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1 .. “ANTENNA ASSEMBLY COVPRI SI NG WHI P ANTENNA AND HELI9 %‘2 4-6
ANTENNA;. CONTAI NED | N ANTENNA TOP ROTATABLY ' . MOUNTED CNE' END OF
THE VWH P ANTENNA BACKGROUND OF THE | NVENTI ON: The present

i nvention relates to an antenna assenbly conprising a whip antenna and a
hel i cal antenna nounted on a top end of the whip antenna and, in
particular, to a nounting structure of the helical antenna to the whip

ant enna. * In the prior art, an antenna assenbly of the type

described has been used in a radio commynication device such as a portable
comuni cation term nal set, especially a nobile tel ephone term nal set.
The antenna assenbly is wusually extendably and retractably nounted to a

casing or a housing t ) S iscl | 2" 245603
(Reference 1). %%e%%? mgirﬁ%%tmﬁhousi ng or
encl osure encl osi gyl f 308 Mirikita SESNERAMY | 19 Arfhhi (Rdp KOTeMERY . The

antenna assenbly conprises the.-whip antenna or an antenna rod ich is

slidably supported in a MOGIPEED ONOROD CeNId COF NEREN Ot ANTEMRNZS Yoport s
made of conductor and is connected to the electrical circuitry. The whip

antenna is provided wwth a stopper or a conductive ring

BACKGROUND OF THE INVENTION:
The present invention relates to an antenna assembly
.comprising a whip antennaland a helical antenna mounted on
a top end of the whip antenna and, in particular, to a
mounting structure of the helical antenna to the whip
antenna.

In the prior art, an antenna assembly of the type
described has been used in a radio communication device
such as a portable communiﬁation terminal sgt, especially a
mobile telephone terminal set. The antenna assembly is
usuallj extendably and retractably mounted to a casing or a
housing of the terminal set as disclosed in JP-A-3 245603
(Reference I).

In Reference I, the terminal set has a housing or
enclosure enclosing transmitting and receiving electrical
circuitry. The antenna assembly comprises the whip antenna
or an antenna rod which is slidably supported in a support
mounted to the housing. The support is made of conductor
and is connected to the electrical circuitry. The whip
antenna is provided with a stopper or a conduCtive.ring

fixedly mounted on a lower or an;inner end. When the whip



fixedly nmoGnted on a |lower or an inner end. Wien the whip

2 antenna is in an extended position, the stopper is brought into contact
'with the support, so that the whip antenna is connected to the el ectrical
circuitry through the stopper and the support. The whip antenna conpri ses
.a conductive rod covered wwth a dielectrig sleeve or sheath. The whip
antenna or the conductive rod has an electrical length of a quarter

wavel ength of ra predeterm ned frequency. . The helical antenna or an
ant enna coi | agtenelaosedlnnanaeutenée@rpeseﬁfaoandthe gkPPPen b8 hrewghtnd

Sl cove at b | SREP ERBCEREMERLERD FBRRBEE nBoWFRRL: HEe v%?rﬁ%ﬂ Sparie
fixed t hor ct oCBYTRREER ¥ '*-‘1% %l?%?%i%%ftﬁ st?ﬂx. VakBfigh ReCRERRRE:

t he dielectr skﬁgv g%ggthel $4k 10 ddifuSQRAdictive
rod and has a an el ectrical of a quarte wavel ength of the
predetermi nedraae&aeaead wikar af a&a;.eéhe;anéﬁaaeeaaﬁeanéathas ThddHip

wavel ength of the predeterm ned frequency. When t he antenna

assenbly i s i antehatr aet chepesntiuchiveheod hhs ahi placteicali Tengthacfea i n
the housing with the helical antenna being connected with the electrical
ci-rcui try thr qugitemnewvayedevgttiheof| acpredatierninedpfvequengyius, the helical
antenna is used for short-range operation of the term pal set. At the,
condi tion, the mhipTgﬁtpﬁﬁach nna or an antenna coil is enclosed in

a dielectric cap and is carried on a top end of the whip

antenna. The dielectric cap is provided with a conductive

sleeve at a lower end electrically connecting with the

helical antenna. The conauctive sleeve is fitted onto the

top end of the whip antenna and fixed thereto by caulking

or deforming the conducive sleeve together with the

dielectric sleeve. The helical antenna is connected to the

conductive rod and has also an electrical length of a

quarter wavelength of the prédetermined frequency.

