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DESCRI PTI ON VH P ANTENNA AND METHOD OF PRODUCI NG THE.SAME . .
Technical Field This invention relates to a whip antenna equi pped in
a comuni cati on apparatus such as a nobile radi o apparat us. Backgr ound
Art wWoooesdy, nobil e radi o apparatuses are provi depcmrobyos7gnt ennas
for transm ssion and reception of a radio wave. These antennas have a w de
vari ety of shapes. Such tenden;y i S renarkable in nobile tel ephone sets.
Recently, in order to provide Iephone set reduced.in cost and
improved in portability, a |ight-wei ght and econom cal antenna is desired.
In nost cases, use is made of a telescopic or extendable whip antenna

whi ch can be r eHIPAANTERNANZEND AR THOD ©Fa PRODICING Ofre heaMipbi | e t el ephone
set. As illustrated in Fig. 1 or Fig. 2, a typica

!

Technical Field
This invention relates to a whip antenna equipped in

a communication apparatus such as a mobile radio apparatus.

Background Art
Generally, mobile radio apparatuses are provided with

antennas for transmission and reception of a radio wave.
These antennas have a wide variety of shapes. Such

tendency is remarkable in mobile telephone sets. Recently,
in orxder to provide a mobile télephone set reduced in cost
and improved in portability, a light-weight and economical
antenna is desired. In mbst cases, use is made of a
telescopic or extendable whip antenna which can be

retreated or retracted in a housing of the mobile telephone
set.

As illustrated in Fig. 1 or Fig. 2, a typical
telescopic whip antenna comprises a first antenna portion
10 ‘which can be retreated into a housing of a telephone set
(not shown), and a second antenna portion 20 protruding
outside of the housing of the telephone set even when the
first antenna portion 10 is retreated.

Generally, the whip antenna is classified into one of
an unseparate type and a separate type in which the first

and the second antenna portions 10 and 20 are electrically



tel escopi c whip antenna conprises a first antenna portion 10 which can be
retreated into-a housing of a tel ephone set (not shown), and a second
antenna portion 20 protruding outside of the housing of the tel ephone set
even when the first antenna portion 10 is retreated. General ly, the
whi p ant ennWQ®/04%838ssi fied i nto one of an unseparate typePemir®o3ngpar at e
type in which the first and the second antenna portions 10 and 20 are

el ectrical] i rect connected or electrically separated,
respectivéﬁ%%ct%¥1?ﬁqﬂﬁﬁtegyﬁﬁ,e£%ﬁ?F%ﬁ§i FEPPEEtaftd TREPRRELREEMt enna
portions 40 &ikheld tybe0WBERT0R bhe de{ AR AHPURE! LABOA hedila CXampl € the
first antenna portion 10 is covered by a tube nade of insulating resin

whi | e t hepoetcioorts A0 emda 20pdst coveRed | wi D\ FadeWbEbtest Hdh aiglad 1 op nol d of
i nsul ating resin. However, the tube and the antenna top nold as.the

face prot¥RF i FPTRiRs tHhee fisehegntonnp Rantdan AlnAsr sovered iy (&E of

differ entt&saec hnrnlalt u%sf JIL %.'ig Oxrxge" rgs:{r(xj tv?tlxifeurmxeer second antenna -

portion 20 is covered with an antenna top mold of
insulating resin.

Howaver, the tube and the antenna top mold as the
face protection molds are formed in.different manners by
the use of different tachﬁiques. Therefore, a total number
of steps is increased so that a high production cost is
required. This results in an increase in product price.

In case where the face protection mold for the first
antenna portion 20 of a long size is formed by the use of a. -
die, it is highly possible that a molding material does not -
uniformly spread in every corner of the die. In this event,
the face protection mold will suffer an uneven thickness or

a local deficiency.

Discl £ I £4

It is therefore an object of the present invention to
provide a whip antenna which is easy in manufacture and low
in cost.

It is another object of the present invention to
provide a method adapted to production of the above-
mentioned.whip antenna.

Other objects of the present invention will become

clear as the description proceeds.
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of steps is increased so that a high production cost is required. This
results in an increase in product price. In case where the face
protection nold for the first antenna portion 20 of a long size is forned
by the use of a die, it is highly possible that a nolding material does '
not uniforn™Po3@#8ad in every corner of the die. In this ereEAP9903TéPe face
protection nold will suffer an uneven thickness or a |ocal deficiency.
Di scl osure of ISyention e esent

pf'E

i nvention to SPﬁ%‘%?ﬁH?6*§h%%ﬁhs“&Eﬁ%ﬁéﬁéﬁgggfggkgﬁ%ﬁ8;5%? 2 and | ow
in cost. a whip bhtbfindNh{eH HfAGlsedf al BErHE PN WRRELBA LRa Provide a
nmet hod adapted to production of the above- nentioned whip antenna.
Q her obj ectseazind: hetpnea girtioreaupled tb tiee ofderstclankenas t he
description proceeds. ) . .
portion. The first antenna portion comprises a first
antenna element and a coating portion covering the firs;
antenna element. The second antenna portion comprises a
conductive sleeve and a second antenna element arzanged at
one end of the sleeve and electrically connected to the
sleeve. At least the one end of the sleeve and the second
antenna element is enclosed in a mold of a resin material
to form an antenna top portion. In the whip antenna, the
cocating portion is made of the same resin material as that
of the mold covering at least the one end of the sleeve and
the second antenna element and is integrally formed with
the antenna top portion simultaneously when the mold is. -
formed. | .
According to the present invention, there is provided .
a methed of producing a whip antenna which comprises a
first antenna portion and a second antenna portion combined
with the first antenna portion. The first antenna portion
comprises a first antenna element and a coating portion
covering the first antenna.element. The second antenna
portion comprises a conductive sleeve and a second antenna
element arranged at one end of the sleeve and electrically
connected to the sleeve. At least the one end of the
sleeve and the second antenna element being enclosed in a

mold of a resin material to form an antenna top portion.

The method comprises the steps of preparing a die having a



According to the present invention, there is provided a whip antenna which
conprises a first antenna portion and a second antenna portion coupled to
the first antenna portion. The first antenna portion conprises a first
antenna el enent and a coating portion covering the first antenna el enent.
The second ¥RU®E°portion conprises a conductive sl eeve XREIEIBIGnd
antenna el enent arranged at one end of the sleeve and electrically

connect ediam @orShBEUSng tnd CaM i pRRR18R0aRE LhE Sl&aum ARy the second
antenna elenent is enclosed in a nold Of a resin material to form an

ant enna tpryien, anplurality whitf pyateds moamunieatingt with pdid iomviity made of
the sanme resin material as that of the nold covering at |east the one end
of the sl FRIY 2t ReldirgERtaRihde@Modterngtarteifrddil |y formed with

the antenna .t.Q rtLon_si n A th [ f.Qrned.
Accor di ngcatvg' Heg%‘rdesagein#lrﬁée% i%é;&fﬁlg\gﬁ? 5’?8&?‘5@% é%w' hq:‘??d of -

produci Ngavacaite %ﬁ_beﬁaﬂiﬁgl, CELROIRrRE1Y mb1tshgathedsatidid i on and a
second antenna portion conbined wth the first antenna portion. The first
ant enna peorticm andnthessstentfia reop purtion eliche theamdldirgpat i ng portion
covering the first antenna el enment. The second_antenna ortion conprises a
conduct i RatgTd@le by §121ing ke pREHiRg material in a molten state

into the cavity through the gates while the cavity is

evacuated through the air vent.

