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DESCRIPTION

Protective Cap for Prevention of Oblique Tightening

of Fusible Link Directly Mounted on Battery

Technical Field

The present invention relates to prevention of oblique tightening of a
fusible link directly mounted on a battery, and particularly to a protective cap
for prevention of oblique tightening constructed so that a nut can be prevented

from being obliquely tightened.

Background Art

A vehicle of an aljtomob'ile is equipped with a battery as a power
supply source, and a fusible link with a built-in fuse is electrically connected to
a battery post of the battery via a battery terminal. As the fusible link directly
mounted on the battery, for example, a fusible link described in PTL 1 as
shown in Fig. 18 is used conventionally.

Fig. 18 is an exploded perspective view of a fusible link directly
mounted on a battery described in PTL 1. In Fig. 18, a fusible link 30 directly
mounted on a battery is electrically connected to a battery post 10P of the
battery 10 via a battery terminal 20.

The battery 10 has a rectangular parallelepiped and the battery post
10P is erected in the vicinity of the upper end. The battery terminal 20 is
crimped onto this battery post 10P.

The battery terminal 20 includes a crimp hole 20H for inserting the
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battery post 10P of the battery 10 in the center, an adjusting screw 20N for
adjusting a diameter of the‘ crimp hole 20H small and large, and a power
source side stud bolt 20S inserted into a connection hole 32Ah of a power
source side terminal block 32A of the fusible link 30.

The fusible link 30 is constructed of a fuse body 32 and a resin case
34 with which this fuse body 32 is partially covered by resin molding, and the
apex of the fusible link 30 is covered with a protective cap 50. The fuse body
32 is made by punching one conductive plate. The fuse body 32 includes the
power source side terminal block 32A having a rectangular shape, a narrow
fusible body 32F joined to the power source side terminal block 32A, and a
wire harness side terminal block 32B joined to the fusible body 32F. The wire
harness side terminal block 32B has a substantially rectangular shape. The
power source side terminal block 32A, the fusible body 32F and the wire
harness side terminal block 32B are arranged on substantially the same plane.
The fusible body 32F is not shown, but is presence inside a transparent cover
30F.

The connection hole 32Ah is formed in the power source éide terminal
block 32A and also, both of the front and back portions are excluded from the
resin case 34 to a range corresponding to space into which a tool (an impact
wrench) is inserted around the connection hole 32Ah.

The wire harness side terminal block 32B has a bolt hole 32Bh, and a
stud bolt 32S protrudes upward (the side opposite to the battery) in this bolt
hole 32Bh.

The resin case 34 exposes the front and back sides of the power

source side terminal block 32A and the front side of the wire harness side
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terminal block 32B in the fuse body 32 from the resin case 34 and thereby, the
exposed portion is formed as an electrical connection. Also, the front and
back sides of the fusible body 32F are exposed from the resin case 34, and the
transparent covers 30F are respectively disposed over the front side of the
fuse body 32 and under the back side of the fuse body 32, and appearance of
a fusing portion of the fusible body of the inside can be visually checked
through the transparent covers 30F. A heat-radiating fin is formed on a
surface of the resin case 34. The resin molding is performed after the stud
bolt 32S is attached to the bolt hole 32Bh of the wire harness side terminal
block 32B.

A wire harness side terminal 40 is fitted into the stud bolt 32S and a
nut is screwed to the stud bolt .328 and thereby, the wire harness side terminal
40 is electrically connected to the stud bolt 32S.

The protective cap 50 is means for covering the fusible link 30, and is
molded by resin. This protective cap prevents atmospheric dust etc. from
entering and also prevents the human body from making contact to get an
electric shock or cause an electric leak.

A conventional procedure of assembly in a vehicle is performed as
described below.

First, the battery terminal 20 is fixed to the battery post 10P.

Next, the power source side stud bolt 20S of the battery terminal 20 is
inserted into the connection hole 32Ah of the power source side terminal block
32A of the fusible link 30, and the nut N is screwed and tightened to the power
source side stud bolt 20S, and the power source side terminal block 32A is

electrically connected to the power source side stud bolt 20S.
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Finally, the protective cap 50 is fitted into the fusible link 30 from the
upper portion of the fusible link 30.

Thereafter, at the time of use, the wire harness side terminal 40 is
fitted into the stud bolt 32S of the fusible link 30 and the nut is screwed to the
stud bolt 32S and thereby, the wire harness side terminal 40 is electrically
connected to the battery 10. In that case, the protective cap 50 may be
detached temporarily, but it is desirable to be constructed so that a hinge is
previously formed in a region of the protective cap 50 corresponding to the
stud bolt 32S of the fusible link 30 and only the portion is turned around the
hinge at the time of connection and only the region of the stud bolt 32S can be
exposed.

