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; OPe3eR<R9\ 406f T+3 4 February 2003 1 EXTENDI BLE WHI P ANTENNA ASSEMBLY W TH
A VH P ANTENNA HAVI NG A NOTCHED STOPPER BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention The present invention relates tod%#ﬁeXt éble whi p

-antenna assenbly for a nobile term nal used in nobile

Description of the Related Art In nobike commnication, a nobile term nal

or a nobile radi o apparatus nust constantly exchange information with base
stations both in a stand-by state and during conmuni cation. As antennas
therefor, a small antenna such as a helical antenna is used in the stand-by
state while a whip antenna is used during communi cati on. These antennas are
conbi ned together to forman extendi ble whip antenna assenbly which can be

retracted into a housgyiﬂﬁbfgﬁgrwﬁyﬂ(;Nﬁguﬁ§eﬁ§§ggﬁﬂngﬁhg ext endi bl e whip
antenna assenbly has a helical antenna which is fixed to the housing of the

nmobi | e radi o apparat is w1 ANYHNIE HBArNe G AorcHRedErgemm Nt, and a whip
ant enna whi ch passes through the helical antenna and is indabIe in the

| ongi tudi nal direction. Il~d~vl~lY 4 February 2003 2 A stopper of an
el ectric conductor is nounted on one

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an extendible whip
antenna assembly for a mobile terminal used in mobile
communication.

2. Description of the Related Art

In mobile communication, a mobile terminal or a
mobile radio apparatus must constantly exchange information
with base stations both in a stand-by state and during
communication.

As antennas therefor, a small antenna such as a
helical antenna is used in the stand-by state while a whip
antenna is used during communication. These antennas are
combined together to form an extendible whip antenna
assembly which can be retracted into a housing of the
mobile radio apparatus.

The extendible whip antenna assembly has a helical
antenna which is fixed to the housing of the mobile radio
apparatus via a holder serving as a feeding point, and a
whip antenna which passes through the helical antenna and

is slidable in the longitudinal direction.
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. end of the whip antenna within the housing, and a dunmy antenna portion is
attached to the other end of the whip antenna. The hol der is made of an

el ectric conductor and has a flexible contact nenber lgrl? ele ,Hd

- conductor. When extended, the stopper of the whip anterf’n 3d into
the flexible contact member and nakes ccdntact therewith, and the feedi ng
point is commonly connected to the helical antenna and the whi p antenna. On

t he ot her hand, an %%Ie%tfe%‘ﬂ tél %&‘tﬁ'jﬂz %;&ﬁy% oSt e em% a&tgd into

t he housi ng, the dd ant enna po Ton’is e cont act

menber andepakes ol &l ‘% nnect ed
to the helical antenna a%ne@ e e&??vtu{é]%nd;al nt a n| ng t edlgg nded

position apdteRfa Pordalerd ROHtitthed RS w%né&naén@&@n@tte%

antenna assenbly has at |east three parts, i.e., a stopper at the ovver end
of the whi pngenh@ana, TRehpbllaexcosnpatedokoahheldekiréel canlcvtadr and a

fl exible contact nenber. The flexible contact nenber is in the hol der
connect ed hast ke filexitdle aindrawt aehbdherfefaor eeldwsric waldwetdhat it is
difficult to adjust a friction with the whip antenna extended into the

ext ended positi ofhen extendest.ddihe ¢hopped ofe theewthie v Ienber
within the holder, the whip elenment of the whip antenna nust have a

di anet er sfititededntp dhe Elexitimaontant merkan midmaies eRERFt or
attachi ng hol r to t housi n In the event t hat the di er of the
e FHepoid fRed

whi p el emehPereW poin % i GamQR sheqnng 1e%i bl e
contact ne Iaced t hol,der. From EP 0 516 490 A a
retractabl & Snthgﬁ‘ﬁ (ﬁmm% t@bﬁwﬂhr}spesanatﬁ eﬂ"‘bngate ant enna