Brief I ioti £ I .

Fig. 1 is a half-sectional view of a conventional
whip antenna of an unseparate type:;

Fig. 2 is a half-sectional view of a cdnventional
whip antenna of a separate type:;

Fig. 3 is a half-sectional view of a whip antenna
according to a first embodiment of this invention;

Fig. 4 is a perspective view of an opened state of a
die used in production of the whip antenna illustrated in .
Fig. 3:

Fig. 5 is a perspective view of a closed state of the
die illustrated in Fig. 4;

Fig. 6 is an enlarged perspective view of an example
of a gate portion of the die illustrated in Fig. 4;

Fig. 7 is an enlarged perspective wview of another
example of the gate portion of the die illustrated in
Fig. 4;



el ement arranged at one end of the sleeve and electrically connected to

the sleeve. At |east the one end of the sleeve and the second antenpna

el enent being enclosed in a nold of a resin material to forman antenna

top portion. The method conprises the steps of preparing a die having a
waawsdgy for nol ding the coating portion and thecfgbompsmrt op

portion, a plurality of gates comunicating with the cavity to supply a

nol ding material in a nolten state to the cavity, and an air vent

comuni cati ng iigh t3héscav?‘ﬂ'fﬁﬁcm}at"éaﬁhefciv?ﬁ? antAAR@aneousl y

rmldlngthe co oL a p {op with, the noldin

|%g°°f% d Q&"B%f rma ks en S &t\ ;

mat eri al %yc?r |ng :) I'n a nD |nto the cavity

through the gatmg Wi ke ahseﬁayééﬂwé n@ﬁa@tfaaedha&aaeemsm Partvent.
Brief Description of Draw ngs Fig. 1is a half-sectional viewof a
convent i oofll the whip antenna illustrated in Fig. 8.

I

Referring to Fig. 3, description will be made about a
whip antenna according to a first embodiment of this
invention. Similar parts are designated by like reference
numerals and will not be déscribed any longer.

In the whip antenna, a first antenna portion 10
comprises a first antenna element 1, a coating portion 9
covering the first antenna element 1, and a conductive
stopper 5 fixed to a bottom end of the first antenna
element 1 and electrically connected to the first antenna
element 1. The first antenna portion 10 is slidably
inserted into a holder 4 which serves to attach the antenna -
to a housing (not shown) of a mobile telephone set. The
holder 4 is fixedly attached to a top surface of the
housing of the mobile telephone set.

A second antenna portion 20 comprises a conductive
sleeve 6 fixed to a top end of the first antenna element 1
and electrically connected to the first antenna element 1,
a second antenna element 2 which is a coil arranged on a
top end of the sleeve 6, and a helical guide 7 fixed to the
top end of the sleeve 6 to hold the second antenna element
2. Thus, in the whip antenna illustrated in Fig. 3, the

second antenna portion 20 is a so-called helical antenna.



whi p antenna of an unseparate type; Fig. 2 is a half-sectional view
of a‘conventional whip antenna of a separate type; Fig. 3is a

hal f-sectional view of a whip antenna according to a first enbodi nent of
this inventj Fig. 4 is a perspective view of an gpened state of a
die used in %"8’8‘3?8?. on of the whip antenna illustrated in PE’T" 203767

Fig. 5 is a perspective view of a closed state of the die |IIustrated I n
Fig. 4, mhe siebl 6§ tﬁeaéhc%ﬂdarmpaarsmsashuezw%%@ma&@m'e of a
gate portion of the dieillustrated in Fig. 4, Fig. 7 is an enlarged

per spect iguddel Fnaveé enclésed igxamicd.dobft béegarecpbrimmmnme die
illustrated in Fig. 4;
resin material to form an antenna top 11.

Simultaneously when the antenna top 11l is molded, the
first antenna element 1 of the first antenna portion 10 is
also enclésed in a similar mold of the insulating resin
material to form the coating portion 9.

The stopper 5 formed at the bottom end of the first
antenna portion 10 serves as a feeding portion for the whip
antenna. When the first antenna element 1 is extended and
retreated, the first antenna element 1 of the first antenna
portion 10 and the second antenna element 2 of the second
antenna portion 20 are energiied or supplied with electric
power through the stopper 5 to perform an antenna function,
respectively. - '

In the whip antenna illustrated in Fig. 3, the first
and the second antenna portions 10 and 20 are not separated
both mechanically and electrically. S8ince the holder 4
fixedly attached te the housing of the mobile telephone set
is not involved in energization or power supply, the holder
4 may be made of electrical insulating resin material. The
first antenna portion 10 is slidably inserted intc the
holder 4.

Referring to Figs. 4 and 5 in addition to Fig. 3,
description will be made about a method of producing the
whip antenna illustrated in Fig. 3. _

In this method, a die 30 is used. The die 30

comprises a lower split die 31 and an upper split die 32.



Fig. 8 is a half-sectional view of a whip antenna according to a second

enbodi nent of this invention; and Fig. 9 is a perspective view of a
characteristic part of the whip antenna illustrated in Fig. 8. Best
Mode for Carrying Qut the Invention Referring to Fig. 3, description

will be nadavebwMesda whi p antenna according to a first entrodurmmisreaf this
I nvention. Simlar parts are designated by |like reference nunerals and
will not be describhed an ntenna, a first

