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(54) ANTENNA MOUNTING DEVICE

(57)  An antenna mounting device for facilitating a
mounting operation without a risk of falling-off nut. A 7
washer (4) is rotatably secured to a nut (5) by caulking
a ring-like rib formed on one side of the nut (5). A spacer
(7) having a fit-in piece is press fitted in the washer (4)
having a U-shaped cross section. Thus, the nut (5),
washer (4) and spacer (7) are integrated into a nut with
a washer. When this nut with a washer is set on lower
surface of a base-screw portion (3-1), the fit-in piece fits
in a slit (3-4) formed in the base-screw portion (3-1),
whereby the nut with a washer is prevented from falling
off.
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Description

TECHNICAL FIELD

The present invention relates to an antenna attach-
ment device, and is particularly suitable for application
to an automobile antenna.

BACKGROUND ART

The antenna attachment device shown in Figure 10
has been proposed in the past as an antenna attach-
ment device for attaching an automobile antenna.

In Figure 10, an antenna (not shown) is mounted on
a bottom plate 115, and a slit 119 is formed in the
threads 118 that project out from the lower surface of
this bottom plate 115. This bottom plate 115 is opposite
a thin sheet 117 that forms an automobile roof or the
like, between which is interposed an intermediate ele-
ment 116 that is used for cushioning. At this point, the
threads 118 are passed through an attachment hole
formed in the thin sheet 117.

A nut 121 is threaded onto these threads 118, and
a disk 120 is rotatably fixed to one side of the nut 121.
This fixing is accomplished by means of a ring-shaped
band 124 that is partially cut away. Specifically, a ring-
shaped groove 114 is formed in the upper inside surface
of the nut 121, and the outer periphery of a through-hole
formed in the disk 120 is sandwiched between a first
ring-shaped protrusion formed on the outer periphery of
the band 124 that engages with this ring-shaped groove
114 and a second ring-shaped protrusion formed there-
over, which results in the disk 120 being rotatably fixed
to the nut 121.

Also, a tongue 122 that engages with the slit 119
formed in the axial direction of the threads 118 is formed
on the disk 120, and this tongue 122 projects in the
inner peripheral direction thereof.

After the disk 120 has been rotatably fixed to the nut
121, the above-mentioned tongue 122 is fitted into the
slit 119 formed in the threads 118, and the nut 121 is
engaged with the threads 118, which results in the
secure fixing of the bottom plate 115 to the thin sheet
117. In this case, teeth-like members 123 formed on the
upper end of the disk 120 bite into the lower surface of
the thin sheet 117. Furthermore, the tongue 122 fits into
the slit 119, which results in the disk 120 being pre-
vented from rotating with respect to the bottom plate
115 even if the nut 121 is rotated.

A noftch is provided to a position on the outside of
the tongue 122 in the disk 120, and the power lead con-
nected to the antenna element is pulled out in the lateral
direction from the notch formed in the disk 120 through
a space formed on the inside of the threads 118.

The upper surface of the nut 121 is slanted such
that it becomes lower from the inside toward the out-
side, and the lower surface of the disk 120 is also
formed in a slant that matches this slant of the nut 121,
which results in the disk 120 being centered with
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respect to the nut 121.

However, because the nut 121 and the disk 120 are
rotatably fixed to each other by the band 124, which is
thin-walled and resilient, it is difficult to center the disk
120 with respect to the nut 121. A slant has been pro-
vided in the past to the nut 121 and the disk 120 as
mentioned above in an effort to solve this difficulty, but
the problem with this machining was that it drove up the
cost.

Also, since the tongue 122 formed on the disk 120
was formed by punching with a press, it could not be of
the same width as the slit 119, there was looseness
between the disk 120 and the slit 119, and there was a
shift in the position with respect to the protrusion of bot-
tom plate 115 formed opposite the teeth-like members
123 of the disk 120.

Another problem was that the power lead was sus-
ceptible to damage since it was pulled out from a notch
formed in the disk 120 by the cutting of the metal sheet.

Still another problem was that when an attempt was
made to thread the nut 121 onto the threads 118, since
the tongue 122 was fitted in a loose state in the slit of
the threads when the nut 121 was set on the bottom
plate 115, the nut 121 would fall off if the worker let go
of it during assembly work, and this made the assembly
work more difficult.

