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(54) BAND TIGHTENING DEVICE

(57) A band tightening device (10) includes a grip-
ping mechanism (22) and a reciprocating mechanism.
The gripping mechanism (22) pulls a band with recipro-
cation. The reciprocating mechanism causes the grip-
ping mechanism (22) to reciprocate. The gripping me-
chanism (22) includes a chuck base (90) and a pressing
gripper (92). The chuck base (90) has a pair of formation
walls (110) and a band support portion (112). The pair of
formation walls (110) forms an entry path (122) of the

FIG. 9

band. The band support portion (112) is continuous with
the pair of formation walls (110) so as to span the pair of
formation walls (110). The band support portion (112) has
an inclined opposing surface (170). The inclined oppos-
ing surface (170) faces the entry path (122). The inclined
opposing surface (170) is inclined. The pressing gripper
(92) slidably presses the band against the inclined op-
posing surface (170) of the chuck base (90).
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a band tighten-
ing device.

BACKGROUND ART

[0002] Patent Document 1 discloses a band tightening
device. The band tightening device includes a gripping
mechanism, a reciprocating mechanism, and a return
suppression mechanism. The gripping mechanism pulls
a band with reciprocation in a predetermined direction.
The reciprocating mechanism causes the gripping me-
chanism to reciprocate along a predetermined direction.
The return suppression mechanism suppresses return of
the band pulled by the gripping mechanism. The gripping
mechanism includes a chuck base and a pressing grip-
per. The chuck base slides along a predetermined direc-
tion. The gripper repeats pressing and releasing of the
band to and from the chuck base as the chuck base
reciprocates. The chuck base has a pair of formation
walls and a platform. The pair of formation walls forms an
entry path of the band. The platformis continuous with the
pair of formation walls so as to span the pair of formation
walls. The gripper repeats pressing and releasing against
the platform of the chuck base. The platform is provided
with a slot.

[0003] The band tightening device disclosed in Patent
Document 1 can substantially prevent buckling of the
band.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS

[0004] Patent Document 1: JP 2005-239430 A

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] However, the invention disclosed in Patent
Document 1 has a problem that the band to be tightened
is limited to some extent.

[0006] Anobjectofthe presentinventionistoexpanda
range of a band to be tightened.

SOLUTIONS TO THE PROBLEMS

[0007] The present invention will be described with
reference to the drawings. Note that the reference num-
bers in the drawings are used in this field to help under-
standing of the content of the invention. The use of the
reference numbers in the drawings in this field is not
intended to limit the content of the invention to the range
illustrated in the drawings.
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[0008] In order to achieve the object described above,
according to an aspect of the present invention, a band
tightening device 10 includes a housing 20 having a slide
surface 72, a gripping mechanism 22, and a reciprocating
mechanism 24. The gripping mechanism 22 pulls a band
500 with reciprocation along the slide surface 72. The
reciprocating mechanism 24 causes the gripping me-
chanism 22 to reciprocate along the slide surface 72.
The gripping mechanism 22 includes a chuck base 90
and a pressing gripper 92. The chuck base 90 is slidably
in contact with the slide surface 72. The pressing gripper
92 presses the band 500 against the chuck base 90. The
chuck base 90 has a pair of formation walls 110 and 110
and a band support portion 112. The pair of formation
walls 110 and 110 each have a contact surface 130. The
contact surface 130 contacts the slide surface 72. The
pair of formation walls 110 and 110 constitutes an entry
path 122 of the band 500. The band support portion 112is
continuous with the pair of formation walls 110 and 110 so
as to span the pair of formation walls 110 and 110. The
band support portion 112 has an inclined opposing sur-
face 170. The inclined opposing surface 170 faces the
entry path 122. The inclined opposing surface 170 is
inclined with respect to the contact surface 130 so as
to approach the contact surface 130 as approaching the
entrance 120 of the band 500. The pressing gripper 92
slidably presses the band 500 against the inclined op-
posing surface 170 of the chuck base 90.

[0009] The gripping mechanism 22 pulls a band 500
with reciprocation along the slide surface 72. The reci-
procating mechanism 24 causes the gripping mechanism
22 toreciprocate along the slide surface 72. The gripping
mechanism 22 includes the chuck base 90. The chuck
base 90 includes the band support portion 112. The band
support portion 112 has an inclined opposing surface
170. The pressing gripper 92 slidably presses the band
500 against the inclined opposing surface 170 of the
chuck base 90. When the chuck base 90 slides in a
direction in which the band 500 having entered the entry
path 122 is pulled, the band 500 contacts the inclined
opposing surface 170 and is pulled. Since the band 500
can be pulled, restriction to the band 500 to be pulled is
reduced. As a result, the band tightening device 10 of the
present invention can expand a range of the band to be
tightened.

[0010] The gripping mechanism 22 described above
desirably further includes a support 98. The support 98
supports the band 500 at the entrance 120 of the band
500.

[0011] When the chuck base 90 having pulled the band
500 is slid by the reciprocating mechanism 24 so as to
return to an original position, a tension applied to the
pulled band 500 is reduced. In the following case, the
portion of the band 500 that has entered the inside of the
entry path 122 is likely to bend inside the entry path 122.
The case is a case where the movement of the portion of
the band 500 that does not enter the entrance 120 of the
band 500 accompanying a reduction in tension is poor.
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The support 98 supports the band 500 at the entrance
120 of the band 500. Since the band 500 is supported by
the support 98, even if a portion of the band 500 that
becomes easy to bend is to bend, the bending is sup-
pressed. As a result, the band 500 is prevented from
bending inside the entry path 122.

[0012] Alternatively, the support 98 described above
desirably has the band support surface 190. The band
support surface 190 faces the entrance 120 of the band
500.

[0013] When the band support surface 190 faces the
entrance 120 of the band 500, the portion of the band 500
that becomes easy to be bent is supported by the band
support surface 190. When the portion of the band 500
that becomes easy to bend is supported by the band
support surface 190, the region where the bending is
suppressed in the portion that becomes easy to bend
becomes larger than in a case where the portion is
supported by a sharp object, for example. As a result,
the band 500 is further prevented from bending inside the
entry path 122.

[0014] Alternatively, the band support surface 190 and
the inclined opposing surface 170 described above de-
sirably extend in directions intersecting each other.
[0015] The band support surface 190 and the inclined
opposing surface 170 extend in the directions intersect-
ing each other. As a result, the band 500 is bent near the
entrance 120 of the band 500 separately from the reduc-
tion in tension described above. With this bending, as
compared with a case without bending, the tension ap-
plied to the pulled band 500 is reduced, and thus, the
possibility that the portion of the band 500 having once
entered the inside of the entry path 122 returns again to
the outside of the chuck base 90 becomes lower. More-
over, the pressing gripper 92 slidably presses the band
500 against the inclined opposing surface 170 of the
chuck base 90. Thus, there is a higher possibility that
the portion of the band 500 having once entered the entry
path 122 slides on the inclined opposing surface 170 and
passes through the entry path 122. The higher possibility
can further prevent the band 500 from bending inside the
entry path 122.

