10

15

20

25

[DESCRIPTION]

[TITLE OF INVENTION]
FALL PREVENTION TOOL
[Technical Field]

[0001]

The present invention relates to a fall prevention tool.

Priority is claimed on Japanese Patent Application No. 2019-020673, filed on
February 7, 2019, the content of which is incorporated herein by reference.

[Background Art]
[0002]

In order to prevent a nut attached to a bolt from falling off, a fall prevention tool
may be attached to the bolt. For example, Patent Document 1 discloses a fall prevention
tool including an annular-shaped first coil spring part, a second coil spring part disposed
on the first coil spring part and wound around a bolt, and a connection part that connects
the first coil spring part and the second coil spring part to each other. The fall prevention
tool can be attached to the bolt in the same manner as the nut. As a result, the fall
prevention tool is wound around the bolt to prevent the movement of the nut in a bolt axis
direction.

[Citation List]
[Patent Document]
[0003]

[Patent Document 1]

Japanese Patent No. 5200190
[Summary of Invention]

[Technical Problem]
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[0004]

In the fall prevention tool described above, since loosening of the nut is prevented
by winding the fall prevention tool around the bolt, it is necessary to fix the fall prevention
tool to the bolt with strong force. Therefore, for example, in a case in which the nut is
detached from the bolt during maintenance or dismantling, the fall prevention tool bites
into the nut, and thus it is difficult to detach the fall prevention tool from the bolt.
Therefore, in a case of detaching the fall prevention tool in the related art, the fall
prevention tool is detached by being destroyed with a tool or the like.

[0005]

The present invention has been made in view of the above circumstances, and an
object of the present invention is to facilitate the detachment of the fall prevention tool.
[Solution to Problem]

[0006]

A first aspect of the present invention relates to a fall prevention tool for a nut,
which is installed in a bolt to which the nut is attached, the tool including a bolt holding
part into which the bolt is inserted, and a nut holding part that is provided integrally with
the bolt holding part, is provided on an outer periphery of the nut, and is configured to
prevent rotation of the nut by restoring force.

[0007]

A second aspect of the present invention relates to the fall prevention tool
according to the first aspect further including a handle part that is connected to the bolt
holding part and is configured to change a diameter of the bolt holding part.

[0008]
A third aspect of the present invention relates to the fall prevention tool according

to the second aspect, in which the handle part protrudes outward with respect to the nut
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holding part in a radial direction of the bolt.
[0009]

A fourth aspect of the present invention relates to the fall prevention tool
according to any one of the first to third aspects, in which the bolt holding part and the nut
holding part are formed by a single metal wire.

[0010]

A fifth aspect of the present invention relates to the fall prevention tool according
to any one of the first to fourth aspects, in which the nut holding part comes into contact
with an outer peripheral surface of the nut and has a polygonal shape.

[Advantageous Effects of Invention]
[0011]

According to the fall prevention tool according to the above aspects of the present
invention, the nut holding part holds the nut to prevent the rotation of the nut by the
restoring force. As a result, the nut can be prevented from falling off without applying
large force to the bolt. Therefore, the fall prevention tool according to the above aspects
of the present invention can be detached from the bolt without being destroyed and can be
easily detached from the bolt.

[Brief Description of Drawings]
[0012]

Fig. 1 is a front view of a fall prevention tool according to an embodiment of the
present invention when being not attached to a bolt.

Fig. 2 is a front view of the fall prevention tool according to the embodiment of
the present invention when being attached to the bolt.

Fig. 3 is a perspective view of the fall prevention tool according to the

embodiment of the present invention.
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Fig. 4 is a side view of the fall prevention tool according to the embodiment of
the present invention when being attached to the bolt.
[Description of Embodiments]

[0013]

Hereinafter, an embodiment of a fall prevention tool according to the present
invention will be described with reference to the drawings.
[0014]

A fall prevention tool 1 according to the present embodiment is formed by bending
a single metal wire 6 and has a movable part 2 and a nut holding part 3 as shown in Figs.
1to 3.

[0015]

The movable part 2 includes a handle part 2a, a bolt holding part 2b, and a winding
part 2c. The handle part 2a is comprised of two convex parts 4 bent in a V shape which
are disposed so as to intersect each other.  In addition, the two convex parts 4 of the handle
part 2a are continuous via the bolt holding part 2b and the winding part 2c.  As a result,
the handle part 2a can change a width (distance in a direction perpendicular to a bolt axis
direction) between curved parts 5 described below in the bolt holding part 2b provided
continuously to change an inner diameter of the bolt holding part 2b. The handle part 2a
protrudes outward with respect to the nut holding part 3 in a radial direction as viewed
from the bolt axis direction. Here, the bolt axis direction refers to an extending direction
of a bolt B shown in Fig. 4.