In this case, it is possible to temporarily fasten the
nut 121 and the disk 120 by means of the resilient band
124, but the band 120 serves to fix the nut 121 and the
disk 120, and therefore has resiliency toward the out-
side, so it is difficult to use this band to perform tempo-
rary fastening which requires resiliency toward the
inside.

In view of this, an object of the present invention is
to provide an antenna attachment device with which the
centering of the nut and the washer is easy.

Another object of the present invention is to provide
an antenna attachment device with which there will be
no looseness between the washer and the antenna
base during attachment.

Still another object of the present invention is to
provide an antenna attachment device with which the
cable can be pulled out in the lateral direction without
the cable being damaged.

Still another object of the present invention is to
provide an antenna attachment device with which the
nut is temporarily fastened to the base threads during
assembly work so that it will not fall off.

SUMMARY OF THE INVENTION

In order to achieve the stated objects, the antenna
attachment device of the present invention comprises: a
base threaded component that projects downward from
an antenna base and that has threads formed around its
outer periphery and a slit in the axial direction thereof; a
nut that is threaded onto said base threaded component
and has a ring-shaped rib on one side; a washer that
has formed in it a through-hole through which the
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above-mentioned ring-shaped rib provided to said nut
can pass, and that has a U-shaped cross section; and a
spacer that is integrally fastened to said washer and has
formed on it a fitting tab that fits into the above-men-
tioned slit provided to the above-mentioned base
threaded component; wherein the above-mentioned
ring-shaped rib is passed through the above-mentioned
through hole formed in the above-mentioned washer,
and said ring-shaped rib is caulked, which rotatably fas-
tens the above-mentioned washer to the above-men-
tioned nut; the fastening of the above-mentioned spacer
on said washer results in the integrated washer/nut
assembly being set in the above-mentioned base
threaded component so that said spacer faces the lower
surface of the above-mentioned antenna base; and the
fitting of the above-mentioned fitting tab into the above-
mentioned slit keeps the above-mentioned integrated
washer/nut assembly from falling from the above-men-
tioned base threaded component.

Also, in the above-mentioned antenna attachment
device, an engagement groove formed in an engage-
ment tab that projects out from the outer periphery of
the above-mentioned spacer is engaged with a notch
component formed in the above-mentioned washer, and
the above-mentioned spacer is pressed into and inte-
grated with the above-mentioned washer;

the above-mentioned fitting tab is molded such
that it will be elastic in a forked shape, and ridges are
formed at the positions that come into contact with the
above-mentioned slit; and

the upper edge of the above-mentioned fitting
tab is formed lower than the upper surface of the above-
mentioned spacer.

With the present invention, since the fitting tab is fit-
ted tightly into the slit, the integrated washer/nut assem-
bly consisting of the nut, washer, and spacer can be
temporarily fastened to the slit. Therefore, it is easier to
thread the above-mentioned washer/nut assembly from
below onto the base threaded component projecting out
from the lower surface of the antenna base, and the
looseness of the washer with respect to the antenna
base can be eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side view and a bottom view of the
assembled antenna attachment device of the
present invention;

Figure 2 shows the structure of the washer in the
antenna attachment device of the present inven-
tion;

Figure 3 shows the structure of the nut in the
antenna attachment device of the present inven-
tion;

Figure 4 shows the structure of the spacer in the
antenna attachment device of the present inven-
tion;

Figure 5 shows the structure of the antenna base in
the antenna attachment device of the present

10

15

20

25

30

35

40

45

50

55

invention;

Figure 6 is an exploded view of the antenna attach-
ment device of the present invention;

Figure 7 is a top view and a side view of the
washer/nut assembly in which the washer, nut, and
spacer are integrated in the antenna attachment
device of the present invention;

Figure 8 shows the structure of a variation example
of the spacer in the antenna attachment device of
the present invention;

Figure 9 shows the structure of another variation
example of the spacer in the antenna attachment
device of the present invention; and

Figure 10 shows the structure of a conventional
antenna attachment device.