[0016] The band support portion 112 described above
desirably has a band ramp 172 in addition to the inclined
opposing surface 170. The band ramp 172is inclined with
respect to the contact surface 130 so as to be away from
the contact surface 130 as approaching the entrance 120
ofthe band 500. In this case, the band ramp 172 desirably
connects the entrance 120 of the band 500 and the
inclined opposing surface 170.

[0017] Since the entrance 120 and the inclined oppos-
ing surface 170 are connected by the band ramp 172, the
inclination of the inclined opposing surface 170 with
respect to the contact surface 130 increases as com-
pared with a case where the band support portion 112
does not have the band ramp 172. When the inclination
increases, the band 500 having entered the entry path
122 is pulled with a strong force. As a result, the band

10

15

20

25

30

35

40

45

50

55

tightening device 10 of the presentinvention can improve
the force of pulling the band 500.

EFFECTS OF THE INVENTION

[0018] The present invention can expand a range of a
band to be tightened.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

Fig. 1 is a first external view of a band tightening
device according to one embodiment of the present
invention.

Fig. 2is a second external view of the band tightening
device according to one embodiment of the present
invention.

Fig. 3 is a diagram illustrating the inside of the band
tightening device according to one embodiment of
the present invention.

Fig. 4 is afirst external view of a housing according to
one embodiment of the present invention.

Fig. 5 is a second external view of the housing
according to one embodiment of the present inven-
tion.

Fig. 6is an external view of a housing body according
to one embodiment of the present invention.

Fig. 7 is an external view of a slide surface of the
housing body according to one embodiment of the
present invention.

Fig. 8 is a diagram illustrating a configuration of a
gripping mechanism according to one embodiment
of the present invention.

Fig. 9 is a sectional view of the gripping mechanism
according to one embodiment of the present inven-
tion.

Fig. 10 is a first external view of a chuck base
according to one embodiment of the present inven-
tion.

Fig. 11 is a second external view of the chuck base
according to one embodiment of the present inven-
tion.

Fig. 12 is an external view of a pressing gripper
according to one embodiment of the present inven-
tion.

Fig. 13 is an external view of an elastic body guide
according to one embodiment of the present inven-
tion.

Fig. 14 is an external view of a support according to
one embodiment of the present invention.

Fig. 15 is a diagram illustrating a configuration of a
reciprocating mechanism according to one embodi-
ment of the present invention.

Fig. 16 is adiagramillustrating a passage formedina
manifold according to one embodiment of the pre-
sent invention.

Fig. 17 is a diagram illustrating a configuration of a
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return suppression mechanism according to one
embodiment of the present invention.

Fig. 18 is a perspective view of a return suppression
gripper and a gripper pressing lever according to one
embodiment of the present invention.

Fig. 19 is a sectional view of the return suppression
mechanism according to one embodiment of the
present invention.

Fig. 20 is a diagram illustrating a configuration of a
cutting mechanism according to one embodiment of
the present invention.

Fig. 21 is a diagram illustrating a pneumatic device
included in the band tightening device according to
one embodiment of the present invention and a
connection relationship therebetween.

Fig. 22 is a sectional view of the gripping mechanism
when the band is pulled according to one embodi-
ment of the present invention.

EMBODIMENTS OF THE INVENTION

[0020] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
In the following description, the same components are
denoted by the same reference numbers. The names
and functions of the same components are the same.
Therefore, detailed descriptions of the same components
will not be repeated.

[Configuration of band tightening device]

[0021] Fig. 1is afirstexternal view of a band tightening
device 10 according to the embodiment. Fig. 2 is a
second external view of the band tightening device 10
according to the embodiment. Fig. 3 is a diagram illus-
trating the inside of the band tightening device 10 accord-
ing to the embodiment. A configuration of the band tigh-
tening device 10 according to the embodiment will be
described with reference to Figs. 1 to 3.

[0022] The band tightening device 10 according to the
embodiment is a device for tightening a band 500. The
band tightening device 10 according to the embodiment
includes a housing 20, a gripping mechanism 22, a
reciprocating mechanism 24, a return suppression me-
chanism 26, a regulator 28, a cutting mechanism 30, and
a holding arm 32.

[0023] The housing 20 accommodates various com-
ponents of the band tightening device 10 according to the
embodiment. A specific configuration of the housing 20
according to the embodiment will be described later.
[0024] The gripping mechanism 22 grips the band 500
and pulls the band 500. A specific configuration of the
gripping mechanism 22 according to the embodiment will
be described later.

[0025] The reciprocating mechanism 24 causes the
gripping mechanism 22 to reciprocate. A specific config-
uration of the reciprocating mechanism 24 according to
the embodiment will be described later.
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[0026] The return suppression mechanism 26 sup-
presses return of the band 500 pulled by the gripping
mechanism 22. A specific configuration of the return
suppression mechanism 26 according to the embodi-
ment will be described later.

[0027] The regulator 28 is connected to an air intro-
duction joint (not illustrated). The regulator 28 adjusts a
pressure of air supplied from an air introduction source
(not illustrated) via the air introduction joint to a prede-
termined pressure.

[0028] The cutting mechanism 30 cuts the band 500. A
specific configuration of the cutting mechanism 30 ac-
cording to the embodiment will be described later.
[0029] The holding arm 32 is fixed to the housing 20. A
user of the band tightening device 10 according to the
embodiment passes a hand of the user between the
housing 20 and the holding arm 32. Accordingly, the band
tightening device 10 is held.

[0030] Fig. 4 is a first external view of the housing 20
according to the embodiment. Fig. 5 is a second external
view of the housing 20 according to the embodiment. Fig.
6is an external view of a housing body 50 according to the
embodiment. Fig. 7 is a diagram of a vicinity of a slide
surface 72 of the housing body 50 according to the
embodiment. A configuration of the housing 20 according
to the embodiment will be described with reference to
Figs. 4to 7.