: In.th [
antenna porti or'T"th °88ﬁp¥?£ggg§{?i%’sthafhﬁe??ﬁﬁrgﬁ'%ﬁ??fa"d‘té’oat ing portion
9 Cove“ﬁ&rﬁﬁx% :csrﬁt, anGena2 5L65MM é&z,a'fix.%tcgﬂﬁuﬁ+é:¥r§‘d_ per 5 fixed

to a bott'ome the first antenna elenent 1 and electrically connected
to the fipottidriL/Bl3 amldeBeAl, 4. cdisling ToradoanB8a5poah i i kdots sl idably
inserted into a holder 4 which serves to attach the antenna to a housing
(not showf}6 ofang mpiubbercpaphking 3kl. The cavLERrPertiens Bddly attached to

ant enna. EPET off SRS AT ShS, HENAEEIToh SSeBRSe B0 9P F ABp ond of
the firsty gRleMarRla e the 880es! 511t CBld B1caRNBELETh D ddRnl ! St
antenna elenent 1, a second antenna elenent 2 which is a coil arranged on
a another. Each of the cavity portions 311 has an under part
311a of a linear shape and a top part 311b 6f a generally
elliptical shape. The under part 3lla serves to form the.
coating portion 9 of the whip antenna while the top part
311b serves to form the antenna top 11 of the whip antenna.
The liner portion 312 is formed on the top surface of
the lower split die 31 and serves to introduce into esach o
cavity portion 311 the insulating resin material as a = - .
molding material injectéd through an injection hole 321 of ..
the upper split die 32 which will later be described. :The
liner portion 312 has one end 312a communicating with the:
injection hole 321 of the upper split die 32 and the other
end divided into a plurality of branch portions 312b in
one-to-one correspondence to the cavity portions 311. Each
branch portion 312b extends along the top part 311b of a
corresponding one of the cavity éortions 311.
Each of the first gate portions 313 establishes
communication between the branch portion 312b of the liner
portion 312 and the top part 311k of the cavity portion 311
to introduce the insulating resin material in a molten
state from the liner portion 312 into the top part 311b.
As illustrated in Fig. 6, the first gate portion 313 has a

“1



top end of the sleeve 6, and a helical guide 7 fixed to the top end of the
sleeve 6 to hold the second antenna elenent 2. Thus, in the whip antenna
illustrated in Fig. 3, the second antenna portion 20 is a so-called
hel i cal antenna. 5 The sl eeve 6,
the second ¥Q@MMW%el enent 2, and the helical guide 7 are ROWIPIYETI6T N a
nold of electrical insulating resin material to forman antenna top 11.
Si nultanegéiﬁ AME% n ' | ded, the .first antenna
elenment 1 0 %/%e |r1r %?ggﬁt éﬁ%ﬁﬁ%c?%%n%ﬂfé‘%n agsgc"?%cf'gsgd in a simlar
nol d of tiwngitididialngirestionfterial to formthe coating portion 9.

The stopper 5 forned at the bottomend of the first antenna portion 10
serves as a fed#ichgofotheoaetond igatevfiqrtionisc3id4. eskablisbesi r st ant enna
element 1 is extended and retreated, the first antenna elenent 1 of the
first ant%‘?ﬁfﬁ’mﬁﬁn‘ﬁ%‘n%fg"ﬁﬁﬁ e ki RifteMRa 3d2neft theoline® second
antenna postdfh A 2R RAILASE: Past PRI LEMHL 2bbiky fortion -

311 to introduce the insulating resin material in a molten -

state from the liner portion 312 into the under part 31lla.-
The second gate portion 314b has a semiconical shape
similar to that of the first gate portion 313.
Alternatively, each of the first and the second gate
portions 313 and 314 may have a semiprismal shape cbtained
by splitting a prism in a longitudinal direction.

The coupling portion 315 has a trunk part 315a and.
four branch parts 315b extending from the trunk part 315a.. -
The branch part 315b communicates with the cavity portions -
311, respectively. Thus, the four cavity portions 311 are
spatially combined by the coupling portion 315b.

The air vent 316 has one end communicating with the -
coupling portion 315 and the other_end opened on a side
surface of the lower split die 31.

The rubber packing 317 serves to seal a gap between
the lower and the upper split dies 31 and 32 and is
arranged at a peripheral zone of the upper surface of the
lower split die 31 to surround the cavity portions 311, the
liner portion 312, the first and the second gate portions
313 and 314, and the coupling portion 315.

Although not illustrated in the figure, the upper

split 32 die is also provided on its lower surface with a



power through the stopper 5 to perform an antenna function, respectively.
In the whip antenna illustrated in Fig. 3, the first and the second
antenna portions 10 and 20 are not separated both nechanically and
electrically. Since the holder 4 fixedly attached to the housing of the
mobi | e tel epWONB04988 s not involved in energization or popErMopdRky. the
hol der 4 may be nmade of electrical insulating resin material. The first

antenna portion 10 is slidably inserted into the holder 4, _
Ref er ri ngPLBTRLYEY OF FAYViLY| ROFHLPPP o2t bLARYy PoFtiogesfirpti@mdwi | | be nade

I thi o mErRode’qe gt Bute; ina g BoaRL A bdrcuth o8, i Bomndi i1t ai e

31 and anstumpkarsed i thelilowadz. split die 31. These portions are 0

The lower split die 31 has a plurality of cavity
identical in shape with the cavity portion 311, the liner.
portion 312, the first and the second gate portions 313 and
314, and the coupling portion 315 of the lower split die 31.
Therefore, when the upper split die 32 is bonded to the
lower split die 31, the cavity portions of the upper and
the lower split dies 31 and 32 form a plurality of hollow
cavities each of which is for molding the coating portion 9
and the antenna top 11 of the whip antenna. Likewise, the.
liner portions of the upper and the lower split dies 31 and
32 form a pipe-like liner fér introducing the insulating
resin material in a molten state into the cavities.
Likewise, the first and the second'gate portions of the -+
upper and the lower split dies 31 and 32 form first and -~
second gates as holes for supplying the insulating resin
material in a mclten state from the liner into the cavities.
Likewise, the coupling portions of the upper and the lower
split dies 31 and 32 form a pife-like communication hole
for communication between the four cavities and the air
vent 316. The upper split die 32 does not have the air
vent 316 but has the injection hole 321 for injecting the
insulating resin material in a molten state into the liner.

Description will be made about a process of producing
the whip antenna by the use of the die 30.
At first, the second antenna element 2 wound around

the helical guide 7 is fixed on the top end of the sleeve 6.