[0016]

The bolt holding part 2b is formed continuously with an end part of the handle

part 2a and has the two curved parts 5 curved in semicircular shapes. The two curved

parts 5 are formed continuously with the two convex parts 4 respectively, and are
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overlapped with each other in the bolt axis direction by changing an intersection angle of
the convex parts 4, such that the two curved parts 5 form an annular shape as viewed from
the bolt axis direction. Then, the bolt B is inserted into a cavity in the center of the bolt
holding part 2b, and the bolt B is held in a state of being meshed with a thread groove G.
That is, the bolt holding part 2b interposes the bolt B between the two curved parts 5 to
hold the bolt B.

[0017]

The winding part 2c is a coil spring-shaped part formed by winding the metal wire
6 coaxially a plurality of times. Such a winding part 2¢ is formed adjacent (continuously)
to the bolt holding part 2b on a side opposite to the handle part 2a, and both ends of the
winding part 2c¢ are continuous with the two curved parts 5.  Then, in a case in which the
force is applied to end parts of the handle part 2a, the winding part 2c is elastically
deformed in a diameter-reducing direction, such that a position of the handle part 2a can
be changed.

[0018]

The nut holding part 3 is continuously formed with one end of the handle part 2a,
is bent in a hexagonal shape (polygonal shape), and is wound a plurality of times as shown
in Fig. 3. Such a nut holding part 3 is disposed coaxially with the bolt holding part 2b
(curved part 5) which has the annular shape as viewed from the bolt axis direction by
applying the force to the handle part 2a. As shown in Fig. 2, the nut holding part 3 is
disposed on an outer periphery of a nut N in a case in which the fall prevention tool 1 is
attached to the bolt B. In this case, an inside of the nut holding part 3 is fixed in a state
of coming into contact with each surface of the outer periphery of the hexagonal-shaped
nut N. That is, the nut holding part 3 1s fixed in a state of coming into contact with an

outer peripheral surface of the nut N.
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[0019]

In a state of Fig. 1, in the bolt holding part 2b of the fall prevention tool 1, an
operator applies the force to the handle part 2a from both sides thereof in a direction of
reducing the intersection angle of the convex parts 4, and the curved parts 5 of the bolt
holding part 2b are overlapped with each other in the bolt axis direction. Therefore, the
curved parts 5 of the bolt holding part 2b form the annular shape as viewed from the bolt
axis direction. In this state, as shown in Figs. 1 and 4, the operator inserts the fall
prevention tool 1 into the bolt B from a side in which the nut holding part 3 of the fall
prevention tool 1 is formed. Further, the operator releases the handle part 2a, such that
the force (restoring force) is generated in the handle part 2a in a direction of returning to
the original. Therefore, the bolt B is in a state in which the force 1s applied in a direction
in which the curved parts 5 of the bolt holding part 2b interpose the bolt B from both sides
thereof. Here, in a case in which the operator applies the force to the handle part 2a from
both sides of the handle part 2a in the direction of reducing the intersection angle of the
convex parts 4 of the fall prevention tool 1 shown in Fig. 1, the intersection angle of the
convex parts 4 is reduced, and the fall prevention tool 1 is in a state shown in Fig. 2.
[0020]

In a case in which such a fall prevention tool 1 is attached to the bolt B, as shown
in Fig. 2, the bolt holding part 2b and the nut holding part 3 are coaxially disposed as
viewed from the bolt axis direction. In this case, the nut holding part 3 is fixed in a state
in which the nut N is urged in a direction in which the nut N is tightened (rotation direction).
[0021]

In this state, in a case in which a load is applied to the nut holding part 3 in a
direction in which the nut N is loosened (rotation direction opposite to the tightening

direction) due to vibration or the like, the nut holding part 3 bends in a diameter-expanding
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direction (loosening direction). In this case, bending restoring force is generated in the
nut holding part 3, and the nut holding part 3 returns to an original position, that is, a
position in a case in which the fall prevention tool 1 is attached to the nut N.  As a result,
the nut N is in a state in which the rotation is prevented by the nut holding part 3.
Therefore, in the fall prevention tool 1 according to the present embodiment, the nut
holding part 3 can prevent the rotation of the nut N to prevent the nut N from falling off.
[0022]

With the fall prevention tool 1 according to the present embodiment, by
preventing the rotation of the nut N by urging force (bending restoring force of the nut
holding part 3), it is not necessary to firmly attach the fall prevention tool 1 to the bolt B,
and the large force is not further applied to the bolt B.  Therefore, for example, even in a
case in which the nut N is detached from the bolt B during maintenance or dismantling,
the fall prevention tool 1 can be easily detached. The fall prevention tool 1 is not
destroyed in a case of detachment, and thus the fall prevention tool 1 can be reused.
[0023]

Further, with the fall prevention tool 1 according to the present embodiment, a
size of the inner diameter of the bolt holding part 2b can be changed by using the handle
part 2a. As aresult, in a case in which the fall prevention tool 1 is attached to the bolt B,
for example, it is not necessary to move the fall prevention tool 1 to a position in which
the nut N is provided by rotating the fall prevention tool 1 along the thread groove G from
the bolt axis direction. That is, by bending the inner diameter of the bolt holding part 2b
to be larger than an outer diameter of the bolt, the fall prevention tool 1 can be directly
attached to the position in which the nut N is provided. Therefore, the fall prevention
tool 1 can be easily attached.