el enent , nount ed bﬂ q:hgugg:% 31 Ine 1Ql%t fiftd q\ﬁ;%i mﬁﬂgn and
an extended posi tion. "At oné en e antenna el enent a opper,Is

mount ed whiagls eG@IRT Ii%e&eatﬁwwtmt% Sid Hbwdiir, RAR Sadistdy Nedtédha nner
conductor of the sSupport for electrical contact therewi th. SUMMARY OF THE

| NVENTI ON Aegeidnnglsy fiititdd iaitoirc tf lfxitie posadt inemer cand 0 provi de
an extendi bl e whip antenna assenbly, wherein the whip antenna can be

mai nt ai nedmakeish comttasyit dtheuesi i tlorsonitthedutthes iffep &irfd ep@dnte Tont act nmenber
wi thin the hol der connected to the helical antenna, and wherein a feeding
poi nt can FOndGwREH \tadheedieddical tantemniam alnndna and the helical
antenna, thereby _reducing the nunber of parts for selectjvely nmaintaining

the extended, pofieh &elerdively éﬂid\,ttaé‘d‘%lttqeor?x‘ﬁ?q%rw tien iada
reducti on | cost anw ht V\her\eﬁl*g%lqtq!{_fesne ‘bﬁt?g%‘ ?%*ﬁ{%x‘%{é tlon
force appl it éhﬁﬁ'@rﬁtb e

position. é%%% %c#sentb e atﬁ 1 ase‘tpt :%Peea aeﬁ@se”dff ble whi %@@&Pe”ed

assenbly i s provi & speC| e I hdepende claim

devel opnenig Qhhd MWl @Hd B Aife g.bﬁ’f‘ﬂ' a{r{‘térﬁ?a depa{siedir CbGhi®eted to

the helical antenna, and a flexible contact member.

The flexible contact member is in the holder
connected to the helical antenna and, therefore, has a
problem that it is difficult to adjust a friction with the
whip antenna extended into the extended position.

Also, in order to place the flexible contact member
within the holder, the whip element of the whip antenna
must have a diametef sdfficiently small as compared with a
diameter of a screw for attaching the holder to the housing.

In the event that the diameter of the whip element is not



_ 4 February 2003 4 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a partial
cross-sectional viewillustrating a conventional extendible whip antenna

assenbly inits retracted position; Fig. 2 is a cross- i | Vol €W
-illustrating the conventional extendible whip antenna ggﬁﬁﬁ@ﬁxi%gphFig. 1,

but inits extended position; Fig. 3 is a front viewillustrating a

sem -assenbl ed condition of the conventional extendible whip antenna
assenbly shown in Figs. 1 and 2; Fig. 3 is a front viewillustrating an
ext endi bl e whi p antenna assenbly according to an enbodi nent of the 54
February 2003 present invention, in its retracted position; Fig. 5is a

Lront Vi sddddisddaly) hdie aenAldl G iR ARt igrdsseminhothon | N I g
4, but in jts extended position;, Fig. 6Ais a front viewillustrating a
seni - assEMAE dEdiiN dheoh AU Text endi bl e whi p antenna assenbly shown in

Figs. 4 and 5; and Fig. 6B is an end view of a stopper shown in Fig. 6A
From EP O 516 490 A a retractable antenna is Known which
comprises an elongate antenna element, mounted in a support and
movable between a retracted position and an extended position.
At one end of the antenna element a stopper is mounted which
comprises a conductive spring which bears against an inner
conductor of the support for electrical contact therewith.

- SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide an extendible whip antenna assembly, wherein the whip
antenna can be maintained in the extended position without
using a flexible contact member within the holder connected to
the helical antenna, and wherein a feeding point can be
commonly connected to the whip antenna and the helical antenna,
thereby reducing the number of parts for selectively
maintaining the extended_position and the retracted position,
to thereby realize a reduction in cost and weight, wherein it
is easy to adjust the friction force applied to the whip
antenna when it is extended to the extended position.

According to the present invention an extendible whip antenna

assembly is provided as is specified in the independent claim
ll

Preferred developments of the invention are given in the
dependent claims.



. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Prior to description of
the preferred enbodi nent of the present invention, a conventional

ext endi bl e whi p antenna assenbly) as is disclosed in V@%ﬁé&ZS §%ﬁ§ which is
‘the basis for the preamble of daim1, will be describéd WUAY L1 ence to
Figs. 1 through 3. Referring to Fig. 1, the conventional extendible whip
antenna assenbly 11 conprises a helical antenna 13) a whip antenna 15
extendi ng through the inside of the helical antenna 13 and slidable in the
| ongi tudi nal direction, and a dummy antenna portion 17 nounted on one end
of the whip antenna 15. The helical antenna 13 has a helical coil 21 wound
around a hol | ow bobbin 19 and covered wyth an insulating material.
Alternatively, the helical coil 21 is enbedded in an insul ator body
conprising the bobbin 19 and the cover 23. The whip antenna 15 conprises a

whi t I I.Si I d_thi ducti i d
'nsul ati ng cover BBFEF cOECHE P LoR PP R PBRAIR S ver i ng he whi p ant enna
I t. A st 25.ig_f d, of 4 Feb 2003 6 .el.ectri
Conduct i ve mat orf - ahd Ps S BURE S8 o TBAE “8RA A Pte \HAYD LAACBRAE LIRS A
d t ' [ d _Qf iP5
ol amint - anePAge P530pat, FREREIAR A gl Tentll alnc A A Chna 13 1o
a housing 2dtphcRelPBbketiddi;0 apparatus such as a cellular telephone. The

hol der 29 is connected to a féeding point 33 connected to a transceiver

circuit 31 and spiges2t asf aedrblg-gebitdanaanvaena 11iushritaxiglthecont act
menber 35 is formed of an electric conductive material and is di sposed

wi t hi n t hecbnidatid@adnexremditlichehdpi antenmanasEembRyf efr iMg.td,Fig. 2,

t he extendi bl e whip antenna is extended in the extended position and the
hol der 29 butcdnndtsedxtended peosditdgnzoi nt 33. The holder 29 is al so
connected to the stopser 25 of the whip antenna 15 via the flexible contact

menber 35. Accor 8ifgl ¢, 18h& FEeRtavilewndlinsityraddmge & S8 assendas ng

point 33 in to the helical antenna 13. In the conventi onal

ext endi bl ecaﬁﬁﬁ'a'nﬁéeﬁa SPRventdpaal extandib)e ¥in@ERFEII® within the
of the whi BSARTEIYE SPSv, ik 1as , doBBR fei t1on of Lhe whip antenna. o

the of her hand. RS PhasR SRS SRR PLirb iR B HeE® L e
stopper 25LEr RTEREY alboiity hdtiraind Vo Bh iy AR, 10 The

antenna 4 February 2003



.7 is maintained in the extended position. The stopper 25 is connected to
the feeding point 33 via the flexible contact nenber 35 within the hol der
29, so that the helical coil 21 and the whip antenna 15 are conmonly
"connected to the feeding point 33. Referging to Fig. 34%"%{&!6”3%

change of electrical connection to the feeding point 33 between the
extended position and the retracted position is carried out by cooperation
of the holpreesentahgvensiphnexily dtsomedstagtmtbarossbtimmnected to the
helical. coil 21 of the helical antenna 13, and the stopper 25 forned on
the other end ofFiGe Hhip anferni yaewwikluﬂtnaﬁ&nﬂrﬁhﬁ eftemdiblesent
invention will be described with reference to Fig. 4 through Figs. 6A and
6B. As shofplPnakrtgnna aggendlye Somne %lFﬁ-Qa»nt"enr’FH-‘%sis%rﬁtﬁ extendpdi ses a
helical antenpa, 39, a whip antenna 41 extendi ng through the inside of the
helical aR®%h&1%®iand slidable in the | ongi tudi nal direction, and a dumy