portions 311, a liner portion 312, first and second gate portions 313 and
314, "a coupling portion 315, an air vent 316, and a rubber packing 317.
The cavity portions 311, four in nunber in the illustrated exanple, are
formed on a surface of the lower split die 31 in parallel to one
anot her . Eagﬁ)@@ﬁgﬁe cavity portions 311 has an under part FRIBFT6T,

| i near shape and a top part 311b of a generally elliptical shape. The

under part 3llegisfRiMamhdousien, théesesond i dfeditid igvendn®f 2t 18 Whi p ant enna
while the top part 311b serves to formthe antenna top 11 of the whip
ant enna. electricidy iqanmeeted s the sieeve ned o the boptemrdmte. of * t he

| oner spli | e and seryes . .to introduce ipto eac cavi t ortion 311
t he insulg%if&Frégﬁ?¥9néiﬂﬁﬁﬁ tgp g nﬁgdﬁﬁﬁ % ian qﬂﬁfe@ﬁéﬂgPﬁrbugh an
i nj ection;§olgsdfledito IfnRRCLsSBIbIydi € 32 Which will later be

descri bed. The [Tiner portion 312 has One end 312a conmunicating with the
i nj ection hol e ™t afsdnitayuppedispbséddie Qe andriitie poictéon 801 EVvi ded
into a plurality of branch portions 312b in one-to-one correspondence to

t he cavit fhpoteven st dHaciRl.pripReifirallym Ihepsegeaddantenmay t he top
art 311b _of a ,_correspqndi.ng.one.qf Lhe_cavj.t ortio 311. Each
gf t he fi?gfmﬁﬁ?é£b6ﬁf$§ﬁ§' ; 8§?§8I%$h3§3 éﬁ%ﬁﬁﬁ*% %gﬁrﬁetmeen t he
branch pogl 598sed 2th Ofhd heg Pt 3R2H! bENtRd Zeafiky HordtdRnP3ih 311b of the

cavity portion 311
while the first antenna element 1 is disposed in the under

part 311la of the cavity portion 311.

Then, the die 30 is closed as illustrated in Fig. 4.

In this state, the cavity is evacuated through the
air vent 316 by the use of a vacuum device (not shown).
Simultaneously, the insulating resin méterial in a molten
state is filled into the cavity through the injection hole:
321 of the upper split die 32 to wait solidification of the
insulating resin material.

When the insulating resin material in the cavity is
solidified, the die 30 is 6pened to remove a molded product
from the die 30. By attaching the holder 4 and fixing the
stopper 5 to the molded product, the whip antenna
illustrated in Fig. 3 is completed. Herein, the stopper 5
can be fi#ed by preliminarily deforming the bottom end of
the first antenna element 1 and press-fitting the bottom
end to the stopper 5 or by inserting the bottom end of the
first antenna element 1 into the stopper 5 and then

caulking the stopper 5.

10



to introduce the insulating resin material in a nolten state fromthe

| iner portion 312 into the top part 311b. As illustrated in Fig. 6,.the.
first gate portion 313 has a sem coni cal shape obtai ned by
splitting a_cone in a |ongitudinal direction. Each of the second
gate porti on® ¥ ™°8st abl i shes comuni cation between the bPSTER*¥Bi on
312b of the liner portion 312 and the under part 31la of the cavity

portion 311 toad ¢HOMHIAINAEembREYEAL] ND. 4 £5ithdBindulaltihg fesDhten state
fromthe liner portion 312 into the under part 31la. The second gate

porti on 3idltelriala ween LorHuwidiabdyapadesofiinylon A haylon 66e AB8st gate
portion 313. Alternatively, each of the first and the second gate

portions ?I’éyaﬁ_ﬁf’éﬁ{leq'ﬁt_ E°§Wﬁﬂ§%leﬁ?ﬁm zﬁ‘né’&l_YB? 8Bl itting a
P o, S e ShEEL b8 o snegn KRAGUPRRGRERRLS, 1 L5 D
315a. Thaskdagnehe pRidt’s ldh R GatieC dbCletbifind® ot \WHe/ odeli 68S
0.3mm. In this event, it is easy to remove the product
after the molding coperation. It is préferable that the
width of the gate is determined between 0.3mm and O.6mm,
taking into consideration the flowability of the insulating -
resin material.
In a general case where the first antenna element 1
has an outer diameter of 0.5-1.0mm, the coating portion 9
has a thickness of 0.4mm or more. It is preferable that
each half side of the coating portion 9 is determined to. .
have a thickness of 0.2mm, taking into consideration the,.
strength and the design of the first antenna portion 10... .
Next referring to Fig. 8, description will be made
about a whip antenna according to a second embodiment of
this invention. Similér parts are designated by like
reference numarals. |
In the whip antenna, the first antenna portion 10 and
the sleeve 6 of the second antenna portion 20 are
mechanically fixed to each other through an insulating
resin portion 3. Simultaneously, the first and the second
antenna portions 10 and 20 are eiectrically insulated from
each other through the insulating resin portiocn 3. The

bottom end of the sleeve 6 is exposed.

11



311, respectively. Thus, the four cavity portions 311 are spatially

combi-ned by the. coupling portion 315b. The air vent 316 has one end
comuni cating with the coupling portion 315 and the other end opened on a
side surface of the lower split die 31. The rubber packing 317

serves to s®Q0IN44p bet ween the |ower and the upper spli ecaiesvediszand 32
and is arranged at a peripheral zone of the upper surface of the | ower

split die 31 tg.surround the cavit ortiong 311 _the |iner portion 312,
the first and &H@ g%&%nﬁ“%%’t‘%a pot talygﬁs °a‘§£§§aﬁf’%ﬁaf:s_ SnFepRa gﬁupl i ng _
portion 3ihich the afltbhAldFumdtidd |i®bb§k69mé&_$%edif£&£eﬁatthe upper split
32 die is also provided on its | ower surface with a o

8 antenngl elemehysoin caviaxtemiad stateaahd nerrefordated statet, and

second gate portions, and a coupling portion in the manner simlar to the
| over splFISRASFIVRLYTHER Yih @GRBdafstrtRnttheEiTRts AREEPARt h the cavity

portion %ﬁ%mm&ﬂ?llkgegnergized through the stopper 5 formed at the
bottom end of the first antenna element 1 of the first
antenna portion 10. Thus, the first antenna element 1 -
performs the antenna function with the stopper 5 serving as
a feeding portion. At this time, the second antenna
aelement 2 of the second antenna portion 20 is not energized
because of presence of the insulating resin portion 3 and
does not perform the antenna function. In the retreated
state, the second antenna element 2 is energized through
the sleeve 6 as a feeding portion and performs the antenna . .
function. At this time, the first antenna element 1 of the .
first antenna portion 10 is not energized because of
presence of the insulating resin portion 3 and does not
perform the antenna function.

Next, description will be made about a method of
producing the whip antenna illustrated in Fig. 8.

A die (will hereafter be called a "second die”) for
producing the whip antenna in Fig. 8 is substantially
similar to the die (will hereafter be called a "first die")
for producing the whip antenna in Fig. 3 but is slightly
different as will presently be described.

