2

<

EP 0 370 715

Européisches Patentamt
European Patent Office

Office européen des brevets

®

@) Application number: 89311967.7

@) Date of filing: 20.11.89

0 370 715
A2

@ Publication number:

EUROPEAN PATENT APPLICATION

® it c15 HO1Q 1/12

@) Priority: 22.11.88 JP 151909/88
23.01.89 JP 6212/89
25.01.89 JP 6525/89

Date of publication of application:
30.05.90 Bulletin 90/22

Designated Contracting States:
DE ES FR GB IT SE

@ Applicant: HARADA INDUSTRY CO., LTD.
17-13, 4-chome Minami Ohi
Shinagawa-ku Tokyo(JP)

@ Inventor: Harada, Jiro

Harada Industry Co. Ltd 17-13, 4-chome

Minami Ohi

Shinagawa-ku Tokyo(JP)

Inventor: Tsuchida, Heizo

2-7-12, Hachimandai

Isehara-shi Kanagawa-ken(JP)

Representative: Crawford, Andrew Birkby et al
A.A. THORNTON & CO. Northumberiand
House 303-306 High Holborn

London WC1V 7LE(GB)

@ A screw type coupling device and an antenna installation device using the same.

@ A screw type coupling device including a male
screw element (M) formed by instaliing a coil spring
helical component (13) on the outer surface of a
columnar element and a female screw element (N)
formed by installing a coil spring helical component
(16) in a tubular element so that the two helical
components are screwed its each other and thus
connected. The application of such a coupling de-
vice to an antenna for vehicles allows the antenna
having a male screw element at the base to be
removably attached to the vehicle body by screwing
the male screw element into the female screw ele-
ment.
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A screw type coupling device and an antenna installation device using the same

The present invention reiates to a device for
coupling two elements by means of screw engage-
ment of male and female elements and to an
antenna installation device which utilizes such a
coupling device.

Fig. 18 is a cross sectional view of a conven-
tional antenna installation device removably fasten-
ing the lower end of a rod-form automobile antenna
to the upper end of an attachment base installed in
a vehicle body.

A rod-form automobile antenna element 1
(whip antenna element) is provided with a joint 2 at
the lower end. The joint 2 has a first screw element
M provided integrally which has a male threaded
part 3 formed on its outer surface by cutting or
thread rolling. A beveled area 4 is formed on the
external surface of the joint 2 so as to facilitate the
screwing in or unsecrewing of the antenna 1.

An attachment base 5 is made of an insulating
material and is mounted on the vehicle body wall.
A female screw element N formed by cutling a
female threaded part 6 (which can engage with the
male threaded part 3) along the axis of a conduc-
tive part 7 is provided at the center of the attach-
ment base 5. The end portion of a terminal rod 8
which is used for connecting an antenna feeder line
is inserted into the lower end of the conductive part
7.

in this type of antenna installation device, the
antenna element 1 is removably attached to the
vehicle body wall by screwing the male screw
element M of the joint 2 of the antenna element 1
into the female screw element N of the attachment
base 5 in the direction indicated by the arrow in
Fig. 18.

However, this type of antenna attachment de-
vice has some disadvantages. The male threaded
part 3 of the male screw element M and the female
threaded part 6 of the female screw element N are
both formed by cutling or thread rolling using a tool
such as a die or tap, eic. Thus, a considerable
amount of work is required, and the cost becomes
proportionally higher. Furthermore, unless finishing
precision is very high, rattling, etc., tends to occur,
and it becomes very difficult to maintain stable
coupling. In addition, loosening tends to occur as a
result of vibration, etc., during operation of the
automobile. Accordingly, unless some device (e.g.,
a spring washer, efc.) is used to prevent such
loosening, there is a danger that the coupled parts
may separate and the antenna element 1 will fall
out. Thus, the structure becomes more complex if
a device for preventing loosening is added, result-
ing in that the installation is more complex.

