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HELI CAL ANTENNA, AND METHOD FOR MANUFACTURI NG SAME

BACKGROUND OF THE | NVENTI ON . 1. Field of the Invention

The present invention relates to a helical antenna for 5 portabl e radio
devices, which is forned by neans of a coated conductive |l ayer around

an insul ator, apd._in,whi he caqil cQNpo ti conponent
are integrally QgpﬁgﬁP é@QEhNg' &8P METHOR %gg ﬂgﬁhggegpﬁﬁgﬁu% ure.

2. Description of Related Art 10 Hel ical antennae with spirally
shaped coil elenents are ! L npantanle radi o devices such

as portable t el ephone¥: Afrexatpre of a coil which is
+used in such conventi onal hel i cal antennae is depicted in Fig. 13.

l. Field of the Invention

The present invention relates to a helical antenna for

5 portable radio devices, which is formed by means of a coated
conductive layer around an insulator, and in which the coil
component and mountipg component are integrally formed, as

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

1_0 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.

15 As shown in the figure, a helical antenna 100 comprises
a cover component 101, a coil component 162, 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

20 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

25 providing a pléting layer 203 on the concave surface of the



15 As shown in the figure, a helical antenna 100 conpri ses a
coler cdnponent 101, a coil conmponent 102, and a nounting conponent
103, with the coil conponent 102 housed i nsi de t he cover conponent
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alternative abri cated ormng a p a ing layer 203 on

i nsul aked, remov:.ﬁ@' HHB A x besly p@.%ihﬁj’ hBgeh205 R adhegbﬁ@.lé%mag% 18y&per in
Its entirety or on the entire side surface thereof; finally ™5

renovi ng thgrexnessifeakuiabayet £H8 fhAshiated! eéBDﬁimhﬂYBédy 201 By the
side surface of the insulated, columar 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
10 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

15 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

20 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
25 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



grinding it or the like; and |leaving the plating |ayer 203 on the

coficave Surface of the spiral groove 202. The net hod for

manuf acturing a coil elenent, which is 10 noted i n Japanese Lai d- Open
Pat ent Application 7-302716, is descri bed below with reference to
Fig. 15. a coil comporgnividGh flaxned oy thermendugtiverparen 02 iof

I nsul ated, cylindrical main body 301. A spiral groove 303 S

provi ded, asth®o@mo9ve Q3. 15b, around the outer peripheral 15 side
surface of the main body 301. A conductive |ayer 307 consisting of a
metal is then allowed to, adhere by neans, of . lating or the like to
the entire surfacer®rhehicah;ant depictgr %fhoFfﬂﬁe FuP¥R¥eBnonent
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When electrical power is applied to the spiral antenna

on which a spiral groove has been formed, as shown in Fig.

10 14, electirical 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

15 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 |

20 - 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

25 quality.

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

telephone or portable radio device, such devices are



to the outer peripheral side surface of the main body 301 is renoved

by-“tmachi hing. This results in the manufacture of the coil el enent
depicted in Fig. 15d, which is furnished with a coil conponent
304 formed by the conductive | ayer 307 in . the groove 303. -
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needed for the supply el'ectrical power.
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

10 ° 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
15 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
20° 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
25 from the aforementioned groove and mounting component, and

the boss component is subseﬁuently cut off, so as to form a
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As shown in Fig. 15, the device is integrated with the 15 mount i ng
cottponerit, but the device depi.cted in Fig. 15 suffers from dr awbacks
in that the thinness and the high degree of har dness of the plating

| ayer resul{ i or rkability, caysing.th | ating | ayer. to be
br oken duri h&lgﬁggnﬁe\ﬁgﬂf‘ﬂgm W¥‘i°B'r &bes o “‘%&Prg’o eaﬂaoﬁ'ﬁb%%li"ﬁ t he
plating |layer _as_a rtesulé %0 %f- the machi ning, and so forth, so that
irregularit cempgpent ar 6? 3&5@3 |dﬁ the electrical properties of the coil
el enent . Particularly when a cover is nolded over the coil elenent,

the risk of burr ﬁ'th@dﬂgii?gl th e} :;gipr la‘:in&gxgt EodHd ?g{g:ie%ln@i gﬂvsgtion

results in the deteriroration o electri pr ope es an

quality. is a he]'l.ic Y NaReghhd Opnidhels diehd & Ay Hi%ya matdicHalyBra
portabl e o t el ephone or portable radi o device, suCh devices are

3 5 to coat a first molded element that has a spiral groove formed
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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
10 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.