Specifically, in the first die, the top end of the
under part 3l1la of the cavity portion 311 is formed so that

it does not reach the sleeve 6 and is not brought into
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portion 312, the first and the second gate portions 313 and 314, and the
coupling portion 315 of the lower split die 31. Therefore, when the upper
split die 32 is bonded to the Ilower split die 31, the cavity portions of
the upper and the lower split dies 31 and 32 forma plurality of holl ow

cavities ea%‘g osddpi Ch i's for nolding the coating portion $crapshnsig
antenna top 11 o? the whip antenna. Likew se, the liner portions of the

upper and the lower split dies 31 and 32 forma pipe-like liner for
i ntroduci Bgntaetiwisth affiengirstsantemzréldment 3. nn?%eﬂi%t%ﬂf@li nto the

cavities. Likewise, the first and the second fg%e ggrtlons he upper
and the | bagd, shh| thejisacond dig, 3the oFop o9 @ 88RPRE e as hol es

f or suppl§h§%8t22 'rﬁ%ﬂéﬁ&thﬁéﬁékﬂednﬁéeﬁﬁéﬁ Léwéitgghgegosgﬁge fromthe

|l iner int W se e coupling portions of the upper and

the | ower pogRbint efl 65f FherBleddel 6r aha ps aerdudit dawurighti on hole for
communi cati on between the four cavities and the air vent 316. The upper
split di ecéBtdobswith the dotiromaend ofntha1slenve Pas the injection hole 321

for injecting the |nsulat|n r in a ten_state into the
li ner. DER c? p gé‘ﬁﬁdﬁ"%bﬁ‘ﬁ P 6{T§§‘§ of*Broducing the
whi p ant enya pxélg f?d&é}ft t:.piepgb?.tﬁgn of the Aéatfdis'[ int 88ckesONd ant enna

el ement 2 "WO!
Figs. 3 and 8, the positions of the first and the second

gates are depicted by Gl and G2, respectively. From
comparison of Figs. 3 and 8, it is cobvious that the first
gates are located at the same position in the first and the
second dies. On the other hand, the second gate in the
second die is located at a level lower than that of the
second gate in the first die because of the following
reason. In the second die, the top end of the under part:
of the cavity portion is in tight contact with the bottom.
end of the sleeve 6. In.order to avoid the second gate -
from being located there, the second gate is shifted
downward..

The second die is different from the first die only
in the above-mentioned respects. Therefore, upon
describing the method of producing the whip antenna in Fig.
8, reference will be made to Fig. 4 as regards the die.

In order to produce the whip antenna in Fig. 8, the
helical guide 7 with the second antenna element 2
preliminarily wound therearound is at first fixed to the
sleeve 6 by press-fitting or screwing. The second antenna

element 2 wound around the helical guide 7 is electrically

13



t he helical guide 7.is fixed on the top end of the sleeve 6.

9 ' Si mul t aneously, the second antenna elenent 2 is
electrlcally connected to the sleeve 6. To the bottomend of the sleeve 6,
the top end of the first antenna element 1 is inserted to forman
assenbly. WOO010498he assenbly is disposed in the cavity poPGTARIBNE? of the
| oner split die 31. SpeC|f|caIIy t he second antenna elenent 2, the

hel i cal ' %ﬂf €65+8" &b art 311b of the
cavity p%?’nggcz%iw e t%ggf Frg? an enna e %#g%g&?i S |e[s)posed in the

under paskembly 14 di¥posed iy PRt téP Pddt 311b of theNcatfeydie 30 is
closed as illustrated in Fig. 4. In this state, the cavity is
evacuat e@°Fh¥-%g$\17& Heormgid ipefheslevey IpkitisiieBla VeR Uthe atbias ( not

h | t.h | at mat | i t at
PooTT i oBRPy oL CEEERY ArteRPB.HeBRR Th R PP aner: tngsheunt Lpper - ¢
split di @232 §P14e8hf Eﬂg'dydﬁkﬁaﬁb9919£ 3D£. At this time, the top

end of the first antenna element 1 is separated from the

sleeve 6.

Subsequent steps are similar to those in the method
of producing the whip antenna in Fig. 3. Specifically, the
die 30 is.closed and the cavity is evacuated through the
air vent 316 by the use of the vacuum device (nct shown).
Simhltaneously, the insulating resin material in a molten
state is filled into the cavity through the injection hole.
321 of the upper split die 32. At this time, as
illustrated in Fig. 9, a hollow portion 8 having a diameter
on the order of-1.9mm is formed :at the center of the
helical guide 7 and the sleeve 6. Thereforae, the
insulating resin material is supplied through the hollow
portion 8 and the second gate portion 311b to the under
part 31lla. Thus, the antenna top 11, the insulating resin
portion 3, and the coating portion 9 are simultaneocusly
molded.

Then, when the insulating resin material is
solidified, the die 30 is opened to remove the molded
product from the die 30. The holder 4 is attached and the

stopper 5 is fixed to the molded product. Thus, the whip

antenna in Fig. 8 is completed.

14



insulating resin material . When the insulating resin materi al
cavity is solidified, the die 30 is opened to renove a nol ded product

fromthe

nol ded product

Herein, t

die 30. By attaching the holder 4 and fixing the stopper

the whip antenna illustrated in Fig. 3 is_conpl eted.
heWOOUPI®E 5 can be fixed by prelininarily defor RFTHFPARI6H

in the
5 to the

ottom

end of the first antenna elenent 1 and press-fitting the bottom end to

the stopper 5 QbrR¥rifigetd iriy.! e iBohlaitessl, Ofthd Masddiptioankenna el ement
1 into the stopper 5 and then caul king the stopper 5.
be proceededsashzegaids rithermiedhod| ofi produeirg i tHwulwlipng resin

10

mat eri al
el ast oner
of these
t he order

use is_suitablé made of _nyl on
?nﬁﬁFVUPQtF&He t

11, nvl on .66,. ABS pol yol efin
aShenbeligpl gpide b PTedBERALiiVoase” wher e one

FBLALD bk Al Sok Send'SFitke WA° AWieline8! ch% flle 16wt er mi ned on

press-fitting or screwing. Herein, the second antenna
element 2 is wound around the helical guide 7 and
electrically connected to the sleeve 6. At the center of
the helical guide 7 and the sieeve 6, the hollow portion 8
having a diameter on the order of 1.9mm is formed to flow
the insulating resin material. The helical guide 7 with
the second antenna element 2 and the sleeve € are inserted

into a molding die together with the first antenna element

1 to carry 6ut molding of the antenna top 11. At this time, .

the insulating resin material flows through the hollow

" portion 8 to simultaneously form the insulating resin

pdrtion 3 and the coating portion 9 of the first antenna..
element 1.