Another type of antenna is also on the market,
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and this type of antenna provides a single-length
whip antenna which is manufactured at low cost
while providing excelient radio reception (which is a
minimum requirement for such antennas). This an-
tenna consists of a single conductive rod which is
more or less matched fo a quarter (1/4) wavelength
of the FM wave band. When installed, the antenna
is exposed outside of the vehicle. Thus, high ten-
sile strength materials having a high recoil strength
(e.g., high tensile strength stainless steel, etc.) are
used so that the antennas can withstand loads
which may be applied by obstructions while the
vehicle is in motion and during washing.

When this type of whip antenna is mounted on
a vehicle body in an assembly line, it occupies a
large amount of dead space in the transport trucks
used for transporting such vehicles. For this rea-
son, the whip antenna is usually designed to be
removable via screw coupling, etc., to an attach-
ment base on the vehicle body.

This type of antenna, howsever, also has prob-
lems. Since it uses a material of high tensile
strength, it has poor workability, and thread cutting
is difficult. As a resuit, it is difficult to screw couple
the antenna to the attachment base "as is". Ac-
cordingly, the antenna employs the structure as
shown in Fig. 19. The joint 2 is fixed to the base
end of the whip antenna element 1, and the male
screw 3 attached to this joint 2 is screwed into the
female screw 6 installed in the coupling part 5 of
the attachment base 4. The joint 2 is made of a
material which has a tensile strength lower than the
whip antenna element 1 in order to insure good
workability, and when this material is used it must
be thoroughly tested in view of its strength. Ac-
cordingly, there is a limit in terms of manufacturing
costs.

Another problem is that even if material of
proven strength is used, screw coupling must be
accompiished in a restricted space so that the
dimensions of the male screw cannot be very
large. As a result, if the load resulting from bending
of the whip antenna element 1 in the direction
indicated by the arrow in Fig. 19 is concentrated in
the screw area, the root of the male screw 3 is
likely to bend or break.

Accordingly, a first object of the present inven-
tion is to provide a screw type coupling device
which makes it possible io form a male screw
element and a female screw element of any de-
sired size (in terms of thread dimensions, pitch,
efc.) in a simple manner without any need for
cutting, thus allowing the coupling device to be
manufactured at a low cost.

A second object of the present invention is to
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provide a screw type coupling device which pro-
vides a tight screw-connection, which is free of
rattling, even where there is a Blight dimensional
error or variation, efc. in the helical pitch, etc. of
the respective helical components, thus making it
possible to obtain an effect that is equivalent to the
effect obtained by high-precision screw finishing.

A third object of the present invention is 1
provide a screw type coupling device in which
there is no danger of any loosening of the screw-
connected parts even though no special device to
prevent such loosening is installed, so that even if
the coupling device is subjected to vibrations, etc.,
there in no danger that the device will become
unscrewed and thus allow one of the coupled parts
to separate from the other and fall out.

A fourth object of the present invention is to
provide an antenna installation device equipped
with a coupling device wherein a male screw ele-
ment and a female screw element of the coupling
device can be formed without performing cutting
work thereto, so that the coupling device can be
manufactured at a low cost, has a simple structure,
and provides a stable coupling force.

In order to achieve the first object of the
present invention, (a) a male screw element is
formed by installing a coil spring form helical com-
ponent on the outer circumference of a columnar
base, (b) a female screw element is formed by
installing a coil spring form helical component
(which is capable of screw engagement with the
helical component of the male screw element) on
the inner circumference of a tubular base, so that a
screw type coupling device is obtained from the
male screw element and the female screw element.

In order to achieve the second object of the
present invention, the helical component of the
male screw element and the helical component of
the female screw element described above are
installed 80 that at ieast one end of each helical
component is fixed to the base for the correspond-
ing screw element, with the other end of the heiical
components remaining unfixed.

In order to achieve the third object of the
present invention, (a) the dimensions of the respec-
tive parts are set so that when the male screw
element is screwed into the female screw element,
the outer-circumferential portions of the helical
component of the male screw element are pressed
against the inner-circumferential portions of the hel-
ical component of the female screw element, and
(b) the inner circumferential surface of the tubular
base of the female screw element is formed from a
flexible material.