[0031] The housing 20 according to the embodiment
includes a housing body 50, a first housing cover 52, a
second housing cover 54, and a chuck cover 56.
[0032] Inthe housing body 50 according to the embo-
diment, two components are connected to each other.
The housing body 50 according to the present embodi-
ment includes an accommodation portion 70, the slide
surface 72, and a return suppression mechanism fixing
portion 74. The accommodation portion 70 accommo-
dates the gripping mechanism 22, the reciprocating me-
chanism 24, a part of the return suppression mechanism
26, the regulator 28, and a part of the cutting mechanism
30. The slide surface 72 serves as a passage for the
gripping mechanism 22 to reciprocate. Another part of
the return suppression mechanism 26 is fixed to the
return suppression mechanism fixing portion 74.

[0033] The first housing cover 52 covers one side sur-
face of the housing body 50. The second housing cover
54 covers another side surface of the housing body 50. In
the case of the embodiment, the holding arm 32 de-
scribed above is fixed to the second housing cover 54
of the housing 20.

[0034] The chuck cover 56 is fixed to the housing body
50 so as to cover the slide surface 72.

[0035] Fig. 8is adiagram illustrating a configuration of
the gripping mechanism 22 according to the embodi-
ment. Fig. 9is a sectional view of the gripping mechanism
22 according to the embodiment. Fig. 10 is afirst external
view of a chuck base 90 according to the embodiment.
Fig. 11 is a second external view of the chuck base 90
according to the embodiment. Fig. 12 is an external view
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of a pressing gripper 92 according to the embodiment.
Fig. 13 is an external view of an elastic body guide 96
according to the embodiment. Fig. 14 is an external view
of a support 98 according to the embodiment. Config-
urations of the gripping mechanism 22 and the recipro-
cating mechanism 24 according to the embodiment will
be described with reference to Figs. 8 to 14.

[0036] The gripping mechanism 22 according to the
embodiment includes the chuck base 90, the pressing
gripper 92, a pair of holding elastic bodies 94 and 94, the
elastic body guide 96, the support 98, and a pair of
support fixing pins 100 and 100.

[0037] The chuck base 90 is slidably in contact with the
slide surface 72. The pressing gripper 92 presses the
band 500 against the chuck base 90. At that time, the
band 500 is pressed so as to be slidable. The holding
elastic bodies 94 press the pressing gripper 92. In the
embodiment, the holding elastic bodies 94 include a
known coil spring. The elastic body guide 96 restricts a
direction in which the holding elastic bodies 94 extend
and contract. The support 98 supports the band 500. The
support fixing pins 100 fix the support 98 to the chuck
base 90.

[0038] The chuck base 90 according to the embodi-
ment includes a pair of formation walls 110 and 110, a
band support portion 112, and a band entry prevention
portion 114. The pair of formation walls 110 and 110 forms
an entrance 120 of the band 500 and an entry path 122 of
the band 500. The band support portion 112 is continuous
with the pair of formation walls 110 and 110 so as to span
the pair of formation walls 110 and 110. The band entry
prevention portion 114 is continuous with the pair of
formation walls 110 and 110 so as to connect the pair
to each other. The pair of formation walls 110 and 110, the
band support portion 112, and the band entry prevention
portion 114 according to the embodiment are integrated.
[0039] The formation wall 110 according to the embo-
diment includes a contact surface 130, a long hole for-
mation portion 132, a coupling pin through hole formation
portion 134, and a support fixing pin through hole forma-
tion portion 136.

[0040] The contact surface 130 contacts the slide sur-
face 72. Along hole 150 and a guide through hole 152 are
formed in the long hole formation portion 132. In the
embodiment, the long holes 150 and 150 opened in
the pair of long hole formation portions 132 of the forma-
tion walls 110 and 110 face each other. The long holes
150 and 150 are inclined with respect to the contact
surface 130. The long holes 150 and 150 are inclined
so as to be away from the contact surface 130 as ap-
proaching the entrance 120 of the band 500. The press-
ing gripper 92 according to the embodiment slidably
penetrates both the long holes 150 and 150. In the case
of the embodiment, the guide through holes 152 and 152
opened in the pair of formation walls 110 and 110 also
face each other. The elastic body guide 96 penetrates the
guide through holes 152 and 152. Grooves are formed at
both ends of the elastic body guide 96. The holding elastic
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bodies 94 are disposed in the grooves and the long holes
150. A coupling pin through hole 154 is formed in the
coupling pin through hole formation portion 134. A sup-
port fixing pin through hole 156 is formed in the support
fixing pin through hole formation portion 136.

[0041] The band support portion 112 according to the
embodiment includes an inclined opposing surface 170
and aband ramp 172. The inclined opposing surface 170
faces the entry path 122 of the band 500. The inclined
opposing surface 170 is inclined with respect to the
contact surface 130 so as to approach the contact sur-
face 130 as approaching the entrance 120 of the band
500. The band ramp 172 is inclined with respect to the
contact surface 130 so as to be away from the contact
surface 130 as approaching the entrance 120 of the band
500. In the case of the embodiment, the band ramp 172
connects the entrance 120 of the band 500 and the
inclined opposing surface 170.

[0042] The support 98 according to the embodiment
includes a band support surface 190 and a support sur-
face fixing portion 192.

[0043] The band support surface 190 according to the
embodiment is a plane facing the entrance 120 of the
band 500. Thus, the support 98 according to the embodi-
ment supports the band 500 at the entrance 120 of the
band 500. In the case of the embodiment, the band
support surface 190 has a region protruding from the
entrance 120 of the band 500 to the outside of the chuck
base 90. In the case of the embodiment, the band support
surface 190 extends along the contact surface 130 of the
formation wall 110. As a result, in the case of the embodi-
ment, the band support surface 190 and the inclined
opposing surface 170 extend in directions intersecting
each other.

[0044] The support surface fixing portion 192 fixes the
band support surface 190 to the chuck base 90. In the
case of the embodiment, a hole through which the sup-
port fixing pins 100 and 100 penetrate is formed in the
support surface fixing portion 192. By the support fixing
pins 100 and 100 penetrating these holes and the support
fixing pin through holes 156 and 156 of the band support
portion 112 described above, the band support surface
190 is fixed to the pair of formation walls 110 and 110 of
the chuck base 90.

[0045] Fig.15isadiagramillustrating a configuration of
the reciprocating mechanism 24 according to the embo-
diment. Fig. 16 is a diagramillustrating a passage formed
in a manifold 210 according to the embodiment. A con-
figuration of the reciprocating mechanism 24 according
to the embodiment will be described with reference to
Figs. 15 and 16.