15 - The helical antenna pertaining to the 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

20 be used as such for the cover of 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

25 electrically connected to the coil component. In this case,

the moﬁnting component may also have a threaded structure.



frequently used in poor environments involving rugged use and
exposure to wind and rain, with considerable external force exerted
on the antenna conponent VWhen conventional heli cal antennae are
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transnmitted as such to the basé plate of the radi o dévice nmain body,

damagi ng t henasgapé Jfethe mounting component, alloﬁywaﬁié Gatthag AENT!I ON
An obj ect of the present invention is to provide a hel i cal "ant enna

that i § | esmachiansgy@orkNdo besmateged kore easdlyi.cal property
irregularities, that is easy to nount, t hat has better nechani cal
strength, and that has excell ent wat er - proof ness, as well as a nethod
for its nmanufact Additionally, the dailhalaimvbodpeamd moamtinigocemipohertti ves,
t he net hod for
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,
10 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

15 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

20 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

25 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



manufacturing a helical antenna in the present inventionis 20 such

that the'cutting boss conponent of a first nol ded el ement, which has

a spiral groove formed around an i nsul ator and whi ch has a nounting
onponent_ at t he

conponent at _one end and the f orenenti oned boss

other, is chi&dese Rga%e' redEGﬁﬁoﬁEﬁti°g$e°‘bl1§"fee(}’,aﬁené’ &y ANQ CAD; g
then renoved except .25 from the afor ntioned grpove and nounting .
conmponent, zﬂﬁfve’& the ipeaﬁ?oé’?%tcﬁwﬁ?gh&q %Méﬁtly cut off, so as to
forma 4 hel i cal
antenna in which the coil ' g QfEeonent are

I nt egr at ed. Th&Y he present
i nvention is a helical antenna which is forned by using a netal |ayer

S to coat. a figsyg. i ded £ ilkAl JIAEne MG S1emsat’ deFRdng

5 as the basis for manufacturing the helical antenna pertaining

to the pfesent 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;

10 Fig. 2a depicts the assembled configuration of a first
embodiment 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;

15 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

20 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

25 body;



around an insulator and that has a nounting conponent at one end, and
by ‘then fenoving the netal |ayer except fromthe af orenenti oned
groove conponent and nounti'ng conponent, wherein the nmounting
conponent is electrically connected 10 ntggrallgamﬁth the coil ‘main

body constitutindi%e heppigts an example, of thegheligataRterpa Jhfdeent is

nount ed on t he base

di d d t
el ectricallyP miétlnventf?lhé“%rbﬁ & :agr%‘??/ %Qﬁe%‘gf#fl??f‘he

radi o devi cet?r%é body. 15 The helical antenna pertaining to
t he present Wt i on furt her involves providing an annul ar
protruding rib, Oring, concave- convex conponent to a cover

conponent integr ZH_%V 7 depifc‘lrsnﬁﬂ éﬁ?i@%}f%ﬂe Heh gcQQan{?énﬁQ &t the

separately forne adi o device nalin body case

cover can aI the COI:P&eﬁ'ﬁf&hﬁﬁoxﬁ&‘Eéhf&{ 4 Nboreusle Oxf'aciﬂ? &é’&icé‘%é&xPOdy

The bottomo mal n body may al so be provided with a fitting
conmponent ofpspghl y the sane dianmeter as that " of the COI| mai n body,
and the bottomof said fitting conponent may al so be provided with a

nmount i ng conponent that is
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
10 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

15 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:

20 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

25 device main bodyé



25 electrically connected to the coil conponent. In this case,
t he”mount'i ng conponent may al so have a threaded structure.
5 Because' t he boss conponent in the present invention can
t hus be used as a_chucki ng conponent during the cutting and - machi ni ng
processes, it carf¥® hedd diheh RAE Graps deician depicting am gyamprle he
nounti ng co nent , ow ng the cutfi and 5 machi.ni ng work to be
Tanaged nor SLaghe jpélical hictngnd thb FHepent SREH IR Pt o8
nount i ng conponen re electrically conn ed jn an integral manner,
and the. @ Eetante add dovics A TRERLH IS 1A Maalefdi e he
radi o devi ce ' t] HBEE’:P ent , S
irregularit i%é%gncfﬁ(ggev%%ﬁ?@?g%r%% i'es écrgﬁe:ge 4o r%%gé%lilgal

5 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

10 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

15 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
20 is fabricated by then chucking the aforementioned boss
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
25 groove component 4 and mounting component 3, and cutting off

the aforementioned boss component 6. The plating treatment



The integral formation of a cover conponent with the coil mai n body
al s6”al | ovs manufacturing costs.to be reduced, and I nserting an
O-ring or rib into the cover conponent allows 15 the air-tightness and

t he wat er-proof capacity to be i nproved. Al so, when the heli cal
antenna i s aysmfierdly tihvolves appdyiad copperasrdihe [sodbstrateg toha radi o
devi ce case cover as a cover for the coil main body, no separate
cover is needffickness dfolabou® GOium,MEollowdd byhaiwkiell pdatings tos a

i mproved, and 20 no additional water-proof neans is needed.

