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(54) Fixing device

(57) A fixing device 1 includes a fixing member 2 on
which an object 300 being provided; a fastening member
3 for fixing the fixing member 2 onto a target object 200,
the fastening member 3 having a pair of leg portions 31,
32 which are engaged at respective one ends thereof
with the fixing member 2, a connecting portion 33 which
connects the other ends of the leg portions together and
in which a threaded hole 331a is formed, and at least one
projecting portion 34, 35, 36, 37 projecting outwardly with
respect to the connecting portion 33 toward the fixing
member 2; and a screw 4 which rotatably passes through
a through-hole 21 of the fixing member 2 and is adapted
to be threaded into the thread hole 331a of the fastening
member 3.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a fixing device.

Description of the Prior Art

[0002] In the manufacture of, e.g., a motor vehicle, var-
ious kinds of parts (particularly, electronic parts such as
an AM filter and an AM/FM amplifier) are fixed to a vehicle
body by a screw holding work using screws. In general,
a worker performs such a screw holding work by keeping
a part in a specified position of a vehicle body with one
hand and tightening a screw with a tool such as a screw-
driver held by the other hand while applying a pressing
force to the screw. In this method, however, both hands
are not free, which makes it hard to hold the screw. As
a result, a problem is posed in that the screw may be
removed and dropped during the work, thereby reducing
the work efficiency.
[0003] JP2005-504933A (PCT national stage publica-
tion) discloses a fixing clip for solving the problem noted
above. The fixing clip is used to, e.g., fix a hand grip to
the ceiling of a vehicle body. The fixing clip includes an
anchoring portion, which has a U-shaped extension and
a strip provided in the base end of the U-shaped exten-
sion and greater in diameter than the U-shaped exten-
sion, and a clip plate formed independently of the an-
choring portion and provided inside the anchoring por-
tion.
[0004]  The fixing clip can fix the handgrip to the vehicle
body in the following manner. First, the U-shaped exten-
sion of the anchoring portion is inserted into a body hole
formed in the ceiling of the vehicle body until the strip
comes into contact with the ceiling. Then, a holder plate
of the handgrip is embedded in the strip. A strip hole for
passage of a fixing screw is formed in the strip. The fixing
screw is inserted through the strip hole and threadedly
coupled with the clip plate. Then, the fixing screw is ro-
tated to cause the clip plate to come close to the holder
plate. During displacement toward the holder plate, the
clip plate outwardly expands an expansion flap provided
in the anchoring portion. By pressing the expanded ex-
pansion flap against the ceiling area around the body
hole, the clip plate securely fixes the holder plate to the
ceiling.
[0005] With the fixing clip set forth above, it is possible
to easily fix a desired object member to a desired anchor-
ing spot (member). In the fixing clip disclosed in
JP2005-504933A, however, a desired object member is
interposed between the fixing screw and the fixing clip,
which makes it necessary to attach the fixing screw to
the fixing clip during the assembling process. Thus, it is
likely that the fixing screw cannot be successfully at-
tached or may be dropped. This poses a problem in that

it is difficult to smoothly perform an assembling work.
Another problem resides in that the configuration be-
comes complex.
[0006] JP5-263816A discloses a temporary screw
holding device (or a temporary screw fixation holder) for
solving the problems mentioned above. The temporary
screw holding device includes a base and a holder portion
supported on the base by a pair of leg portions in a
spaced-apart relationship with the base. A hole having a
diameter a little smaller than the diameter of a screw is
formed in the holder portion. A screw is press-fitted to
the hole. Thus, the screw is held in an upstanding state
with respect to the base. The respective leg portions are
formed into an inwardly-curved shape so that they can
be deformed with ease.
[0007] The temporary screw holding device is used in
such a manner that the base thereof is fixed to a screw
fixation area of a part by a double-sided tape. A worker
brings the part carrying the temporary screw holding de-
vice into alignment with a specified area of a vehicle body
and tightens a screw with a tool such as a screwdriver
while applying a pressing force to the screw. The tem-
porary screw holding device disclosed in JP5-263816A
is designed so that, upon tightening the screw, the leg
portions can be crushed inwards in a double folded state.
In this work, the screw is held in position by the temporary
screw holding device, consequently preventing the prob-
lem inherent in the prior art, namely the problem that the
screw is dropped during the work. This makes it possible
to easily and smoothly screw-fix the part to the vehicle
body.
[0008] While the temporary screw holding device dis-
closed in JP5-263816A is capable of solving the problem
inherent in the prior art, it suffers from the following prob-
lems.
[0009] A first problem resides in that the temporary
screw holding device becomes greater in size due to the
configuration thereof. Since the temporary screw holding
device is designed so that, when tightening the screw,
the leg portions can be crushed inwards in a double fold-
ed state, it is necessary to increase the length of the base
and the holder portion (namely, the length of the base
and the holder portion in the direction in which the leg
portions are spaced apart) and to secure a space within
which the leg portions are crushed. As a result, the tem-
porary screw holding device becomes greater in size.
[0010] A second problem lies in that the tightening
force of the screw is decreased in the temporary screw
holding device. The temporary screw holding device is
designed so that, when tightening the screw, the leg por-
tions can be crushed inwards in a double folded state. In
the state that the screw is tightened, therefore, the
crushed leg portions exist between the holder portion and
the base, thereby leaving a gap between the holder por-
tion and the base (see Fig. 3 in JP5-263816A). The gap
thus formed makes it impossible to sufficiently tighten
the screw, eventually reducing the tightening force of the
screw.
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SUMMARY OF THE INVENTION

[0011] It is an object of the present invention to provide
a fixing device capable of easily fixing an object onto a
target object with a simple configuration.
[0012] In order to achieve the above object, the present
invention is directed to a fixing device for fixing an object
onto a target object having an opening, which comprises
a fixing member formed from a plate-shaped member
having a through-hole, the object being provided on the
fixing member; a fastening member for fixing the fixing
member with the object onto the target object, the fas-
tening member comprising a pair of leg portions which
are engaged at respective one ends thereof with the fixing
member, a connecting portion which connects the other
ends of the leg portions together and in which a threaded
hole is formed, and at least one projecting portion pro-
jecting outwardly with respect to the connecting portion
toward the fixing member; and a screw which rotatably
passes through the through-hole of the fixing member
and is adapted to be threaded into the threaded hole of
the fastening member. With the fixing device having the
above structure, when the screw is rotated to be threaded
into the threaded hole in a state that the fixing member
is positioned on one surface of the target object and the
fastening member is positioned on the other surface of
the target object through the opening of the target object,
the fastening member is displaced according to the ro-
tation of the screw so that the projecting portion makes
abutment with the other surface of the target object so
as to hold the target object between the projecting portion
of the fastening member and the fixing member, thereby
fixing the object onto the target object through the fixing
member.
[0013] This makes it possible to prevent the screw from
removing and dropping during the work.
[0014] In the fixing device according to the present in-
vention, it is preferred that the projection portion engages
a part of the other surface of the target object near an
edge of the opening in a state that the target object is
held between the projecting portion of the fastening mem-
ber and the fixing member.
[0015] This makes it possible to prevent the fastening
member from being excessively displaced toward the fix-
ing member, which assists in improving the operability
of the fixing device.
[0016] In the fixing device according to the present in-
vention, it is preferred that the at least one projecting
portion includes two pairs of projecting portions, and each
pair of projecting portions is provided at each end of the
connecting portion.
[0017] This makes it possible to fix the object to the
target object in a reliable manner.
[0018] In the fixing device according to the present in-
vention, it is preferred that the fixing member includes a
pair of cutout portions formed in the plate-shaped mem-
ber at the opposite sides of the through-hole, and the pair
of leg portions are slidably displaced within the cutout