In the case of fixing the battery terminal 20 to the battery post 10P,
the battery post 10P is inserted into the crimp hole 20H of the center of the
battery terminal 20 and the adjusting screw (nut) 20N is tightened from the side
of a horizontal bolt, so that there is a low possibility that gravity acts on the nut
and oblique insertion is performed and also, even if oblique tightening of the
bolt and the nut occurs and the oblique tightening is noticed, a tightening
method for decreasing a diameter of the crimp hole 20H is adopted, so that a
tightening force is still small and the nut is returned and the tightening can be
retried. |

Also, since the wire harness side terminal 40 is fixed to the stud bolt
32S of the fusible link 30 in a place overhanging from the end of the battery 10,
a sufficient visual check can be made, so that there is a low possibility that
oblique tightening of the bolt and the nut at the time of tightening occurs and

also, even if oblique tightening of the bolt and the nut occurs and the oblique
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tightening is noticed, a tightening force is small, so that the tightening can be
retried.

On the other hand, in the case of fixing the nut N to the power source
side stud bolt 20S of the battery terminal 20 through the connection hole 32Ah
of the power source side terminal block 32A of the fusible link 30, the bulk of
the resin case 34 becomes an obstacle and it is less visible and also, the nut N
is inserted into the power source side stud bolt 20S in a perpendicular direction,
so that it is difficult to notice oblique insertion and also tightening is performed
by a large pressing force, so that when oblique tightening of the bolt and the
nut occurs and the oblique tightening is noticed, an abnormal groove is formed
in the bolt or the nut and it is difficult to retry the tightening.

Also, inventions for preventing an increase in resistance by oblique
tightening of a bolt and a nut at the time of tightening have been proposed
before now. |

The first invention is that a peripheral wall is formed in the periphery
of an erected bolt and when work is done with a torque wrench, the peripheral
wall regulates oblique travel of the torque wrench so that the torque wrench
does not become oblique.

The second invention is that the top of a bolt of a tightening part is
changed into a long dog point shape and a nut is temporarily set at this top
(see PTL 2). '

However, these inventigns for preventing the oblique tightening have
poor workability and also, still have a possibility that the oblique tightening
occurs due to deviation of a tool angle in the case of tightening the bolt and the

nut.



10

15

20

25

WO 2011/099652 PCT/JP2011/053605

Citation List
Patent Literature
[PTL 1] JP-A-2000-331591
[PTL 2] JP-A-10-92484

Summary of Invention
Technical Problem

It is therefore one advantageous aspect of the present invention to
provide a protective cap in which workability is good and oblique tightening of a
fusible link without occurrence of the oblique tightening can be prevented in the

case of tightening a bolt and a nut.

Solution to Problem

According to one aspect of the invention, there is provided a
protective cap for protecting a fusible link forméd with a connection hole,
comprising:

a protective cap part, disposed on an extension of an axis of a stud
bolt of a power source, and formed with a tool insertion hole into which a tool
used for fitting a nut with the stud bolt is inserted, the stud bolt being inserted
through the connection hole; and

a nut holder, provided inside the protective cap part, and configured
to hold the nut in a state where an axis of the nut is parallel to the axis of the
stud bolt.

An inner diameter of the tool insertion hole may be equal to an outer

diameter of the tool.
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The nut holder may include a plurality of lances which are erected
inside the protective cap from a periphery of the tool insertion hole.

The protective cap may be configured such that: the lances include
first lances and second lances which are shorter than the first lances, the first
lances are configured to hold a first face of the nut at a side of the fusible link,
and the second lances are configured to hold a second face of the nut
opposite to the first face.

The protective cap may be configured such that: the lances further
include third lances, and the third lances are configured to come in contact with
the fusible link and to have an elastic force in a direction separating the
protective cap from the fusible link in a state where the protective cap is
attached to the fusible link.

The protective may further comprise a lid, configured to close the tool

insertion hole; and a coupling band coupling the lid to the protective cap part.

Advantageous Effects of Invention

According to the present invention, the fusible link includes the tool
insertion hole into which the tool for tightening the nut is inserted and the nut
holder for horizontally holding the nut on a top of the power source side stud
bolt is formed. Therefore, by only inserting the tool into the tool insertion hole
and rotating the tool, the nut is fitted into the stud bolt from the top of the stud
bolt and moves and the nut can be tightened to the stud bolt easily without
oblique travel.

