightening linkage mechanism b and the tight-
ening mechanism a are caused to operate by the relative
swinging of the second lever 2 from the first position t1
to the second position t2, and the projection tie portion
4a is clamped and pulled by the engagement claw 21.
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[0065] The second position t2 is a position which is
determined by butting the thickness end surface 11c on
the side of the basal end of the base arm 11 againstlarge-
diameter base portions 33a for a support shaft 33 having
the fulcrum X of the tension arm 12 as shown in Figs. 9
and 10. Fig. 10 is a front view of main portions in Fig. 9.
[0066] When thetightening stepisended, and the grip-
ping of the first and second levers 1, 2 by the fingers is
released in the state shown in Fig. 9, the return swinging
step is performed in which the base arm 11 and the sec-
ondlever 2 areintegrally return-swung by the elastic force
of the return spring 16 acting on the basal end side of
the base arm 11, and self-returns to the first position t1.
[0067] In the state where the second lever 2 is return-
swung, the above-described self-lock function due to the
chuck claw 15 is exerted, and the pulled projection tie
portion 4a is engaged and held so as not to return move.
Since the elastic force of the tightening force adjusting
spring 18 does not substantially act on the triangular link
13, and that of the return spring 22 acts thereon, in ad-
dition, the clamping force which is produced by the en-
gagement claw 21, and which is applied on the projection
tie portion 4a vanishes, and only the second lever 2 and
the base arm 11 are return-swung while the pulled pro-
jection tie portion 4a remains as is.

[0068] When the tightening force of the binding tie B,
more specifically the pulling force of the projection tie
portion 4a reaches a value which is previously set by the
tightening adjusting mechanism f as a result of perform-
ing one time or a plurality of times a set of the tightening
and return swinging steps that have been described, the
process is automatically switched to the punch cutting
step.

[0069] When the tightening force is the preset value,
namely, the engagement between the support roller 31
and the tip-end recess 12a caused by the tightening ad-
justing mechanism f (tightening force adjusting spring 18)
which determines the preset value cannot be maintained,
and the engagement claw 21 and base arm 11 which
exert the self-locking function cannot be further swung
in the tie pulling direction. In accordance with further grip-
ping of the second lever 2, therefore, the intermediate
pin 13c is moved in the engagement groove 26 toward
the first lever 1 as shown in Fig. 11, whereby the tension
arm 12 which is pushed by the support roller 31 is retrac-
tively swung about the fulcrum X toward the first lever 1,
and the support roller 31 is disengaged from the tip-end
recess 12a and then moved.

[0070] While leaving as is the base arm 11 which can-
not be further swung, thus, only the second lever 2 is
further gripped and swung toward the first lever 1, and
the cutter roller 25 located at the tip end of the second
lever 2 which is swung beyond the second position 2
pushingly drives the holder 30.

[0071] As shown in Figs. 12 and 13, then, the holder
30, and the cutting blade 27 and punch body 28 which
are integrated therewith are forcibly projected and moved
against the elastic force of the return spring 29. In Figs.
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11, 13, and the like, the cut and raised claw 8 and the
stopper 9 are not shown for the sake of simplicity.
[0072] First, the punch portion 28a at the tip end of the
punch body 28 is passed over the substantially circular
cutaway 5c¢, and then pushes the tie portion 4 located in
the head portion 5 to cause plastic deformation (press
molding), thereby producing an engagement state where
the plastically deformed portion 4b enters the engage-
ment hole 10 and the escaping hole 5b [see Fig. 13(b)].
[0073] Moreover, the blade portion 27a at the tip end
ofthe cutting blade 27 press cuts the projection tie portion
4a at a position proximity to the head portion 5.

[0074] At this time, the both sides of the projection tie
portion 4a are supported by the head portion 5 and the
guide wall 6a. The place which is in a so-called bothends
supported state is press cut by the blade portion 27a,
and an extra projection tie portion 4a is cut away surely
and smoothly.

[0075] As shown in Fig. 13(b), in a state where the
cutting blade 27 is mostly projected, furthermore, the tie
portion 4 which is located on the to-be-bound object side
of the projection tie portion 4a is in a state where it is
slightly pushed by the blade portion 27a which has been
used for cutting.

[0076] However, the pushed tie portion 4 is in a so-
called cantilever state due to the head portion 5, and a
tendency to bend toward the to-be-bound object side is
originally provided by a tip-end wall 11A. Therefore, the
tie portion is pushed so slightly that it receives no action
from the blade portion 27a.

[0077] Only when the force reaches the preset tight-
ening force, as described above, the second lever 2 is
allowed to be moved from the second position 2 to the
third position t3. In the punch cutting step due to the
movement to the third position t3, engagement of tie por-
tions 4, and engagement (punch engagement) of the tie
portion 4 and the head portion 5 are performed, and an
extra projection tie portion 4a is cut away.