portions, respectively.
[0019] This makes it possible to prevent the fastening
member from being fallen off from the cutout portions.
[0020] In the fixing device according to the present in-
vention, it is preferred that the connecting portion in-
cludes a threaded portion in which the threaded hole is
formed and a pair of tapered portions which are coupled
to the leg portions and both sides of the threaded portion,
respectively, wherein the tapered portions are inclined
so that a distance therebetween decreases far away from
the fixing member.
[0021] This makes it possible to smoothly insert the
fastening member into the opening of the target object.
[0022] In the fixing device according to the present in-
vention, it is preferred that the fastening member includes
a pair of shoulder portions which are coupled to the one
ends of the leg portions, respectively, so as to engage
with the fixing member for preventing the fastening mem-
ber from being fallen off from the fixing member when
the screw is threaded off from the threaded hole.
[0023] This makes it possible to keep the fastening
member engaged with the fixing member when the screw
is threaded off from the threaded hole.
[0024] In the fixing device according to the present in-
vention, it is preferred that the fastening member is
formed by bending and/or folding a single metal plate
member.
[0025] This makes it possible to manufacture the fas-
tening member in a simple manner.
[0026] In the fixing device according to the present in-
vention, it is preferred that the fixing device further com-
prises a displacement preventing means for preventing
the screw from being displaced with respect to the fixing
member in an axial direction of the screw.
[0027] This makes it possible to prevent the screw from
displacing in the axial direction with respect to the fixing
member.
[0028] In the fixing device according to the present in-
vention, it is preferred that the displacement preventing
means includes a clamp member secured around the
screw in such a manner that the fixing member is sand-
wiched between a screw head of the screw and the clamp
member.
[0029]  This makes it possible to prevent the fastening
member from displaced in the axial direction with respect
to the fixing member without relying upon the rotation of
the screw.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Fig. 1 is a perspective view of a fixing device
for fixing an object onto a target object with a screw ac-
cording to a first embodiment of the present invention.
[0031] Fig. 2 is a cross-sectional view of the fixing de-
vice shown in Fig. 1.
[0032] Fig. 3 is a top view of the fixing device shown
in Fig. 1.
[0033] Fig. 4 is a side view of the fixing device shown
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in Fig. 1.
[0034] Fig. 5 is a bottom view of a part of the fixing
device shown in Fig. 1.
[0035] Fig. 6 is a cross-sectional view of the fixing de-
vice shown in Fig. 1 which shows a method of using the
fixing device.
[0036] Fig. 7 is a cross-sectional view of the fixing de-
vice shown in Fig. 1 which shows a method of using the
fixing device.
[0037] Fig. 8 is a side view of a modification of a fixing
member to be fixed by the fixing device shown in Fig. 1.
[0038] Fig. 9 is a side view which shows a method of
fixing the fixing member shown in Fig. 8.
[0039] Fig. 10 is a cross-sectional view of a fixing de-
vice for fixing an object onto a target object with a screw
according to a second embodiment of the present inven-
tion.
[0040] Fig. 11 is a cross-sectional view of the fixing
device shown in Fig. 10 which shows a state that the
fixing member is fixed to the target object by the fixing
device shown in Fig. 10.
[0041] Fig. 12 is a perspective view of a temporary
screw holding device according to a third embodiment of
the present invention, which shows a state that the tem-
porary screw holding device is attached to a fixing mem-
ber.
[0042] Fig. 13(A) is a perspective view of the fixing
member shown in Fig. 12 and Fig. 13(B) is a cross-sec-
tional view thereof along line A-A in Fig. 13(A).
[0043] Fig. 14 is a perspective view of the temporary
screw holding device shown in Fig. 12.
[0044] Fig. 15 is a cross-sectional view of the tempo-
rary screw holding device shown in Fig. 12.
[0045] Fig. 16(A) is a perspective view of the temporary
screw holding device shown in Fig. 12 which shows a
state that the screw is tightened into a threaded hole of
the target object and Fig. 16(B) is a cross-sectional view
thereof along line A-A in Fig. 16(A)
[0046] Fig. 17 is a cross-sectional view of a modifica-
tion of the temporary screw holding device shown in Fig.
12.
[0047] Fig. 18 is a perspective view of a temporary
screw holding device according to a fourth embodiment
of the present invention.
[0048] Fig. 19 is a cross-sectional view of the tempo-
rary screw holding device shown in Fig. 18 which shows
a state that the screw is tightened into a threaded hole
of the target object.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0049] Hereinafter, certain embodiments of a fixing de-
vice according to the present invention will be described
in detail with reference to the accompanying drawings.

<First Embodiment>

[0050] First, description will be made on a first embod-
iment of a fixing device according to the present inven-
tion.
[0051]

Fig. 1 is a perspective view of a fixing device for fixing
an object onto a target object with a screw according
to a first embodiment of the present invention. Fig.
2 is a cross-sectional view of the fixing device shown
in Fig. 1. Fig. 3 is a top view of the fixing device shown
in Fig. 1. Fig. 4 is a side view of the fixing device
shown in Fig. 1. Fig. 5 is a bottom view of a part of
the fixing device shown in Fig. 1. Fig. 6 is a cross-
sectional view of the fixing device shown in Fig. 1
which shows a method of using the fixing device.
Fig. 7 is a cross-sectional view of the fixing device
shown in Fig. 1 which shows a method of using the
fixing device. Fig. 8 is a side view of a modification
of a fixing member to be fixed by the fixing device
shown in Fig. 1. Fig. 9 is a side view which shows a
method of fixing the fixing member shown in Fig. 8.
In the following description, the upper side in Figs.
1 to 9 will be referred to as "upper" and the lower
side thereof will be referred to as "lower" for conven-
ience of explanation.

[0052] A fixing device 1 shown in Fig. 1 is used to fix
an object 300 to be fixed (hereinafter just referred to as
"object 300") to the upper surface (one surface) of a plate-
shaped target object 200 provided with an opening 210.
[0053] In the present embodiment, the opening 210
has a rectangular shape with its longitudinal direction run-
ning parallel to the Y-axis direction. However, the shape
of the opening 210 is not particularly limited thereto. One
fixing device 1 is attached to the object 300 in the present
embodiment. However, a plurality of fixing devices 1 may
be attached to the object 300 in different positions de-
pending on the size, shape and weight of the object 300.
[0054] The object 300 is not particularly limited and
may be, e.g., electronic parts such as an AM/FM tuner,
an AM/FM amplifier, a power supply unit and a motor.
The target object 200 to which the object 300 is to be
fixed is not particularly limited and may be, e.g., a vehicle
body or a building wall (such as an inner wall, an outer
wall, a ceiling or a floor).
[0055] The object 300 used in the present embodiment
includes a housing 310 for holding major components of
an electronic part therein and a base 320 for supporting
the housing 310. The housing 310 and the base 320 are
made of, e.g., metallic materials such as aluminum and
copper or various kinds of resin materials such as poly-
ethylene, polypropylene, polyvinylchloride, polystyrene,
polyamide and polyimide.
[0056] As shown in Fig. 1, the fixing device 1 includes
a plate-shaped fixing member 2 fixedly provided in the
object 300, a fastening member 3 engageable with the
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fixing member 2 and movable in the Z-axis direction with
respect to the fixing member 2, a screw 4 for displacing
the fastening member 3 in the Z-axis direction with re-
spect to the fixing member 2, and a displacement pre-
venting member (displacement preventing means) 5 for
preventing the screw 4 from being displaced in the Z-axis
direction.
[0057] The fixing member 2 is integrally formed with
the base 320 of the object 300. In the present embodi-
ment, the base 320 partially protrudes from the housing
310 to make up the fixing member 2. The fixing member
2 may be formed independently of the base 320 as long
as it can be attached to the object 300, and may be at-
tached to the object 300 by bonding, welding, thread-
coupling or fitting.
[0058] In case where the fixing member 2 is formed
independently of the base 320, the constituent material
of the fixing member 2 may be, but is not particularly
limited to, relatively hard materials, e.g., metallic materi-
als such as aluminum and copper or various kinds of
resin materials such as polyethylene, polypropylene, pol-
yvinylchloride, polystyrene, polyamide and polyimide.
[0059] As shown in Fig. 1, the fixing member 2 is
formed into a thin plate shape and the major surfaces
thereof (a pair of surfaces of the fixing member 2 oppos-
ing to each other in the thickness direction) are arranged
parallel to the X-Y plane. As can be seen in Fig. 2, a
through-hole 21 is formed in the fixing member 2. The
through-hole 21 is a hole through which the shaft of the
screw 4 passes. As the screw 4 is inserted through the
through-hole 21, the fixing member 2 holds the screw 4
in place.
[0060] As shown in Fig. 2, the screw 4 is not threadedly
coupled to the fixing member 2 when held in place by the
fixing member 2 and is rotatable (can idle) with respect
to the fixing member 2. The shape and size of the through-
hole 21 is not particularly limited insofar as the afore-
mentioned conditions are satisfied. For example, the
through-hole 21 may be formed into a circular shape to
have a diameter greater than the largest outer diameter
of the shaft of the screw 4 (namely, the outer diameter
of the apexes of the thread ridges of the screw 4) but
smaller than the outer diameter of the head of the screw 4.
[0061] As shown in Figs. 1 and 2, the fixing member 2
has a pair of cutout portions 22 and 23 arranged in a
mutually opposing relationship in the Y-axis direction with
the through-hole 21 interposed therebetween. The cutout
portions 22 and 23 are formed so that they can be opened
laterally outwards from the fixing member 2. When seen
in a plan view, each of the cutout portions 22 and 23 has
a rectangular shape with its longitudinal direction running
parallel to the X-axis direction. The cutout portions 22
and 23 are identical in shape with each other.
[0062] The fastening member 3 engages with the fixing
member 2 so that it can be displaced in the Z-axis direc-
tion. The fastening member 3 is inserted into the opening
210 of the target object 200 and serves to fasten the fixing
member 2 onto the target object 200.