ant enna portion nmoupt ed on _one en whi p .antenna 41. The whi
ant enna 21 conpr?g%s gﬂmﬁ?p AahteRka Y gﬁ@h&hﬁ“&ﬁ??%@ﬂ%}%ﬂﬁfﬁ#] $lve
wire and an_insul ver i.n or .the ke cover.i whi p, ant enna
ol eneat &0*“2#&’3‘# PR, ERUCExRlnbibal Shal Bn'teihal ReEals (FhoWR Bty
antennapq;%éi n@ §togggr 45 is fornmed of an elastic electrlc

e teH

conductiv such as phosphor bronze or the like, and is connected

to the other endrnj. tée y8i AnaBhanvaehl sreat stoFferthWIN 12063 B, ¢e.
helical antenna 39 is connected to a holder 47 tor attaching the extendi ble

whi p antenna assenbly 37 to a housing of a nobile radi o apparatus, as has
been described with reference to the conventional antenna assenbly. The
hol der 47 i s cOrPREAELER cDESCREHIAGNpOFNTHEf PREFERREDe EMBODIMENT t in t he
housing. Wth respect to the holder 47, a continuous body of the whip
antenna 41 and thelemnky dasenhrtpont PEnthe brefieyzeds emblegddmend @fimy
antenna portion is in the holder 47. The whip antenna 41 is retracted into
t he hou5|rEP%uRF?%@PHe¥P8%PtéHPenﬁaCSQV&PGHQnﬁé eFterddbdet ¥d® of the

feedi ng. pBIITIE diverTins a5 B alscioaesiy Ve Yaro SoaRufich s (s RBSRdA FiP the

hel i cal aptemialeds Glémbﬁoumhbe ld@%@rnwmﬁtrbfwemé fb Fhe. sttRrRRRh 35 of the
whip antenna 41 in the extended position of the whip antenna 4l: A

plurality of aX'EEfé%fi§g4@oa#EﬂfOi”E@hb”cBH@eﬁEQBHﬁi éxtBRHILSL QB4

bottom end of the whip antenna so that the stopper 45 has an elasticity

and is in Hondmed A6sémBlyi DNekofpkises af hkhechol datefAda 1Rer af whap the
stopper 45 is connected to the feeding '‘point in parallel to the helical

ant enna 3%ntAensdolh extéEndingAthirbaghethealinantienss 8Rechepicads a helica
coil 53 wound around a cylindrical coit bobbin 51 forned of an insulating
mat eri al anmbwnayl3ndmdcaliﬁebleaﬂnanhenhangétediﬁilfdireotéphnganﬁe
perlphery thereof. Also, as shown in Fig. 6B, the axial slits 49 are forned
to have exQx%ﬁmmxremkﬁ$naaper§sgnséatmennted on one end of the whip

antenna 15. The helical antenna 13 has a helical coil 21
wound around a hollow bobbin 19 and covered with an
insulating material. Aiternatively, the helical coil 21 is
embedded in an insulator body comprising the bobbin 19 and
the cover 23.

The whip antenna 15 comprises a whip antenna element
comprising a long and thin conductive wire and an
insulating cover of resin or a similar material covering

the whip antenna element. A stopper 25 is formed of an




.4 February 2003 9 The whip antenna el enent of the whip antenna 41 is fixed
with the stopper 45 at the portion of the one end of the stopper 45 where
the slits 49 are not forned. The stopper 45 has el asti C‘U:g at tgﬁi’gorti on
formed with the slits 49 and is elastically pressed ontdFéRary, surf ace
of the holder 47. Therefore, the stopper®45 is brought into reliable
connection with the holder 47. According to this invention, in the

ext endi bl e ' e I | S] a_conbination of the.helical

ant enna an(f\y{gﬁg:% p%ﬁﬁ%e‘ﬁggggﬁ eé'?%t%s a“r'ncc’iu%%%n%? bPRes $Bth Phe

housi ng, t | %'s i Nt & [ e (i e

st opper ha\l}?lr%w‘{rﬁleﬁgl al s i%%pto%ﬁler byéh&%?ﬁ ﬁogxfkg@} ﬁy‘ﬁ%ﬁp‘?}%téﬁsi ng
a flexibl e \gRNtAateBIRE oM £ N1 HOASEEnnACEDERERGL Y. the helical antenna
and the whip antenna can be connected to the feeding point in parallel to