In order to achieve the fourth object of the
present invention, the screw type coupling device
is interposed between the lower end of a rod-form
automobile antenna element and the upper end of
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an attachment base (which is mounted on the ve-
hicle body wall) as a coupling means so that the
lower end of the antenna element is coupled to the
upper end of the attachment base, allowing the
antenna to be removed.

With the above described structure, the
present invention provides the following effects:

The male screw element and female screw
element can be formed by helical components with
prescribed wire diameters. Consequently, these
screw elements can be simply and easily formed

without any need for faborious cutting. Thus, the

screw type coupling device of this invention can be
manufactured at a low cost.

Elastic deformation is generated between the
respective helical component when the two helical
components are screwed together as the screwing
of the male screw element and female screw ele-
ment progresses. Accordingly, strain-absorbing ac-
tion is generated in the parts settling in against
each other. As a result, a tight screw-connection
which is free of rattling can be obtained even if
some slight dimensional errors or variations, etc.,
exist in the helical pitch, etc., of the respective
helical components. Thus, the same effect as with
high precision screw finishing can be obtained.

Predetermined pressing forces act more posi-
tively in the area of the screw connection. Since
expansion deformation of the helical component of
the female screw element is forced the diameter
thereof increase, and the female screw element is
pressed against the inner circumferential surface of
the tubular base part. Especially when the inner
circumferential surface of the ftubular base is
formed from a fiexible material, the female screw
element may even bite into the inner circumferen-
tial surface. Thus, even if no special device is
provided to prevent loosening, etc., loosening will
not occur, and even if the device is subjected to
vibrations, there is no danger that the coupled parts
wiil come unscrewed and fall out.

The antenna mounting device of the present
invention utilizes the above described coupling de-
vice in which the male and female screw elements
thereof are formed without cutting work. As a re-
sult, the coupling device can be manufactured at a
low cost, has a simple structure, and provides
stable coupling.

This invention can be more fully understood
from the following detailed description when taken
in conjunction with the accompanying drawings, in
which:

Fig. 1 is a cross sectional view of the siruc-
ture of a first embodiment of the present invention;

Fig. 2 is an enlarged cross sectional view
showing the connection of two screw elements
used in the embodiment of Fig. 1;

Fig. 3 is a cross sectional view showing the



5 EP 0 370 715 A2 6

relationship of two screw elements of another em-
bodiment of the present invention;

Fig. 4 illustrates the dimensional conditions
for the screw elements of Fig. 3;

Fig. 5 shows a schematic view of the rela-
tionship of two screw element of another embodi-
ment of the present invention;

Figs. 6, 7 and 8 illustrate the relationship of
iwo screw elements of different embodimentis of
the present invention;

Fig. 9 shows a screw connection employed
in the other embodiment of the present invention;

Figs. 10 and 11 shows different type of
antenna installation caps employed in the present
invention;

Figs. 12, 13 and 14 show the female screw
elements of different embodiments, respectively, of
the present invention;

Figs. 15 and 16 show coil spring form helical
components employed in the present invention;

Figs. 17(a), 17(b) and 17{(c) show cross sec-
tions of the helical componenis employed in the
present invention; and

Figs. 18 and 19 show prior art antenna in-
stallation devices, respectively.

Fig. 1 shows a cross section of the structure of
one embodiment of the present invention, where
the invention is applied to an automobile antenna
mounting assembly.

The antenna mounting assembly is designed
so that the lower end of a rod-form automobile
antenna element 11 is removably attached to the
upper end of an attachment base 15 (which has
been fastened to the vehicle body wall before-
hand). The antenna element 11 has an antenna
installation cap 12 near the lower end. A male
screw element M is provided on the circumference
of the (shank portion of the) antenna element 11 at
a position below the antenna installation cap 12.