[0063] As shown in Figs. 1 and 2, the fastening mem-
ber 3 includes a pair of leg portions 31 and 32, a pair of
shoulder portions (drop preventing means) 38 and 39
connected to the upper ends of the leg portions 31 and
32, respectively, a connecting portion 33 for intercon-
necting the lower ends of the leg portions 31 and 32, and
four projecting portions 34, 35, 36 and 37 provided at the
opposite ends of the connecting portion 33.
[0064] The leg portions 31 and 32 are arranged in a
mutually opposing relationship in the Y-axis direction with
the fixing member 2 (the through-hole 21) interposed
therebetween. The leg portions 31 and 32 are formed
into a thin plate shape to extend in the Z-axis direction
and the major surfaces thereof (a pair of surfaces of each
of the leg portions 31 and 32 opposing to each other in
the thickness direction) are arranged parallel to the X-Z
plane. The leg portion 31 is inserted into the cutout portion
22 of the fixing member 2, and the leg portion 32 is in-
serted into the cutout portion 23. The leg portions 31 and
32 are slidable within the cutout portions 22 and 23 with
respect to the fixing member 2.
[0065] Referring to Fig. 3, the width (the X-axis length)
W1 of the leg portion 31 is set a little smaller than the
width (the X-axis length) W2 of the cutout portion 22.
Similarly, the width (the X-axis length) W3 of the leg por-
tion 32 is set a little smaller than the width (the X-axis
length) W4 of the cutout portion 23. The spaced-apart
distance D1 between the leg portions 31 and 32 is greater
than the spaced-apart distance D2 between the cutout
portions 22 and 23 but smaller than the width (the Y-axis
length) D3 of the fixing member 2. By designing the leg
portions 31 and 32 in this manner, it is possible to prevent
the fastening member 3 from falling off from the cutout
portions 22 and 23 and to prevent the leg portions 31 and
32 from making excessive contact with the fixing member
2, which makes it possible to reduce the sliding resistance
caused by the contact of the leg portions 31 and 32 with
the fixing member 2. This enables the leg portions 31
and 32 (namely, the fastening member 3) to smoothly
slide with respect to the fixing member 2.
[0066] The spaced-apart distance D1 between the leg
portions 31 and 32 is set smaller than the length (the Y-
axis length) of the opening 210.
[0067] As shown in Fig. 2, the connecting portion 33
is provided to interconnect the lower ends of the leg por-
tions 31 and 32 (the insertion direction tip ends of the
fastening member 3). The connecting portion 33 includes
a threaded portion 331 positioned in the tip end of the
fastening member 3 (the insertion direction tip end of the
opening 210), a first tapered portion 332 for interconnect-
ing the threaded portion 331 and the leg portion 31, and
a second tapered portion 333 for interconnecting the
threaded portion 331 and the leg portion 32.
[0068] The threaded portion 331 is formed into a thin
plate shape and the major surfaces thereof (a pair of
surfaces of the threaded portion 331 opposing to each
other in the thickness direction) are arranged parallel to
the X-Y plane. The Y-axis length of the threaded portion
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331 is smaller than the spaced-apart distance D1 be-
tween the leg portions 31 and 32. When seen in the X-
Y plane, the threaded portion 331 is positioned between
the leg portions 31 and 32.
[0069] The plan-view shape of the threaded portion
331 is not particularly limited as long as the threaded
portion 331 can pass through the opening 210 of the tar-
get object 200. In the present embodiment, the long side
and short side of the threaded portion 331 are shorter
than the long side and short side of the opening 210. The
threaded portion 331 is formed into a generally rectan-
gular shape to extend in the Y-axis direction.
[0070] As shown in Fig. 2, a threaded hole 331a thicker
than other areas of the threaded portion 331 is formed
in the central area of the threaded portion 331 by, e.g.,
burring. A female thread threadedly engaging with the
screw 4 is formed on the inner surface of the threaded
hole 331a.
[0071] The screw 4 is threadedly coupled to the thread-
ed hole 331a. If the screw 4 is rotated in one direction,
the fastening member 3 is displaced to cause the thread-
ed portion 331 to move toward the fixing member 2. If
the screw 4 is rotated in the other direction, the fastening
member 3 is displaced to cause the threaded portion 331
to move away from the fixing member 2.
[0072] The first tapered portion 332 is formed into a
thin plate shape and the major surfaces thereof (a pair
of surfaces of the first tapered portion 332 opposing to
each other in the thickness direction) are arranged in a
slanting relationship with the X-Y plane and the X-Z
plane. Similarly, the second tapered portion 333 is
formed into a thin plate shape and the major surfaces
thereof (a pair of surfaces of the tapered portion 333 op-
posing to each other in the thickness direction) are ar-
ranged in a slanting relationship with the X-Y plane and
the X-Z plane.
[0073] The spaced-apart distance D4 between the first
and second tapered portions 332 and 333 is gradually
decreased from the threaded portion 331 toward the leg
portions 31 and 32. In other words, the connecting portion
33 makes up a taper portion in which the tip end extension
of the fastening member 3 tapers off. Provision of the
connecting portion 33 of this shape makes it easy to guide
the tip end portion of the fastening member 3 into the
opening 210 and makes it possible to smoothly insert the
fastening member 3 into the opening 210.
[0074] Referring to Fig. 4, the first tapered portion 332
is formed into a generally trapezoidal shape so that the
width (the X-axis length) W5 thereof can be gradually
increased from the threaded portion 331 toward the leg
portion 31. The width of the upper end of the first tapered
portion 332 (the end of the first tapered portion 332 near
the leg portion 31) is greater than the width of the leg
portion 31. The first tapered portion 332 is connected to
the leg portion 31 in the central portion of the upper end
thereof excluding the lateral edge portions. The shape
of the second tapered portion 333 is the same as the
shape of the first tapered portion 332 and therefore will

not be described in detail.
[0075] As shown in Fig. 4, a pair of projecting portions
34 and 35 are respectively provided at the upper end
portion of the first tapered portion 332, namely at one
end portion of the connecting portion 33. When seen in
the X-Z plane, the projecting portions 34 and 35 are po-
sitioned at the opposite sides with respect to the leg por-
tion 31, that is at the lateral edge portions thereof.
[0076] The projecting portions 34 and 35 project later-
ally outward from the fastening member 3 and toward
the fixing member 2 (In other words, the projecting por-
tions 34 and 35 project obliquely leftwards and upwards
in Fig. 2). In the present embodiment, each of the pro-
jecting portions 34 and 35 is formed on the same plane
as the first tapered portion 332. As shown in Fig. 4, the
projecting portions 34 and 35 are formed into a generally
triangular shape so that the width thereof can be gradu-
ally decreased toward the tip end thereof. Among three
corners of each of the projecting portions 34 and 35, the
corner making up the tip end portion is positioned at the
outermost side in the Y-axis direction.
[0077] As shown in Fig. 4, the spaced-apart distance
D5 between the tip ends of the projecting portions 34 and
35 is greater than the width W2 of the cutout portion 22
formed in the fixing member 2. With this design, if the
fastening member 3 is displaced to cause the threaded
portion 331 to move toward the fixing member 2, the pro-
jecting portions 34 and 35 come into abutment with the
lower surface of the fixing member 2 during the displace-
ment of the fastening member 3, thereby inhibiting further
displacement of the fastening member 3. This makes it
possible to prevent the fastening member 3 from being
excessively displaced toward the fixing member 2, which
assists in improving the operability of the fixing device 1.
It is preferred that the spaced-apart distance D5 be equal
to or smaller than the X-axis length of the opening 210.
This makes it possible to smoothly insert the fastening
member 3 into the opening 210. Moreover, a pair of pro-
jecting portions 36 and 37 are respectively provided at
the upper end portion of the second tapered portion 333,
namely at the other end portion of the connecting portion
33. The projecting portions 36 and 37 have the same
configuration as that of the projecting portions 34 and 35
and therefore will not be described in detail.
[0078] As shown in Fig. 2, the spaced-apart distance
D6 between the tip ends of the projecting portions 34 and
36 spaced apart in the Y-axis direction is set a little greater
than the Y-axis length of the opening 210. This holds true
in case of the spaced-apart distance between the tip ends
of the projecting portions 35 and 37. This ensures that,
when the fastening member 3 is displaced toward the
fixing member 2 with the fastening member 3 being in-
serted into the opening 210, the four projecting portions
34, 35, 36 and 37 come into abutment with the lower
surface of the target object 200 in a reliable manner. In
particular, the projecting portions 34 and 36 make abut-
ment with the lower surface of the target object 200 at
the opposite sides with respect to the opening 210 (This
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holds true in case of the projecting portions 35 and 37).
This makes it possible to fix the object 300 onto the target
object 200 in a reliable manner.
[0079] A shoulder portion 38 is provided in the upper
end portion of the leg portion 31 (in the end portion of the
leg portion 31 opposite to the fastening member 3). Sim-
ilarly, a shoulder portion 39 is provided in the upper end
portion of the leg portion 32. The shoulder portions 38
and 39 have a function of keeping the fastening member
3 engaged with the fixing member 2, namely a function
of preventing any falling of the fastening member 3 from
the fixing member 2, when the thread-coupling of the
threaded hole 331a and the screw 4 is released inadvert-
ently or when the screw 4 is not attached in the manu-
facturing process of the fixing device 1.
[0080]  As shown in Fig. 1, each of the shoulder por-
tions 38 and 39 is formed into a thin plate shape and the
major surfaces thereof (a pair of surfaces of each of the
shoulder portions 38 and 39 opposing to each other in
the thickness direction) are arranged parallel to the X-Z
plane. As shown in Fig. 3, the width (the X-axis length)
W6 of the shoulder portion 38 is set greater than the width
W2 of the cutout portion 22. Similarly, the width (the X-
axis length) W7 of the shoulder portion 39 is set greater
than the width W4 of the cutout portion 23. Thus, the
shoulder portions 38 and 39 make abutment with the up-
per surface of the fixing member 2, consequently pre-
venting the fastening member 3 from falling off from the
fixing member 2.
[0081] The leg portions 31 and 32, the connecting por-
tion 33, the projecting portions 34, 35, 36 and 37, the
shoulder portions 38 and 39, which make up the fastening
member 3, have been described above in detail. These
components can be formed in one piece by, e.g., ma-
chining a single thin plate member into a desired outward
shape and then bending the plate at specified points.
This makes it possible to manufacture the fastening
member 3 in a simple manner. The constituent material
of the fastening member 3 is not particularly limited but
may preferably be a relatively hard material. For exam-
ple, metallic materials such as aluminum and copper can
be used as the constituent material of the fastening mem-
ber 3.
[0082] As set forth above, the screw 4 is not threadedly
coupled to but rotatably inserted through the through-
hole 21 of the fixing member 2. The screw 4 is threadedly
coupled to the threaded hole 331a formed in the threaded
portion 331 of the fastening member 3. The length of the
screw 4 is set such that the thread coupling of the screw
4 to the threaded hole 331a is not released when the
threaded portion 331 of the fastening member 3 is moved
farthest away from the fixing member 2, namely when
the shoulder portions 38 and 39 are brought into abut-
ment with the fixing member 2.
[0083] In the state that the screw 4 is not threadedly
coupled to but rotatably inserted through the through-
hole 21 of the fixing member 2, the screw 4 and the fas-
tening member 3 may be displaced together in the Z-axis