[0046] The reciprocating mechanism 24 according to
the embodiment includes the manifold 210, a reciprocat-
ing mechanism direction control valve 212, a speed
controller 214, a gripping mechanism driving actuator
216, a switching lever-equipped direction control valve
218, an activation direction control valve 220, a drive
switching pin 222, a reciprocating link 224, a reciprocat-



9 EP 4 570 677 A1 10

ing link swing center pin 226, and a gripping mechanism
coupling pin 228. Although notillustrated in Fig. 15, these
components are connected to each other by a known
tube. How the components are connected will be de-
scribed below.

[0047] The manifold 210 is connected to the regulator
28. The manifold 210 constitutes the following six pas-
sages. Among the passages, a first passage is an air
passage 310 between the regulator 28 and the recipro-
cating mechanism direction control valve 212. This pas-
sage is connected to the regulator 28 by a known joint
connected to the air passage 310 in Fig. 16 and a pipe
(notillustrated). A second passage among the passages
is one air passage 312 between the reciprocating me-
chanism direction control valve 212 and the gripping
mechanism driving actuator 216. A third passage among
the passages is another air passage 314 between the
reciprocating mechanism direction control valve 212 and
the gripping mechanism driving actuator 216. A fourth
passage among the passages is another passage
branched from another air passage 314 between the
reciprocating mechanism direction control valve 212
and the gripping mechanism driving actuator 216. In
the following description, this passage is referred to as
a branch passage 316. The branch passage 316 is con-
nected to the speed controller 214 by a known joint
continuous with the branch passage 316 in Fig. 16 and
a pipe (not illustrated). A fifth passage among the pas-
sages is one exhaust passage 350 continuous with the
reciprocating mechanism direction control valve 212. A
sixth passage among the passages is another exhaust
passage 352 continuous with the reciprocating mechan-
ism direction control valve 212.

[0048] The reciprocating mechanism direction control
valve 212 is connected to the regulator 28, the speed
controller 214, and the gripping mechanism driving ac-
tuator 216 via the manifold 210. The reciprocating me-
chanism direction control valve 212 is also connected to
the switching lever-equipped direction control valve 218
and the activation direction control valve 220. The reci-
procating mechanism direction control valve 212
switches a passage of air supplied from the regulator
28 and supplied to the gripping mechanism driving ac-
tuator 216 in accordance with air supplied from the
switching lever-equipped direction control valve 218.
[0049] The speed controller 214 is connected to the
reciprocating mechanism direction control valve 212 and
the gripping mechanism driving actuator 216 via the
branch passage 316. The speed controller 214 is also
connected to the cutting mechanism 30 via an air pas-
sage 340 (described later) for linking the reciprocating
mechanism 24 and the cutting mechanism 30. Specifi-
cally, as will be described later, the speed controller 214 is
connected to a cutting mechanism direction control valve
280 of the cutting mechanism 30. The speed controller
214 supplies air to the cutting mechanism direction con-
trol valve 280.

[0050] The gripping mechanismdriving actuator216is
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connected to the reciprocating mechanism direction con-
trol valve 212 via the manifold 210. The gripping mechan-
ism driving actuator 216 drives the reciprocating link 224.
The gripping mechanism driving actuator 216 according
to the embodiment is implemented by a known air cylin-
der.

[0051] The switching lever-equipped direction control
valve 218 is connected to the reciprocating mechanism
direction control valve 212 and the activation direction
control valve 220. The switching lever-equipped direction
control valve 218 controls the reciprocating mechanism
direction control valve 212 by supplying air. The switching
lever-equipped direction control valve 218 according to
the embodiment includes a switching valve body 240, a
first switching lever 242, and a second switching lever
244. The activation direction control valve 220 and the
reciprocating mechanism direction control valve 212 are
directly connected to the switching valve body 240. When
pressed by the drive switching pin 222, the first switching
lever 242 changes the path of air in the switching valve
body 240. As aresult, air supplied from an airintroduction
source (not illustrated) flows to the activation direction
control valve 220. When pressed by the drive switching
pin 222, the second switching lever 244 changes the path
of air in the switching valve body 240. As a result, air
supplied from an air introduction source (not illustrated)
flows to the reciprocating mechanism direction control
valve 212 without passing through the activation direction
control valve 220. Since the structure of the switching
valve body 240 for operating in this manner is well known,
the detailed description of the structure will not be re-
peated here. The stroke of the gripping mechanism driv-
ing actuator 216 according to the embodiment does not
keep pressing the first switching lever 242 after the first
switching lever 242 changes the path of air in the switch-
ing valve body 240. The stroke of the gripping mechanism
driving actuator 216 according to the embodiment does
not keep pressing the second switching lever 244 after
the second switching lever 244 changes the path of air in
the switching valve body 240. This configuration prevents
damage to the first switching lever 242 and the second
switching lever 244.

[0052] The activation direction control valve 220 is
connected to the switching lever-equipped direction con-
trol valve 218 and the reciprocating mechanism direction
control valve 212. The activation direction control valve
220 according to the embodiment includes a start button
250 and an activation valve body 252. The start button
250 transmits a force received by the activation valve
body 252. When the force is transmitted from the start
button 250, the activation valve body 252 opens an air
passage 322 described below. The air passage 322 is an
air passage 322 passing through the activation direction
control valve 220 between the reciprocating mechanism
direction control valve 212 and the switching lever-
equipped direction control valve 218. When the force is
not transmitted from the start button 250, the activation
valve body 252 closes the air passage 322.
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[0053] Thedrive switching pin 222 couples the gripping
mechanism driving actuator 216 and the reciprocating
link 224. Furthermore, the drive switching pin 222
presses the first switching lever 242 and the second
switching lever 244 of the switching lever-equipped di-
rection control valve 218.

[0054] The reciprocating link 224 transmits power sup-
plied by the gripping mechanism driving actuator 216 to
the gripping mechanism 22.

[0055] The reciprocating link swing center pin 226
swingably fixes the reciprocating link 224. Accordingly,
the reciprocating link 224 swings in accordance with the
power supplied by the gripping mechanism driving ac-
tuator 216. The reciprocating link swing center pin 226 is
fixed to the accommodation portion 70 of the housing
body 50.

[0056] The gripping mechanism coupling pin 228 con-
nects the reciprocating link 224 to the pair of formation
walls 110 and 110 of the chuck base 90. In the case of the
embodiment, the gripping mechanism coupling pin 228
penetrates the coupling pin through holes 154 and 154 of
the chuck base 90. Furthermore, the gripping mechanism
coupling pin 228 is fitted into a groove at one end of the
reciprocating link 224. As a result, the gripping mechan-
ism 22 is driven to reciprocate with the swing of the
reciprocating link 224.