A structure i C ver, gonpone S isne

cylindrical r‘{i}%\@ﬁne}s} g’% o%% 31\}.1 g‘erﬁ%‘a %‘ ﬂco 1%a%3tb%l}:§ﬂ:}1 v1ew1 I n which
t he nounting conponent is threaded and eaS|Iy screwed onto the radio

devi in body, all h f
ant enna conponent ABY BRcnbyY roreRtify tf kg, 1 FE Tafl o ARk,
antenna 4 op, a%ﬂi‘h@&ic%(i' ghape, an&%& %o%ass c%ﬁ@%ngmfp@ e(gan fﬂe @g%%.' 84

directly trans _
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
10 7 is electrically connected with the coil 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

15 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
20 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.

25 . 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



the base plate, reduces the |oad on the base plate, and can pr event
t he' base' plate from bei ng damaged. . _ BRI EF DESCRI PTI ON
OF THE DRAW NGS " Fig. lais a front view of the nol ded el enent

[ 5 t h I S .f factuyri t hel.i gal t - I ni
o 1 ho pr osERPEIGYERLION OF the (TIRRY anbosiants, A Fa- b TR RRLE " "
t talni to.th toi tion; Fig. | ' bot t '
of the hel i SXPSENPERIABeiTREROA to the present invention; 10

Fig. 2a depicts the assenbled configuration of a first enbodi nent of

t he heli cal anteggas?gtgqhgiiﬁi @.g_gt_ozt'h%hgr %«;&rj_gufatt%ghpgﬁntthggg% 'Q. 2b is a

hal f cross section o configuration-o Irst e I ment of

Fla. 3 dopi SRECRLERRL 1o =k L, M SpLEAIAGROGE CMRMdT4 foitted
: 5 on the 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.

10 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.

15 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
20 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.

25 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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of the helical antenna pertaining to the present invention;
Fig. 4a is a half cross section of an exanple of the hel i cal antenna
of the present invention nounted on a portable radi o devi ce nain

body; Fig. 4b depicts the connection with 20 a base plate in an exanple
of the helidde ddkenpaneresfiary and adlowdng FH?e‘FE’i“bEPﬂg%%%ﬂ KPS fOrtabl e

radi o devic I n body; Fig. 5 depicts an exanple of the
hel i cal ant rti%ﬂeﬁqﬂs present invention mounted on a portable radio
device main 25 body;

_ 7
Fig. 6 depicts a anpl f lIéﬁ? fﬂﬂ5¥3 t
I nventi on nount eg?igﬁ' a@p%r@'acotf%etrﬂabgiéo ei ce rra%an J}F %I%bfyqingrﬁé%q{
which the helical antenna of the present invention is mounted

5 on 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

10 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

15 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
20 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
25 bé’ing broken even when the radio device is dropped. The

helical antenna 21 mounting component 23 may also be connected

12
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F{g. 7 depicts an exanple of the helical antenna of the 5 pr esent

i nVenti on nounted on a portabl.-e radi o device nmain body;
Fig. 8a is a half cross section of an exanple of the hel i cal antenna
of the present invention nounted on a portable radi o devi ce _nmain

body; Fig. &8 &bgi bpset pdatenkycresnswpfha connegtingePprk: dnstead ekanpl e

of the helical, antenna of the resent invention nounted on a portable
radi o devic?eﬁHﬁhdlreqtlﬂbégfed to the asg plageqepicts an exanple of the

hel i cal antenna of the present invention nounted on a portable radio
- devi [ 15 _,.body,; . Fi 9. 1Qa_depi h fi i f
aetvh?"l?dZZ‘hBodi Tefdd- 5 1e,p plf, gross Sactdie: Bolohang B8 Pnlent lon:
Fia 10b i . . e £ : ¢ i1 d
crbodi ment _ SPTEAGRAtIEN O aBHtSE, Shigdshafie B8 LM AL3at’ ghEakH' "

Fig llsa is23 gl Fiyf 0SS mdbhlced oficB! @B%‘Eabia 24898/ Bevice mBin! BBahe! i cal
antenna of the presént 1nvention nounted on _
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

10 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

15 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
20 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 combonent 11
25 -near the bottom of the helical antenna 21. This 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 portable radio device main body;, Fig. Ilb depicts the connect

wi t’h a Base plate in an exanpl-e of the helical

i nventi on nmounted on a portable radio 25 devi ce mai n body;