direction with respect to the fixing member 2. If such dis-
placement occurs, it may be hard to insert the fastening
member 3 into the opening 210. In order to prevent oc-
currence of such displacement, a displacement prevent-
ing means 5 is attached to the screw 4 in the fixing device
1 of the present embodiment.
[0084] Referring to Fig. 5, the displacement preventing
means 5 is formed of a clamp member that can be se-
cured around the shaft of the screw 4, e.g., an E-ring.
The displacement preventing means 5 is fixed to the base
end portion of the shaft of the screw 4 with the fixing
member 2 interposed between the displacement pre-
venting means 5 and the head of the screw 4. Thus, the
screw 4 cannot be displaced in the Z-axis direction, there-
by restraining free displacement of the fastening member
3 in the Z-axis direction. In other words, without relying
upon the rotation of the screw 4, the fastening member
3 cannot be displaced in the Z-axis direction with respect
to the fixing member 2. Use of this configuration makes
it possible to easily insert the fastening member 3 into
the opening 210.
[0085] The configuration of the fixing device 1 has
been described above in detail. Next, a method of using
the fixing device 1 will be described with reference to
Figs. 6 and 7.
[0086] First, the screw 4 is rotated so that the threaded
portion 331 of the fastening member 3 can be moved
farthest away from the fixing member 2 as shown in Fig.
6A, namely so that the shoulder portions 38 and 39 can
be brought into abutment with the upper surface of the
fixing member 2. Then, the fastening member 3 is insert-
ed into the opening 210 of the target object 200 to place
the projecting portions 34, 35, 36 and 37 below the lower
surface of the target object 200 as shown in Fig. 6B.
When inserting the fastening member 3 into the opening
210, the projecting portions 34, 35, 36 and 37 are brought
into abutment with the side surface of the opening 210
and are flexed inwards. After passing through the open-
ing 210, the projecting portions 34, 35, 36 and 37 are
quickly returned to the original state (the state available
before passing through the opening 210).
[0087] Thereafter, the screw 4 is rotated in the reverse
direction to displace the threaded portion 331 of the fas-
tening member 3 toward the fixing member 2. This re-
duces the spaced-apart distance between the fixing
member 2 and the four projecting portions 34, 35, 36 and
37 as shown in Fig. 7A. Consequently, the lower surface
of the fixing member 2 comes into abutment with the up-
per surface of the target object 200, and the four project-
ing portions 34, 35, 36 and 37 make contact with the
lower surface of the target object 200. Thus, the fixing
member 2 is fastened to the target object 200 by the
projecting portions 34, 35, 36 and 37, and the object 300
is fixed onto the target object 200.
[0088] Even after the lower surface of the fixing mem-
ber 2 comes into abutment with the upper surface of the
target object 200 and the four projecting portions 34, 35,
36 and 37 make contact with the lower surface of the
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target object 200 near the edge of the opening 210, the
screw 4 may be further rotated to cause the threaded
portion 331 to move nearer to the fixing member 2. De-
pending on the hardness relationship between the target
object 200 and the projecting portions 34, 35, 36 and 37,
the projecting portions 34, 35, 36 and 37 may cut into the
target object 200 as shown in Fig. 7B or may be deformed
as shown in Fig. 7C. This makes it possible to more se-
curely fix the object 300 onto the target object 200.
The first embodiment has been described above. De-
scription will now be made on a modified example of the
first embodiment.
[0089] Referring to Fig. 8, the base 320 of the object
300 is formed into an elongate shape so that the opposite
end portions thereof can protrude from the housing 310.
One end portion of the base 320 makes up the fixing
member 2 of the fixing device 1 described above. The
other end portion of the base 320 makes up a deformable
portion 321 that can be bent or flexed in the thickness
direction of the base 320. The tip end portion 321a of the
deformable portion 321 is arranged so that the major sur-
faces thereof can extend parallel to the X-Y plane. An
elastic body 322 made of rubber or other like materials
is provided on the upper surface of the tip end portion
321a. In this deformable portion 321, the Z-axis spaced-
apart distance D8 between the upper surface of the elas-
tic body 322 and the central portion 323 of the base 320
is set a little smaller than the thickness of the target object
200.
[0090] In addition to the opening 210 for insertion of
the fastening member 3 of the fixing device 1, an opening
220 for insertion of the deformable portion 321 is formed
in the target object 200. The object 300 is fixed to the
target object 200 in the following manner.
[0091] As shown in Fig. 9A, the deformable portion 321
is first inserted into the opening 220 with the object 300
kept inclined with respect to the target object 200. Then,
as shown in Fig. 9B, the fastening member 3 of the fixing
device 1 is inserted into the opening 210. Thereafter, the
object 300 is fixed onto the target object 200 by tightening
the fixing device 1 in the manner described above. In this
state, the elastic body 322 provided in the deformable
portion 321 is compressed in the thickness direction and
the deformable portion 321 is flexed in the thickness di-
rection. Thus, there is generated a force biasing the elas-
tic body 322 and the deformable portion 321 into a natural
state (namely, a reaction force). The object 300 is more
strongly fixed onto the target object 200 by the reaction
force.