[0057] Fig. 17 isadiagramillustrating a configuration of
the return suppression mechanism 26 according to the
embodiment. Fig. 18 is a perspective view of a return
suppression gripper 262 and a gripper pressing lever 264
according to the embodiment. Fig. 19 is a sectional view
of the return suppression mechanism 26 according to the
embodiment. A configuration of the return suppression
mechanism 26 according to the embodiment will be
described with reference to Figs. 17 to 19.

[0058] The return suppression mechanism 26 accord-
ing to the embodiment includes a lock base 260, the
return suppression gripper 262, the gripper pressing
lever 264, a pressing coil spring 266, and a lever swing
center pin 268.

[0059] Inthe embodiment, the lock base 260 is fixed to
the return suppression mechanism fixing portion 74 of the
housing body 50. The lock base 260 forms a space in
which the return suppression gripper 262 is accommo-
dated and through which the band 500 penetrates. A pair
of return suppression gripper fitting long holes 270 and
270isformedin thelock base 260. Both ends of the return
suppression gripper 262 are fitted into the pair of return
suppression gripper fitting long holes 270 and 270. When
the band 500 penetrates inside of the lock base 260, the
return suppression gripper 262 presses the band 500
against an inner peripheral surface of the lock base 260.
The gripper pressing lever 264 presses the return sup-
pression gripper 262. One end of the pressing coil spring
266 is placed on a spring support plate 76 provided inside
the housing body 50. Another end of the pressing coll
spring 266 presses the gripper pressing lever 264. The
lever swing center pin 268 penetrates the lock base 260.
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The lever swing center pin 268 swingably fixes the grip-
per pressing lever 264.

[0060] Another end of the pressing coil spring 266
presses the gripper pressing lever 264, and then, the
gripper pressing lever 264 swings about the lever swing
center pin 268. The swung gripper pressing lever 264
presses the return suppression gripper 262 as described
above. Both ends of the pressed return suppression
gripper 262 are fitted into the return suppression gripper
fitting long holes 270 formed in the lock base 260. Ac-
cordingly, the pressed return suppression gripper 262 is
pushed up along the return suppression gripper fitting
long holes 270. At this time, when the band 500 pene-
trates the lock base 260, the return suppression gripper
262 being pushed up presses the band 500 against the
inner peripheral surface of the lock base 260.

[0061] Fig.20isadiagramillustrating a configuration of
the cutting mechanism 30 according to the embodiment.
A configuration of the cutting mechanism 30 according to
the embodiment will be described with reference to Fig.
20. Although notillustratedin Fig. 20, the cutting mechan-
ism direction control valve 280 and the cutting mechan-
ism driving actuator 282 are connected to each other by a
pipe for passing air. How the components are connected
will be described below.

[0062] The cutting mechanism 30 according to the
embodiment includes the cutting mechanism direction
control valve 280, the cutting mechanism driving actuator
282, an actuator coupling pin 284, a pair of transmission
links 286 and 286, a link coupling pin 288, a swing link
290, an swing center pin 292, a cutter body coupling pin
294, a cutter body 296, and a cutter guide 298.

[0063] The cutting mechanism direction control valve
280 is connected to an air introduction source (not illu-
strated), the speed controller 214, and the cutting me-
chanism driving actuator 282. The cutting mechanism
direction control valve 280 controls a direction in which air
supplied from an air introduction source (not illustrated)
flows. This control is executed in accordance with the air
supplied from the speed controller 214.

[0064] The cutting mechanism driving actuator 282
supplies power for causing the cutter body 296 to reci-
procate. The cutting mechanism driving actuator 282 is
driven by air supplied from an air introduction source (not
illustrated). The direction in which the air flows is con-
trolled by the cutting mechanism direction control valve
280. In the embodiment, the cutting mechanism driving
actuator 282 is a known actuator driven by air.

[0065] The actuator coupling pin 284 couples the cut-
ting mechanism driving actuator 282 and the pair of
transmission links 286 and 286.

[0066] The pair of transmission links 286 and 286
transmits the power supplied by the cutting mechanism
driving actuator 282 to the swing link 290.

[0067] The link coupling pin 288 couples the pair of
transmission links 286 and 286 and the swing link 290.
[0068] The swing link 290 transmits the power trans-
mitted from the pair of transmission links 286 and 286 to
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the cutter body 296.

[0069] The swing center pin 292 penetrates a hole
formed in the lock base 260. Thus, the swing center
pin 292 is fixed to the return suppression mechanism
26. The swing center pin 292 swingably fixes the swing
link 290. Accordingly, the swing link 290 swings in ac-
cordance with the power supplied by the cutting mechan-
ism driving actuator 282.

[0070] The cutter body coupling pin 294 couples the
swing link 290 and the cutter body 296.

[0071] When pushed up by the swing link 290 and
pressed against the band 500, the cutter body 296 cuts
the band 500.

[0072] The cutter guide 298 is fixed to the lock base
260. Arecess (notillustrated) is formed in the cutter guide
298. The cutter body 296 can ascend and descend while
being fitted in the recess. Accordingly, the cutter guide
298 restricts a moving direction of the cutter body 296
pushed up by the swing link 290. As a result, the cutter
body 296 moves up and down in accordance with the
movement of the swing link 290.

[Method of manufacturing band tightening device]

[0073] The band tightening device 10 according to the
embodimentis manufactured by connecting components
constituting the band tightening device. The methods for
manufacturing those components are well known and are
not described here in detail.

[0074] In connecting these components to each other,
the gripping mechanism 22 is connected in the following
procedure. First, the pressing gripper 92 penetrates the
guide through holes 152 and 152 of the chuck base 90.
The pressing gripper 92 is then moved into the long holes
150 and 150. When the pressing gripper 92 is moved to
the long holes 150 and 150, the elastic body guide 96 is
made to penetrate the guide through holes 152 and 152.
When the elastic body guide 96 penetrates the guide
through holes 152 and 152, the holding elastic bodies 94
are fitted into the grooves and the long holes 150 and 150
formed at both ends of the elastic body guide 96. Next,
each of the support fixing pins 100 and 100 penetrates
each of the support fixing pin through hole formation
portions 136 and 136 of the formation walls 110 of the
chuck base 90. At that time, the support fixing pins 100
and 100 also penetrate the hole of the support surface
fixing portion 192 of the support 98 disposed in advance
between the pair of formation walls 110 and 110. As a
result, the gripping mechanism 22 according to the em-
bodiment is completed.

[Method of using band tightening device]

[0075] Fig. 21 is a diagram illustrating a pneumatic
device included in the band tightening device 10 accord-
ing to the embodiment and a connection relationship
therebetween. A method of using the band tightening
device 10 according to the embodiment will be described
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with reference to Figs. 1 to 21.