8

12a.is f cross section depjct an ex
of the hel |6aFe§Fr?~éﬁﬁ5 Ypntertal, Selch ot an: o bas horr o Samild%E s

radi o devi ce

plate in an a i b°§¥r%ﬁ£gﬁar.2€5?eﬁ%f Salnfutmna £f E“Qgﬁl'é?%%%%% tfiﬁ

nount ed on

depicts a cdnven

exanpl e of

5

10

15

25

por,#l ona 112:%1I ‘%llltenn dtﬁ&!lﬁ'@l!q& &r&%h'enii: 23 if 4m untg

enna

i on

antenna of the present

npl e
rtabl e

eprc s another

@h%oﬁXEESBPQQEadio 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 that 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 coﬁer 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 mbunting'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



hel i cal antenna; and 10 Fig. 15a, b, c, and d each depict a étep

in'the ' - manufacture of a conventional helical antenna.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Met hods for

manuf acturing the helical antenna of the present invention- and

enbodi ment s rdm compeplentakO0ant Eheamgunting cowpovnenbed3bdsothent fiixeder ence
to Fig. 1. As shown in Fig. la, a nolded elenent is forned with
a spi t8l theowRdia deiael bessi ¥ unears afbithenbpseigte 13 \pfhthe a
nmounti ng conponent 3 at__one end and a cutti.ng boss conpgnent 6 at the
ot her end. PREtaBLec ZpddR: dgVice §H§w‘?hﬁn“ﬂ°|“g‘.tllnﬂ vige 133 {herebited by

t hen chucking .t he aforepentione 0 C onent 6, plating the entire
surface of tJ%?é'n&Gﬁq tﬁﬁi ﬂg‘ﬁ%’afn o ?'éeam%il:l‘%f &y °83Dr‘?ﬁoﬁ8ﬂ oReREih a
conductd ve | r 7 consi sti of net.al . cuttin nd.qri,ndi ng of f
the plating LA tlhgyé:lppwepﬁsg%l e G }%ﬁ%’ﬁaﬁer&téﬂ?ﬁ‘p@‘&ﬁ\ ﬁ@

af orenenti oned 25 groove conponent 4 and nounting conponent 3, and

cutting of f  ysthe,ahor SIS nBOSS: SATRONST b5 tnd Hadl Pk blce

treat nent
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

10 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,

15 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

20 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

25 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



9 preferably invol ves applying copper as the substrate to a

t hitTkness of about 5 [err]m followed by nickel plating to a

t hi ckness of about 1 [err]m Fig. 1c is a bottom view As may
be seen by referring to Fig. 1, the_ main bod a a cylindrical

g y has 5
shape, and the bdhe PeRpEABE: of ¥he hedigadjapienna 41 depigieddn.Bdgonent
during cutting a machj.ni ng, .al | owi.ng the cutti and nmachi ni ng wor k
to be easily %é’ng%\%.rargi° Shvice ma;&”cmcljis\/gelsﬁ#e%gi ri1"3‘r‘med over the

entire nmounting conponent 3 provided at one end, and this conductive
L he hot tom surt add it 1 s grRoRER ERhRgndt il 3, g pelRRY Bhedahd’ u0"
the hel i cal Shednih EQERAREE 8 20l Bebld e et e dBldh B 3he copvext | P02
mai n body widdnddnit EbHREE! A ithbeSih 2omponent 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
10 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

dévice main body.

‘Because the cover.48 of the helical antenna 41 is
15 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 configuratibn of
another embodiment of a mounting mechanism for the helical
20 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
25 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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s

15 el ectrical properties, and it can be nechanically fixed. Si nce

t hé present invention has a boss conponent 6 that serves as a
chucki ng conmponent, the nounting conmponent 3 or coiI mai n body 2 can
be easily machined. The groove conpgnent 4 in 1 was integrally

provi ded whénTadiosdewice ase) @-engﬁf’aﬂﬁg the ra‘??cﬂ feyign case Hfﬂylﬁl so be
f db di f th th t
00T o b Wl g, oo S R b, AL ST
b t h nd, d.b th

bose COmOgabendhe and, yptfgfhSin P ulLabd SR HSHHACHHRTLER®

];nlaFla;E agmsﬁgg{e%t #’Eégf ?ﬁa ﬁﬁé:sen?ion' aéﬁ&q'[r%@lenq?‘l on i gléjéﬁ%cgeﬁa“ bﬁl . 2.

Fig. 23 dephglms te'ﬁﬁ assenbl ed
conflguratlon OF e first enbodinment, and Fig. 2b is a half

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

10 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

15 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

20 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

25 section, and Fig. 11b depicts the connection with the base

plate.