<Second Embodiment>

[0092] Next, description will be made on a second em-
bodiment of the fixing device according to the present
invention.
[0093] Fig. 10 is a cross-sectional view of a fixing de-
vice for fixing an object onto a target object with a screw
according to a second embodiment of the present inven-

tion. Fig. 11 is a cross-sectional view of the fixing device
shown in Fig. 10 which shows a state that the fixing mem-
ber is fixed onto the target object by the fixing device
shown in Fig. 10.
[0094] The description on the second embodiment
made below will be centered on the points differing from
the first embodiment. No description will be made on the
same points.
[0095] The fixing device 1A of the present embodiment
is the same as the fixing device 1 of the first embodiment
except that the fastening member 3A is fixed to the fixing
member 2 and that the leg portions 31A and 32B of the
fastening member 3A are deformable. The same com-
ponents as those of the first embodiment will be desig-
nated by like reference symbols.
[0096] Referring to Fig. 10, the fastening member 3A
of the fixing device 1A is fixed to the fixing member 2.
The method of fixing the fastening member 3A to the
fixing member 2 is not particularly limited. For example,
the shoulder portions 38 and 39 and the fixing member
2 may be welded together or may be bonded together
through the use of an adhesive agent.
[0097] Each of the leg portions 31A and 32B is formed
into an inwardly-bent generally wedge shape. The bend
portion of each of the leg portions 31A and 32B is weaker
than the remaining portions thereof. Each of the leg por-
tions 31A and 32B is readily deformable because it can
be collapsed around the bend portion.
[0098] In the fixing device 1A, if the screw 4 is rotated
to cause the threaded portion 331 of the fastening mem-
ber 3A to move toward the fixing member 2, the threaded
portion 331 is moved toward the fixing member 2 along
with the flexural deformation of the leg portions 31A and
32B around the bend portions thereof as shown in Fig.
11. Consequently, the lower surface of the fixing member
2 comes into abutment with the upper surface of the tar-
get object 200, and the four projecting portions 34, 35,
36 and 37 make contact with the lower surface of the
target object 200. Thus, the object 300 is fixed onto the
target object 200.
[0099] In addition, the object of the prevent invention
is also achieved by a temporary screw holding device
described below.
[0100] Namely, in order to achieve the object, the
present invention is directed to a temporary screw hold-
ing device 3B to be attached to a fixing member 2B to be
fixed onto a target object 200B with a screw 4B, the fixing
member 2B being provided with an object to be fixed
300B. The target object 200B has a threaded hole 230B
to which the screw 4B is to be threaded. The temporary
screw holding device 3B comprises a plate-shaped sup-
port portion 6 which is to be placed on the fixing member
2B, the support portion 6 having a hole 61 in which the
screw 4B passes; a screw holding portion 7 having a
screw insertion hole 71 for holding the screw 4B, the
screw holding portion 7 being provided above the support
portion 6 with a space therebetween; and a coupling por-
tion 8 which couples one side of the support portion 6
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and a corresponding side of the screw holding portion 7,
the coupling portion 8 having a bend portion 81 which is
bendable or deformable toward an outside direction at a
region between the support portion 6 and the screw hold-
ing portion 7. Further, the coupling portion 8 is configured
so that the bend portion 8 of the coupling portion 81 is
deformed to protrude toward the outside direction as the
screw holding portion 7 approaches the support portion
6 by fastening the screw 4B into the threaded hole 230B
of the target object 200B.
[0101] This makes it possible to prevent the screw 4B
from dropping during the work and to easily and smoothly
fix the object 300B onto the target object 200B through
the fixing member 2B.
[0102] In the temporary screw holding device 3B ac-
cording to the present invention, it is preferred that the
temporary screw holding device 3B further comprises a
falling preventing means 9 for preventing the screw 4B
from being fallen off from the screw insertion hole 71.
[0103] This makes it possible to prevent any inadvert-
ent falling of the screw 4B from the screw holding portion
7, thereby the work efficiency is enhanced.
[0104] In the temporary screw holding device 3B ac-
cording to the present invention, it is preferred that the
falling preventing means 9 includes at least one projec-
tion 91, 92, 93, 94 projecting from an edge of the screw
insertion hole 71 toward a center thereof so that the at
least one projection engages with a screw groove of the
screw 4B.
[0105] This means that the screw 4B and the protru-
sions 91, 92, 93 and 94 do not come into full thread cou-
pling, thereby the screw 4B is easily inserted into the
through-hole 71.
[0106] In the temporary screw holding device 3B ac-
cording to the present invention, it is preferred that the
bend portion 81 of the coupling portion 8 is in advance
bent so as to form a wedge shape part.
[0107] This makes it possible to easily deform the cou-
pling portion 8, thereby the screw-fixing work of the fixing
member 2B being provided with the object 300B is pe-
formed easily.
[0108] In the temporary screw holding device 3B ac-
cording to the present invention, it is preferred that a
length L1 from a tip of the wedge shape bend portion 81
of the coupling portion 8 to the screw holding portion 7
is shorter than a length L2 from the tip of the wedge shape
bend portion 81 of the coupling portion 8 to the support
portion 6.
[0109] This makes it possible to position the bend por-
tion 81 above opposite end portions of the coupling por-
tion 8 when the screw-fixing work comes to an end.
[0110] In the temporary screw holding device 3B ac-
cording to the present invention, it is preferred that the
fixing member 2B has a slide holder 22B, 23B provided
on an upper surface thereof, and the temporary screw
holding device 3B is adapted to be attached to the fixing
member 2B by inserting the support portion 6 into the
slide holder 22B, 23B.

[0111] This makes it possible to easily attach the tem-
porary screw holding device 3B onto the fixing member
2B.
[0112] In the temporary screw holding device 3B ac-
cording to the present invention, it is preferred that the
support portion 6 has an edge part from which the support
portion 6 is inserted into the slide holder 22B, 23B, and
the edge part of the support portion 6 is tapered.
[0113] This makes it possible to smoothly insert the
support portion 6 into the slide holder 22B and 23B.
[0114] In the temporary screw holding device 3B ac-
cording to the present invention, it is preferred that the
temporary screw holding device 3B further comprises a
positioning means 10 for positioning the support portion
6 with respect to the fixing member 2B when the tempo-
rary screw holding device 3B is attached to the fixing
member 2B.
[0115] This makes it possible to reliably position the
temporary screw holding device 3B in a specified position
on the fixing member 2B and to maintain the state.
[0116] In the temporary screw holding device 3B ac-
cording to the present invention, it is preferred that the
positioning means 10 includes an engagement portion
63 formed in the support portion 6, and the support por-
tion 6 is positioned with respect to the fixing member 2B
in such a manner that the engagement portion 63 is en-
gaged with a protrusion 24B formed on the fixing member
2B.
[0117] This makes it possible to reliably decide the po-
sition of the support portion 6 with respect to the fixing
member 2B through the use of a simple configuration.
[0118] Hereinafter, the temporary screw holding de-
vice 3B according to the present invention will be de-
scribed in detail as a third embodiment and a fourth em-
bodiment with reference to the accompanying drawings.

<Third Embodiment>

[0119] Next, description will be made on a third em-
bodiment of the present invention.
[0120] Fig. 12 is a perspective view of a temporary
screw holding device according to the third embodiment
of the present invention, which shows a state that the
temporary screw holding device is attached to the fixing
member. Fig. 13(A) is a perspective view of the fixing
member shown in Fig. 12 and Fig. 13(B) is a cross-sec-
tional view thereof along line A-A in Fig. 13(A). Fig. 14 is
a perspective view of the temporary screw holding device
shown in Fig. 12. Fig. 15 is a cross-sectional view of the
temporary screw holding device shown in Fig. 12. Fig.
16(A) is a perspective view of the temporary screw hold-
ing device shown in Fig. 12 which shows a state that the
screw is tightened into a threaded hole of the target object
and Fig. 16(B) is a cross-sectional view thereof along A-
A line in Fig. 16(A). Fig. 17 is a cross-sectional view of a
modification of the temporary screw holding device
shown in Fig. 12. In the following description, the upper
side in Fig 16(B) will be referred to as "upper" and the
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lower side thereof will be referred to as "lower" for con-
venience of explanation.
[0121] Referring to Fig. 12, the temporary screw hold-
ing device 3B is attached, when in use, to the fixing mem-
ber 2B to be screw-fixed to the target object 200B. The
temporary screw holding device 3B is used to temporarily
fix a screw (including a bolt or other threaded members)
4B to the fixing member 2B.
[0122] With this temporary screw holding device 3B, it
is possible to keep the screw 4B held by the fixing mem-
ber 2B, namely to prevent the screw 4B from dropping
from the fixing member 2B even when the screw 4B is
not held by the hands of a worker. When screw-fixing the
fixing member 2B, the worker keeps the fixing member
2B being provided with the object 300B in a specified
position of the target object 200B with one hand and tight-
ens the screw 4B into a threaded hole 230B (see Fig.
16B) of the target object 200B with a tool such as a screw-
driver held by the other hand. This makes it possible to
easily and smoothly screw-fix the fixing member 2B to
the target object 200B and to fix the object 300B onto the
target object 200B, thereby remarkably enhancing the
work efficiency. As will be described later, the temporary
screw holding device 3B is readily deformed when tight-
ening the screw 4B and does not hinder the screw-fixing
operation using the screw 4B.
[0123] The description on the third embodiment will be
made below.