The male screw element M is formed as fol-
lows: A first helical component 13 is formed by
coiling a stainless steel wire, for example, with a
prescribed wire diameter into the shape of a coil
spring. The thus formed helical component 13 is
mounted around the outer circumferential surface
of the lower end area of the antenna element 11
which acts as a columnar base part. One end of
the helical component 13 is fixed to the antenna
element 11 by welding, etc.

A hexagonal surface 14 is formed on the outer
surface of the antenna installation cap 12 in order
to facilitate screwing in and unscrewing of the
antenna element 11 using a tool such as a span-
ner, etc.

The attachment base 15 is made of an insulat-
ing material and has been fixed on the vehicle
body wall beforehand. A female screw element N is
provided in this attachment base 15. The female

10

15

20

25

30

35

40

45

50

55

screw element N is formed basically as in the
same manner as the male screw element M. Spe-
cifically, a second helical component 16 is formed
by coiling a stainless steel wire material, for in-
stance, with the same wire diameter and pitch as
the first helical component 13, into the shape of a
coil spring and is installed in a fastening cylinder
17 which acts as a tubular base. The upper end
portion 16a of the second helical component 16 is
fixed to the inner circumferential surface of the
fastening cylinder 17 so that the helical component
16 does not rotaie, and the remainder of the helical
component 16 is more or less free to move. The
lower end of the fastening cylinder 17 is covered
by an end closure 18. A hole is formed in the
center of the e end closure 18, and the lower end
16b of the helical component 16 is led out through
this hole. Thus, the lower end 16b is able to
function as a terminal rod for connecting an an-
tenna feeder line thereto.

When the rod-form automobile antenna sele-
ment 11 is attached to the vehicle body wall, the
male screw element M is screwed into the female
screw element N installed in the attachment base
15 in the direction shown by the arrow in Fig. 1. As
a result, the first helical component 13 of the male
screw element M is tightly screwed into the second
helical component 16 of the female screw element
N as shown in Fig. 2.

In this case, since only one end 16a of the
helical component 16 is fixed to the fastening cyl-
inder 17 (which acts as a base part) so that the
remaining portion thereof is more or less free to
move, elastic deformation is generated between the
two helical components 13 and 16 as they are
screwed together. Thus, the helical components 13
and 16 settle in against each other. As a resuit of .
this mutual settling in, strain which would occur
between the respective helical components can be
absorbed and eliminated. Hence, even if there is a
slight dimensional error or variation, etc. in the
helical pitch, etc. of the helical components 13 and
16, the two components can be tightly screwed
together without causing any rattling. Thus, an ef-
fect which is equivalent to the effect obtained by
high-precision screw finishing can be obtained.

When the rod-form automobile antenna ele-
ment 11 is remaved from the vehicle body wall, the
male screw element M installed on the lower end
of the antenna element 11 is unscrewed from the
female screw element N by pulling the male screw
element M (or antenna element 11) in a direction
opposite to the arrow in Fig. 1. As a result, the first
helical component 13 of the male screw element M
is unscrewed from the second helical component
16 of the female screw element N.

Thus, as described above, the rod-form auto-
mobile antenna element 11 can easily be mounted
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to and removed from the vehicle body.

in the above embodiment, the male screw ele-
ment M and female screw element N are formed
by respective helical components 13 and 16. In
other words, the screw elements M and N can be
formed easily without any need for the laborious
cutting, etc., required in conventional devices. Ac-
cordingly, such a screw type coupling device which
consists of the male screw element M and female
screw element N can be manufactured at a low
cost. Furthermore, the wire diameters of the helical
components 13 and 16 can be set at any desired
size regardless of the diameter or wall thickness,
etc. of the antenna element 11 and the fastening
cylinder 17. Accordingly, even if the diameter or
wall thickness, etc., of the antenna element 11 is
too small to form thread thereon, such a require-
ment can easily be satisfied by selecting the wire
diameter of the helical componenis 13 and 16 in
accordance with the magnitude of the mechanical
coupling force that is required.