Therefore, the antenna assembly has a half wavelength of

the predetermined frequency.

When the antenna assembly is in a retracted position
where the whip antenna is retracted in the housing with the
helical antenna being connected with the electrical
circuitry through the conductive sleeve and the support.
Thus, the helical antenna is used for short-range operation
of the terminal set. .At_ﬁhe condition, the whip antenna is

in the housing and, therefore,.does not serve for receiving

the radio signal.



in the housing and, therefore, does not serve for receiving the radio
~signal .3 3 For a | ong-range
~operation, the antenna assenbly is pulled out by manually handling the cap
into the extended position where the stopper is brought into contact with
the support. Thus, the antenna assenbly sgrves as a half- -wavel ength

ant enna. An assenbly of the helical antenna and the dielectric cap
with the conductive sleeve will be referred to as antenna top In
order to insure thaFoEh2 WAPG-EARGANGPPEalicRp| Ehe ﬁhEﬁn?ﬂeaﬁﬂ?@h%ﬁ is

Support i n vhPBR ROt BY BRPBRNLY Bapilinsofbd AP TEcPoEbacoEgeRasd™
condition.  Thig: 8 cndbRGl8Sefle! BeSBpdr22d BEBulntRERELaERehkL AREnIEnd S

243829 corres |ng t re1s a nown 1n e prior art,

for exanpl e,v)UégﬁBéﬁ:e“tTﬁle 5029 H8dnd 04 S5&RSBy | ddatvedhe Pa Fi2BAS505

(Reference | otheér structure of the antenna assenbly where the
conduct or rodyaiellBagehi Angahaana is not electrically connected with the
helical antenna but 1's insulated therefrom In the structure, the whip
antenna is reliabl xzndassembillyi oft hher belacatdantednai andwthéodielgetnic a
speci al support structure such as the coaxial structure. Wile, the whip
antenna only sepvwdthotheecenduagivacsiseve wildnke rafersedxtenasd
condition because the helical

antenna top.

In order to insure that the whip antenna is disabled
when the antenna assembly is in the retracted position, the
terminal set may have a coaxial support in which the whip
antenna is positioned in the retracted condition. This is
disclosed in GB 2,257,836 A (Reference II) and JP-A-5
243829 corresponding thereto.

There is also known in the prior art, for example, US
Patent No. 5,204,687 (Reference III) and JP-B-2646505
(Reference IV) another structure of the antenna assembly
where the conductor rod of the whip antenna is not
electrically connected with the helical antenna but is
insulated therefrom. In the structure, the whip antenna is
reliably disabled in the retracted condition without use of
a special support structure such as the coaxial structure.
While, the whip antenna only serves for receiving the radio .
signal in the extended condition because the helical
antenna is no longer connected to the support. This
structure of the antenna assembly will be referred to as a

ngeparate type", because the whip antenna is electrically

separated from the helical antenna.



antenna i s'.no | onger connected to t he support. This structure of the

antenna assenbly will be referred to as a "separate type", because the
whip antenna is electrically separated fromthe helical antenna.
4 In detail, Reference IV discloses a dielectric joint nenber of a

generally rod shape which is secured at ong end thereof to the top end of
the conductor rod of the whip antenna. The joint nenber is partially '
covered with tthe conductive sleeve and is fitted at the_ other end portion
with a coil bobbin. In detadd, BefeprencenhiVhdisedpsent anfielpstidgndodntt he

coil bobbin and is connected to_the c¢onductive s|eeve. The dielectric.ca
covers on the®eBPRr Q5,5 Feneraldy red sgﬁ'ﬂe gﬁ&*hé‘ﬁ Sﬁcb‘ﬁ'&dpﬁit PBR 8P hg