[Object to be Fixed]

[0124] Referring to Fig. 12, the object 300B of the
present embodiment includes a housing 310B for holding
major components of an electronic part therein, and a
base 320B for supporting the housing 310B.
[0125] The fixing member 2B is integrally formed with
the base 320B of the object 300B. In the present embod-
iment, the base 320B partially protrudes from the housing
310B to make up the fixing member 2B. The fixing mem-
ber 2B may be formed independently of the base 320B
as long as it can be attached to the object 300B, and may
be attached to the object 300B by bonding, welding,
thread-coupling or fitting.
[0126] At least one through-hole 21B for insertion of
the screw 4B serving as a screw-fixing hole is formed in
the fixing member 2B. The number and arrangement of
the through-hole 21B is not particularly limited insofar as
the fixing member 2B can be screw-fixed to a specified
position of the target object 200B through the through-
hole 21B. A plurality of through-holes 21B may be formed
depending on the shape, size and weight of the fixing
member 2B.
[0127] The shape and size of the through-hole 21B is
not particularly limited insofar as the screw 4B can pass
through the through-hole 21B. It is preferred that the
through-hole 21B be formed into a circular shape to have
a diameter slightly greater than the outer diameter of the
shaft of the screw 4B (namely, the outer diameter of the

apexes of the thread ridges of the screw 4B or the largest
diameter of the screw 4B). This makes it possible to
smoothly insert the screw 4B into the through-hole 21B.
This also makes it difficult for a gap to be formed between
the shaft of the screw 4B and the fixing member 2B. Thus,
it is possible to prevent deviation of the fixing member
2B from the specified position, which would otherwise be
caused by the gap.
[0128] In the vicinity of the through-hole 21B, there is
provided a slide holder including a pair of slide pieces
22B and 23B which extend in the same direction and are
arranged in a mutually opposing relationship with the
through-hole 21B interposed therebetween. The tempo-
rary screw holding device 3B has a support portion 6 to
be inserted into the slide holder 22B and 23B. The sup-
port portion 6 is attached to the fixing member 2B by
sliding the support portion 6 along the surface of the fixing
member 2B so that the support portion 6 can be inserted
into and engaged with the slide holder 22B and 23B. At
this time, it is preferred that the support portion 6 be in-
serted into the slide holder 22B and 23B at the side distant
from the housing 310B. This makes it possible to smooth-
ly insert the support portion 6 into the slide holder 22B
and 23B with no likelihood that the insertion of the support
portion 6 into the slide holder 22B and 23B is hindered
by the housing 310B.
[0129] Each of the slide holder pieces 22B and 23B
can be formed by forming a generally C-like cutout portion
in the fixing member 2B and bending the cutout portion
into a desired shape. With this method, the slide holder
22B and 23B can be integrally formed with the fixing
member 2B, which makes it easy to form the slide holder
22B and 23B.
[0130] A protrusion 24B is formed in the vicinity of the
through-hole 21B. The protrusion 24B is engageable with
an engagement portion 63 formed in the support portion
6 of the temporary screw holding device 3B. The protru-
sion 24B decides the position of the support portion 6
with respect to the fixing member 2B by engaging with
the engagement portion 63. The protrusion 24B and the
engagement portion 63 constitute a positioning means
10 for deciding the position of the support portion 6 with
respect to the fixing member 2B.
[0131] The protrusion 24B is not particularly limited in
its shape but may preferably have a shape with a slanting
surface, e.g., a hemispherical shape. This enables the
insertion direction tip end of the support portion 6 to easily
climb over the protrusion 24B when the support portion
6 is slid into the slide holder 22B and 23B. Therefore, the
protrusion 24B can smoothly engage with the engage-
ment portion 63. It is preferred that the height of the pro-
trusion 24B be smaller than the thickness of the support
portion 6.
[0132] It is preferred that the protrusion 24B be posi-
tioned ahead of the through-hole 21B in the direction in
which the support portion 6 is inserted into the slide holder
22B and 23B. This makes it possible to prevent the pro-
trusion 24B from hindering the insertion of the support
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portion 6 into the slide holder 22B and 23B and to elim-
inate the need to apply an excessive force when the sup-
port portion 6 is inserted into the slide holder 22B and
23B.

[Temporary screw holding device]

[0133] Referring to Fig. 14, the temporary screw hold-
ing device 3B includes the support portion 6 to be at-
tached to the fixing member 2B, a screw holding portion
7 for holding the screw 4B used in screw fixation and a
coupling portion 8 for interconnecting the support portion
6 and the screw holding portion 7. The temporary screw
holding device 3B further includes a falling preventing
means 9 for preventing falling of the screw 4B held by
the screw holding portion 7.
[0134] The support portion 6, the screw holding portion
7 and the coupling portion 8 are integrally formed by,
e.g., machining a thin plate member into a desired shape
and bending the plate member at specified points. The
constituent material of the support portion 6, the screw
holding portion 7 and the coupling portion 8 may be, but
is not particularly limited to, e.g., metallic materials such
as aluminum and copper or various kinds of resin mate-
rials such as polyethylene, polypropylene, polyvinylchlo-
ride, polystyrene, polyamide and polyimide.
[0135] The support portion 6 is attached to the fixing
member 2B by inserting the same into the slide holder
22B and 23B of the fixing member 2B in the manner men-
tioned above.
[0136] The support portion 6 is formed into a thin plate
shape. When seen in a plan view, the support portion 6
has a rectangular shape (a generally square shape). The
plan-view shape of the support portion 6 is not particularly
limited but may be a circular shape, a triangular shape,
a pentagonal shape or other polygonal shapes.
[0137]  The thickness of the support portion 6 may pref-
erably be, but is not limited to, about 0.3 mm to 0.6 mm.
This makes it possible to reduce the thickness of the sup-
port portion 6 while securing the mechanical strength of
the support portion 6. Accordingly, it is possible to reduce
the size of the temporary screw holding device 3B.
[0138] A through-hole 61 for insertion of the screw 4B
is formed in the central area of the support portion 6. The
through-hole 61 is positioned so that it can overlap with
the through-hole 21B of the fixing member 2B when the
position of the support portion 6 is decided with respect
to the fixing member 2B by means of the positioning
means 10. The shape and size of the through-hole 61 is
not particularly limited insofar as the shaft of the screw
4B can pass through the through-hole 61. It is preferred
that the through-hole 61 be formed into a circular shape
having a diameter slightly greater than the outer diameter
of the shaft of the screw 4B. This enables the screw 4B
to smoothly pass through the through-hole 61. This also
makes it difficult for a gap to be formed between the shaft
of the screw 4B and the support portion 6, thereby making
it possible to strongly screw-fix the fixing member 2B onto