Also, }according to the present invention, the nut holder is formed of
the lances erected inside the protective cap from the periphery of the

connection hole, so that the nut holder can be manufactured integrally to the
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protective cap using the same resin material as that of the protective cap.

Also, according to the present invention, the first lance holds the
surface of the side of the fusible link in the nut and the second lance holds the
surface of the side of the protective cap in the nut, so that the nut can be fixed
simply, stably and horizontally.

“Also, according to the present invention, the lid for closing the tool
insertion hole and the coupling band for coupling this lid to the protective cap
are included, so that possibility of losing the lid for closing the tool insertion
hole is eliminated.

Also, according to the present invention, the anti-backlash lance lifts
the protective cap in the direction of lifting the protective cap from the fusible |
link in the use state of the protective cap, so that backlash can be prevented

even when there is clearance in the protective cap.

Brief Description of Drawings

Fig. 1 is an exploded perspective view of a battery-direct-mounted
fusible link and a protective cap according to the invention.

Figs. 2A and 2B are diagrams describing the protective cap according
to the invention. Fig. 2A is a perspective view, and Fig. 2B is a sectional view
taken on line A-A of Fig. 2A.

Fig. 3 is a longitudinal sectional view showing a state of attaching a
nut to the protective cap according to the invention.

Fig. 4 is a longitudinal sectional view showing a state of fitting the
protective cap according to the invention into the fusible link.

Fig. 5 is a longitudinal sectional view showing a state in which a
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wrench approaches an upper portion of the protective cap of Fig. 4.

Fig. 6 is a longitudinal sectional view showing a state in which the
wrench of Fig. 5 descends and enters the protective cap from a tool insertion
hole of the protective cap and starts to tighten the nut.

Fig. 7 is a longitudinal sectional view showing a state in which the
wrench is tightening the nth.

Fig. 8 is a longitudinal sectional view showing a state in which the
wrench completes tightening the nut.

Fig. 9 is a longitudinal sectional view showing a state in which the
wrench retracts from the protective cap from the state of Fig. 8.

Fig. 10 is a longitudinal sectional view showing a state of attaching a
lid to the tool insertion hole.

| Figs. 11A to 11F are conceptual diagrams describing a cause of
occurrence of backlash.

Fig. 12 is a longitudinal sectional view of a protective cap according to
a second embodiment.

Fig. 13 shows a state of horizontally holding a nut on the protective
cap of the second embodiment.

Fig. 14 is a diagram describing an operation of the protective cap of
the second embodiment, and is the diagram showing a state of setting a long
dog point of a stud bolt inside the nut of the state of Fig. 13. |

Fig. 15 is a diagram describing an operation of the protective cap of
the second embodiment, and is the diagram showing a state of descending an
impact wrench.

Fig. 16 is a diagram describing an operation of the protective cap of
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the second embodiment, and is the diagram showingl a state in which
anti-backlash lances are pushed by the impact wrench and retract in a
perpendicular direction.

Fig. 17 is a diagram describing an operation of the protective cap of
the second embodiment, and is the diagram showing a state of detaching the
impact wrench.

Fig. 18 is an exploded perspective view of a fusible link directly

mounted on a battery described in PTL 1.

Description of Embodiments

A protective cap according to the invention in which workability is
good and oblique tightening of a fusible link without occurrence of the oblique
tightening can be prevented in the case of tightening a bolt and a nut will
hereinafter be described with reference to the drawings.

Fig. 1 is an exploded perspective view of a battery-direct-mounted
fusible link including a protective cap according to the invention. Since a
battery 10, a battery terminal 20, a battery-direct-mounted fusible link 30 and a
wire harness side terminal 40 in Fig. 1 are the same as the conventional ones
described in Fig. 18, overlap description is omitted.

Then, a component of Fig. 1 differs from a component of Fig. 18 in a
protective cap 500 (the protective cap 50 in Fig. 18). Therefore, the protective
cap 500 will hereinafter be described. |

The protective cap 500 is means for covering the fusible link 30 and is
molded by resin and thereby prevents atmospheric dust etc. from entering and

also prevents the human body from making contact to get an electric shock or

10
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cause an electric leak. In the invention, a protective cap region as an
extension of a power source side stud bolt of the protective cap 500 is
provided with a tool insertion hole 500A as described in Figs. 2A and 2B.

