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HELICAL ANTENNA, AND METHOD FOR MANUFACTURING SAME
BACKGROUND OF THE INVENTION
1l. Field of the Invention
The present invention relates to a helical antenna for
portable radio devices, which is formed by means of a coated
conductive layer around an insulator, and in which the coil

component and mounting component are integrally formed, as

well as to its method of manufacture.
2. Description of Related Art

Helical antennae with spirally shaped coil elements are
widely used in pbrtable radio devices such as portable

telephones.

An example of a coil which is used in such conventional

helical antennae is depicted in Fig. 13.

As shown in the figure, a helical antenna 100 comprises
a cover component 101, a coil component 10.2, and a mounting
component 103, with the coil component 102 housed inside the
cover component 10, and the mbunting component, which is used
to join the antenna to the radio device, located at the bottom

end.

An example of a coil with another structure which is used
in helical antennae (Japanese Laid-Open Utility Model figure
is fabricated by providing a spiral groove 202 around the
sides of an insulated, columnar body 201, and by then

providing a pléting layer 203 on the concave surface of ‘the
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sp'iral groove 202. The spiral antenna 200 is alternatively
fabricated by forming a plating layer 203 on the insulated, |
columnar body 201 having the spiral groove 202, either in its
entirety or on the entire side surface thereof; finally

removing the excess plating layer 203 on the outermost layer
of the side surface of the insulated, columnar body 201 by
grinding it or the like; and leaving the plating layer 203

on the concave surface of the spiral groove 202.

The method for manufacturing a coil element, which is
noted in Japanese Laid-Open Patent Application 7-302716, is

described below with reference to Fig. 15.

As shown in Fig. 15a, a mounting component 302 of
insulated, cylindrical main body 301. A spiral groove 303
is provided, as shown in Fig. 15b,. around the outer peripheral
side surface of the main body 301. A conductive layer 307
consisting of a metal is then allowed to adhere by means of
plating or the like to the entire surface of the main body
301 and the mounting component 302, resulting in the state
depicted in Fig. 15¢c. The outer peripheral side surface of
the main body 301 is then machined with a lathe or the like,

and the upper surface of the main body 301 is ground.

When this is dohe, the conductive layer 307 that adheres
to the bottom of the main body 301 and inside the groove 303,
and that has been formed on the surface of the mounting
component 302, is left, and fhe conductive layer 307 adhering
to the outer peripheral side surface of the main body 301 is
removed by machining. This results in the manufacture of the

coil elemerit depicted in Fig. 154, which is furnished with
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a coil compdnent 304 formed by the conductive layer 307 in

the groove 303.

The helical antenna depicted in Fig. 13, however,
suffers from the drawbacks of higher manufacturing costs and
irregular el_éctrical properties because it is constructed by
assembling a coil component, cover component, and mounting

component with individual parts.

When electrical power is applied to the spiral antenna
on which a spiral groove has been formed, as shown in Fig.
14, electrical power-can be supplied only by soldering to the

plating layer 203 formed in the groove, resulting in the

~i1nconvenience of the working procedures needed for the supply

of electrical power.

As shown in Fig. 15, the device is integrated with the
mounting component, but the device depicted in Fig. 15 suffers
from drawbacks in that the thinness and the high degrée of
hardness of thé plating layer result in poor workability,
causing the plating layer to be broken durihg the machining

process, or burrs are produced in the plating layer as a result |

- of the machining, and so forth, so that irregularities are

produced in the electrical properties of the coil element.
Particularly when a coirer is 'mollded over the coil element,
the risk of burrs adhering to undesirable parts during molding
results in the deterioration of the electrical properties and

quality.

In addition, when a helical antenna is used in a portable

telephone or portable radio device, such devices are
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frequently used in poor environments involving rug_ged use and
exposure to wind and rain, with considerable external force
exerted on the antenna component. When conventional helical
antennae are mounted on radio device main bodies, problems
include insufficient mechanical strength and a poor

water-proof mechanism.

Furthermore, when portable radio devices are dropped or
the like, and when force is obliquely exerted on the antenna
and the like, there are problems in that the impact received
by the antenna is transmitted as such to the base plate of

the radio device main body, damaging the base plate.
SUMMARY OF THE INVENTION

An object of- the present invention is to provide a .
helical antenna that is less 'expensive, that has fewer
electrical property irregularities, that is easy to mount,
that has better mechanical strength, and that has excellent

water-proofness, as well as a method for its manufacture.