17



cross section thereof. As shown in Fig. 2, the configuration in
the first enbodi nent is such that the spiral groove conponent 4
formed 5 on the surface of the cylindrical insulator is plated, thereby
formng the coil conponent 5, the nmpunting conponent 3 that - is

el ectrical ly conEtERPWR tin tHgg0i}12 Menta gnounting nyk o8 %) to t he

bottom and a cover is fifted onto the coil mai n, hody 2 and i s

i nt egr at ed vﬂ"_f'ﬁa‘-?]fa]olgy aﬁ*?ées‘% Retrrehpn i%.?hi&nn%@mﬁ?%% ‘&gmﬁb‘?\ent 3
dovi ce. i n PeHipdr LAt "elR' Somponent: 2 A Sident URE G S hel 0 Cof
t he heli cal . L Qi uf I 00l

present - radig SR htH Bodr 187tk fRAY, SRS UIHGE Miftdtind W
15 - 3. . . ' i Q. ctom@ | gWr aky lfghﬁ'lt%ﬁfd)nd
enbodi rr%nt i:'Lss rFDh(fen[ éﬁrﬁé&gﬁngam{%&tﬂ%{ a |5’i91raﬂ gpéoéiéagtr%n a

coi | main bodympendet B R1ed ecrafdll £8%hd mdifnt HMdBhit°180f so as t& €16t !
conponent 25, the bottomis provided with a nmounting 20 conmponent 23

that is el ec¢hé agélVcaDnacEs s W hthderd&@id device main body.

At this time, the mounting nut 18 of the helical antenna
is electrically joined with the radio device base plate 12
10 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

15 Fig. 12b depicts the configuration of the 6onnect:l.on 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

20 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

25 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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conponent 25, and a cover 28 is integrated with the coil body : 22 by

insért mdlding or the like on the coil main body 22. The nounting
conmponent 23 is then provided with a screm/hole 9 allowing it to be
screwed to a radio device main bod The cover 28 is

i ntegral | y nsigbdthet radhe devicen asgoa&ate 12 ofothe partahdantadieher eby
renderi ng. neans for adhesion or the |Ii ke unnecessary and

al | owi ng t heQ&¥4E®act uri ng costs to be | ower ed. Fig. 4
depicts the configuration of an enbodi nent in whi ch the heli cal

f th t t abl '
devi oo mai n body. SRERuSeFERS hRe.SqRRARPRE odn peclelaleh Bnchubfiag, 4o

depicts the Ny S . .0

depi ot s a motanBaRehE atifio’ Brcing, ol *BaPhihin 1n the pagnpliorot

confi gusat i ol rhBEuR 2§ EnE WO PN lantiWA pRrtaining 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
10 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.

15 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

20  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
25 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



10 Fig. 3, but it is nmounted essentially in the sane manner as t he
hel'i cal “antenna 1 having the configuration in the first ' enbodi nent
depicted in Fig. 2. : As indicated in Figs. 4a and b, the case
10 of a radio device nmain body is provided with a cylindrical rim 20
serving 15allgysyithgndaiegrasionnpigthsnpafdnt devyicenandetheafnhfnBdna 21
is fitted into the antenpa retaining ¢conpgonent 11, and.the _ adi o
devi ce case SPBPPORRL Lo E’@ Qﬁﬁéﬁﬁﬁg&uﬂ'@r ag.isgmpg:gy,en%s mpéﬂtoﬁ(’nd:li‘let to be
nmounted on a_portabl e radio deyice. At this tine.t hel i ca
~antenna 21 ﬁPPﬁgFSthghgﬁt% Orad}? P?VFF?eRaFo5§ePa§F8Ra$$-c2%8%%s 14
by nmeans of r.aqi I G.E te i ng
Vse 15, | heindaitaotey sranalitedy €6 ¥ naB DI "roduBRE FRIHAN 1D,
t he outeer [ e : Shy Qﬂ%ﬁ%&%ﬁ

nechan?ﬁal é?#gﬁ%thggﬁgggfggbﬁ##hgg?hgegﬁgggngﬁggﬁponéﬁi rom Zgggngeing
broken even giigddie radio device is dropped. The helical antenna
21 nounting conponent 23 may al so be connected

20



12 to the base plate by neans of a connecting part instead of

beitng disrectly fixed to the base plate. Fig. 5is a half cross
section depicting the - configuration of another enbodi nent of the
helical antenna 5 21 of Fig. 3 nounted on a portable radio device main
body, where the exanple shown in Fig. 4 is provided wth a

wat er - pr oof HHAEh 4RI SHAIMED 15: As shown in Fig. 5, the water-proof
mechani smis provided with a groove 24 in part of the cylindrical rim
20 with which 1 he adi.o_devi ce een_provi ded as
an ant enna ret ' ﬁ§°éoﬁ35n@ﬁf‘u¥%"t’a‘ﬁ&n§naCf‘Ff"ifja‘EGaP ePRBert ed

into the grgove. thogﬁ O-ring is provided in the groove 24 of

t he ant enna P@Pﬂ'ﬁﬁ'ﬂa 8?!89? ??'of the radi o device mai n body case

in Fig. 4, a groove may also be provided around 15 the bottom of the
case of the heli Eﬁhcﬁﬂﬁsngaca%tiﬁgdbbgg component of a first molded