The whip antenna in Fig. 3 can be produced through a
method similar to the above-mentioned another methed. It
is noted here that, since the whip antenna in Fig. 3 does
not have the insulating resin portion 3, the hollow portion
8 need not be formed in the sleeve 6 and ﬁhe helical guide
7. In addition, in the whip antenna in Fig. 3, a part of
the sleeve 6 need not be exposed. Therefore, the second
antenna element 2, the helical guide 7, the sleeve 6, and
the first antenna element 1 is integrally enclosed by a

mold of the molding resin material A.
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0.3nmm In this event, it is easy to renove the product after the nolding
operation. It is preferable that the wdth of the gate is determ ned
between 0.3mm and 0.6mm taking into consideration the flowability of the

insulating resin material . In a general case V\here%}éﬁ; 5
antenna el eMH98 has an outer dianeter of 0.5-1.0mm the | (1'{5 ortion
9 has a thickness of 0.4nmor nore. It is preferable that each half side

of the coating jpOhicRNes tie GRi Hntdmnke illdustsatdd cishamigsaf 3. 2nMm
taking into consideration the strength and the design of the first antenna
portion ldnd 8, both\é&he antenna pp dIFiapd $hedegakipgi BArHen e nude
about a whip antenna_accordij ng‘_vt‘o a second enbodi nent of éhfl;ﬁ i nventi on.

e

Similar phralutingdbegiaruiriing i 3RP1T SOFEle nufteFars. © “In the
whi p antepna, the bl sh # éﬁné‘? Qﬂtglﬁ ;ML 2Rd b8 8heRuRt 61 ofrd he second

A A |
ant enna por% on are neChani ca I xed to each other through an
i nsul at i N3 aii PEAdbWly 861dedS NMHdrAEres!,ythé Roldestd andi tthe second
antenna portions 10 and 20 are electrically insulated from_each other
t hr ough t btoppex| Sitaney atsschegokei the Xirmte antennanPerliieor 1fe sleeve 6 is

X : .
exposed The stopper 5 is fixedly attached to the first antenna

element 1 by deforming the bottom end of the first antenna
element 1 and press—fitting the bottom end into the stopper
5. Alternatively, the stopper 5 may be fixed to the first
antenna element 1 by caulking the stopper 5.

In each of the whip antennas illustrated in Figs. 3
and 8, the helical coil 2 independently formed is wound
around the helical guide 7 separately formed.
Alternatively, the coil may be foimed by plating the
helical guide to obtain a coil-like plating pattern which
serves as a coil. Alternatively, as in a helical antenna
disclosed by the present applicant in Japanese Patent
Application No. 9-347912 (347912/1997) which is not yet
published, a flexible substrate having a plurality of
conductor patterns is rounded into a cylindrical shape so
that the conductor patterns are connected in cascade to one
another to form a coil. The coil on the flexible substrate
is attached to the helical guide.

In Fig. 4, the gate of.the die has a circular section
in a direction perpendicular to a flowing direction of the
insulating resin material. It is noted here that the gate

may have an elliptical or a polygonal section without being
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The whip antenna is a so-called separate antenna in which the antenna
function is perfornmed by different antenna elenents in an extended state
and a retreated state, respectively. In the extended state, the first
antenna elenment 1 is energized through the stopper 5 fornmed at the bottom
end of the YPO¥P4%htenna elenent 1 of the first antenna REEJRIOFET Thus,
the first antenna elenment 1 perforns the antenna function with the stopper
5 Servi NGitri2th@etbNthed ¥iddlar sebtisn! | mmbhshS%genSiént enna el enent

2 of the second antenna portion 20 is not energizéd ecause of presence of
t he i nsulidtlustratednipoFigon dsad spdaesdie] s fnaymbich@madat egna functi on.
In the retreated state, the second antenna elenent 2 is energized through

the sl ee¥igngdrigad giener R AR RTdopePf o n#Pie it @®da2 function. At
this tinme,thef.irst tenna el ene 1 aof the. first.antenpna portion 10 is
not ener g%lelgx%gé'ggésgg%f Tglr ggg%cgﬂ%fet%éei %df‘ R iom %Fn"ﬁo‘gf? 3 and

does not a RRIAtANG LhfledBir B d14AGnNa®8d. Next, description will be
made about a nethod of producing the whip antenna illustrated in Fig. 8.

e e "
Saed .
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Adie (wll hereafter be call ed a "second die") for producing the whip
antenna in Fig. 8 is substantl he die (wll hereafter be
called a "first die") for pro @ ttenna in Flg 3 but is
slightly f as wll pre 1y, in
the first g‘lbvg) dth ﬁ’g top end of the under part 31la of the cav?ﬁ? p’c%?tlon
311 is fornmed so that it does not reach the sleeve 6 and i s not brought
into CIiMs contact with the first
antenna elenment 1. On the other hand, in the second die, the top end of
the under part of the cavity portion is formed so that it extends to the
bott om end of %he S| ve 6.and_i s bro%ght |n% ght, contact. with the

bottom end of heBSI agtenna COMRH-HANA & oﬁ'rs%:h%mf"?‘fm? %‘?ﬁ:ﬁ% second

dies are any hgga&xnélaﬁesﬁm Ik 08 Ebﬁlgl&fl wesaaai Hrskhafgehnal Figs. 3
and 8, the positions of the first and the second

portion, said first antenna portion comprising a first - -

antenna element and a coating portion covering said first
antenna element, said second antenna portion comprising. a
conductive sleeve and a second antenna element arranged at
one end of said sleeve and electrically connected to said
sleeve, at least said one end of said sleeve and said
second antenna element being enclosed in a mold of a resin
material to form an antenna top portion, wherein said
coating portion is made of the same resin material as that-
of said mold covering at least said one end of said sleeve .
and said second antenna element and is integrally formed
with said antenna top portion simultaneously when said mold
is formed. |

2. A whip antenna as claimed in claim 1, wherein
said first and said second antenna portions are
electrically connected to each othex.

3. A whip antenna as claimed in claim 2, wherein
said second antenna portion is a helical antenna portion. .

4. A whip antenna as claimed in claim 3, wherein
said helical antenna portion comprises a coil as said
second antenna element and a helical guide fixed to one end
of said sleeve to prevent deformation of said coil.

5. A whip antenna as claimed in claim 4, wherein

said coil is formed by a coil-like plating pattern formed
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gates are depicted by Gl and G, respectively. From conparison of Figs. 3
and 8, it is obvious that the fi rst gates af'e located at the sane positi.on

inthe first and the second di e ﬂ””m and, the second gate in
the second die is |ocated at a mm’ that of the second gate
in the firstY30UM¥cause of the fOI1bwitng ¥ reas In the FETORPWTE the
top end of the under part of the cavity portion |s in tight contact with
the bottog, gadqoheiiasiIfBWR.6. I n order to avoid the second gate from
being | ocated there, the 'second gate is shifted downward. The

second die is d'sffermhﬁ.pf aotehdi® 4s rclfaigied dnl glaim 4 hewlsddmaia» nenti oned

respects. Therefore, descrl bi ng the net hod of JL,%rodum gg t he whip
ant enna i rPafidgcoig “P et by rrpngingp Ligxibhle spbsirate Ayeinge d| e.

| order tOﬁ&%‘ﬁ@ | 48 ML ARRRRLL | o Biad B obaBLegy| o 7 1 L1

t he second AN B rrmnarily wound t erearoun Irs“at first
fixed to tﬂa&te&heeaﬁe%&mé&&%slhl bhb&ﬁd@rt&w@mmm&e second antenna

el enent 2 wound around the helical guide 7 is electrically

13 7. A whip antenna as claimed in claim 1, wherein
said mold is made of a molding material which is at least
one of nylon 11, nylon 66, ABS, polyolefin elastomer,
polyurethane elastomer, and polyester resin.