[0024]
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Further, with the fall prevention tool 1 according to the present embodiment, the
nut holding part 3 has the hexagonal shape that is the same as an outer shape of the nut N.
As aresult, in a case in which the nut holding part 3 is attached to the nut N, the nut holding
part 3 does not come off from the nut N and can reliably hold the nut N.  Therefore, the
fall prevention tool 1 can reliably prevent the nut N from falling off.

[0025]

Further, with the fall prevention tool 1 according to the present embodiment, the
movable part 2 and the nut holding part 3 are formed by processing a single metal wire 6.
Therefore, the formation is easy and the force is easily transmitted to each part.

[0026]

Further, according to the present embodiment, the handle part 2a protrudes
outward with respect to the nut holding part 3 in the radial direction. As a result, the
operator can easily grip the handle part 2a, and the fall prevention tool 1 can be easily
attached.

[0027]

Although the preferred embodiment of the present invention has been described
so far with reference to the drawings, the present invention is not limited to the embodiment
described above. The shapes, combinations, or the like of the constituent members
shown in the embodiment described above are merely examples, and various modifications
can be made based on design requirements and the like without departing from the scope
of the present invention as defined in the claims.

[0028]

In the embodiment described above, the shape of the nut holding part 3 is the

hexagonal shape, but the present invention is not limited to this. The nut holding part 3

can have various shapes (polygonal shape) in accordance with the outer shape of the nut
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N. Further, for example, in a case in which the nut holding part 3 has a quadrangular
shape, even in the case in which the nut N has the hexagonal shape, the nut N can be held
in the same manner as in the case in which the nut holding part 3 has the hexagonal shape.
[0029]

Further, in the embodiment described above, in the fall prevention tool 1, the
handle part 2a is formed, but the present invention is not limited to this. For example, in
a case in which the handle part 2a is not provided and the size of the inner diameter of the
bolt holding part 2b cannot be changed, the fall prevention tool 1 may be attached to the
nut N by moving the fall prevention tool 1 to the position in which the nut N is provided
by rotating the fall prevention tool 1 along the thread groove G of the bolt B.

[0030]

Further, in the embodiment described above, in the fall prevention tool 1, the
handle part 2a protrudes outward with respect to the nut holding part 3 in the radial
direction, but the present invention is not limited to this. The handle part 2a may be
formed inside the nut holding part 3 in the radial direction. In this case, the fall prevention
tool 1 does not greatly protrude outward with respect to the nut N in the radial direction,
and does not hinder the surrounding structures of the nut N and the bolt B.

[Industrial Applicability]
[0031]

With the fall prevention tool according to the embodiment of the present invention,
the fall prevention tool can be detached from the bolt without being destroyed, and the fall
prevention tool can be easily detached from the bolt.

[Reference Signs List]
[0032]

1: Fall prevention tool
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2: Movable part

2a: Handle part

2b: Bolt holding part
2c¢: Winding part

3: Nut holding part

10
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[CLAIMS]

[Claim 1]

A fall prevention tool for a nut, which is installed in a bolt to which the nut is
attached, the tool comprising:

a bolt holding part into which the bolt is inserted; and

a nut holding part that is provided integrally with the bolt holding part, is
provided on an outer periphery of the nut, and is configured to prevent rotation of the
nut by restoring force by a winding part,

wherein the winding part is a coil spring-shaped part, and

wherein the winding part generates force in a direction in which the bolt is
interposed by the bolt holding part, and also generates force urging the nut in a direction

in which the nut is tightened by the nut holding part.

[Claim 2]

The fall prevention tool according to Claim 1, further comprising:

a handle part that is connected to the bolt holding part and is configured to
change a diameter of the bolt holding part, wherein

the nut holding part is continuously formed with one end of the handle part.

[Claim 3]
The fall prevention tool according to Claim 2,
wherein the handle part protrudes outward with respect to the nut holding part

in a radial direction of the bolt.
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[Claim 4]
The fall prevention tool according to any one of Claims 1 to 3,
wherein the bolt holding part, the winding part and the nut holding part are

formed by a single metal wire.

[Claim 5]
The fall prevention tool according to any one of Claims 1 to 3,
wherein the nut holding part comes into contact with an outer peripheral

surface of the nut and has a polygonal shape.

[Claim 6]
The fall prevention tool according to Claim 4,
wherein the nut holding part comes into contact with an outer peripheral

surface of the nut and has a polygonal shape.