conducti ve sl egye LOOGINGR DL Qa3 RlE LhERLAS! Lo UH dhOnhgp! Of M

t he antenna t op. he ove, the co I VE Sleeve an top end

of t e conduchineiad oimbfSouhiPgRbSANRe ErLisetly | Solifoal piek eREDEr by

the insulation no e Joint nenber ~when the conductive sl eeve and

the top end ofbodndRictaelslldeve add dlse fikted @t ithedotheR! dnd portiohhe
antenna top is manipulated in the operation for bringing the antenna

assenbl y i nt owith reeicoddl @dbbdndi t Achelibeal heokXt endthe challi¢abnantiemna o
rough handling of the antenna top in the operation or in the habits of
users, the adisemesanchpnrdtheoicodd bobbib ended st conngcherd teot Fheng

conductive sleeve. The dielectric cap covers on the coil
bobbin, the helical coil and the top end portion of the
conductive sleeve together by, for example, the plastic
molding to form the antenna top.

In the above, the conductive sleeve and the top end
of the conductive.rod of the whip antenna are fixed to the
joint member by the insulation molding of the joint member
when the conductive sleeve ﬁnd the top end of the
conductive rod are inserted into a mold.

The antenna top is manipulated in the operation for
bringing the antenna assembly into the retracted condition
or the extended condition. Due to rough handling of the
antenna top in the operation or in the habits of users, the
antenna top may often be subjected to unusual rotating
torque or undue flexural force, so that the antenna
assembly is easily broken or cut by twist at the point near
the boundary between the conductive sleeve and the joint
member.

SUMMARY OF THE INVENTION:

Accordingly, it is an object of the present invention

to provide a separate type antenna assembly that eliminates



torque or undue flexural force, so that the antenna assenbly is easily
broken jor cut by twist at the point near the boundary between the
conductive sleeve and the joint nenber. SUMMARY OF THE | NVENTI ON

. Accordingly, it is an object of the present invention to provide a

. separate type antenna assenbly that elimngtes

5 the problens descri bed above and prevents the boundary between the
joint menber and the conductive sleeve from being twi sted and cut off by
an acci dent al thet priobdemsr described abaveoaudnprevenite phesbeundavwnti on,
there is provided an antenna assenbly which is novabl e between an extended
positi on and Ret¥eencitb® Jeint 3auker aprpithecgondugtivesfleaNy, faom -
dielectric joint menber fixed . on at nd_of _ the whip antenna, and an
antenna t op n&ﬁﬁP@d SﬁsﬁﬁngBFhFu%ngﬁge afit Fﬁgﬁéﬂpﬁﬁgarﬂ%Fgéﬁg gﬁF@Hﬁa
and a conductor sl egle o] | i pl.enn e |
connection of the he %ggﬁggﬁtg%nghétp%ﬁgeggt?gg%gggégéi?P%%; E%HéLékﬁgéﬁa
assenbly is CBﬁraﬁkﬁhhéeﬁstmb&gtwhﬁ%hhih'ﬁébabiatﬁaﬂﬁeéﬁ bhxggt¥naagnect ed
to the conductor sleeve, and the conductor sleeve is rotatably nounted on
the joint nepbeitivh afhdpacvretiradtbdopositibnranaesimpeisbBeaj fhilp

menber . BRI EF DESCRI PTI ON OF THE DRAW NGS: Fig. 1is a

sectional vi eantennatr at diglaectzit jbiat meoihwersépzedt ont aptopf endt ofina

assembl y: the whip antenna, and an antenna top mounted on the joint
member and including a helical antenna and a conductor
sleeve connected to the helical antenna for electrical
connection of the helical antenna at the retracted position.
The antenna assembly is characterized in that the helical
antenna is fixedly connected to the conductor sleeve, and
the conductor sleeve is rotatably mounted on the joint
member but is prevented from axial movement on the joint
member.