8. A whip antenna as claimed in claim 1, wherein
said first and said secbnd antenna portions are mechani-
cally connected to each other and electrically insulated
from each other by an insulating resin portion, sa;d
insulating resin portion is integrally formed together with 5
said antenna top portion and said coating portion by the .
same fesin material simultaneously when said mold is formed.

9. A whip antenna as claimed in claim 8, wherein
said secdnd antenna portion is a helical antenna portion.

10. A whip antenna as claimed in claim 9, wherein
said helical antenna portion comprises a coil as said
second antenna element and a helical guide fixed to one end
of said sleave to prevent deformation of said coil, said
helical guide and said sleeve being provided with a hollow
portion to flow the above-mentioned resin material
therethrough when said mold is formed.

11. A whip antenna as claimed in claim 10, wherein
said coil is formed by a coil-like plating pattern formed

on said helical guide.
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connected to the sleeve 6 to obtai e assenbly is disposed
in the top part 311b of the cavityr!ﬂ Ei‘ﬂﬁi JHH din the lower split
die 31. On the other hand, the firs nnel ‘es enent 1 is disposed in the
under part wddieodo t he cavity portion 311. At this tine, ?&qw}%_"gnd of

the first antenna elenent 1 is separated fromthe sleeve

Subsequent steps are simlar to those in the nmethod of producing the whip
antenna in Fig.13. Sp¥bipiantenna tdw cl@dime80ihsclaie kb anvhddedancavity i s
evacuat ed_t hr,ough, the _air vent 316 b%%t he_use_of the vacuum device (not

shown) . §fﬁﬁlf :f’ljeo’uilff,nfeﬁie nEAPRHTY 3 SharifdecFrRptrata having state
s 1111 edal gharkhens B (obrdiboaNokBEaLAY o5} ATty 3gdagledhe upDer

split die 3 At this tine, as iTlustrat of/vportion-8
havi ng a gathetrs arm ddmmeetddr inf casSade i o foieTadothethe center of the
helical guide 7 and the sleeve 6. Therefore, the insulating resin material
i s supplied thrbligh? WBiRoAREARNS AR [FRigednint fbatmnavhgstednporti on 311b

(0,1 DA AL 24 Hhon M hAFeD HRGR, HhuchlEy' BEAGLI0 Tt
one of nylon 11, nylon 66, ABS, polyolefin elastomer,
polyurethane elastomer, and polyester resin.

14. A method of producing a whip antenna claimed in
claim 1, whergin said antenna top portion and said coating
portion are simultaneously formed by a single molding step.

15. A method of producing a whip antenna claimed in
claim 8, wherein said antenna top portion, said coating
portion, and said insulating resin portion are
simul taneously formed by a single molding step.

16. A method of producing a whip antenna comprising
a first antenna portion and a second antenna portion
combined with said first antenna portion, said first
antenna portion comprising a first antenna element and a
coating portion covering said first antenna element, said
second antenna portion compiising a conductive sleeve and a
segond antenna element arranged at cne end of said sleeve
and electrically connected to said sleeve, at least said
cne end of said sleeve and said second antenna element
being enclosed in a mold of a resin material to form an
antenna top portion, said method comprising the steps of:

preparing a die having a cavity for molding said

coating portion and said antenna top portion, a plurality



nol ded. Then, when the insulating resin material is solidified, the
die 30 is opened to renove the nolded ©product: fromthe die 30. The  hol der

4 is attached and the stopper ﬂuﬂl m m” , ,m)l ded product. Thus, the
whip ante g. 8 |s corrp mi @J
Ref erring P@e’ﬁ;”g‘ﬁ Il on, the descri "C"”"”’&”&’
regards the nethod of produm ng the whip antenna |n Fi g 8 The hel i cal

gui de 7 psfelgatiesaicompunicatixtly i thvlsdiidg cavityetd i pply fa weddiaegt he sl eeve
6 by press-fitting or screw ng. Herein, the second antenna element 2 is
wound ar RARPRIRL B PcBPLERR REate @ safidcFAViEY| AR e @i VeB he sl eeve

6. Al thecce”t erca% 3t he eééfc?'ﬁ%itg, A 308 &Qg e SSERY Sallrs alik || ow
portion 8 I'ng a di aime on mmis forne ow the
i nsul ating res@ﬁmﬂﬁ%ﬁhéaﬁslﬂwﬁbﬂaﬁhbp%E1QUbdﬂtfhg“ﬁ&htlon and sazd

antenna top portion with said molding material by £illing

said molding material in a molten state into said cavity

through said gates while said cavity is evacuated through

said air vent. '

17. A method as claimed in claim 16, wherein said
whip antenna hag an insulating resin portion formed between
said first and said second antenna portions to mechanically.
connect and electriéally insulate said first and said
second antenna portions, said cavity being adapted to
further mold said insulating resin portion so that said
coating portion, said antenna top portion, and said
insulating resin portion are simultanaously molded by said
molding material.

18. A method as claimed in claim 16, wherein said
die is a cylindrical die.

19. A method as claimed in claim 16, wherein said
gate has a circular section, an elliptical section, or a
polygonal section.

20, A method as claimed in claim 1€, wherein said
gate has a width of at least 0.3mm.

21. A method as claimed in claim 16, wherein said
first antenna element has an ocuter diameter of 0.5-1.0mm

while said coating portion has a thickness of 0.4mm.