BEST MODE FOR CARRYING OUT THE INVENTION

Figure 1a shows a side view of the assembled
antenna attachment device of the present invention,
part of which is cut away. Figure 1b shows a bottom
view of the same.

In Figure 1a, 1 is an antenna case to which an
antenna element 2 is mounted and which houses a
wave separator, an amplifier, a wave synthesizer, or the
like in its interior; 2 is an antenna element capable of
receiving three waves, namely, those in the telephone
band, the FM band, and the AM band; 3 is a metal
antenna base that is made by die casting or the like and
whose lower surface is in contact with an automobile
roof or another attachment member; 4 is a washer, on
the upper end of which are protrusions 4-3 whose tips
are opposite from a plurality of protrusions 3-3 provided
to the lower surface of the antenna base 3, and which
comes into contact with the automobile roof or other
attachment member with a U-shaped cross section; 5is
a nut that is threaded onto a base threaded component
3-1 that projects downward from the lower surface of the
antenna base 3; and 6 is a cable whose front end is con-
nected to the antenna element 2 and which is pulled out
in the lateral direction from a slit 3-4 provided to the
base threaded component 3-1 as shown in Figure 1b.

Figure 1b shows how the engagement tab formed
on the spacer 7 is fitted into the slit 3-4. The bottom sur-
face of the antenna base 3 is elliptical here.

As will be discussed below, the washer 4 is rotata-
bly fixed to the nut 5, the spacer 7 is installed within the
washer 4, and the nut 5, the washer 4, and the spacer 7
are integrated into a washer/nut assembly.

Although mentioned above, the antenna case 1 is
attached to the attachment member through the sand-
wiching of the attachment member between the washer
4 and the antenna base 3. In this case, the base
threaded component 3-1 is inserted into an attachment
hole provided to the attachment member.

Next, Figure 2 shows the structure of the washer in
the antenna attachment device, Figure 3 shows the
structure of the nut 5, Figure 4 shows the structure of
the spacer 7, and Figure 5 shows the structure of the
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antenna base 3.

Figure 2a is a top view of the washer 4, while Figure
2b is a cross section along the A-A line. As shown in the
figures, the washer 4 has a plurality (eg, 4) of pointed
protrusions 4-3 on its upper end, a through-hole 4-4
through which the ring-shaped rib formed on the nut 5
(discussed below) is formed in the bottom surface, and
a notch 4-1 in which the spacer 7 engages is formed in
the side surface.

The purpose of the protrusions 4-3 is to ensure
proper grounding to the attachment member.

Figure 3a is a half cross section of the nut 5, while
Figure 3b is a top view of the nut. As shown in these fig-
ures, a ring-shaped rib 5-1 that is passed through the
through-hole 4-4 formed in the above-mentioned
washer 4 is formed on one side of the nut 5, the outer
periphery of the nut 5 is hexagonal, and nut threads 5-2
that are threaded onto the base threaded component 3-
1 are formed around the inner periphery of this nut 5.

Next, Figure 4a is a top view of the spacer 7, while
Figure 4b is a cross section along the B-B line, Figure
4c is a bottom view, and Figure 4d is a cross section
along the C-C line.

As shown in these figures, the spacer 7 is provided
in its center with a through-hole that allows the passage
of the base threaded component 3-1, and a fitting tab 7-
1 projects into this through-hole. This fitting tab 7-1 is
formed in a forked shape, and the forked portion is elas-
tic enough to resist compression. This fitting tab 7-1 is
fitted into the slit 3-4 formed in the base threaded com-
ponent 3-1. Also, an engagement tab 7-4 is provided
such that it extends to the opposite side from the fitting
tab 7-1 and projects out from the outer periphery, and
this engagement tab 7-4 is provided on both sides with
an engagement groove 7-2 that engages with the end
edge of the notch 4-1 formed in the washer 4. Further-
more, a cable supporting groove 7-3 that has an arc-
shaped cross section and slants so that it gradually
becomes lower toward the outer periphery is formed on
one side of the engagement tab 7-4 from the fitting tab
7-1.