To achieve the aforementioned objectives, the method fon
manufacturing a helical antenna in the present invention is
such that the cutting boss componenf of a first molded
element, which has a spiral groove formed around an insulator
and which has a mounting component at one end and the
aforementioned boss component at the other, is chucked, the
component's are plated, the metal layer is then removed except
from the aforementioned groove and mounting component, and

the boss component is subseﬁuently cut off, so as to form a
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helical antenna in which the coil main body and mounting

component are integrated.

The helical antenna pertaining to the present invention
is a helical antenna which is formed by using a metal layer
fo coat a first molded element that has a spiral groove formed
around an insulator and thai: has a mounting component at one
end, and by then removing the metal layer except f;:'om the
aforementioned groove component and mounting component,
wherein the mounting component is electi:ically connected
integrally with the coil main bbdy constituting the helical .
antenna, and said mounting component is mounted on the base
plate of a radio dévice main body so aé to electrically connect
the aforementioned helical antenna with the radio device main

body.

The helic_al antenna pertaining to t_he present invention
further involves providing an annular protruding rib, O-ring,
or concave-convex component to a cover component integrally
formed with the coil maiﬁ body or to a separately formed cover
cdmponent. The radio device main body case cover can also

be used as such for the cover o‘f the coil main body.

The bottom of the coil main body may also be provided
with a fitting component of roughly the same diameter as that
of the coil main body, and the bottom of said fitting component
may also be provided with a mounting component that is
electrically connected to the coil component. In this case,

the moﬁnting component may also have a threaded structure.
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Because the boss component in the present invention can
thus be used as a chucking component during the cutting and
machining pr'ocesses, it can be held when cut, regardless of
the shape of the mounting component, alloWing the cutting and

machiﬁing work to be managed more easily. .

Additionally, the coil main body and mounting component
are electrically connected in an integral manner, and the
antenna is electrically connected to the base plate of the
radio device main body by means of the mounting component,
so irregulérities in the electrical properties can be

reduced.

The integral formation of a cover component with the coil
main body also allows manufacturing costs to be reduced, and.
ihserting an O-ring or rib into the cover component allows
the air-tightness and the water-proof capacity to be |
improved. 1;\150, when the helical antepna is assembled with
the radio device main body using the radio device case cover
as a cover for the coil main body, no separate cover is needed
for the coil main body, the air-tightness is improved, and

no additional water-proof means is needed.

A structure in which the cover component is | joined to
the cylindrical rim of a radio device main body, or a structure
in which the mounting component is threaded and easily screwed
onto the radio device main body, allows the integration of
the radio device and the antenna component to be designed;
it also prevents impact to the antenna top, when the radio

device has been dropped, from being directly transmitted to
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the base plate, reduces the load on the base plate, and can

prevent the base plate from being damaged. '

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. la is a front view of the molded element serving
as the basis for ménufacturing the helical antenna pertaining
to the pi'esent invention; Fig. 1b is a front view of the
helical antenna pertaining to the present invention; Fig. lc
is a bottom view of the helical antenna pertaining to the

present invention;

Fig. 2a depicts the assembled configuration of a first
erﬁbodiment of the helical antenna pertaining to the present
invention; Fig. 2b is a half cross section of the
configuration of the first embodiment of the helical antenna

pertaining to the present invention;

Fig. 3 depicts the configuration of a second embodiment

of the helical antenna pertaining to the present invention:

Fig. 4a is a half cross section of an example of the
helical antenna of the present invention mounted on a portable
radio device main body: Fig. 4b depicts the connection with
a base plate in an -example of the helical antenna of the
present invention mounted on a portable radio device main

body;

Fig. 5 depicts an example of the helical antenna of the
present invention mounted on a portable radio device main

body:;
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Fig. 6 depicts an example of the helical antenna of the
present invention mounted on a portable radio device main

body:

Fig. 7 depicts an example of the helical antenna of the
present invention mounted on a portable radio device main

body:

Fig. 8a is a half cross section of an example of the
helical antenna of the present invention mounted on a portable
radio device main body; Fig. 8b depicts the connection with
a base plate in an example of the helical antenna of the
present invention mounted oﬁ a portable radio device main

body;

Fig. 9 depicts an example of the helical antenna of the
present -invention mounted on a portable radio -device main

body;