t he second antenna elenent 2 and the sleeve 6 are inserted into a nolding
die together with the first antenna elenent 1 to carry out nolding of the
antenna top 11. At this tinme, the insulating resin material flows through
t he hol | ow ion 8 to sinultaneously formthe insulati [esin ortion
3 and the é%gﬁpﬁégbortion 9 of the first antenna_ elenengQ¥7 3767 The
whip antenna in Fig. 3 can be produced through a nethod simdar to the
above-nentioned another nmethod. It 1is noted here that, since the whip
antenna in Fig. 3 does not have the insulating resin portion 3, the holl ow
portion 8 need not be formed in the sleeve 6 and the helical guide 7. In
addition, in the whip antenna in Fig. 3, a part of the sleeve 6 need not-
be exposed. Therefore, the second antenna elenment 2, the helical guide 7,
the sleeve 6, and the first antenna elenment 1 is integrally enclosed by a
nold of the nolding resin material A 15
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In each of the whip antennas illustrated in Figs. 3 and 8, both the
antenna top 11 and the coating portion 9 (including the insulating resin
portion 3 in case of the whip antenna in Fig. 8) of the first antenna
elenment 1 are sinultaneously nolded. Thereafter, the holder 4 and the
stopper 5 aW@MP%8%hed to the first antenna portion 10. TRHERBPHE: 5 i s
fixedly attached to the first antenna elenent 1 by deform ng the bottom
end of the first antenna elenment 1 and press-fitting the bottomend into
the stopper 5. Alternatively, the stopper 5 may be fixed to the first
antenna elenment 1 by caul king the stopper 5. In each of the whip
antennas illustrated in Figs. 3 and 8, the helical coil 2 independently
formed is wound around the helical guide 7 separately formned.
Alternatively, the coil may be formed by plating the helical guide to
obtain a coil-like plating pattern which serves as a coil. Alternatively,

as in a helical antenna disclosed e present applicant in Japanese
Pat ent Application No. 9-347912 (B4 2/ 1997) fwhich is not yet published,
a flexible substrate having a plurpliffjof cornductor patterns is rounded
into a cylindrical shape so that fheggAnductor] patterns are connected in
cascade to one ' » 20

-

\

- 10




another to forma coil. The coil on the flexible substrate is attached to
t he ‘hel i cal guide. In Fig. 4, the gate of the die has a circular
section in a direction perpendicular to a flowi ng direction of the

insul ating wesibesRterial. It is noted here that the gate pomRypoesrer an

el liptical or a polygonal section w thout being

16 restricted to the circular section. Al though the die
illustrated in Fig. 4 is a split die, use nay be nade of a cylindrical die
or a conbination of a split die and a cylindrical die. In case where the
cylindrical die is used, a parting |ine can be elim nated.
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1. A whip.antenna conprising a first antenna portion and a second antenna
portion coupled to said first antenna portion, said first antenna portion
conprising a first antenna elenment and a coating portion covering said
first antenna el ement, said second antenna portion conprigdieesosré7
conduct i ve WPOMMUBKHd a second antenna el ement arranged at one end of said
sl eeve and electrically connected to said sleeve, at |east said one end of
said sleeve and said second antenna el enment being enclosed in a nold of a
resin material to forman antenna top portion, wherein said coating
portion is made of the sane resin material as that of said nold covering
at | east said one end of said sleeve and said second antenna el emrent and
is integrally formed with said antenna top portion sinultaneously when
said nmold is forned. 2. A whip antenna as clainmed in claim1l
wherein said first and said secop™antenna portions are electrically
connected to each other.
wherein said second antenna pgftion is a he
4. 'A whip antenna as clainmed i/h claim3, wherein,
portion conprises a coil as gaid second antenna/
guide fixed to one end /

ant enna portion.
wal d helical antenna
Nt and a helical




of said sleeve to prevent deformation of said coil. 5. Awhip
antenna as clainmed in claim4, wherein said coil is formed by a coil-Ilike
plating pattern fornmed 18 on said
hel i cal gui 6. A whip antenna as clainmed in clai Jﬂﬁ%@ in

said coil iga?SW%%g by rounding a flexible substrate havingkﬁg plurality of
conductor patterns so that said conductor patterns are connected in
cascade to one anot her. 7. A whip antenna as clainmed in claim1l
wherein said nold is nade of a nolding material which is at |east one of
nylon 11, nylon 66, ABS, polyolefin elastoner, polyurethane elastoner, and
pol yester resin. 8. A whip antenna as clained in claim1, wherein
said first and said second antenna portions are nmechani- cally connected
to each other and electrically insulated fromeach other by an insulating
resin portion, said insulating resin portion is integrally forned together
with '

FIG. 5
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said antenna top portion and said coating portion by the sane resin

mat eri al simultaneously when said nold is forned. 9. A whip antenna
as claimed in claim8, wherein said second antenna portion is a heli cal
ant enna por{yioio49se 10. A whip antenna as clainmed in q&&fp’%”x\per ein
said helical antenna portion conprises a coil as said second antenna

el ement and a helical guide fixed to one end of said sleeve to prevent

deformati on of said coil, said helical guide and said sl eeve being
provided with a hollow portion to flow the above-nentioned resin materi al

t her et hrough when said nold is forned. 11. A whip antenna as cl ai ned
in claim10, wherein said coil is fogned by a coil-like ' plating pattern

formed on said helical guide.
12. A whip antenna as clained in clai
rounding a flexible substrate having
t hat said conductor

19 o
el said coil is formed by
31

wher
't ® conduct or patterns so
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patterns are connected in cascade to one anot her. 13. A whip antenna
as clained in claim8, wherein said nold is nade of a nolding materi al
which is at | east one of nylon 11, nylon 66, ABS, polyolefin elastoner,

pol yur et hang,cdiasds®er, and pol yester resin. 14. A werbesnsisr
producing a whip antenna clained in claim1, wherein said antenna top
portion and said coating portion are sinultaneously fornmed by a single
nol di ng st ep. 15. A method of producing a whip antenna clainmed in
claim8, wherein said antenna top portion, said coating portion, and said
insulating resin portion are sinmultaneously formed by a single nolding

st ep. 16. A nethod of producing a whip antenna conprising a first
antenna portion and a second antenna portion conbined with said first
antenna portion, said first ant enng porti on conprising a first antenna

el ement and a coating portion coverinhg said first antenna el enent, said
second antenna portion conprising a gipnductive sleeve and a second antenna
el ement arranged at one end of sai g=%geve and electrically connected to
said sleeve, at least said one end paifd sl peve and said second antenna
el ement being enclosed in a nold § .
top portion, said nmethod conpri si

20
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preparing a die having a cavity for nolding said coating portion and said
antenna top portion, a plurality : 20 -
of gates comunicating with said cavity to supply a nolding material in a

nol ten stagg éo id cavity, and an air vent comunicating with said
cavity to A h’%\‘?@ said cavity; and si mul t aneously f"a?%ﬂ"gai d
coating portion and said antenna top portion with said nolding material by
filling said nolding material in a nolten state into said cavity through

said gates while said cavity is evacuated through said air vent.

17. A nmethod as clained in claim16, wherein said whip antenna has an
insulating resin portion forned between said first and said second antenna
portions to nmechanically connect and electrically insulate said first and
said second antenna portions, said cavity being adapted to further nold
said insulating resin portion so that said coating portion, said antenna
top portion, and said

8
7
| : 2
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insulating resin portion are si mul t aneously nol ded by sa d

mat er-i al . -

a cylindrical

- 18. A method as cl ai ned
di e.

gate has a circular section,
section.

a width of at
wherein sajd

whi o Sa dBRIGTRE
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