the target object 200B.
[0139] In the temporary screw holding device 3B, the
support portion 6 is inserted into the slide holder 22B and
23B at the opposite side from the coupling portion 8. In
order for the support portion 6 to be inserted into the slide
holder 22B and 23B with ease, the tip end portion 62
positioned at the insertion direction tip end of the support
portion 6 is formed into such a shape that the thickness
thereof is gradually decreased toward the tip end (edge
part), more specifically such a shape that the upper sur-
face of the support portion 6 (the surface of the support
portion 6 facing the screw holding portion 7) is tapered.
[0140] The positioning means 10 for deciding the po-
sition of the support portion 6 with respect to the fixing
member 2B is provided in the support portion 6. This
makes it possible to reliably position the temporary screw
holding device 3B in a specified position on the fixing
member 2B and to maintain such state.
[0141] As described above, the positioning means 10
includes the engagement portion 63 formed in the sup-
port portion 6. As shown in Fig. 15, the positioning means
10 decides the position of the support portion 6 with re-
spect to the fixing member 2B by bringing the engage-
ment portion 63 into engagement with the protrusion 24B
of the fixing member 2B in a state that the support portion
6 is inserted into the slide holder 22B and 23B. As men-
tioned above, the hole 61 overlaps with the through-hole
21B when the position of the support portion 6 is decided
with respect to the fixing member 2B by means of the
positioning means 10.
[0142] With the positioning means 10 of this configu-
ration, it is possible to reliably decide the position of the
support portion 6 with respect to the fixing member 2B
through the use of a simple configuration. In place of the
engagement portion 63 employed in the present embod-
iment, the positioning means 10 may include a recessed
portion opened toward the lower surface of the support
portion 6 (the surface of the support portion 6 facing the
fixing member 2B) so that the recessed portion can en-
gage with the protrusion 24B.
[0143]  The screw holding portion 7 serves to hold the
screw 4B in place. The screw holding portion 7 is formed
into a thin plate shape. The screw holding portion 7 is
arranged in a generally-parallel opposing relationship
with the support portion 6 through a space left therebe-
tween.
[0144] The plan-view shape of the screw holding por-
tion 7 is not particularly limited but may preferably be
such a shape that the screw holding portion 7 does not
make contact with the slide holder 22B and 23B when
the screw-fixing of the fixing member 2B to the target
object 200B is completed as shown in Fig. 16 (namely,
when the screw 4B is tightened). In the present embod-
iment, the screw holding portion 7 is formed to have a
generally rectangular plan-view shape so that the screw
holding portion 7 does not make contact with the slide
holder 22B and 23B when the screw-fixing of the fixing
member 2B to the target object 200B is completed. The
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plan-view shape of the screw holding portion 7 is not
limited to the rectangular shape but may be a circular
shape, a triangular shape, a pentagonal shape or other
polygonal shapes.
[0145] The thickness of the screw holding portion 7
may preferably be, but is not limited to, about 0.3 mm to
0.6 mm. This makes it possible to reduce the thickness
of the screw holding portion 7 while securing the mechan-
ical strength of the screw holding portion 7. Accordingly,
it is possible to further reduce the size of the temporary
screw holding device 3B.
[0146] As shown in Fig. 14, a through-hole 71 for in-
sertion of the screw 4B is formed in the central area of
the screw holding portion 7. The through-hole 71 is
formed into a circular shape to have a diameter slightly
greater than the outer diameter of the shaft of the screw
4B but smaller than the outer diameter of the head of the
screw 4B. The screw holding portion 7 holds the screw
4B in place in a state that the shaft of the screw 4B is
inserted through the through-hole 71. With this configu-
ration, the screw 4B is held in place upon merely inserting
the screw 4B through the through-hole 71. This helps
simplify the work of holding the screw 4B in the screw
holding portion 7.
[0147] The spaced-apart distance between the screw
holding portion 7 and the support portion 6 is not partic-
ularly limited and can be properly set depending on the
length of the shaft of the screw 4B to be held in the screw
holding portion 7. Preferably, the spaced-apart distance
between the screw holding portion 7 and the support por-
tion 6 is set a little shorter than the length of the shaft of
the screw B. This makes it possible to keep the tip end
portion of the shaft of the screw 4B passing through the
through-holes 61 and 21B when the screw 4B is held by
the screw holding portion 7 as shown in Fig. 15. Accord-
ingly, it is possible to further enhance the efficiency of
the screw-fixing work.
[0148] The falling preventing means 9 for preventing
falling of the screw 4B from the screw holding portion 7
is provided in the screw holding portion 7. Provision of
such falling preventing means 9 makes it possible to pre-
vent any inadvertent falling of the screw 4B from the
screw holding portion 7, thereby further enhancing the
work efficiency.
[0149] The falling preventing means 9 includes four
protrusions 91, 92, 93 and 94 protruding from the side
surface (edge part) of the through-hole 71 toward the
center thereof. The protrusions 91, 92, 93 and 94 are
arranged along the circumferential direction of the
through-hole 71 at a regular interval. The protrusions 91,
92, 93 and 94 are integrally formed with the screw holding
portion 7. The number of the protrusions 91, 92, 93 and
94 is not limited to four as in the present embodiment but
may be one through three or five or more. In case of
providing a plurality of protrusions, they may be arranged
along the circumferential direction of the through-hole 71
at a regular interval.
[0150] In the falling preventing means 9 of this config-

uration, the protrusions 91, 92, 93 and 94 get into the
thread grooves of the screw 4B (the valleys between the
adjoining thread ridges), thereby preventing the screw
4B from just falling off from the through-hole 71. It is pre-
ferred that the tip ends of the protrusions 91, 92, 93 and
94 be positioned between the bottoms of the thread
grooves and the apexes of the thread ridges when the
shaft of the screw 4B is aligned with the center axis of
the through-hole 71. In other words, it is preferred that
the protrusions 91, 92, 93 and 94B do not make contact
with the bottoms of the thread grooves. This means that
the screw 4B and the protrusions 91, 92, 93 and 94 do
not come into full thread coupling, which makes it possi-
ble to easily insert the screw 4B into the through-hole 71.
[0151] The coupling portion 8 interconnects the sup-
port portion 6 and the screw holding portion 7. The screw
holding portion 7 is cantilevered to the support portion 6
through the coupling portion 8. More specifically, the cou-
pling portion 8 of the present embodiment is formed to
interconnect one side of the support portion 6 and a cor-
responding side of the screw holding portion 7. With the
configuration in which the screw holding portion 7 is can-
tilevered to the support portion 6 through the coupling
portion 8, it is possible to further reduce the size of the
temporary screw holding device 3B.
[0152] The coupling portion 8 is bent outwards from
the space (region) S between the support portion 6 and
the screw holding portion 7 and is formed into a generally
wedge shape. The coupling portion 8 having such a
shape is easily deformable. If the screw 4B is tightened
to cause the screw holding portion 7 to move toward the
support portion 6, the coupling portion 8 is collapsed and
deformed so that it can protrude outwards from the space
S. Since the coupling portion 8 is easily deformable as
mentioned above, it is possible to perform the screw-
fixing work of the fixing member 2B to the target object
200B easily.
[0153] If the screw 4B is tightened into the threaded
hole 210B of the fixing member 2B with a tool such as a
screwdriver, the screw holding portion 7 is pressed by
the head of the screw 4B and moved toward the support
portion 6. When the screw 4B is completely tightened,
the screw holding portion 7 makes contact with the sup-
port portion 6 as shown in Fig. 16.
[0154] Referring to Fig. 16, the coupling portion 8 is
deformed by the displacement of the screw holding por-
tion 7 so that it can be double-folded in the bend portion
81, namely so that the first extension portion 82 extending
from the bend portion 81 to the screw holding portion 7
can overlap with the second extension portion 83 extend-
ing from the bend portion 81 to the support portion 6.
[0155] In the temporary screw holding device 3B of the
present embodiment, the coupling portion 8 is formed
into such a shape that it can remain bent outwards from
the space S in a natural state. Therefore, if the screw
holding portion 7 is displaced by tightening the screw 4B,
the coupling portion 8 is reliably deformed to protrude
outwards from the space S. Since nothing exists between
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the screw holding portion 7 and the support portion 6, it
is possible to bring the screw holding portion 7 into con-
tact (surface-to-surface contact) with the support portion
6 by tightening the screw 4B. As a result, it is possible to
screw-fix the fixing member 2B to the target object 200B
with a strong tightening force as compared with the prior
art example in which a gap is left between the screw
holding portion 7 and the support portion 6.
[0156] In this regard, the inclination of the first exten-
sion portion 82 and the second extension portion 83 with
respect to the plane parallel to the support portion 6 and
the screw holding portion 7 (namely, the angles θ1 and
θ2 in Fig. 15) is not particularly limited but may be pref-
erably about 30° to 70°, more preferably about 40° to 50°
and even more preferably about 45°. If the angles θ1 and
θ2 are smaller than the lower limit values noted above,
it is sometimes the case that, depending on the strength
and size (length) of the coupling portion 8, bending occurs
in other portions than the bend portion 81 or double-fold-
ed deformation of the coupling portion 8 does not occur
in the tidy manner mentioned above. In contrast, if the
angles θ1 and θ2 are greater than the upper limit values
noted above, it is likely that, depending on the length of
the coupling portion 8 (the spaced-apart distance be-
tween the screw holding portion 7 and the support portion
6), the coupling portion 8 may excessively protrude out-
wards from the space S, consequently increasing the size
of the temporary screw holding device 3B. By ensuring
that the angles θ1 and θ2 fall within the numerical value
ranges noted above, it is possible to reliably deform the
coupling portion 8 into a desired shape while restraining
any increase in the size of the temporary screw holding
device 3B.
[0157] As can be seen in Figs. 16A and 16B, the cou-
pling portion 8 of the present embodiment is inclined with
respect to the major surfaces of the support portion 6 so
that, when the screw-fixing work comes to an end, the
bend portion 81 can be positioned above the opposite
end portions of the coupling portion 8 (namely, the end
portion 84 connected to the screw holding portion 7 and
the end portion 85 connected to the support portion 6).
By allowing the coupling portion 8 to be deformed in this
manner, it is possible to prevent the coupling portion 8
from making contact with the fixing member 2B during
deformation. In a hypothetical case that, contrary to the
present embodiment, the coupling portion 8 would be
deformed to extend obliquely downwards, it is likely that,
depending on the strength and size of the coupling por-
tion 8, the coupling portion 8 may make contact with the
fixing member 2B, thereby restraining movement of the
screw holding portion 7, hindering a smooth screw-fixing
work and unwillingly breaking the coupling portion 8.
[0158] In the temporary screw holding device 3B of the
present embodiment, the coupling portion 8 is deformed
in the manner described above. For this purpose, the
shape of the coupling portion 8 is designed as follows.
[0159] First, the length L1 of the first extension portion
82 extending from the bend portion (a tip of the wedge