Fig. 10a depicts the configuration of a third embodiment
of the helical antenna of the present invention; Fig. 10b is
a bottom view depicting the configuration of the third

embodiment of the helical antenna of the present invention:

Fig. l1lla is a half cross section depicting an example
of the helical antenna of the present invention mounted on
a portable radio device main body: Fig. 11lb depicts the
connection with a base plate in an example of the helical
antenna of the present invention mounted on a portable radio

device main body,?
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Fig. 12a is a half cross section depicting an exémple
of the helical antenna of the present invention mounted on
a portable radio device main .body; Fig. 12b depicts the
connection with a b.ase plate in an example of the helical
antenna of the present invention mounted on a portable radio

device main body:;
Fig. 13 depicts a conventional helical antenna;

Fig. 14 depicts another example of a conventional

helical antenna; and

Fig. 15a, b, ¢, and 4 each depict a step in the

manufacture of a conventional helical antenna.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Methods for manufacturing the helical antenna of the

present invention and embodiments of the helical antenna are

described below with reference to Fig. 1.

As shown in F'ig. la, a molded element is formed with .;:1
spiral groove 4 around an insulated coil main body 2, with
a mounting component 3 at one end and a cutting boss component
6 at the other end. The helical antenna 1 shown in Fig. 1b
is fabricated by then chucking the aforementioned bhoss
component 6, plating the entire surface of the coil main body -
2 and the mounting component 3 with a conductive layer 7
consisting of a metal, cutting and grinding off the plating
layer with a lathe or the like except from the aforementioned
groove component 4 and mounting component 3, and cutting off

the aforementioned boss component 6. The plating treatment
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preferably involves applying copper as the substrate .to a

thickness of about 5. um, followed by nickel plating to a

thickness of about 1 um. Fig. 1lc is a bottom view.

As may be seen by referring to Fig. 1, the main body has
a cylindrical shape, and the boss component 6 can be ﬁsed as
a chucking Component during cutting' and machining, allowing

the cutting and machining work to be easily managed.

A conductive layer 7 is formed over the entire mounting
component 3 provided at one end, and this conductive layer
7 is electrically connected with the colil component 5 through
the bottom surface of the coil main body 2. As a result, simply
mounting the mounting component 3 on a radio device main body
allows the helical antenna to be electfically connected to
the radio device main body with fewer irregularities in the
electrical properties, and it can be mechanically fixed.

Since the present invention has a boss component 6 that serves

-as a chucking component, the mounting component 3 or coil main

‘body 2 can be easily machined. The groove component 4 in Fig.

1 was integrally provided when the first molded element was
molded, but it may also be formed by molding a first molded
element with the mounting component 3 at one end of the coil
body 2 of the insulator and the cutting boss component 6 at
the other end, and by then chucking the boss component to cut

the groove.

The configuration of a first embodiment of the helical
antenna obtained by the manufacturing method of the present

invention is depj.cted in Fig. 2. F;tg. 2a depicts the assembled

10
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configuration of the first embodiment, and Fig. 2b is a half

cross section thereof.

As shown in Fig. 2, thé configuratio.n in the first
embodiment is such that the spiral groove component 4 formed
én ﬁhe surface of the cylindrical insulator is plated, thereby
forming the coil component 5, the mounting component 3 that
is electrically connected with the coil component 5 is
provided to the bottom, and a cover 8 is fitted onto the coil
main body 2 and is integrated with it by adhesion or the like.
The mounting component 3 is provided with a screw hole 9

allowing it to be screwed to a radio device main body.

The configuration of a second embodiment of the helical
antenna obtained by the manufadturing method of the present
invention is illustrated in the half cross section in Fig.

3.

As shown .in Fig. 3, the configuration of the second
embodiment is modeled in such a way that a spiral groove around
a coll main body 22 ié plated, resulting in the formation of
a coil component 25, the bottom_'is provided.with a mounting
component 23 that :_I.s electrically connected with the coil
component 25, and a cover 28 is integrated with the coil body
22 by insert molding or the like on the coil ‘main body 22.
The mounting component 23 is then provided with a screw hole

9 allowing it to be screwed to a radio device main body.

The cover 28 is integrally molded with the coil main body

22 in this manner, thereby rendering means for adhesion or

11
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the like unnecessary and allowing the manufacturing costs to

be lowered.