Figure 5b is a bottom view of the antenna base 3,
while Figure 5a is a cross section along the D-D line.
The base threaded component 3-1, which has threads
formed around its outer periphery, is formed such that it
projects downward from the lower surface of the
antenna 3, and in the axial direction thereof is formed a
slit 3-4 that has a rectangular cross section. A cable
through-hole 3-2 that communicates with this slit 3-4 is
provided to the lower surface of the antenna base 3.
Furthermore, four (for example) protrusions 3-3 are
formed on the lower surface of the antenna base 3, and
these protrusions 3-3 are formed at positions opposite
from the protrusions 4-3 formed on the upper end of the
washer 4. Fixing thread through-holes 3-5, through
which fixing threads that fix the antenna case 1 to the
antenna base 3 pass, are also formed on the lower sur-
face of the antenna base 3.

Next, Figure 6 is an exploded view of the attach-
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ment of the antenna case 1 to the attachment member
8 by means of the attachment of the nut 5, the washer
4, and the spacer 7 to the base threaded component 3-
1.

As shown in this figure, first, the base threaded
component 3-1 is passed through the attachment hole
formed in the attachment member 8, and the attach-
ment member 8 comes into contact with the lower sur-
face of the base threaded component 3-1. Here, the
cable 6 is pulled out in the lateral direction via the cable
through-hole 3-2 and the slit 3-4. The nut 5 is then
threaded onto the base threaded component 3-1, and at
this point the ring-shaped rib 5-1 formed in the nut 5 is
caulked into the through-hole 4-4 formed in the washer
4, which makes it possible for the washer 4 to rotate on
the nut 5. Further, the spacer 7 is mounted inside the
washer 4, creating an integrated washer/nut assembly.

Figure 7 shows how this washer/nut assembly
looks. Figure 7a is a top view, while Figure 7b is a side
view.

As shown in these figures, the spacer 7 is press fit-
ted into the washer 4, which has a U-shaped cross sec-
tion, and during this press fitting [the spacer] is inserted
such that the end edges of the notch 4-1 formed in the
washer 4 engage with the engagement grooves 7-2
formed on both sides of the engagement tab 7-4. In this
case, the upper end edges opposite the washer 4 may
be caulked prior to press fitting so that the press-fitted
spacer 7 will be less apt to come loose.

When the spacer 7 side of this washer/nut assem-
bly is set on the lower end surface of the base threaded
component 3-1, the fitting tab 7-1 of the spacer 7 is
inserted into the slit 3-4 in the base threaded compo-
nent 3-1, and is fitted such that it is deformed slightly
toward the inside. Since this fitting tab 7-1 has elasticity,
as mentioned above, this fitting keeps the washer/nut
assembly from falling out of the base threaded compo-
nent 3-1.

When the nut 5 is turned and threaded onto the
base threaded component 3-1 in this state, the washer
4 is kept from turning by the action of the fitting tab 7-1
since the washer 4 is integrated with the spacer 7, so
the washer 4 rises while maintaining the same position.
When the protrusions 4-3 formed on the upper end of
the washer 4 bite into the lower surface of the attach-
ment member 8, the attachment member 8 is sand-
wiched between the antenna base 3 and the washer/nut
assembly, and the antenna case 1 equipped with its
antenna element 2 is thereby attached.

Also, the protrusions 4-3 allow a good ground to be
established when they bite into the lower surface of the
attachment member 8 at this point, and the cable 6 is
supported by the cable supporting groove 7-3 and is
pulled out in the lateral direction without being dam-
aged.

Further, since the fitting tab 7-1 is fitted tightly in the
slit 3-4, the looseness of the washer 4 in the rotational
direction with respect to the antenna base 3 can be
eliminated. Therefore, the tips of the protrusions 3-3



7 EP 0 758 802 A1 8

formed on the lower surface of the antenna base 3
never separate from the surface of the protrusions 4-3
formed on the washer 4, and the attachment member 8
can be reliably sandwiched by the washer 4 and the pro-
trusions 3-3 formed on the lower surface of the antenna
base 3. Moreover, when the attachment member 8 is an
automobile roof or the like formed from a thin sheet, the
attachment member 8 will be deformed if the tips of the
protrusions 4-3 separate from the protrusions 3-3.

In addition, the centering of the washer 4 can be
performed to a high degree of precision at the same
time.