[0076] When air is supplied from an air introduction
source (not illustrated) to the band tightening device 10
according to the embodiment, part of the air is sent to the
regulator 28. Another part of the airis sent to the switching
lever-equipped direction control valve 218. Still another
part of the air is sent to the cutting mechanism direction
control valve 280. The regulator 28 supplied with air
adjusts a pressure of the air to a predetermined pressure.
The air is supplied to the reciprocating mechanism direc-
tion control valve 212. The air is supplied from the reg-
ulator 28 to the reciprocating mechanism direction con-
trol valve 212 via the air passage 310 therebetween. The
air is supplied from an air introduction source (not illu-
strated) to the switching lever-equipped direction control
valve 218 via an air passage 320 therebetween. The airis
supplied from an air introduction source (not illustrated)
to the cutting mechanism direction control valve 280 via
an air passage 330 therebetween.

[0077] The air supplied to the reciprocating mechan-
ism direction control valve 212 is supplied to the gripping
mechanism driving actuator 216. Here, the air passes
through the other air passage 314 between the recipro-
cating mechanism direction control valve 212 and the
gripping mechanism driving actuator 216. When the airis
supplied in such a manner, the gripping mechanism
driving actuator 216 pulls the reciprocating link 224.
[0078] The air supplied to the cutting mechanism di-
rection control valve 280 is supplied to the cutting me-
chanism driving actuator 282. Here, the air passes
through the air passage 332 between the cutting me-
chanism direction control valve 280 and a vicinity of a
piston penetration portion of a cylinder of the cutting
mechanism driving actuator 282. At this time, the air
flows from the cutting mechanism driving actuator 282
to the cutting mechanism direction control valve 280 in
the air passage 334 between the cutting mechanism
direction control valve 280 and a vicinity of a cylinder
bottom of the cutting mechanism driving actuator 282.
The air is discharged to atmosphere via the cutting me-
chanism direction control valve 280. As a result, the
piston of the cutting mechanism driving actuator 282 is
accommodated in the cylinder.

[0079] The band 500 is wound around an object in
advance. The object around which the band 500 is wound
is notillustrated. When a tip of the band 500 is tightened,
the object around which the band 500 is wound is bound
by the band 500. An operator places the tip of the band
500 on the cutter guide 298 of the band tightening device
10 according to the embodiment. The tip of the band 500
is placed, and then, the operator directly pushes the tip of
the band 500 into the band tightening device 10 accord-
ing to the embodiment. Thus, the tip of the band 500
penetrates inside of the lock base 260. The tip of the band
500 penetrating inside of the lock base 260 passes
through the entrance 120 formed in the chuck base 90.
The tip of the band 500 having passed through the
entrance 120 penetrates the entry path 122. The band
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entry prevention portion 114 prevents the tip of the band
500 penetrating the entry path 122 from entering the
inside of the band tightening device 10 according to
the embodiment. As a result, the tip of the band 500
penetrating the entry path 122 comes out of the band
tightening device 10 according to the embodiment.
[0080] Next, the operator presses the start button 250
of the band tightening device 10 according to the embo-
diment. When the start button 250 is pressed, the activa-
tion valve body 252 of the activation direction control
valve 220 is opened. As described above, air is supplied
from an air introduction source (not illustrated) to the
switching lever-equipped direction control valve 218.
As a result, when the activation valve body 252 of the
activation direction control valve 220 is opened, air is
supplied from the switching lever-equipped direction
control valve 218 to the reciprocating mechanism direc-
tion control valve 212. The air passes through the air
passage 322 via the activation direction control valve 220
between the reciprocating mechanism direction control
valve 212 and the switching lever-equipped direction
control valve 218. When the air is supplied from the
switching lever-equipped direction control valve 218 to
the reciprocating mechanism direction control valve 212,
the flow of air supplied from the reciprocating mechanism
direction control valve 212 to the gripping mechanism
driving actuator 216 changes. The reciprocating me-
chanism direction control valve 212 thus changes the
flow of air. As a result, the air flows from the reciprocating
mechanism direction control valve 212 to the gripping
mechanism driving actuator 216. The air passes through
the one air passage 312 between the reciprocating me-
chanism direction control valve 212 and the gripping
mechanism driving actuator 216. The air flows from the
gripping mechanism driving actuator 216 to the recipro-
cating mechanism direction control valve 212. The air
passes through the other air passage 314 between the
reciprocating mechanism direction control valve 212 and
the gripping mechanism driving actuator 216. As a result,
the gripping mechanism driving actuator 216 presses the
reciprocating link 224.

[0081] The reciprocating link swing center pin 226
swingably fixes the reciprocating link 224. Accordingly,
the reciprocating link 224 swings by being pressed by the
gripping mechanism driving actuator 216. The recipro-
cating link 224 is connected to the chuck base 90 via the
gripping mechanism coupling pin 228. Since the recipro-
cating link 224 is connected to the chuck base 90, the
chuck base 90 is pulled by the reciprocating link 224. The
chuck base 90 pulled by the reciprocating link 224 slides
on the slide surface 72.

[0082] Fig. 22 is a sectional view of the gripping me-
chanism 22 when the band 500 is pulled. When the chuck
base 90 slides on the slide surface 72, the band 500
penetrating the chuck base 90 is pulled by the chuck base
90. As aresult, the gripping mechanism 22 pulls the band
500 with reciprocation along the slide surface 72.
[0083] Thereafter, the drive switching pin 222 attached
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to the gripping mechanism driving actuator 216 presses
the second switching lever 244 of the switching lever-
equipped direction control valve 218. When the drive
switching pin 222 presses the second switching lever
244 of the switching lever-equipped direction control
valve 218, the flow of air in the switching lever-equipped
direction control valve 218 changes. As a result, the
supply of air in the air passage 322 passing through
the activation direction control valve 220 between the
reciprocating mechanism direction control valve 212 and
the switching lever-equipped direction control valve 218
is blocked. The air from the switching lever-equipped
direction control valve 218 is supplied via the air passage
324 not passing through the activation direction control
valve 220 between the reciprocating mechanism direc-
tion control valve 212 and the switching lever-equipped
direction control valve 218. When the airis supplied in this
manner, the reciprocating mechanism direction control
valve 212 changes the flow of the air to be supplied to the
gripping mechanism driving actuator 216. As a result, the
air is discharged from the gripping mechanism driving
actuator 216 to the reciprocating mechanism direction
control valve 212. The air passes through the one air
passage 312 between the reciprocating mechanism di-
rection control valve 212 and the gripping mechanism
driving actuator 216. The air discharged to the recipro-
cating mechanism direction control valve 212 is dis-
charged to the atmosphere. On the other hand, air is
supplied from the reciprocating mechanism direction
control valve 212 to the gripping mechanism driving
actuator 216. The air passes through the other air pas-
sage 314 between the reciprocating mechanism direc-
tion control valve 212 and the gripping mechanism driv-
ing actuator 216. When the air is supplied in such a
manner, the gripping mechanism driving actuator 216
pulls the reciprocating link 224.