Fig. 4 depicts the configuration of an embodiment in
which the helical antenna of the present invention is niounted
6n a portable radio device main body. Here, Fig. 4a is a half
cross section, and Fig. 4b depicts the connection with the

base plate.

Fig. 4 depicts a mounted example of the helical antenna
having the configuration of the second embodiment shown in
Fig. 3, but it ié mounted essentially in the same manner as
the helical antenna 1 havin_g the configuration in fhe first

embodiment depicted in Fig. 2.

As indicated in Figs. 4a and b.‘ the case 10 of a radio
device main body is provided with a cylindrical rim 20 serving
as an antenna retaining component 11, the helical antenna 21
is fitted into the antenna retaining component 11, and the
radio device case 10 retains the antenna outer diameter,

allowing it to be mounted on a portable radio device.

At this time, the helical antenna 21 mounting component
23 is fixed to a radio device boss 14 by means of the portable
radio device base plate 12 and a mounting vise 13. In this
way, the radio device case 10 itself directly holds the outer
circumference of the antenna, thereby enhancing the
mechanical strength and preventing the antenna component £rom
bé’ing broken even when the radio device is dropped. The

helical antenna 21 mounting component 23 may also be connected

12



10

15

20

25

to the base plate by means of -a connecting part instead of

being directly fixed to the base plate.

Fig. 5 is a half cross section depicting the
configuration of another embodiment of the helical antenna
21 of Fig. 3 mounted on a portable radio device main body,
where the example shown in Fig. 4 is provided with a

water-proof mechanism.

As shown in Fig. S, the water-proof mechanism is provided
with a groove 24 in part of the cylindrical rim 20 with which
the radio device main body case 10 has been provided as an
antenna retaining component 11, and an O-ring 16 is inserted
into the groove. Although an O-ring is provided in the groove
24 of the antenna'retaining component 11 of the radio device
main body case in Fig. 4, a groove may also be provided around
the bottom of the case of the helical antenna 21, and the
O-ring may be inserted therein. The helical antenna mounting
component 23 is mounted on the portable radio device in the

same way as indicated in Fig. 4.

Fig. 6 is of a configuration of an embodiment showing
another water-proof mechanism for mounting the helical

antenna 21 of Fig. 3 on a portable radio device main body.

In this half cross section, an annular protruding rib
17 is provided around the outer peripheral surface at a

location inserted into the antenna retaining component 11

-near the bottom of the helical antenna 21. Thils increases

i:he air-tightness and the water-proof performance when the

antenna is inserted into the antenna retaining component 11.

13
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A resi_lient material, such as an elastomer, should be used
as the material for the helical antenna 21 cover component
28. The helical antenna mounting component 23 is mounted on
the portable radio device in the same manner as indicated in

Fig. 4.

Fig. 7 is of a configuration of another embodiment of
a modification of the helical antenna 21 depicted in Fig. 3
with a different mounting structure on a portable radio device

main body.

In this half cross section, the heiical antenna 31 is
such that the spiral groove component on the coil main body
32 is plated, resulting in the formation of a coil component
35, the bottom is provided with a fitting component 15 having
roughly the same diameter as tha_t of the coil main body, the
bottom of the fitting component is equipped with a mounting
component 33 that is electrically connected with the coil
component, and a covér 38 is integrally formed with the coil
main body 32 by means of molding or the like on the coil main
body 32. The mounting component 33 is provided with a screw

hole 9 allowing it to be screwed to a radio device main body.

The radio device main body is provided with a cylindrical

rim 20 having nearly' the same wall thickness as the cover

component of the helical antenna 31 and roughly the same

diameter as the helical antenna 31.

When the mounting component 33 of the helical antenna
31 is fitted into the cylindrical rim component 20 of the radio

device main body, the fitting component 15 is fitted into the

14
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rim component 20. The mounting component 33 is then ;fixed
to the radio device boss by means of the base plate 12 of the
pox_‘table radio device and the mounting vise 13, thereby

joining the lower end of the helical antenna cover component

38 to the top end of the cylindrical rim component 20.

This mounting allows the integration of the radio device

and the antenna component to be designed, preiients impact to

the antenna top from being directly transmitted to the base

plate when the radio device has been dropped, and can prevent

the base plate from being damaged.

Another embodiment with é, different mounting structure
on a portable radio device main body in the present invention
is depicted in Fig. 8 as a modification of the configuration
in thé first embodiment. Fig. 8a 1is a half cross section,

and Fig. 8b depicts the connection with the base plate.