In Fig. 2A, the tool insertion hole 500A is bored in the protective cap
500, and at the time of tightening a nut, a tool is inserted into this tool insertion
hole 500A and the nut is tightened and at the time of normal use, the tool
insertion hole 500A is closed with a lid 510. The lid 510 is constructed so as
not to be lost by coupling the lid 510 to the protective cap 500 using a coupling
band 520. The tool is an impact wrench for exarﬁple.

As shown in a longitudinal sectional view of the protective cap 500 of
Fig. 2B, the tool insertion hole 500A is formed at a protective cap part in the
vicinity of the upper center of a protective cap housing 500H and an inside
diameter of the tool insertion hole 500A is substantially equal to an outside
diameter of the impact wrench.

A nut holder is provided inside the protective cap 500. As a nut
holder, two kinds of lances 500L, 500S are respectively extended from the
circumferential lower portion toward the inner center of the tool insertion hole
500A. The lances 500L are formed long and the lances 500S are formed
short. In other words, the Ianées 500S are shorter than the lances 500L. In
addition, the lances may lengthy supports.

In Fig. 3, the long lances 500L support the lower end side of a nut N
and the short lances 500S press the upper end side of the nut N and thereby,
the nut N is held horizontally so as not to come off. The long lances 500L
hold a first face of the nut N at a side of the fusible link 30. The short lances
500S hold a second face of the nut N opposite to the first face. A power

sourcé side stud bolt 20S of the battery terminal 20 in a state of inserting the

11
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power source side stud bolt 20S into a connection hole of a power source side
terminal block 32A is positioned just under the nut N.

The protective cap part is disposed on an extension of an axis of a
stud bolt 20S. The nut holder holds the nut N in a state where an axis of the
nut N is parallel to the axis of the stud bolt 20S.

In Fig. 4, when the protective cap 500 is descended and is fitted into
the fusible link 30, the nut N horizontally held by the long lances 500L and the
short lances 5008 is positioned just over the power source side stud bolt 20S.
Longitudinal dimensions of the long lances 500L and the short lances 500S
are determined so as to achieve such positioning.

As shown in Fig. 5, an impact wrench IL is brought just over the tool
insertion hole 500A of the protective cap 500 of Fig. 4 and is descended.
Since a size of a diameter of the tool insertion hole 500A is formed in a size in
which the impact wrench IL can just pass through the tool insertion hole, when
the impact wrench IL is inserted into the tool insertion hole 500A with the same
diameter, the impact wrench IL enters perpendicularly to the tool insertion hole
500A as shown in Fig. 6 and oblique travel could never occur.

Further, the nut N is horizontally held by the long lances 500L and the
short lances 5008, so that the impact wrench IL moves perpendicularly to the
nut N. ‘

Fig. 7 shows a state in which the impact wrench IL houses the nut N
in its own internal space. In a stage in which the impact wrench IL houses the
nut N, the long lances 500L and the short lances 5008 for horizontally holding
the nut N complete a role of the horizontal holding, and retract from a path of

the impact wrench IL by a descent of the impact wrench IL, and do not

12
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interfere with passage of the impact wrench IL.
Then, when the impact wrench IL is rotated, the nut N descends while
rotating a surface of the power source side stud bolt 20S and finally as shown

in Fig. 8, the nut N reaches the power source side terminal block 32A, and the

~ fusible link 30 is horizontally tightened to the battery terminal 20 without

obliquely tightening the fusible link 30.

Thereafter, when the impact wrench IL is detached from the
protective cap 500 as shown in Fig. 9 and the lid 510 is fitted into the tool
insertion hole 500A as shown in Fig. 1, attachment of the fusible link 30 to the
battery terminal 20 and fitting of the protective cap 500 into the fusible link 30
are completed.

As described above, use of the protective cap according to the
invention enables good workability and can prevent oblique tightening of the
fusible link without odcurrence of the oblique tightening in the case of
tightening the bolt and the nut.

A second embodiment is the invention constructed so that backlash of
a protective cap can be prevented in the protective cap of the first
embodiment.

In the first embodiment, it is necessary to create clearance between
the protective cap 500 and the fusible link 30 in consideration of a locus of a
lock part at the time of fitting in order to fit the protective cap 500 into the
fusible link 30. Because of that, the protective cap 500 has backlash with
respect to the fusible link 30 in a state of fitting.