[0084] Asdescribed above, since the reciprocating link
224 is connected to the chuck base 90, when the gripping
mechanism driving actuator 216 pulls the reciprocating
link 224, the chuck base 90 is pressed by the reciprocat-
inglink 224. As indicated by a two-dot chainline in Fig. 22,
the pressed chuck base 90 slides on the slide surface 72
and approaches thelock base 260. The support 98 enters
the lock base 260. When the chuck base 90 approaches
the lock base 260, a tension applied to the band 500
penetrating the chuck base 90 decreases. At this time, as
indicated by a two-dot chain line in Fig. 22, the return
suppression gripper 262 of the return suppression me-
chanism 26 presses the band 500 against the inner
peripheral surface of the lock base 260. This prevents
the band 500 having once passed through the lock base
260 from returning into the lock base 260 again.

[0085] As described above, at this time, the return
suppression gripper 262 presses the band 500 against
the inner peripheral surface of the lock base 260. The
tension applied to the band 500 penetrating the entry path
122 in the chuck base 90 is small. As a result, the band
500 easily slacks near the entrance 120 of the chuck base
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90. The band 500 slacking near the entrance 120 of the
chuck base 90 is supported by the band support surface
190 of the support 98. The band 500 supported by the
band support surface 190 receives a reaction force from
the band support surface 190 and advances through the
entry path 122. The band 500 having advanced is pushed
out of the entry path 122.

[0086] Thereafter, the drive switching pin 222 attached
to the gripping mechanism driving actuator 216 presses
the first switching lever 242 of the switching lever-
equipped direction control valve 218. When the drive
switching pin 222 presses the first switching lever 242
of the switching lever-equipped direction control valve
218, the flow of air in the switching lever-equipped direc-
tion control valve 218 changes. As a result, the supply of
air in the air passage 322 passing through the activation
direction control valve 220 between the reciprocating
mechanism direction control valve 212 and the switching
lever-equipped direction control valve 218 is resumed.
The supply of air in the air passage 324 not passing
through the activation direction control valve 220 be-
tween the reciprocating mechanism direction control
valve 212 and the switching lever-equipped direction
control valve 218 is blocked. When the air is supplied
in such a manner, the reciprocating mechanism direction
control valve 212 changes the flow of the air to be
supplied to the gripping mechanism driving actuator
216. As a result, the air is discharged from the gripping
mechanism driving actuator 216 to the reciprocating
mechanism direction control valve 212. The air passes
through the other air passage 314 between the recipro-
cating mechanism direction control valve 212 and the
gripping mechanism driving actuator 216. The air dis-
charged to the reciprocating mechanism direction control
valve 212 is discharged to the atmosphere. On the other
hand, air is supplied from the reciprocating mechanism
direction control valve 212 to the gripping mechanism
driving actuator 216. The air passes through the one air
passage 312 between the reciprocating mechanism di-
rection control valve 212 and the gripping mechanism
driving actuator 216. Thus, the gripping mechanism driv-
ing actuator 216 presses the reciprocating link 224.
Thereafter, similarly, the pulling of the band 500 and
the pushing of the band 500 out of the entry path 122
are repeated. As a result, the reciprocating mechanism
24 causes the gripping mechanism 22 to reciprocate
along the slide surface 72.

[0087] Thereafter, when the band 500 is sufficiently
tightened, the gripping mechanism driving actuator 216
cannot push out the reciprocating link 224. After the
gripping mechanism driving actuator 216 cannot push
out the reciprocating link 224, air is still discharged from
the other air passage 314 between the reciprocating
mechanism direction control valve 212 and the gripping
mechanism driving actuator 216. By this discharge, air is
also discharged in the branch passage 316 and the air
passage 340 for linking the reciprocating mechanism 24
and the cutting mechanism 30.
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[0088] When the air is discharged in such a manner,
the cutting mechanism direction control valve 280
changes the flow of the air supplied to the cutting me-
chanism driving actuator 282. As a result, the air supplied
from the cutting mechanism direction control valve 280 to
the cutting mechanism driving actuator 282 passes
through the air passage 334 between the cutting me-
chanism direction control valve 280 and the vicinity of the
bottom of the cylinder of the cutting mechanism driving
actuator 282. Air is discharged from the air passage 332
between the cutting mechanism direction control valve
280 and the vicinity of the piston penetration portion of the
cylinder of the cutting mechanism driving actuator 282.
The air is discharged to atmosphere via the cutting me-
chanism direction control valve 280.

[0089] Accordingly, the cutting mechanism driving ac-
tuator 282 presses the pair of transmission links 286 and
286. The pair of transmission links 286 and 286 transmits
the power supplied by the cutting mechanism driving
actuator 282 to the swing link 290. The swing link 290
transmits the power transmitted from the pair of transmis-
sion links 286 and 286 to the cutter body 296. When
pushed up by the swing link 290 and pressed against the
band 500, the cutter body 296 cuts the band 500.
[0090] Whenthe band 500 is cut, the operator releases
a hand of the operator from the start button 250. As a
result, the supply of air in the air passage 322 passing
through the activation direction control valve 220 be-
tween the reciprocating mechanism direction control
valve 212 and the switching lever-equipped direction
control valve 218 is stopped. At this time, the gripping
mechanism driving actuator 216 is in the middle of press-
ing the reciprocating link 224. Therefore, the gripping
mechanism driving actuator 216 continues to operate.
Thereafter, when the drive switching pin 222 presses the
second switching lever 244 of the switching lever-
equipped direction control valve 218, the flow of air in
the switching lever-equipped direction control valve 218
changes. Thus, the gripping mechanism driving actuator
216 pulls the reciprocating link 224. As a result, air is
supplied to the gripping mechanism driving actuator 216
via the other air passage 314 between the reciprocating
mechanism direction control valve 212 and the gripping
mechanism driving actuator 216.