The configuration of the embodiment depicted in Fig. 8

. 1s such that the spiral groove component on a coil main body

42 is plated, resulting in the formation of a coil component
45, the bottom is provided with a mounting component 43 that
is electrically connected, and a cover 48 is fitted onto the
coil main body 42. A concave groove 44 1s provided around
the outer peribhe_ry near the bottom of the cover 48.. A convex
component is provided around the inner periphery of the

cylindrical rim of the radio device main body case, and the
convex and concave components are fitted together when the
helical antenna 41 is inserted into the rim component 20. The
cover component of the radio device main body is separated

into a front A and rear B.

15
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The mounting of the helical antenna 41 depicted in Fig.

8 to the radio device main body is described below.

First, the concave component 44 of the helical entenna
41 on which the cover 48 has been fitted is fitted to the convex
component formed in the rim component 20 of the rear component
B of the radio device case. The mounting comp_bnent 43 of the
helical antenna is then fixed to the radio device boss 14 by
means of the base plate 12 of the portable radio device and
the mounting vise 13. The convex component formed on the rim
component 20 of the front component A of the radio device case
is fitted into the concave component 44 of the helical antenna
41, and the helical antenna 41 is incorporated into the radio

device main body.

‘Because the cover.48 of the helical antenna 41 is
sandwiched by the radio device case 10 and is thus fixed, it
is not necessary to fix the cover 48 and coil main body 42

as a single antenna unit is, and the costs can be reduced.

Fig. 9 is a half cross section of the configuratien of
another embodiment of a mounting mechanism for the helical
antenna obtained by the manufacturing method of the present

invention.

In the configuration of the embodiment depicted in Fig.
9, the spiral groove on a coil main body 52 is plated,
resulting in the formation of a coil component 55, and the
bottom is provided with an electrically connected mounting
component 53. Thus constructed, the coil main body 52 is fixed

by being fitted into an antenna cover integrally formed with

16
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a radio device case 10. 13ecause the radio device case 10 is
thus integrated with the cover of the antenna, the water--
proofness and strength can be increased, the design results
in an integrated impression, and manufacturing costs can be

lowered.

Figs. 10a and b depict the configuration of another
embodiment of the helical antenna obtained by the

manufacturing method in the present invention.

The helical antenna 61 depicted in Fig. 10 is such that
the spiral groove component on the coil main body is plated,
resulting in the formation of a coil component 65, the bottom
is provided with an eleci:rically connecte_d mounting component
63, and the mounting component 63 is threaded to ailow it to
be screwed to the main body of the radio device. When the
helical antenna 1s thus screwed to the radio dev:l.ce méin body,
it can be easily joined with the radio device main body without

opening the radio device case 10.

In Fig. 10, the helical antenna cover was integrally
formed with the coil main body, but a separately provided

cover may be fitted.

Fig. 11 is of the configuration of an embodiment in which
a screwing type of helical antenna 61 to which the mounting
component depicted in Fig. 10 has been screwed is mounted on
a portable radio device main body. Fig. ila is a half cross
section, and Fig, 11b depicts the connection with the base

plate.

17
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As shown in Figs. 1lla and b, a mounting nut 18 is
integrally fixed béforehand to the inner periphery of the
cylindrical rim component 20 with which the case 10 of the
radio device main body is provided. The helical antenna 61.
is then inserted into the rim component 20, and the mounting
component 63 is screwed to the mounting nut 18, so as to fix

the' helical antenna to the radio device main body.

At this time, the mounting nut 18 of the helical antenna
is electrically joined with the radio device base plate 12
of a portable radio device or the like by means of a contact

terminal 19.

Fig. 12 is of the configuration of another embodiment
of a screwing type of helical antenna 61 to which a mounting
component is screwed. Fig. 12a is a half cross section, and

Fig. 12b depicts the configuration of the connection with a

| base plate.