[0078] Since the state where the circular plastically de-
formed portion 4b is press inserted into the engagement
hole 10 and the escaping hole 5b is obtained, because
of the sure punch engagement, the prevention of slipping
off of the tie portion 4 itself, and the integration of the tie
portion and the head portion 5 are performed in one
stroke, and the bundling state by the preset tightening
force can be surely maintained.

[0079] After the projection tie portion 4a is cut, the re-
striction of the triangular link 13 by the engagement claw
21 is canceled. In accordance with return swinging of the
second lever 2 to the first position t1, therefore, the tool
is returned to the state (see Fig. 3) where the support
roller 31 is again engaged into the tip-end recess 12a,
and the tightening adjusting mechanism f effectively func-
tions.

[0080] In the manual binding tool A, as shown in Figs.
3, 4, 14, and the like, the tightening mechanism a is con-
figured by having the base arm 11, the engagement claw
21,andthe return spring 22. The tightening linkage mech-
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anism b is configured by having the tension arm 12, the
triangular link 13, and the engagement groove 26 which
is fitted to the intermediate pin 13c.

[0081] The cutting linkage mechanism d is configured
by having the cutter roller 25, the triangular link 13, the
engagement groove 26, and the tension arm 12. The
switching mechanism e is configured by having the tight-
ening force adjusting spring 18, the tension bar 20, the
tension arm 12, and the triangular link 13.

[0082] The tightening linkage mechanism b links the
both levers 1, 2 with the tightening mechanism a in the
state where the projection tie portion 4a is pulled by rel-
atively approaching swinging in the range within the pre-
determined relative angle of the first lever 1 and the sec-
ond lever 2, i.e., the angle between the first position t1
and the second position t2 about the axis P (the tightening
step). The cutting linkage mechanism d links the both
levers 1, 2 with the cutting mechanism cin the state where
the projection tie portion 4a is cut by relatively approach-
ing swinging of the first lever 1 and the second lever 2 in
the predetermined angle, i.e., beyond the second posi-
tion t2 (the punch cutting step).

[0083] Then, the switching mechanism e functions so
as to, when the pulling force of the projection tie portion
4a due to the tightening mechanism a is smaller than the
presetvalue, set the tightening state where the tightening
linkage mechanism b is caused to operate, and the cut-
ting linkage mechanism d is caused not to operate, and,
when the pulling force of the projection tie portion 4a due
to the tightening mechanism a reaches the preset value,
cause the tightening linkage mechanism b notto operate,
and the cutting linkage mechanism d to operate.

[0084] As shown in Figs. 14 and the like, the cutting
mechanism ¢ has the configuration including the pushing
mechanism h which pushes and deforms the tie portion
4 that is located in the head portion 5 by being wound
around the to-be-bound object K and then inserted into
the head portion 5, by the punch body 28, and which
causes the deformed portion (plastically deformed por-
tion) 4b to be engaged into the circular engagement hole
10 formed in the tie portion 4 onto which the head portion
5 is previously fitted.

[0085] InEmbodiment1,ametaltieis used as the bind-
ing tie B, and therefore the cutting mechanism c is con-
figured by including the pushing mechanism h. In the
case where a binding tie configured so that the head por-
tion includes a return preventing mechanism for the tie
is used, a manual binding tool A including only the cutting
mechanism ¢ may be employed.

[0086] Because of the tightening mechanism a (spe-
cifically, because there is a play between a timing when
the triangular link 13 and engagement claw 21 which in-
clude the fitting between the tip-end pin 13a and the long
hole 21a are pushed by the second lever 2, and thatwhen
the tip end portion 21c starts to push the tip-end inner
wall 11b through the projection tie portion 4a), the tool is
configured in the state where, in accordance with move-
ment in which the first lever 1 and the second lever 2 are
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relatively approaching swung by griping the both levers
1, 2 from the waiting state (state shown in Fig. 3) where
the both levers 1, 2 are mostly openly swung, the projec-
tion tie portion 4a is gripped by the pulling portion i and
then pulled by the pulling portion i.

[0087] When the projection tie portion 4a is not gripped
by the pulling portion i (at least in the return swinging
step), in addition, the return preventing mechanismj func-
tions so as to block a return movement of the projection
tie portion 4a to the head portion 5. Therefore, the tool
is configured so that, just at the moment when the force
applied by the fingers is released and the gripping of the
first and second levers 1, 2 is cancelled, the return pre-
venting mechanismjoperates, and hence an unexpected
return movement of the tightened tie portion 4 does not
occur.

[0088] As described above, according to the manual
binding tool A of Embodiment 1, by the switching mech-
anism e, when the pulling force of the projection tie por-
tion 4a is smaller than the preset value, the tightening
state where only the tightening mechanism a is caused
to operate is set, and, when the pulling force of the pro-
jection tie portion 4a reaches the preset value, the tool
is automatically switched to the punch cutting state where
only the pushing mechanism h and the cutting mecha-
nism c are caused to operate. Without disposing a third
lever, therefore, the tool is configured so that the series
of works (tightening and punch cutting) on the binding tie
B can be performed simply by performing gripping ma-
nipulation of the pair of levers 1, 2.