each other in the exdensied Poss tpedwidédw Sto kWP afio@it PERé ShERNCHE
reduced, thereby reducing the cost and the weight. Al so, the extendible

whi p ant enrateExaeEily Becorkibusging 2NeoPrE£arsbhilevendionappacapadl such
adjusting the friction force applied to the whip antenna when extended to

t he extended poidlilonlabytelkesplsoné. aXihel hsllidex 2% ilsy ddmearsedift@am el astic
mat eri al such as phosphorous bronze for the stopper. The wei ght of the

st opper i s fflesingedeint a3 corprecteditd aotmansdoinvgr schppett, 38 and t he
axial slits are provided_ therein, Furthernore, in the extendible whip

ant enna asS&WIS® I Frephgthe rpbigrbsantenngeldi o HlsEifyrriathe 4
February 2003.10 enna. el enent _can bge reduced because the antenna_el enent
is secured mte&'bt%a:{%pgﬁ a%%xfr?? °hr% h%fi?B’bjs 0 @u%%r@%tﬁf%ﬁ tﬁﬂg
conventi ongl rﬁﬂﬁg .0t j n i quired to
have a Ieng‘tshq{rie C |%\%r‘%jhe o%e@%s?l%%ﬁ%néﬁ%%rgﬁ%%r&%r eover, in
the extendidieni ppsint enna assenbly according to the present invention,
the dianmeter of the whip antenna el ement need not be sufficiently snaller

than the di anet erreferdttth HSWEP! 2} tEedi dotddtBitmd GeHip CakFenHQUSENT,

because the stopper is fornmed with the axial slits and thereby has

el asti ci ty.extehdeabrimriyhe 0ot dridddtiAdos St Lo\l afdD tie Holderex®endi bl e whip
antenna assenbly (37) conprising a helical antenna (39) nounted on an

out si de surdaecatied tuthegf¢edingfpaintiddd. c Fheubcdatlemi2 e gid @R, a
whi p antenna (41) slidably nmounted on the housin (2’?% to be novabl e

bet ween a rFOMRRILRA gk tR S SsHPRPRT s2P dofinthe sk Bprntenya k5 relagkhed in
t he housin 27). and an extended position where said i p.antenna (41 is
e ot od B i eaet SeRReR355) RasrdinglY oova Sl Wednis! ng
27), and f i ng. neans, for. stoppLn i d i tenn 4, in_th

St endad pad IRl o SLRPP 080 SR, L IhP S8 LA Padaticd Teo MEne | o

hel i cal anteiNA{BUntesidh t14€edi ng means conprising: a stopper (45) of an
elastic electric conductive material and nounted on one end of the whip

antenna (41) for 3PGiHd NEodvéntibRairéLrerai{vie witLp Ntn s s ip, an
ext ended position; and
the flexible contact member 35 within the holder 29 comes
into contact with the dummy antenna portion 17 on one end
of the whip antenna 15 in the retracted position of the
whip antenna, so that the extendible whip antenna assembly
is maintained at the position.
On the other hand, when the extendible whip antenna
assembly is extended, the flexible contact member 35 within

the holder 29 comes into contact with the stopper 25 at the

other end of the whip antenna 15, so that the whip antenna



.a holder (47) of an electric conductive material electrically connected to
a transceiver circuit (31) within the housing (27) and fixing the helical

antenna (39) to the housing (27), said holder (47) bei onnect to the
stopper (45) when said whip antenna (41) is in the ext g%c?éﬁ“ﬁ'@s%@ﬂon;

characterized in that said stopper (45) 1s of an elastic electric
conductive material and has at |east one slit (49) extending thereal ong
from one egq t her

f,. t i bl ' I dj t
[fom one eng batkilinda, 40 6 AN B AN SIS ARSI AL a0 |
d of [ ' 4 E . L bl e, whi
ond of 521 SoHeb AL Heoquy FRIET P o Sadiusg sugblepeiy
t it ' f ' L.on.
(10 5111 b RG0S WHIRA, 19554 RO PELEN oa