Fig. 3 shows a cross section of a second
embodiment of the present invention. This embodi-
ment differs from the first embodiment in the fol-
lowing two respects: First, the dimensions of the
two screwing parts are set so that when the male
screw element M is screwed into the female screw
element N, the outer circumferential portions of the
first helical component 13 of the male screw ele-
ment M are pressed against the inner circumferen-
tial portions of the second helical component 16 of
the female screw element N. Second, the inner
circumferential surface of the attachment base 15"
for the female screw element N is formed from a
flexible material, e.g., a soft synthetic resin, etc.
Accordingly, when the two helical components 13
and 16 are screwed together, they press against
each other in a radial direction with the respective
helical diameters D1 and D2 maintaining the reia-
tionship of:

D1 < D2.

In this case, the size of the gap G is set as
described below in order to insure that the pressing
force between the facing surfaces acts reliably.

Fig. 4 shows the dimensions that are required
in order for the helical components 13 and 16 to
have the relationship shown in Fig. 3.

First, the pitch P of the first helical component
13 and the pitch P of the second helical compo-
nent 16 must coincide in order for the two helical
components 13 and 16 to overlap so that the two
are shifted relative to each other in the radial
direction.

Next, it is necessary to satisfy the relationship
below, in which dM is the wire diameter of the first
helical component 13 and dN is the wire diameter
of the second helical component 16:

dM + dN > P > dM (or dN)
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Referring to "dM (or dN)" in the above formuia,
the larger of the two wire diameters is selected. If
dM equals dN, then the inequality becomes:
2dm (= 2dN) > P > dM (or dN)

Furthermore, the gap G between the outside
circumferential surface of the antenna element 11
{(which acts as the columnar base part) and the
inside circumferential surface of the attachment
base 15 is set at Gb which is slightly smaller than
Ga (which is geometrically determined when the
pitch P is set at a prescribed size in accordance

with the wire diameters as described above). As a

result, a prescribed pressing force is obtained
more positively in the screw connection area when
the helical components 13 and 16 are screwed
together. Furthermore, the helical component 16 is
subjected to an expansion deformation in a direc-
tion which increases the helical diameter of the
helical component 16. As a result, the helical com-
ponent 16 bites into the circumferential surface of
the attachment base 15 which consists of a flexi-
ble material.

Thus, this embodiment has the same effect as
the first embodiment. In addition, in this embodi-
ment, there is no danger that the coupled elements
will loosen even though no special device for pre-
venting the loosening, etc. is installed. Thus, even
if the antenna is subjected to vibration, etc., during
operation of the automobile, the coupled elements
will not come unscrewed and the antenna element
11 will not fall out.

In the above embodiments, the wire diameter
of the first helical component 13 and the wire
diameter of the second helical component 16 are
squal; however they can be different. For example,
as shown in Fig. 5, the wire diameter of the first
helical component 13 can be smaller than the wire
diameter of the second helical component 16 so
that the two helical components are shifted relative
o each other in a radial direction and overlap as in
the embodiment of Fig. 2.

Furthermore, in the above smbodiment, the
helical pitch P of each of the first and second
helical components 13 and 16 is approximately
fwice as large as the wire diameter d of such
helical components (P = 2d) as shown in Fig. 6.
However, it is possible to set the helical pitch P of
these two helical components 13 and 16 to be
about the same as the wire diameter d of these
helical components (P = d) as shown in Fig. 7. In
this case, the male screw element M is screw-
connected to the female screw selement N so that
the male screw element M is inside the female
screw element N by P/2.

Furthermore, as shown in Fig. 8, it is also
possible to screw-couple the first helical compo-
nent 13 with the second helical component 16 with
a dimensional relationship that is intermediate be-
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tween Figs. 6 and 7.
Fig. 9 shows a modified connection between

the antenna 11 and the attachment base 15. In this.

antenna, the first helical component 13 is provided
away from the lower end of the antenna element
11, and the lower end 11a of the antenna element
11 (i.e., the portion not covered by the first helical
component 13) is supported by being tightly in-
serted into a narrow-diameter part 17a located at
the lower end of the fastening cylinder 17 in the
attachment base 15.