BRIEF DESCRIPTION OF THE DRAWINGS:

Fig. 1 is a sectional view illustrating a part of a
known separate type of antenna assembly;

Fig. 2 is a front view of a terminal set with the
antenna assembly of Fig. 1 but being broken at boundary
between a conductive sleeve and a dielectric joint member;

Fig. 3 is a sectional view of a part of a separate
type of antenna assembly accorging to an embodiment of the
present invention; and

Fig. 4 is a front view of the terminal set using the

antenna assembly of Fig. 3 showing that an antenna top is

rotatable.



Fig. 2is a front viewof a-termnal set wwth the antenna assenbly of Fig.
1 but being broken at boundary between a conductive sleeve and a
“dielectric joint nmenber; Fig. 3 is a sectional view of a part of a
separate type of antenna assenbly according to an enbodi nent of the
present invention; and Fig. 4 is a fgont view of the term nal set
.using the antenna assenbly of Fig. 3 show ng that an antenna top is

r ot at abl e. DESCRI PTI ON OF

THE PREFERRED ENMBODPRSARIPTION OWFEHEbgﬁﬁgﬁRBEEeEMB@P@Mﬁybe t he present
I nvention, descrlptlon w || be made as to an ngnple of a known  _antenna

Sssenbly accordln% f8 rabgthter &PFQE?tPEﬁéPE'Hg e Pﬁ@sgeﬁoﬁﬂgﬁylﬁﬁn'
rawi ngs

aseenbly 10 sABRAEAREAGH Widi, e mele fa FRre RARELS RES RnoBh O AT
shown) ‘and an gy B.aats%ﬁﬁgm%%%?l %gr & pd o grrlieby'r%f%%@.?x to

- The whi p ant enna conprisesS a co rod”13 an el ectric”sl eeve

14. On the tophanacbmpa® F@Q@ﬂ@ﬁﬁ@ﬁn gsed 13, a joint menber 15 of a
‘dielectric rod shape is xed by the insertion nolding. A conductor sleeve

16 is fixed on theReffeering ftac®igf. a,nmadithewposeparatk tieej ofnan nenber
15 by the insertion nolding. In the outer surface of a top end portion of
the joint nenbetebda asslembigd 19 shewinc &hegeday sorpriliseshiac whiphaniteanacoi |
or a helical 11 (which is partially shown) and an antenna top 12 mounted
on one end of the whip antenna.
The whip antenna 11 comprises a conductor rod 13 and
a dielectric sleeve 14. On the top end of the conductor
rod 13, a joint member 15 of a dielectric rod shape is
fixed by the insertion molding. A conductor sleeve 16 is
fixed on the outer surface of a middle portion of the joint
member 15 by the insertion molding. In the outer surface of
a top end portion of the joint member 15, is formed a
helical groove 17 in which a helical coil or a helical
antenna 18 is disposed. The helical coil 18 is connected
to an end portion of the conductor sleeve iG. A dielectric
cap 19 covers over the top end portion of the joint member
15, the helical coil 18, and the top end portion of the
conductor sleeve 16. The cap 12 is formed in_a given shape
by, usually,'the insertion mblding. Thus, the antenna top
is formed which comprises the cap 19, the helical antenna
18 and the conductor sleeve integrally connected to each
other and fixed to the joint member 15.
In the shown ekample, the top end potion of the joint

member 15 is formed with the helical groove 17 in which the



antenna 18 s di sposed. The helical coil 18 is connected to an end portion
of the conductor sleeve 16. A dielectric cap 19 covers over the top end
portion of the joint nmenber 15, the helical coil 18, and the top end
portion of the conductor sleeve 16. The cap 12 is fornmed in a given shape
by, usually, the insertion nolding. Thus, ghe antenna top is fornmed which
conprises the cap 19, the helical antenna 18 and the conductor sleeve
integrally connected to each other and fixed to the joint nenber 15.