Figs. 11A to 11F are conceptual diagrams describing a reason of

occurrence of backlash. Fig. 11F is a side diagram of a state of fitting the

13
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protective cap 500 into the fusible link 30. Fig. 11D is a sectional diagram
taken on line B-B of Fig. 11F. Figs. 11A to 11D are diagrams showing a fitting
procedure for fitting the protective cap 500 into the fusible link 30. Fig. 11Ais
the diagram before fitting. Fig. 11B is the diagram just before fitting. Fig.
11C is the diagram during fitting. Fig. 11D is the diagram of the completion of
fitting. Fig. 11E is an enlarged diagram of a portion E of Fig. 11D.

When the protective cap 500 is descended from an upper portion of
the fusible link 30 (Fig. 11A), engaging protrusions 500K of the protective cap
500 make contact with a side surface of the fusible link 30 (Fig. 11B). When
the engagihg protrusions 500K make contact with the side surface of the
fusible link 30, the protective cap 500 descends with the protective cap 500
expanded (Fig. 11C). Then, when the engaging protrusions 500K of the
protective cap 500 get over the side surface of the fusible link 30 and reach the
lower end, the protective cap 500 returns from the expanded state to the
original shape by elasticity of the material itself of the protective cap 500 (Fig.
11D).

In this case, as shown in Fig. 11E, when a length 500t from the roof
inside of the protective cap 500 to the engaging protrusions 500K is exactly
equal to a thickness 30t of the fusible link 30, the engaging protrusions 500K
make frictional contact with a lower surface of the fusible link 30 and the
protective cap 500 cannot return to the original shape. Therefore, the length
500t requires a clearance slightly larger than the thickness 30t of the fusible
link 30. Consequently, the engaging protrusions 500K do not make frictional
contact with the lower surface of the fusible link 30, so that the protective cap

500 can return to the original shape as shown in Fig. 11D.

14
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However, in a state in which the protective cap 500 returns to the
original shape and fitting is completed, the length 500t has the clearance
slightly larger than the thickness 30t of the fusible link 30, so that there is
backlash between the protective cap 500 and the fusible link 30. Since this
backlash causes problems sUch as vibration or noise, the second embodiment
is constructed so as to prevent the backlash.

Fig. 12 is a longitudinal sectional view describing a protective cap
capable of preventing backlash according to the second embodiment.

In Fig. 12, numeral 501 is the protective cap according to the second
embodiment. The second embodiment has the following structure in each of
the sides of the protective cap 501 and a fusible link 30.

The protective cap 501 of the second embodiment differs from the
protective cap 500 of the first embodiment in that an anti-backlash lance 500G
which ié a third lance is further included. The anti-backlash lance 500G is
longer than the long lances 500L, and has a length in which a top G1 of the
anti-backlash lance 500G can make contact with a surface of the fusible link 30
when the anti-backlash lance 500G expands and turns directly downward as
can be seen from Fig. 17 showing a use state. Such plural anti-backlash
lances 500G are extended downward in a circumferential direction of a tool
insertion hole 500A of the protective cap 501.

A detent protrusion 30T is disposed in the _fusible link 30.

That is, the detent protrusions 30T are disposed in contact regions of
the fusible link 30 whose surface makes contact with the tops G1 of the
anti-backlash lances 500G as shown in Fig. 17 of a use state (described

below). Thus, the detent protrusions 30T inhibit the anti-backlash lances
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500G expanding and turning directly downward from returning to the original
state. .

An operation of the protective cap 501 of the second embodiment will
be described using Figs. 13 to 17. In Fig. 13, the long lances 500L support
the lower end side of a nut N and short lances 500S press the upper end side
of the nut N and thereby, the nut N is held horizontally so as not to come off.
In this state, the tops of the anti-backlash lances 500G extend further obliquely
downward from the lower end of the nut N.

In Fig. 14, the protective cap 501 is descended on the fusible link 30,
and a long dog point of a power source side stud bolt 20S is set inside the nut
N horizontally held by the long lances 500L and the short lances 500S. At
this time, the tops of the anti-backlash lances 500G still extend obliquely
downwérd from the lower end of the nut N.

In Fig. 15, when an impact wrench IL is descended,vas described in
the first embodiment, a size of a diameter of the tool insertion hole 500A is
formed in a size in which the impact wrench IL can just pass through the tool
insertion hole, so that the impact wrench IL énters perpendicularly to the tool
insertion hole 500A and oblique travel does not occur. At this time, the tops
of the anti-backlash lances 500G still extend obliquely downward from the
lower end of the nut N. |

In Fig. 16, when the impact wrench IL is turned and moves downward,
the nut N is horizontally tightened to the power source side stud bolt 20S
without occurrence of the oblique travel. At this time, the anti-backlash lances
500G are pushed by the impact wrench IL and the tops of the anti-backlash

lances 500G retract in a perpendicular direction from the oblique lower portion.
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Then, the tops G1 of the anti-backlash lances 500G finally get over the detent
protrusions 30T and are positionedvin the outside of the detent protrusions
30T.