5 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

10 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

15 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

20 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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Oring may be inserted therein. The helical antenna nounting

componer® 23 is nounted on the portable radio device in the sane way
as indicated in Fig. 4. Fig. 6 is of a configuration of an
enbodi mrent showi ng 20 anot her wat er-proof mechani smfor nounting the

hel i cal andennfihélheli¢al. atemna gordeafined dh €ladm 2¢ FHurhhéody.
In.this half cross section, an annular protruding rib 17 is provided
around t he comprisdnigpthealintegirade formation of pocavesnwitbethedcpilo t he
antenna retai ning conponent 11 25 near the bottom of the helical antenna

21. This | Agd8adedy by meamge ofi moliddigh€3s thed lidke A saigr cedl

performance when the antenna is inserted into the antenna retaining
conponent 1fomponent. 13 A
resilient material, such as an el astomer, should be used ~as the

mat_erl ? for the 5r16| Jl'ﬁgl hgfigg,faa& eﬁ:?a\llears Cc{)erg)ionnee({| t:l.n 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

"~ 10 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.

15 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

20 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.

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

comprising the provision of a concave groove around the outer

22



28. The helical antenna nmounting conponent 23 is nounted on t he

portable'radlo device in the sane nmanner as indicated in 5 Fig. 4.
Fig. 7 is of a configuration of another enbodlnent of a nodification
of the helical ,aptenna 21 depicted in Fig a different

nmount i ng stPEE@BP@ann&aﬁbFPSbPQtFQEiGnﬂeQﬁcéald °°Vﬁﬁ'n 9&§y°°n9ﬂye

" oSN e R ot Sprmn i
I ' P t

oo i SRAE PP TR B ko RS oo sl RRUAR:

di anet er Qﬁ%dpkntger%%hb ﬁ%%ﬁc%pmﬁint%%dyléas ottonlof the fitting

conponent |s equi pped nmount | onent 33 that is
electrically connected with the c0|I conponent and a cover 38 is
integrally formediw tfné heeriidl antenna”ﬁb“d@@ﬂﬂe&znplclfﬁfﬂ‘% ,0Fufhding or
the like on the coil main body 32. The nounting conponent 33 is

provi ded wi bbn%ﬂ%&aw tBe splpht ﬁxféai@ngaﬂ lsali@d RBunhEiaYEdomporehdi O
device main bo The radi o device main body is provided with

a cyllndrlcwhich 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

10 a fitting coméonent 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

15 comprising inserting and fixing the aforementioned coil main
body into a housing component integrally'formediwith a radio
device main body, so as to incorporate said coil main body

in the radio device main body case.



rim20 having nearly the same wall thickness as the cover conponent

of “the Helical antenna 31 and .roughly the sane di aneter as the

hel i cal antenna 31. 25 = When the mounting conponent 33 of the
hel-i cal ant enna 3l is fitted into the cylindrical rimconponent 20
of the radio “devi ce LN Y...the f] n onent 15 is fitted
into the rim
conponent 20. The nounting conponent 33 is then fixed to the radio

device boss by MRS flal NRES B 32 chortbatla, ymarePRLtRR Gl EES
nel i cal ant gggg BBKEENEREPENGEL s éirstﬁﬁoiaegpg%za}gg{lgg? Ofphpeygy| pndr oal

ri mconponen egra ron of the

r?rg:atgt dtew C8pirally it G200l ¥l RVNa b DHfsdEAt S atha ChaY HES

5 a mounting component 3 at one end and the aforementioned boss
component 6 at the other, is chucked, the components are
plated, the metal layer is then removed except £from the groove
component 4. and mounting component 3, the boss component 6
is then cut off and that location is machined, and a radio

iO device base plate fixing hole 9 ‘is formed in the mounting
component3. An electrical connection is also established
when the mounting component 3 is mounted on the base plate
of the radio device main body. As a requ.t', costs and .
irregulérities in electrical properties can be reduced, the

15 antenna can be easily mouni':ed, the mechanical strength is

increased, and excellent water-proofness is échieved.
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the antenna top frombeing directly transmtted to the base pl ate
when the radi o devi ce has been dropped, and can prevent 10 t he base

pl ate from bei ng damaged. Anot her enbodi ment with a different
nounting structure on a portable radio device nmain body in the
present invention is depicted in Fig. 8 as a nodification of the
configuration inthe first enbodinent. Fig. 8a i's a half cross
section, a? Fig. 8b depicts the connection with the base plate
The confi gl HGUURIS1a he enbodi nent depicted in Fig. 8 i s such that
the spiral groove conponent on a coil main body 42 i s plated,
resulting in the formation of a coil "conponent 45, the bottomis
provided with a nounting conponent 43 that 20 is electrically connect ed,
and a cover 48 is fifted onto the 2 coil main body 43. A concave