With this structure, since the male screw ele-
ment M is formed by installing a coil spring form
helical component 13 on the outer circumferential
surface of the lower end poriion of the antenna
element 11, a highly rigid and highly elastic whip
element material can be used "as is" as a coupling
core. Thus, a force which is able to withstand
bending stress generated by external forces can be
obtained from the whip antenna element itself. As a
result, the coupling strength is stronger than a
conventional joint, and no bending or breaking
would occur even if a large load is applied. Also,
since the upper portion of the helical component 13
is positioned inside the antenna installation cap 12,
the space inside the cap 12 is filled by the helical
component 13, thus reinforcing the antenna in-
stallation cap 12.

In all of the above described embodiments, an
upper end portion of the helical component 13 is
positioned inside the antenna installation cap 12 so
that the cap 12 is reinforced. However, if there is
no need for such reinforcement, the helical compo-
nent 13 can be installed as shown in Fig. 10 so that
the helical component 13 is not covered by the
skirt portion of the installation cap 112. It is also
possible to use an installation cap 12 which does
not have an internal space as shown in Fig. 11.

In the above described embodiments, the an-
tenna installation cap 12 is in a skirt-like shape.
However, it may have any shape which allows the
use of a tightening tool.

Though the fastening cylinder 17 is used for
coupling the male and female screw elements M
and N in the above described embodiments, a hole
20 can be made directly in the attachment base 15
as shown in Fig. 12. it would also be possible to
mold the attachment base 15 from a material such
as synthetic resin, etc. so that it tightly surrounds
the circumference of the coiled helical component
16 as shown in Fig. 13, thus forming an attachment
hole 20’ having partially embedded helical compo-
nent 16 therein. Furthermore, as shown in Fig. 14,
the male screw slement M of the antenna 11, can
be screwed into an ordinary female screw 16 of a
connecting assembly 21 which is fixed in the at-
tachment base 15.

In all of the embodiments, the invention is
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explained with reference to the helical component
as shown in Fig. 15, which is a round shape
component. However, it would be possible to use a
square shaped helical component such as that
shown in Fig. 16.

Furthermore, a wire with a square cross section
as shown in Fig. 17(b) or a wire with an elliptical
cross section as shown in Fig. 17(c) can be used
for the helical components instead of a wire with a
circular cross section such as that shown in Fig.
17(a).

.As described in detail, according to the present
invention:

1. Since the male screw element and female
screw element can be made without cutting, the
coupling device can be manufactured at a low cost.

2. Since a tight screw connection which is
free of rattling can be obtained even if there is a
slight dimensional error or variation, etc., in the
helical pitch, eic., of the respective helical compo-
nent, the present invention can provide the same
type of screw coupling device as high-precision
couplings.

3. With the screw type coupling device of
the present invention, there is no danger of the
screw connection loosening even in the absence of
an anti-loosening devices. Accordingly, even the
device is subjected to vibrations, etc., there is no
danger that the coupled elements will come un-
screwed and one of them will separate from the
other and thus fall out.

4, The antenna installation device is made
up of a coupling device in which a male screw
element and female screw element are formed
without cutting work. As a result, the antenna in-
stallation device can be manufactured at low cost,
has a simple struciure, and provides stable cou-
pling.

5. The male screw element is formed by
installing a coil spring form helical component on
the outside circumferential surface of the lower end
portion of a rod-form antenna element so that the
antenna element can be screw connected to an
attachment base of a vehicle body. Thus, a whip
antenna for vehicles in which the coupling portion
of the antenna has a strength large enough to not
break even if the load applied to the antenna is
concentrated to the coupling portion.

6. The female screw element is formed by
installing a coil spring form helical component in
the attachment hole of an attachment base of a
vehicle body so that an antenna having at its lower
end a coil spring form helical component (and even
a conventional antenna with a connecting screw
formed at its base) is removably screwed con-
nected to the female screw element. Thus, the
antenna is easily mounted to the vehicle body with
the two helical components being snugly and tight-
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ly connected to each other.