In the shown aeddgad, coid 16pisndipectdy wounde | Bherefoxephcthasteor R4l ned
with the helical groove 17 in which the )

7 helical c®ortion ofjithe:gojniomember,dfemitd benoftgp ERferEer: 828+

the joi nt nber, .15 wiJI| b ft f d ' ' [
Hovever | the GG RIS BRBHISRL hESHSEPR, hBRpSee 18ha SEPEoRTE Bl
hel i cal groovgo*}## m@?; € 90yt kel !E%Eﬁ%& &R nioRkh A chaYgR8o%eBuitcal

h e hell nd.

groove in whi cal coil 1s wou he structure is shown in

Ref erence I V. be ndtintled Mhelr@oh @ coill BRppiavhavihgnashaiseah! y 10 of
Fig. 1is S|Ig?giy supported in a conductive support 21 nounted in a

housi ng of a igdEvealinshieh aheehlelizal toalidpieneoneri.20Thasstirsctesed in
References |-1V. In use of the term nal set 20, the antenna assenbly 10 is
noved into tHes etosmdeds RefearemeeoIVi.he retracted position by
mantpulating the an%gggir&gg:tgoggésré,tQge?igggg?antenna assembly 10 of
Fig. 1 is slidably supported in a conductive support 21
mounted in a housing of a terminal set or a Cellular
telephone set 20, as disclosed in References I-IV. In use
of the terminal set 20, the antenna assembly 10 is moved
into the extended position or the retracted position by
manipulating the antenna top. However, the antenna
assembly 10 often suffered from the problem that the
antenna top 12 was separated from the antenna assembly by
cutting off at a point néa; the boundary between the
conductor sleeve 16 and thé joint member 15 due to an undue
torque applied to the antenna top.12, as illustrated in
Fig. 2.

A preferred embodiment of the present invention will
now be described with reference to Figs. 3 and 4.

As shown in Fig. 3, the antenna assembly 30 of a
separate type according to the embodiment of the present
invention shown therein is similar to the known one shown
in Fig. 1 except structures of antenna top and joint member.

Therefore, similar parts are shown by the same reference

numerals in Fig. 1 and description thereto is omitted for



assenbly 10 often suffered fron1the'problén1that the antenna top 12 was
separated fromthe antenna assenbly by cutting off at a point near the
boundary between the conductor sleeve 16 and the joint nenber 15 due to an

undue torque applied to the antenna top 12, as illustrated in Fig. 2.
A preferred enbodi nent of the present invegtion will now be described wth
reference to Figs. 3 and 4. - As shown in Fig. 3, the antenna assenbly

30 of a separate type according to the enbodi nent of the present

i nvent i on shokhet purpose ofsisimpid fiicationk efwthendesksdPtiPR-Fig. 1 except
structures of antenna top and joint nenber. Therefore, simlar pajts are
shown by the sane r8&f dPépte REr§Fs°ﬁnaFﬁ§91§°§ﬁ&°déEPPFﬁPFGnsﬁ r8Bo is

itted f . . . 4. 8. h
grhpl?ficg{ioﬁlﬁPt?ﬁerag§8vi6?Fbﬁ3ampl°’ R?%HFHPdﬁeﬁﬁe%lgfgggggggﬁg%ggtric
bst fi i 1 l.aof hxed t
Con anaCor s Bof ofh BB brki¥hy Ll PITR EneD B HieRRal LAST £71O @
sleeve 32 is pghahekby FReaed 39N ishectdtablys obht@dObn! kel Bukermember 31

but is prevented fromaxial novenent on the”joint nenber 31, because the

conductor sl gar€adéd bES the HOiSt mefbRe’ B31lo0but’dsl piretdniteido from astiadd
di aneter portion 3la of the joint nenber 31. The joint nmenber 31

extends i n t hmovemdntt on theejeini? membeirs 33hobecaiisehdhieogoadudctort he
conductor sleeve 32 so that the conductor sleeve 32 has a space at the top
end ‘sleeve 32 has an inner rim portion 32a fitted into a

reduced diameter portioﬂ 31a of the joint member 31.

The joint member 31 extends in the conductor sleeve
32 but is short of the top end of the conductor sleeve 32
so that the conductor sleeve 32 has a space at the top end
portion. A female.thread 32b is formed in an inner wa;l of
the top end portion of the conductor sleeve 32.