' groove 44 is provided around t hefouter perlphery ngar the bottom of
t he cover 48. convelx. er

peri phery of th
and the 25 cbnvex anchoncave conpgnent
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into a front A and rear B. 15

The* nounting of the helical antenna 41 depicted in Fig. 8 to the

radi o-devi ce nain body is described bel ow First, the concave
conponent 44 of the helical antenna 41 on which the cover 48 has been
fitted is fitted to the convex 5 conponent formed in the rim conponent
20 of the rear conponent B of the radi o device case. The nounting
conponent 43 of the helical antenna is then fixed to the radi o device
boss 14 by means of the base plate 12 of the portable radi o device
and the nounting vise 13. The convex conponent forned on the rim 10
conponent 20 of the fronFJGIIRIB@a A of the radi oRIGURE:2be is
fitted into the concave conponent 44 of the helical antenna- 41, and
the helical antenna 41 is incorporated into the radio devi ce main
body. |
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Because the cover 48 of the helical antenna 41 is 15 sandw ched by the

radi o 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

t he configuration of anot her enbodi rent of a nmounting nmechani sm for
the helical 20 ant enna obt ai ned by the manufacturing nethod of the

pr esent i nvention. In the configuration of the

enbodi ment depicted in Fig. 9, the spiral groove on a coil nain body
52 is plated, resulting in the formation of a coil conponent 55, and
the 25 bottomis provided with an electrically connected nounting
conponent 53. Thus constructed, the coil main body 52 is fixed by

being fitted i ntPIGURE & na cover integrally forned with
16 o '




a radi o device case 10. Because the radi o device case 10 is t hus
integratéd with the cover of the antenna, the water- pr oof ness and

strength can be increased, the design results in an integrated

i npression, and manufacturing costs can be 5 | ower ed. ) Figs.:
| Ca and b depict the configuration of another enbodi nent of the -
hel i cal antenna obtai ned by the manuf acturing nmethod in the present

i nvention. The helical antenna 61 depicted in Fig. 10 is such
that 10 the spiral groove conponent on the coil main body is plated,
resulting in the formation of a coil conponent 65, the bottom IS
provided with an electrically connected nounting conponent 63, and

t he nounting conponent 63 is threaded to allow it to be screwed to
the main body of the radio device. Wen the 15 helical antenna is thus
screwed to the radio device main body, it can be easily joined wth
the radi o device nain body w thout openi ng the radio device case 10.
In Fig. 10, the helical antenna.cover was integrally
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formed wth the coil main body, but a separately provided 20 cover nay

be fitted. Fig. 11 is of the configuration of an enbodi nent in
whi ch a screwing type of helical antenna 61 to which the nounting
conponent depicted in Fig. 10 has been screwed is nounted on . a
portabl e radio device main body. Fig. 1la is a half cross 25 section,
and Fig. 11b depicts the connection with the base pl at e.

17 As shown in Figs. 1la and b, a nounting nut 18 is
integrally fixed beforehand to the inner periphery of the cylindri cal
ri m conponent 20 . w t FIGIREIHe case 10 of the radi o device main body
is provided. The helical antenna 61 5 is then inserted into the rim

conmponent 20, and the nounting

21
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conponent 63 is screwed to the nmounting nut 18, so as to fix . the

helical ‘antenna to the radi o device nain body. At this tine,
the nounting .nut 18 of the helical antenna is electrically joined
with the radi o device base plate 12 10 of a portable radio device or the
| i ke by means of a contact term nal 19. Fig. 12 is of the
configuration of another enbodi nent of a screwi ng type of helical
antenna 61 to which a nounting conponent is screwed. Fig. 12a is a
hal f cross section, and 15 Fig. 12b depicts the configuration of the
connection with a . base pl ate. As shown in Figs. 12a and
b, threading for screw ng the hel i cal antenna 61 is previously

provided on the i nMRIGURE @eriphery of ‘the cylindrical rimconponent 20
wi th which the 20 case 10 of a radio device main body has been equi pped.