Claims

1. A screw type coupling device characterized
by comprising:

a male screw element (M) formed by installing a
coil spring form helical component (13) on the
outer circumferential surface of a columnar ele-
ment; and

a female screw element (N) formed by installing a
coil spring form helical component (16) on an inner
circumferential surface of a tubular element, said
helical component of said female screw element
engaging with said helical component of said maie
screw element by being screwed-in.

2. A screw type coupling device according to
claim 1, characterized in that one end of said
helical component of said male screw element is
fixed to said columnar element and one end of said
helical component of said female screw element is
fixed to said tubular element, with other portions of
said helical components being free.

3. A screw type coupling device according to
claim 1, characterized in that said male screw
element is screwed into said female screw element
with the outer circumferential portion of said helical
component of said male screw element being
pressed against the inner circumferential portion of
said helical component of said female screw ele-
ment.

4. An antenna installation device for removably
attaching an antenna element to an attachment
base installed in a vehicle body characterized by
comprising: )

a male screw element (M) provided with a helical
component (13) on an outer circumferential surface
of a lower end of said antenna; and

a female screw element (N) provided with a helical
component (16) in a hole on said attachment base
so that said male screw element is screwed to said
female screw element.

5. An antenna for vehicles characterized in that
a male screw element (M) is formed by installing a
coil spring helical component (13) on an outer
surface of a lower end of a rod-form antenna ele-
ment (11) so that said antenna element is remov-
ably screw-connected to an attachment base in-
stalled in a vehicle body wall.

6. An attachment base for attaching an antenna
-element for vehicles characterized in that a female
screw element (N) is formed by instaliing a coil
spring helical component (16) in an attachment
hole on said attachment base (15) and is instalied
in a vehicle body so that a male screw element (M)
provided at a lower end of a rod-form antenna
element (11) is screwed into said female screw
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element.

7. An attachment base according to claim 6,
characterized in that said male screw element of
said antenna comprises a coil spring helical com-
ponent installed on an outer circumferential surface
of said lower end of said rod-form antenna ele-
ment.

8. A coupling device characterized by compris-
ing a pair of screw elements (M, N) engageable
with each other, at least one of said screw ele-
ments being a helical component.

9. A coupling device according to claim 8,
characterized in that said screw elements com-
prise:

a male screw element (M) consisting of a first
helical component (13) provided on an outer cir-
cumference of a columnar element with one end of
said helical component fixed to said rod element;
and

a female screw element (N) consisting of a second
helical component (16) provided in a fastening cyl-
inder (17) with one end of said helical component
fixed to said fastening cylinder.

10. A coupling device according to claim 9,
characterized in that the helical diameter of said
first and second helical components are equal.

11. A coupling device according to claim 9,
characterized in that the helical diameter of said
second helical component is farger than the helical
diameter of said first helical component.

12. A coupling device according to claim 9,
characterized in that the diameter of a wire used
for said second helical component is larger than
the diameter of a wire used for said first helical
component.

13. A coupling device according to claim 8,
characterized in that said second helical compo-
nent is partially embedded in said fastening cyl-
inder.

14. An antenna fastening device characterized
by comprising:
an antenna element (11) provided with a male
screw element (M) at its lower end; and
an antenna attachment base (15) provided with a
female screw element (N} which engages with said
maie screw element.

15. An antenna fastening device according to
claim 14, characterized in that said male screw
element consists of a first helical component with
its upper end fixed to said antenna element and
said female screw element consists of a second
helical component with its upper end fixed to said
antenna attachment base.

16. An antenna fastening device according to
claim 14, characterized in that the helical diameter
of said first and second helical components are
equal.

17. An antenna fastening device according to
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claim 14, characterized in that the helical diameter
of said second helical component is larger than the
helical diameter of said first helical component.

18. An antenna fastening device according to
claim 14, characterized in that the diameter of a
wire used for said second helical component is
larger than the diameter of a wire used for said first
helical component.

19. An antenna fastening device according to
claim 14, characterized in that said second helical
component is partially embedded in said fastening
cylinder.
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