The conductor sleeve 32 has an annular outer flange
32c at a position adjacent but short of the top end. The
inner rib 32a is formed at an axial position'of the outer
flange 32c and axially extends from the position rearward.
The conductor sleeve 32 is also provided with an increased
diameter bore 32d at the rear portion which has an axial
length about a half length of the conductor sleeve 32. The
joint member 31 has an outer shape corresponding to the
inner shape of the conductor sleeve 32. This structure of
the conductor sléeve 32 and the joint member 31 insures a
mechanical strength in the vicinity of the outer flange 32c
of the conductor sleeve 32 and the joint member 31 at the

boundary between the conductor sleeve and the joint member

31.



portion. A female thread 32b is formed in an inner wall of the top end
portion:of the conductor sleeve 32. The conductor sleeve 32 has an
annul ar outer flange 32c at a position adjacent but short of the top end.
The inner rib 32a is formed at an axial position of the outer flange 32c
and axially extends fromthe position rearwgrd. The conductor sleeve 32 is
al so provided with an increased dianeter bore 32d at the rear portion"

whi ch has an axial |ength about a half |ength of the conductor sleeve 32.
The joint nenber 31Ahesiinguidermenber 33rofspodilebgetoichsubsbhanceshape
of the conductor sleeve 32. This structure of the conductor sleeve 32 and
the joint menb@RVEng; kRerBelacakeendhi 28] 18t rchglhcrh greovecBAnt fosmedhe
outer flange 32c _of the gond ctor,sleeve 32 and the joint nmepber 31 at the

boundary bet weEN®tA8%cHfdhttd g?eEQetHﬁdtPﬁee HPrF%ﬁBePf §he conductor

ﬁe| I cal cél ICOI%ll n a %er FE":'F ‘ge?%m ; e#‘%‘?’r& bstalﬁg?eg ??v: 3 the the
53 5011 e s g 204 gt 15 F%“%ﬂg-

menber 33 is forned whi C S engage

femal e threadtRPdadf 32BEof OBHECEORASELE¥CsBdevd BOD A& dA® of OkHd
menber 31 faces an end of the coil guide nenber 33 in the space of the top

end portion ofjoimtcoexbetoBlsfacae 387 enitlt bfathentbilxygalidgapen¥erTB8 in
helical coil 18 is connected to the conductor sleeve 32.
the space of the top end portion of the'conductor_sleeve 32
with a small axial gap 34. The helical coil 18 is
connected to the conductor sleeve 32.

The coil guide member 33 may be fixed to the
conductor sleeve 32 by any suitable adhesive agent with or
without the_engagement of the male and female threads 33b
and 32b. Alternatively, the coil guide member 33 can be
press—-fitted oi closely fitted into the space of the top
end portion of the conductor sleeve 32.

The dielectric cap 19 is formed into_a given shape by
the insulation molding to cover the coil guide member 33,
the helical coil 18 and the top end portion of the
conductor sleeve 32 together. Thus, the helical coil 18,
the conductor sleeve 32, and the coil guide member 33 are
integrally connected by the cap 19 to form the antenna top
12, which is rotatably mounted onto the joint member 31.

In production of the antenna assembly 30, the
conductor rod 13 and the conductor sleeve 32 are prepared,
while the coil guide member 33 is formed and wound with the

helical ceoil 18 thereon. Thereafter, the'conductor sleeve

32 and the conductor rod 13 are inserted in a mold and the



The coil guide nenber 33 may be fixed to the conductor sleeve 32 by any
sui tabl ¢ adhesi ve agent with or wthout the engagenent of the male and
female threads 33b and 32b. Alternatively, the coil guide nenber 33 can be
~press-fitted or closely fitted into the space of the top end portion of
~the conductor sl eeve 32. The dieleciloic cap 19 is forned into a
~given shape by the insulation nDIding to cover the coil guide nenber 33,
the helical cqil 18 and the top end po t|o t he, . conduyctor

toget her. Thudoifte BembeT, 3148 fpxme B%d&EVth§I€8%E 3?9 ?ﬁelgol
id nb t || f

Jop 12 whi cAorBeR, B X ;amuﬁ%§§%6%°i%f‘?'é e dureh, e ‘—I‘%‘“@&nna

production of tl'&%v%ntﬁ”'%ﬁ%&d@%téﬂ“%o&%ﬁjuc&'ﬁﬁsr 0¢hd3jaaat! hdmber

conductor sleeve 32 are prep e the coil gU|de nenber 33 is formed

and wound wit 31t i fisldd o adid iRl . th &arridcior tdtrl AB il dfo
sl eeve 32 and the conductor rod 13 are inserted in a nold and the