The helical antenna is fixed to the radio device main body by
screwi ng the nounting conponent 63 of the helical antenna to t he
radi o device nain body. In this nmethod, no nut is needed, al | owi ng

manuf acturing costs to be reduced. The nounting

21
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25 . conponent 63 of the helical antenna may be extended and

| engt henéd, so as to brirng the.tip of the nounting conponent 63 into
contact with the contact termnal 19 when it has been conpl etely
mounted, allowing it to be electrically connected '

18 with the radio device base plate 12 of the portable radi o
devi ce. Because the boss conponent can be used as a chucking
conponent during cutting and machining in the nmethod for 5 manuf act uri ng
the helical antenna pertaining to the present invention, it can be
hel d when cut, regardl ess of the shape of the nounting conponent,

all owi ng the cuttiﬁﬁggcgﬂﬁg7hining work to be managed nore easily.
Because the helica of the present invention is 10 constructed

as described- above, -the coil nmain body and
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nount i ng conponent can be electrically connected in an i nt egral
mgnner,, and the nmounting conponent can be directly fixed to the base
plate of a radi o device nmain body, allow ng irregularities in the
el ectrical properties to be reduced. = 15 Manuf act uri ng costs can
be |l owered by integrally nol ding t he cover conponent with the coi
mai n body, and an Oring can be inserted into the cover conponent to
i ncrease the air-tightness and i nprove the water-proof function. Wen
t he helical antenna is incorporated in the radio device main body 20
usi ng the case cover of the radio device as the cover for the Coi
mai N body, no separate cover is needed for the coil main body, the
air-tightness is increased, and no additi onal wat er - proof means is
needed. A structure in which the bottomend of the cover 25-
conponent is joined to the cylindrical rimof a radio device mai n
body, or a structure in which the nounting conponent is t hr eaded and
easily screwed onto the radi o device main body,
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allows the integration of the radio device and the antenna conponent to be
designed; it also prevents inpact to the antenna top, when the radio

devi ce has been dropped, from being directly transmtted to the base :
pl ate, reduces the load on the base plate, and can prevent the -base plate
from bei ng damaged.
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20 _ VWHAT IS CLAI MED | S: 1. A nethod for
manef acturing a helical antenna,
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conprising the steps of: chucking a cutting boss conponent of a
first nolded 5 el emrent that.has a.spiral groove fornmed around an

i nsul at or and that has a nmounting conponent at one end and sai d boss
conponent at another, and plating these conponents;. and . then
renoving a netal |ayer except fromthe said groove and nounti ng
conponent, and subsequently cutting off said 10 boss conponent.

2. A helical antenna, which is formed by using a netal | ayer to coat
a first nolded elenment that has a spiral groove formed around an

I nsul ator and that has a nmounting conponent at one end, and by then
renmovi ng the netal |ayer except from 15 sai d groove conponent and
nounti ng conponent, said helical antenna conpri sing:

electrically connecting the nmounting conponent integrally with the
coil main body constituting the helical ant enna; and 20

nounti ng said nounting conponent on the base plate of
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a radio device main body so as to electrically connect the sai d

hel i ¢al* antenna with the said radi o device main body. 3. The
helical antenna as defined in Claim?2, further conprising fitting a
cover to the said coil main body. _ .

21 4. The helical antenna as defined in Caim2, further
conprising the integral formation of a cover wiwth the coil mai n body
by neans of nolding or the |ike on said coil conmponent . 5

5. The helical antenna as defined in Claim3, further - conprising the
provi sion of an annular protruding rib around t he outer -periphery
near the bottom of the said cover. 6. The helical antenna as

defined in daim4, further
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conprising the provision of an annular protruding rib around 10 t he
outer periphery near the bottom. of said cover. 7. The helica
antenna as defined in aim3, further conprising the provision of a
groove around said cover or a radi o device mai n body case near the
bottom of said cover, and the insertion of an Oring in said groove.
15 8. The helical antenna as defined in Caim4, further
conprising the provision of a groove around said cover or a radi o
devi ce mai n body near the bottom of said cover, and the i nsertion of
an Oring in said groove. 9. The helical antenna as defined in
Caim3, further 20 conprising the provision of a concave groove around
t he outer perb&kftﬁ%ﬁﬁié the bottom end of said cover, said concave
groove to be fitted vex conponent forned around the i nner
peri phery of a cylindrical antenna retaining conponent formed on a
radi o device nmain body case. 25 10. The helical. antenna as
defined in aim4, further conprising the provision of a concave
groove around the outer
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22 peri phery near the bottomend of said cover, said concave

groove to be fitted with a convex conponent fornmed around the i nner
peri phery of a cylindrical antenna retaining conponent formed on a
radi o device mai n body case. 5 11. The helical antenna as defined
in daim2, further conprising the spiral threading of said nounting
conponent, which is then spirally fixed to a radi o device main body.
12. The helical antenna as defined in aim2, further conpri si ng
provi ding the botto id coil main body with 10 a fitting conponent
of roughly the sanme di 34 that of the coil main body, and
providing the bottomof said fitting conponent with a nounting
conponent that is electrically connected to the coil conponent.

13. The helical antenna as defined in daim?2, further
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15 conprising inserting and fixing the aforenentioned coil main

body «nt0 a housing conponent .integrally forned with a radio devi ce
mai n body, so as to incorporate said coil main body _ in the radio
devi ce mai n body case. .
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