shape bend portion) 81 to the screw holding portion 7 is
set shorter than the length L2 of the second extension
portion 83 extending from the bend portion (a tip of the
wedge shape bend portion) 81 to the support portion 6.
The difference between L1 and L2 is not particularly lim-
ited but may preferably be equal to, e.g., the thickness
of the support portion 6. Secondly, the end portion 84 of
the first extension portion 82 connected to the screw hold-
ing portion 7 is deviated toward the space S (to the right
in Fig. 15) from the end portion 85 of the second extension
portion 83 connected to the support portion 6. The trans-
verse deviation width of the end portions 84 and 85 in
Fig. 15 is not particularly limited but may preferably be
equal to, e.g., the thickness of the coupling portion 8. By
designing the coupling portion 8 in this manner, a force
pulling the second extension portion 83 toward the first
extension portion 82 can be applied to the second exten-
sion portion 83. This makes it possible to deform the cou-
pling portion 8 to extend obliquely upwards when the
screw 4B is fully tightened as described above.
[0160] While the first and second design items are all
employed in the present embodiment, the same effects
as mentioned above can be attained by employing only
one of the first and second design items.
[0161] If the difference between L1 and L2 and the
deviation width of the end portions 84 and 85 are set
greater than the values noted above, it is possible to de-
form the coupling portion 8 so that it can be substantially
upright with respect to the fixing member 2B as shown
in Fig. 17. In this case, it becomes possible to reduce the
plan-view area occupied by the temporary screw holding
device 3B after finishing the screw-fixing work.
[0162] While the temporary screw holding device 3B
of the third embodiment has been described above, it is
possible to distribute the temporary screw holding device
3B as a screw-fixing member assembly in which the tem-
porary screw holding device 3B is attached to the fixing
member 2B with the screw 4B held in the temporary
screw holding device 3B. This makes it possible to di-
rectly attach the object 300B to a target object 200B at
a manufacturing site such as a factory or the like.

<Fourth Embodiment>

[0163] Next, description will be made on a fourth em-
bodiment of the temporary screw holding device accord-
ing to the present invention.
[0164] Fig. 18 is a perspective view of a temporary
screw holding device according to the fourth embodiment
of the present invention. Fig. 19 is a cross-sectional view
of the temporary screw holding device shown in Fig. 18
which shows a state that the screw is tightened into a
threaded hole of the target object.
[0165] The description on the fourth embodiment
made below will be centered on the points differing from
the third embodiment. No description will be made on the
same points.
[0166] The temporary screw holding device 3C of the
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present embodiment is the same as the temporary screw
holding device 3B of the third embodiment except the
shape and physical properties of the coupling portion 8C.
The same components as those of the third embodiment
will be designated by like reference symbols.
[0167] Referring to Fig. 18, the coupling portion 8C of
the temporary screw holding device 3C is curved or
bulged outwards from the space S. The coupling portion
8C has a radius of curvature substantially constant along
the extension direction thereof.
[0168] The coupling portion 8C is elastically deforma-
ble. In the state that the screw-fixing work of the fixing
member 2B to the target object 200B using the screw 4B
is completed with the screw holding portion 7 making
contact with the support portion 6, a force biasing the
coupling portion 8C into a natural state (namely, a state
in which the screw holding portion 7 and the support por-
tion 6 are spaced apart from each other) is generated in
the deformed coupling portion 8C. Under the action of
this force, the screw holding portion 7 is pressed against
the head of the screw 4B and the support portion 6 is
pressed against the fixing member 2B. This makes it pos-
sible to prevent the screw 4B from being loosened over
time.
[0169] If the tightened screw 4B is removed, the cou-
pling portion 8C is returned back to the natural state,
thereby restoring the temporary screw holding device 3C
to the original shape. This means that the temporary
screw holding device 3C of the present embodiment is
reusable.
[0170] The constituent material of the coupling portion
8C is not particularly limited as long as it is elastically
deformable. Examples of the constituent material of the
coupling portion 8C include: various kinds of rubber ma-
terials (particularly, vulcanized ones) such as natural rub-
ber, isoprene rubber, butadiene rubber, styrene-butadi-
ene rubber, nitrile rubber, chloroprene rubber, butyl rub-
ber, acryl rubber, ethylene-propylene rubber, hydrin rub-
ber, urethane rubber, silicon rubber and fluoro-rubber;
various kinds of thermoplastic elastomer such as sty-
rene-based elastomer, polyolefin-based elastomer, pol-
yvinylchloride-based elastomer, polyurethane-based
elastomer, polyester-based elastomer, polyamide-
based elastomer, polybutadiene-based elastomer,
trans-polyisoprene-based elastomer, fluoro-rubber-
based elastomer and chlorinated polyethylene-based
elastomer; and super-elastic alloy such as Ni-Ti alloy,
Cu-Zn alloy and Ni-Al alloy.
[0171] In the present embodiment, the coupling portion
8C is formed independently of the screw holding portion
7 and the support portion 6 and then bonded to the screw
holding portion 7 and the support portion 6 by various
kinds of bonding methods such as welding and the like.
[0172] While certain temporary screw holding devices
of the present invention have been described above
based on the embodiments shown in the drawings, the
present invention is not limited thereto. For example, the
respective components of the temporary screw holding

devices of the present invention may be substituted by
arbitrary components having equivalent functions or may
be added with other arbitrary components.
[0173] While the coupling portion of the third embodi-
ment described above includes a single bend portion,
the number of the bend portion is not particularly limited
but may be plural.

Claims

1. A fixing device (1) for fixing an object (300) onto a
target object (200) having an opening (210), com-
prising:

a fixing member (2) formed from a plate-shaped
member having a through-hole (21), the object
(300) being provided on the fixing member (2);
a fastening member (3) for fixing the fixing mem-
ber (2) with the object (300) onto the target object
(200), the fastening member (3) comprising a
pair of leg portions (31, 32) which are engaged
at respective one ends thereof with the fixing
member (2), a connecting portion (33) which
connects the other ends of the leg portions to-
gether and in which a threaded hole (331a) is
formed, and at least one projecting portion (34,
35, 36, 37) projecting outwardly with respect to
the connecting portion (33) toward the fixing
member (2); and
a screw (4) which rotatably passes through the
through-hole (21) of the fixing member (2) and
is adapted to be threaded into the thread hole
(331a) of the fastening member (3) ,

wherein when the screw (4) is rotated to be threaded
into the threaded hole (331a) in a state that the fixing
member (2) is positioned on one surface of the target
object (200) and the fastening member (3) is posi-
tioned on the other surface of the target object (200)
through the opening (210) of the target object (200),
the fastening member (3) is displaced according to
the rotation of the screw (4) so that the projecting
portion (34, 35, 36, 37) makes abutment with the
other surface of the target object (200) so as to hold
the target object (200) between the projecting portion
(34, 35, 36, 37) of the fastening member (3) and the
fixing member (2), thereby fixing the object (300) on-
to the target object (200) through the fixing member
(2).

2. The fixing device (1) as claimed in claim 1, wherein
the projection portion (34, 35, 36, 37) engages a part
of the other surface of the target object (200) near
an edge of the opening (210) in a state that the target
object (200) is held between the projecting portion
(34, 35, 36, 37) of the fastening member (3) and the
fixing member (2).
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3. The fixing device (1) as claimed in claim 1 or 2,
wherein the at least one projecting portion (34, 35,
36, 37) includes two pairs of projecting portions (34,
35, 36, 37), and each pair of projecting portions (34,
35, 36, 37) is provided at each end of the connecting
portion (33).

4. The fixing device (1) as claimed in any one of claims
1 to 3, wherein the fixing member (2) includes a pair
of cutout portions (22, 23) formed in the plate-shaped
member at the opposite sides of the through-hole
(21), and the pair of leg portions (31, 32) are slidably
displaced within the cutout portions (22, 23), respec-
tively.

5. The fixing device (1) as claimed in any one of claims
1 to 4, wherein the connecting portion (33) includes
a threaded portion (331) in which the threaded hole
(331a) is formed and a pair of tapered portions (332,
333) which are coupled to the leg portions (38, 39)
and both sides of the threaded portion (331), respec-
tively, wherein the tapered portions (332, 333) are
inclined so that a distance therebetween decreases
far away from the fixing member (2).

6. The fixing device (1) as claimed in any one of claims
1 to 5, wherein the fastening member (3) includes a
pair of shoulder portions (38, 39) which are coupled
to the one ends of the leg portions (31, 32), respec-
tively, so as to engage with the fixing member (2) for
preventing the fastening member (3) from being fall-
en off from the fixing member (2) when the screw (4)
is threaded off from the threaded hole (331a).

7. The fixing device (1) as claimed in any one of claims
1 to 6, wherein the fastening member (3) is formed
by bending and/or folding a single metal plate mem-
ber.

8. The fixing device (1) as claimed in any one of claims
1 to 7, further comprising a displacement preventing
means (5) for preventing the screw (4) from being
displaced with respect to the fixing member (2) in an
axial direction of the screw (4).

9. The fixing device (1) as claimed in claim 8, wherein
the displacement preventing means (5) includes a
clamp member secured around the screw (4) in such
a manner that the fixing member (2) is sandwiched
between a screw head of the screw (4) and the clamp
member.
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