10 joint nmerndher cdhductor MickevENB2.i sThehéopoentd wEntthe 8dndsctbegr med by
the insertion nolding together with the conductor sleeve 32 and the
conduct or rod 183 isThrefenablywiprovisiaskwitdy an #ﬂ%ﬁ%i tHamehend of the
conductor rod 13 and to the conductor sleeve 32. The end of the

conduct or rodPORFion R%shom i ERT -det SR 3F &P i (f%ﬁaei‘rfbtfé?e
portion as ShQWn I n Fln% 3 33.1.0 o%s 1':[00 Jﬂexeégr}/duceto%:l nroé] 93. The coil guide

member 33 with the helical coil 18 is fixed to the

conductor sleeve 32 and then the cap 19 is formed to form
the antenna top 12. After completion of the insertion
molding, the conductor sleeve 32 is twisted and then
becomes rotatable on the joint member 31. It is preferable
to apply any mold releasing agent on the inner surface
before the insulation molding. Thus, the antenna top 12 is
rotatable on the joint member 31.

The axial gap 32c is formed in the insertion moldihg
where fhe molding material or the plastic resin is injected
through the gap as a gate. The coil guide member 33 can
previously be provided with a small hollow space for the
gate shown at 33c in Fig. 3 in the end surface thereof, if
it is desired.

Referring to Fig. 4, the antenna assembly 30 is
mounted on a terminal set 20 in the similar manner as in
Fig. 2. The antenna assembly 30 is shown in the extended
position. The antenna top 12 is manipulated but is
rotatable on the joint member 31 as shown at the arrow.

This is because the conductor sleeve 32 is rotatably



joint menber 31 on to the conductor rod 13. The coil guide nenber 33 with
the helical coil 18 is fixed to the conductor sleeve 32 and then the cap
19 is forned to form the antenna top 12. After conpletion of the insertion
nmol di ng, the conductor sleeve 32 is twisted and then becones rotatable on
the joint nmenber 31. It is preferable to agply any nold rel easing agent on
the inner surface before the insulation nolding. Thus, the antenna top 12

is rotatable'on the joint nenber 31. The axial gap 32c is formed in
t he inserti on mesintied) omitte 1¢mmm1y: 1 er iThienefomes pghesEantenng n s
injected through the gap as The COI| ui de menber. 33 can
previously be aassmkisy ’vﬁ tRF%?’ gé“?’@ﬁ“t?\’é the ROWIAFY at  33c

to Fig. 4. tnEemeRhatR i%%%«%%r #)Lmd %%‘ar%%maa 18975052 (e
I 3 Wﬁﬂk
Z;([neng:adnaggglrtvl%%lnl rkI'he anafr?%r{@% ?ws man @%%l_é(? <gnbutél S ot at%g?aé on

the joint menbgr 3l 29 ShWetqd e arrow. This is because the conductor
sl eeve 32 is rotatably nounted on the joint nmenber 31.

Therefore, the antemhus,as3RriPnadentprignadiitibd mEkdei g dsakilatts he
boundary between the joint nenber 31 and the conductor sleeve 32 even if

t he antenna t grodide a ciepachin type W EErermmasddnbly awhiecheis of gee.
of the breakage under a large torque applied to the antenna

top.