As shown in Figs. 12a and b, threading for -screwing the
helical antenna 61 is previously provided on the inner
periphery of the cylindrical rim component 20 with which the
case 10 of a radio device main body has been equipped. The
helical antenna is fixed to the radio device main body by
screwing the mounting component 63 of the helical antenna to
the radio device main body. In this method, no nﬁt is needed,
allowing manufacfuring costs to be reduced. The mounting
component 63 of the helical antenna may be extended and
lengthened, so as to bring the tip of the mounting component
63 into contact with the contact terminal 19 when it has been

completely mounted, allowing it to be electrically connected

18
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with the radio device base plate 12 of the portable fadio

device.

| Because the boss component can be used as a chucking
component during cutting and machining in the method for
manufacturing the helical antenna pertaining to the present
invention, it can be held when cut, regardless of the shape
of the mounting component, allowing the cutting and machining

work to be managed more easily.

Because the helical antenna of the present invention is
constructed as described above, the coil main body and
mounting component can be electrically connected in an
integral manner, and the mounting component can be directly
fixed to the base plate of a radio device main body, allowing

irregularities in the electrical properties to be reduced.

Manufacturing costs can be lowered by integrally molding
the cover component with the coil main body, and an O-ring
can be inserted into the cover component to increase the
air-tightness and improve the water-proof function. When the
helical antenna is incorpdrated in the radio device main body
using the case cover of the radio device as the cover for the
coil main body, no separate cover is needed for the coil main
body, the air-tightness is increased, and no additional

water-proof means is needed.

A structure in which the bottom end of the cover
component is joined to the cylindrical rim of a radio device
main body, or a structure in which the mounting component is

threaded and easily screwed onto the radio device main body,

19



allows the integration of the radio device and the antenna
component to be designed; it also prevents impact to the

antenna top, when thé radio device has been dropped, from
being directly transmitted to the base plate, reduces the load
on the base plate, and can prevent the base plate from being

damaged.

20



10

15

20

WHAT IS CLAIMED IS:

1. A method for manufacturing a helical antenna,

comprising the steps of:

chucking a cutting boss component of a first molded
element that has a spiral groove formed around an insulator
and that has a mounting component at one end and said boss

component at another, and plating these components; and

then removing a metal layer except from the said groove
and mounting component, and subsequently cutting off said

boss component.

2. A helical antenna, which is fofmed by using a metal
layer to coat a first molded element that has a sbiral groove
formed around an insulator and that has a mounting component
at one end, and by then removing the metal layer except from
said groove coinponent and mounting component, said helical

antenna comprising:

electricaily connecting the mounting component
integrally with the coil main body constituting the helical

antenna; and

mounting said mounting component on the base plate of
a radio device main body so as to electrically connect the

said helical antenna with the said radio device main body.

3. The helical antenna as defined in Claim 2, further.

comprising fitting a cover to the said coil main body.

21
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4. The helical antenna as defined in Claim 2, further
comprisihg the integral formation of a cover with the coil
main body by means of molding or the like on said coil

component.

5. The helical antenna as defined in Claim 3, further
comprising the provision of an annular protruding rib around

the outer periphéry near the bottom of the said cover.

6. The helical antenna as defined in Claim 4, further
comprising the provision of an annular protruding rib around

the outer periphery near the bottom of said cover.

7. The helical antenna as defined in Claim 3, further
comprising the provision of a groove around said cover or a
radio device main body case near the bottom of said cover,

and the insertion of an O-ring in said groove.

8. The helical antenna as defined in Claim 4, further

comprising the provision of a groove around said cover or a

" radio device main body near the bottom of said cover, and the

insertion of an O-ring in said groove.

9. The helical antenna as defined in Claim 3, further
comprising the provision of a concave groove around the outer
periphery near the bottom end of said cover, said concave
groove to be fitted with a convex component formed around the
inner periphery of a cylindrical antenna retaining component

formed on a radio device main body case.

10. The helical antenna as defined in Claim 4, further

comprising the provision of a concave groove around the outer

22
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periphery near the bottom end of said cover, said concave
groove to be fitted with a convex component formed around the
inner periphery of a cylindrical antenna retaining component

formed on a radio device main body case.

11. The helical antenna as defined in Claim 2, further
comprising the spiral threading of said mounting component,

which is then spirally fixed to a radio device main body.

12. The helical antenna as defined in Claim 2, further
comprising providing the bottom of said coil main body with
a fitting comﬁonent of roughly the same diameter as .that of
the coil main body, and providing the bottom of said fitting
component with a mounting component that is électrically,

connected to the coil component.

13. The helical antenna as defined in Claim 2, further
comprising inserting and fixing the aforementioned coil main
body into a housing component integrally formed.with a radio
device main body, so as to incorporate said coil main body

in the radio device main body case.