Thereafter, as shown in Fig. 17, when the impact wrench IL is
detached from the protective cap 501, return of the tops G1 of the
anti-backlash lances 500G is inhibited by the detent protrusions 30T, so that
the anti-backlash lances 500G cannot return to the original state and the
anti-backlash lances 500G abut on the fusible link 30 in an expanded state.
In this state, the anti-backlash lances 500G always upward lift the protective
cap 501 from the fusible link 30 as shown in arrows by an elastic force had by
material of the anti-backlash lances themselves, so that backlash is prevented
even in the presence of clearance. Also, before the protective cap 501 is
assembled, the anti-backlash lances 500G are pbsitioned inside the protective
cap 501, so that damage can be prevented.

As described above, use of the protective cap according to the first
embodiment enables good workability and prevents oblique tightening in the
case of tightening the bolt and the nut and further, the anti-backlash lances of
the second embodiment prevent the backlash.

Although the invention has been illustrated and described for the
particular preferred embodiments, it is apparent to a person skilled in the art
that various changes and modifications can be made on the basis of the
teachings of the invention. It is apparent that such changes and modifications
are within the spirit, scope, and intention of fhe inventions as defined by the
appended claims.

The present application is based on Japanese Patent Application No.
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2010-030194 filed on February 15, 2010, the contents of which are

incorporated herein by way of reference.

Industrial Applicability

The present invention is extremely useful in forming a protective cap

in which workability is good and oblique tightening of a fusible link can be

prevented.

Reference Sings List
10 BATTERY
10P BATTERY POST

20 BATTERY TERMINAL

20H CRIMP HOLE

20N ADJUSTING SCREW (NUT)

20S POWER SOURCE SIDE STUD BOLT

30 FUSIBLE LINK

30F TRANSPARENT PROTECTIVE CAP

30T DETENT PROTRUSION

32 FUSE BODY

32A POWER SOURCE SIDE TERMINAL BLOCK
32Ah CONNECTION HOLE

32B WIRE HARNESS SIDE TERMINAL BLOCK
32Bh BOLT HOLE

32S STUD BOLT

34 RESIN CASE
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40 WIRE HARNESS SIDE TERMINAL
500 PROTECTIVE CAP OF FIRST EMBODIMENT
501 PROTECTIVE CAP OF SECOND EMBODIMENT
500A TOOL INSERTION HOLE
5 500L LONG LANCE
500S SHORT LANCE
500G ANTI-BACKLASH LANCE
G1 TOP OF ANTI-BACKLASH LANCE
—-510 LID
10 520 COUPLING BAND
IL TOOL (IMPACT WRENCH)
N NUT
W ELECTRIC WIRE FOR WIRE HARNESS
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CLAIMS

1. A protective cap for protecting a fusible link formed with a connection
hole, comprising:

a protective cap part, disposed on an extension of an axis of a stud
bolt of a power source, and formed with a tool insertion hole into which a tool

used for fitting a nut with the stud bolt is inserted, the stud bolt being inserted

through the connection hole; and

a nut holder, provided inside the protective cap part, and configured
to hold the nut in a state where an axis of the nut is parallel to the axis of the

stud bolt.

2. The protective cap as set forth in Claim 1, wherein
an inner diameter of the tool insertion hole is equal to an outer

diameter of the tool.

3. The protective cap as set forth in Claim 1, wherein
the nut holder includes a plurality of lances which are erected inside

the protective cap from a periphery of the tool insertion hole.

4, The protective cap as set forth in Claim 3, wherein

the lances include first lances and second lances which are shorter
than the first lances,

the first lances are configured to hold a first face of the nut at a side of
the fusible link, and

the second lances are configured to hold a second face of the nut

20
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~ opposite to the first face.

5. The protective cap as set forth in Claim 4, wherein
the lances further include third lances, and
5 the third lances are configured to come in contact with the fusible link
and to have an elastic force in a direction separating the protective cap from

the fusible link in a state where the protective cap is attached to the fusible link.

6. The protective cap as set forth in any one of Claims 1 to 5, further
10 comprising:
a lid, configured to close the tool insertion hole; and

a coupling band coupling the lid to the protective cap part.
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