[0089] Even in either of the tightening and cutting
steps, therefore, the state where the first and second
levers 1, 2 are gripped can be maintained, and the prob-
lem of the prior art manual binding tool in that, in the case
where the tightening manipulation is to be shifted to the
cutting manipulation, a plurality of fingers are transferred
from the second lever to the third lever can be solved.
[0090] Therefore, it is possible to provide the manual
binding tool A in which, without transferring a plurality of
fingers, pulling manipulation and cutting manipulation
can be performed simply by performing gripping manip-
ulation of the pair of levers, so that the tool can further
simplify a binding work, and is very easy to use.

[0091] In Embodiment 1, in addition, the punch body
28 is detachably integrated with the cutting blade 27.
Therefore, the tool can be made suitable for the binding
tie B (see Figs. 6 and 7) having the structure in which the
tie portion 4 is deformed and inserted into the engage-
ment hole 10 to be engaged therewith, or which is not
provided with a so-called self-engaging function (a struc-
ture in which punch engagement is performed). When
the punch body 28 is detached, the tool can be used for
a binding tie having a structure which is not provided with
the punch engagement. Therefore, the tool has further
advantages that it is high in versatility so as to suitable
for various bonding ties, and easy to use and convenient.
[0092] Moreover, the return preventing mechanism j
which, when the projection tie portion 4a is not gripped
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by the pulling portion i, such as when the second lever 2
is openly swung from the second position {2 to the first
position t1, blocks a return movement of the projection
tie portion 4ato the head portion 5is disposed. Therefore,
a possibility that an unexpected situation occurs that the
tie portion 4 return moves when the projection tie portion
4a is not pulled, such as in the return swinging step is
eliminated. Therefore, a bothersome manipulation in
which the first and second lever 1, 2 are quickly gripped
so that the tie portion 4 is not returned is no longer re-
quired, and hence a binding work can be performed easily
and smoothly by the fingers.

[0093] Furthermore, the conditions for operating the
switching mechanism e, i.e., the tightening force can be
adjusted by a simple manipulation of rightward or leftward
rotating the adjustment knob 17. Therefore, itis possible
also to realize the manual binding tool A in which the
tightening force of the binding tie B can be easily adjusted
and set in accordance with the to-be-bound object K, and
which is highly practically advantageous.

Description of Reference Numerals

[0094]

1 first lever

2 second lever
4 tie portion

4a  projection tie portion

4b  deformed portion
head portion

0 hole
tightening mechanism
tightening linkage mechanism
cutting mechanism
cutting linkage mechanism
switching mechanism
tightening adjusting mechanism
pushing mechanism
pulling portion
return preventing mechanism

=T "D O 0 T o =20

Claims
1. A manual binding tool wherein the tool has:

a tightening mechanism which pulls a projection
tie portion that projects through a head portion,
with respect to the head portion;

a cutting mechanism which cuts the projection
tie portion in a place in the vicinity of the head
portion;

afirstlever and second lever which are pivotally
coupled to each other;

a tightening linkage mechanism which links the
first lever and the second lever with the tighten-
ing mechanism in a state where the projection
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tie portion is pulled by relatively approaching
swinging in a range within a predetermined rel-
ative angle of the both levers; and

a cutting linkage mechanism which links the first
lever and the second lever with the cuttingmech-
anism in a state where the projection tie portion
is cut by relatively approaching swinging of the
both levers beyond the predetermined relative
angle, and

aswitching mechanismis disposed which, when
a pulling force of the tightening mechanism is
smaller than a preset value, sets a tightening
state where the tightening linkage mechanism
is caused to operate, and the cutting linkage
mechanism is caused not to operate, and, when
the pulling force of the tightening mechanism
reaches the preset value, causes the tightening
linkage mechanism not to operate, and the cut-
ting linkage mechanism to operate.

The manual binding tool according to claim 1, where-
in the cutting mechanism includes a pushing mech-
anism which pushes and deforms a tie portion locat-
ed in the head portion, and which causes the de-
formed portion to be engaged into a hole of the tie
portion onto which the head portion is previously fit-
ted.

The manual binding tool according to claim 2, where-
in

the tool is configured in a state where, in accordance
with movementin which the firstlever and the second
lever are relatively approaching swung by the tight-
ening mechanism from a waiting state where the
both levers are mostly openly swung, the projection
tie portion is gripped by a pulling portion and then
pulled by the pulling portion, and

areturn preventing mechanism which, when the pro-
jection tie portion is not gripped by the pulling portion,
blocks areturn movement of the projection tie portion
to the head portion is disposed.

The manual binding tool according to any one of
claims 1 to 3, wherein a tightening adjusting mech-
anism which can change setting of a maximum value
of a pulling force caused by the tightening mecha-
nism is disposed.
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