Thus, the present invention nakes it possible to provide a separate type
of antenna assenbly which is free of the breakage—andeL—aflnrno anaue
applled to the antenna top. T IS CLAIMED | S: .

ant enna assenbly novabl e between an ext ended posN[lH ,ﬂ ﬂl, Hﬂlﬁﬁlﬁ '
position and conprising a whip antenna, ajglielectri xed on
a top end of the whip antenna, and an antenna top:- nDunted ‘on "t hé j oi nt
menber and including a helical antenna and a conductor sleeve connected to
the helical antenna for electrical connection of the helical antenna at
the retracted position, which is characterized in that said helical

antenna is fMM)IScht% sai d conductor sleeve, and said conductor
sl eeve is rotatably_nounte

aX|aIanvenent|on sdi'd PBi ﬁngﬁﬁ%ggsgghgiy vaé&epﬁ?g ;§§§Q%§3n3e8”1
according t

menber hgw gg%??lggl%ﬁ‘ \%}“{ ea Il. ennae%%%%%ggg%w hésalsg'n%g:a] "8‘3 gg
menber - is fixeddihasaid &(Hl%ﬁ oei%\@me er fiked ‘ondAl Wﬁ@%@' ng

to claim2, wherern sald J ol nt menber extends in said cond or sleeve

short of an i Ghild QritUHHC! Aind 0L \dh tetiith T nidAinte@iofe tiRTHLnits

fitted into said conductor sleeve t hrough said end of the
member and including a helical antenna and a conductor

sleeve connected to the helical antenna for electrical
connection of the helical antenna at the retracted position,
which is characterized in that said helical antenna is
fixedly connected to said conductor sleeve, and said
conductor sleeve is rotatably mounted on said joint member
but is prevented from axial movement on said joint member.

2. An antenna assembly according to claim 1, wherein
said antenna top comprises a coil guide member having said
helical antenna wound thereon, and said coil guide member
is fixed to said conductor sleeve.

3. An antenna according to claim 2, nherein said
joint member extends in said conductor sleeve short of an
end of the conductor sleeve, and said coil guide member is
fitted into said conductor sleeve through said end of the
conductor sleeve and faces a top end of said joint member
with a small'gap therebetween.

4. An antenna according to claim 3, wherein one end
of said coil guide member is closely fitted into said end
of séid conductor sleeve.

5. An antenna according to claim 3, wherein one end

of said coil guide member is provided with a male thread,



conduct or si eeve and faces a top end of said joint fenber _with a small gap
t her ebetween. 4.. An antenna according to claim3, wherein one end

of said coil guide nenber is closely fitted into saljﬂmw uﬂl

conduct or sl eeve. 5. An antenna according to nn" lmmmmone
end of said coil guide member is providedqdith a mal € t firehd,®

13 said end of said conductor sleeve is prOV|ded wth a fenale t hr ead,
and said coil guide nmenber and said conductor sleeve are fixed to each

ot her by engagesaidtend cfishiid| condictex shakewaiis frneriddadineidth a females.
An antenna accordin g to claim3, wherein one end of said coil guide nenber

and said end othzea c@mu%@m cailbgaide anembex %‘}daﬁ\a’éﬁtﬂ}%%nt
7. An antenna cordlng [ 1, erein said conductor eev
b ovi ded wi th STSPTRCRER| fixed 0 damh Ther JY RRIRETIRIE (Ho 4T EBKhdi ng
decr eased dlangﬁg 90; f$é£$€ qé%%enber so_that sai d conduct or
a enen

P
sleeve 1is preveﬁ% §$%n1ax sai d joint nenber. 8. An
antenna according t0gCl gignapt emﬁr%ao;a#% Y 11BN wher@ifdeoRb end

pol yani de and forned by i nsertion together wit'h sai d whip antenna
and sai d condust osaid! 86¥E.guide member and said end of said conductor
sleeve are fixed by an adhesive agent.

7. An antenna according to claim 1, wherein said
conductor sleeve is provided with an inner i:im, said inner
rim engaging with the corresponding decreased diameter
portion of said joint member so that said conductor sleeve
is prevented from axial movement on said joint member.

8. An antenna according to claim 7, wherein said
joint member is made of polyamide and formed by insertion
molding together with said whip antenna and said conductor

sleeve.