Thus, the antenna attachment device of the present
invention allows an integrated washer/nut assembly
comprising the nut 5, the washer 4, and the spacer 7 to
be temporarily fastened in the slit 3-4, so the work is
facilitated when the above-mentioned washer/nut
assembly is threaded from below onto the base
threaded component 3-1 that projects out from the
lower surface of the antenna base 3.

Next, Figure 8 shows the structure of the spacer 7
in a variation example of the antenna attachment device
of the present invention. In this variation example, nar-
row ridges 7-5 are provided to both sides of the forked
fitting tab 7-1 (the tip portion is particularly favorable).
These ridges 7-5 exert a great deal of pressure on the
fitting tab 7-1 to come into contact with the slit 3-4 when
the fitting tab 7-1 has been fitted into the slit 3-4. There-
fore, they allow the fitting force of the fitting tab 7-1 with
respect to the slit 3-4 to be increased. As a result, the
dimensional precision of the fitting tab 7-1 is not as cru-
cial.

Figure 9 shows the structure of the spacer 7 in
another variation example of the antenna attachment
device of the present invention. In this variation exam-
ple, the upper end surface of the forked fitting tab 7-1 is
formed such that it is lower by d than the upper end sur-
face of the spacer 7. This lowered upper end surface of
the fitting tab 7-1 is the surface opposite the base
threaded component 3-1, and when the washer/nut
assembly is set on the base threaded component 3-1,
the spacer 7 will be inserted into the base threaded
component 3-1 by the above-mentioned amount d even
if there is a positional shift between the fitting tab 7-1
and the slit 3-4, so the washer/nut assembly is able to
rotate without separating from the lower end surface of
the base threaded component 3-1. Accordingly, it is
easier to fit the fitting tab 7-1 into the slit 3-4.

The spacer 7 is made of a resin, while the washer 4
is produced by press-working a metal sheet, and the nut
5 is made of metal.

INDUSTRIAL APPLICABILITY

Because the present invention is structured as
described above, the fitting tab of the spacer that is inte-
grated with the washer is fitted into the slit without any
looseness, so the washer can be reliably prevented
from turning, and there is no centering deviation thereof.
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Also, since the fitting tab is tightly fitted into the slit
and thereby temporarily fastened, the work involved
during antenna attachment is facilitated. Furthermore,
the cable is supported by a cable supporting groove, so
the cable is protected.

Claims

1. An antenna attachment device, comprising:

a base threaded component that projects
downward from an antenna base and that has
threads formed around its outer periphery and a slit
in an axial direction thereof;

a nut that is threaded onto said base
threaded component and has a ring-shaped rib on
one side;

a washer that has formed in it a through-hole
through which the above-mentioned ring-shaped
rib provided to said nut can pass, and that has a U-
shaped cross section; and

a spacer that is integrally fastened to said
washer and has formed on it a fitting tab that fits
into the above-mentioned slit provided to the
above-mentioned base threaded component,
wherein the above-mentioned ring-shaped rib is
passed through the above-mentioned through hole
formed in the above-mentioned washer, and said
ring-shaped rib is caulked, which rotatably fastens
the above-mentioned washer to the above-men-
tioned nut; the fastening of the above-mentioned
spacer on said washer results in the integrated
washer/nut assembly being set in the above-men-
tioned base threaded component so that said
spacer faces the lower surface of the above-men-
tioned antenna base; and the fitting of the above-
mentioned fitting tab into the above-mentioned slit
keeps the above-mentioned integrated washer/nut
assembly from falling from the above-mentioned
base threaded component.

2. An antenna attachment device as defined in Claim
1, characterized by the fact that an engagement
groove formed in an engagement tab that projects
out from the outer periphery of the above-men-
tioned spacer is engaged with a notch component
formed in the above-mentioned washer, and the
above-mentioned spacer is pressed into and inte-
grated with the above-mentioned washer.

3. An antenna attachment device as defined in Claim
1, characterized by the fact that the above-men-
tioned fitting tab is molded such that it will be elastic
in a forked shape, and ridges are formed at the
positions that come into contact with the above-
mentioned slit.

4. An antenna attachment device as defined in Claim
1, characterized by the fact that the upper edge of
the above-mentioned fitting tab is formed lower
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than the upper surface of the above-mentioned
spacer.
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