[0091] With the supply of the air, the air is also supplied
to the branch passage 316 and the air passage 340 for
linking the reciprocating mechanism 24 and the cutting
mechanism 30. When the air is supplied, the cutting
mechanism direction control valve 280 changes the flow
of air to the cutting mechanism driving actuator 282.
When the flow of air changes, the air flows from the
cutting mechanism direction control valve 280 to the
cutting mechanism driving actuator 282 in the air pas-
sage 332 between the cutting mechanism direction con-
trol valve 280 and the vicinity of the piston penetration
portion of the cylinder of the cutting mechanism driving
actuator 282. The air flows from the cutting mechanism
driving actuator 282 to the cutting mechanism direction



19 EP 4 570 677 A1 20

control valve 280 in the air passage 334 between the
cutting mechanism direction control valve 280 and the
vicinity of the cylinder bottom of the cutting mechanism
driving actuator 282. The air is discharged to atmosphere
via the cutting mechanism direction control valve 280. As
a result, the piston of the cutting mechanism driving
actuator 282 is accommodated in the cylinder.

[0092] Thereafter, the drive switching pin 222 presses
the first switching lever 242 of the switching lever-
equipped direction control valve 218. As a result, the
supply of air in the air passage 324 not passing through
the activation direction control valve 220 between the
reciprocating mechanism direction control valve 212 and
the switching lever-equipped direction control valve 218
is blocked. At that time, the activation direction control
valve 220 is closed. Therefore, the supply of air in the air
passage 322 passing through the activation direction
control valve 220 between the reciprocating mechanism
direction control valve 212 and the switching lever-
equipped direction control valve 218 remains stopped.
As a result, it becomes possible to tighten another new
band 500 .

[Effects of band tightening device according to embodi-
ment]

[0093] The band tightening device 10 according to the
embodiment pulls the band 500 in contact with the in-
clined opposing surface 170. For example, unlike a case
where the band support portion 112 is provided with a slot
in which the band 500 is fitted, and the band 500 is pulled,
the embodiment reduces a restriction that only the band
500 fitted in the slot can be pulled. Since the restriction is
reduced, a range of the band 500 to be tightened can be
expanded.

[0094] The band tightening device 10 according to the
embodiment can prevent bending of the band 500 inside
the entry path 122.

[0095] In addition, the band tightening device 10 ac-
cording to the embodiment can improve a force of pulling
the band 500.

[Description of modification]

[0096] The embodiments disclosed herein are merely
examples in all respects. The scope of the present in-
vention is not limited on the basis of the embodiment
described above. Of course, various design changes
may be made without departing from the gist of the
present invention.

[0097] For example, the form of the support 98 is not
limited. Therefore, a portion of the support 98 that directly
contacts and supports the band 500 is notrequiredtobe a
flat surface. In a case where the support 98 has the band
support surface 190, the direction in which the band
support surface 190 extends is not limited.

[0098] The holding arm 32 may be fixed to the first
housing cover 52 instead of the second housing cover 54.
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DESCRIPTION OF REFERENCE NUMBERS

[0099] 10: Band tightening device; 20: Housing; 22:
Gripping mechanism; 24: Reciprocating mechanism; 26:
Return suppression mechanism; 28: Regulator; 30: Cut-
ting mechanism; 32: Holding arm; 50: Housing body; 52:
First housing cover; 54: Second housing cover; 56:
Chuck cover; 70: Accommodation portion; 72: Slide sur-
face; 74: Return suppression mechanism fixing portion;
76: Spring support plate; 90: Chuck Base; 92: Pressing
gripper; 94: Holding elastic body; 96: Elastic body guide;
98: Support; 100: Support fixing pin; 110: Formation wall;
112: Band support portion; 114: Band entry prevention
unit; 120: Entrance; 122: Entry path; 130: Contact sur-
face; 132: Long hole formation portion; 134: Coupling pin
through hole formation portion; 136: Support fixing pin
through hole formation portion; 150: Long hole; 152:
Guide through hole; 154: Coupling pin through hole;
156: Support fixing pin through hole; 170: Inclined oppos-
ing surface; 172: Band ramp; 190: Band support surface;
192: Support surface fixing portion; 210: Manifold; 212:
Reciprocating mechanism direction control valve; 214:
Speed controller; 216: Gripping mechanism driving ac-
tuator; 218: Switching lever-equipped direction control
valve; 220: Activation direction control valve; 222: Drive
switching pin; 224: Reciprocating link; 226: Reciprocat-
ing link swing center pin; 228: Gripping mechanism cou-
pling pin; 240: Switching valve body; 242: First switching
lever; 244: Second switching lever; 250: Start button;
252: Activation valve body; 260: Lock base; 262: Return
suppression gripper; 264: Gripper pressing lever; 266:
Pressing coil spring; 268: Lever swing center pin; 270:
Return suppression gripper fitting long hole; 280: Cutting
mechanism direction control valve; 282: Cutting mechan-
ism driving actuator; 284: Actuator coupling pin; 286:
Transmission link; 288 Link coupling pin; 290: Swing link;
292: Swing center pin; 294: Cutter body coupling pin;
296: Cutter body; 298: Cutter guide; 500: Band.

Claims
1. A band tightening device (10) comprising:

a housing (20) having a slide surface (72);

a gripping mechanism (22) that pulls a band
(500) with reciprocation along the slide surface
(72); and

a reciprocating mechanism (24) that causes the
gripping mechanism (22) to reciprocate along
the slide surface (72), wherein

the gripping mechanism (22) includes

a chuck base (90) slidably in contact with the
slide surface (72), and

a pressing gripper (92) that presses the band
(500) against the chuck base (90),

the chuck base (90) includes

a pair of formation walls (110) each having a
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contact surface (130) in contact with the slide
surface (72) and constituting an entry path (122)
of the band (500), and

aband support portion (112) continuous with the
pair of formation walls (110) so as to span the
pair of formation walls (110),

the band support portion (112) includes an in-
clined opposing surface (170) facing the entry
path (122) and inclined with respect to the con-
tact surface (130) so as to approach the contact
surface (130) as approaching an entrance of the
band (500), and

the pressing gripper (92) slidably presses the
band (500) against the inclined opposing sur-
face (170) of the chuck base (90).

The band tightening device (10) accordingtoclaim 1,
wherein the gripping mechanism (22) further in-
cludes a support (98) that supports the band (500)
at the entrance of the band (500).

The band tightening device (10) according to claim 2,
wherein the support (98) includes a band support
surface (190) facing the entrance of the band (500).

The band tightening device (10) according to claim 3,
wherein the band support surface (190) and the
inclined opposing surface (170) extend in directions
intersecting each other.

The band tightening device (10) according to claim 1,
wherein

the band support portion (112) includes, in addi-
tion to the inclined opposing surface (170), a
band ramp (172) inclined with respect to the
contact surface (130) so as to be away from
the contact surface (130) as approaching the
entrance of the band (500), and

the band ramp (172) connects the entrance of
the band (500) and the inclined opposing sur-
face (170).
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