CoNpri si Ng a3 qdWHEY wMIe MR it 119 drd3)c HimcHIG) Nednidtk & £decyi p antenna
(41) to which said stopper (45) 1s not connect'ed, for pulling out the whip

antenna (4feeliay tWadtetaActed position to the extended position; said
dummy antenna portion (43) being in contact with said holder (47) to bl ock

feeding to sai d Referaimniad . vham saidltivm, antierdimride)ofs in the
retracted position.

. A5. AE. A% AYeARrimad. AvhniotigE tAudhe AZ@DEIP pd UEY | N Srefewedt)] thae)] cal caU
| call ca call calf cay cal chalj c<aj cal cal cal cal sal cal call calf cal cal
by cooperation of the holder 29 and the flexible contact
member 35 connected to the helical. coil 21 of the helical
antenna 13, and the stopper 25 formed on the other end of
the whip antenna 15.
Now, an embodiment of the present invention will be
described with reference to Fig. 4 through Figs. 6A and 6B.
As shown in Fig. 4, the extendible whip antenna
assembly 37 comprises a helical antenna 39, a whip antenna
41 extending through the inside of the helical antenna 39
and slidable in the longitudinal direction, and a dummy
antenna portion 43 mounted on one end of the whip antenna
41.
The whip antenna 41 comprises a whip antenna element
of a long and thin conductive wire and an insulating cover
of resin or the like covering the whip antenna element.
One end of this whip antenna element is connected to the
dummy antenna portion 43. A stopper 45 is formed of an
elastic electric c6nduétive material such as phosphor

bronze or the like, and is connected to the other end of

the whip antenna element.
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&'))) " **géesattathihg theBeftendiblle #490RhtELA0jadseitllyc alcaleall ca ca
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10%4 & ()-,10% & ()- *10%4 & ()-+ ,
helical antenna 39 alone 1s located outside of the housing.
In the retracted position, the helical antenna is connected
to the feeding point alone.

Referring to Fig. 5, the holder 47 connected to the
helical antenna 39 i1s brought into connection with the
stopper 45 of the whip antenna 41 in the extended position
of the whip antenna 41. A plurality of axial slits 49 are
formed in the stopper 45 mounted on the bottom end of the
whip antenna 41, so that the stopper 45 has an elasticity
and is in contact with an inner surface of the holder 47.
Therefore, the stopper 45 is connected to the feeding point
in parallel to the helical antenna 39.

As shown in Fig. 6A, the helical antenna 39 comprises
a helical coil 53 wound around a cylindrical coil bobbin 51
formed of an insulating material, and a cylindrical helical
antenna cover 55 for covering the periphery thereof.

Also, as shown in Fig. 6B, the axial slits 49 are

formed to have a cross shape 1ln a cross section.



< > {\=710#10%& ()- @ 10%g& ()-y"10%& ()-F 10%g& ()- @t 10%& ()-S
10%& ()-104|ij Kkl | ~bC10 10%& ()-Y s10%& ()-f 10%& ()- 10g 10g

10g° 0Y10%g& () - @" 10%& ()-s | SIEDCIOYZI0%&! () - YI0%&' (). 1OV (353
109%&' () - YS100& () - s:10% ()-6hdYNCLO 10 10 101 3" 4109& 4 jePreary 200
109%&' ()-1°10%& ()-1109& ()- 109% ()- J aBYNCLO s10%& ()- 10%& ()-
1109 ()- 109%& ()-3109%& ()-! FOL0%x& () - ZFZdEYNCLO 910%&' ()- 10%& () -

s109%& () - The whip antenna element of the whip antenna 41 is
fixed with the stopper 45 at the portion of the one end of
the stopper 45 where the slits 49 are not formed. The
stopper 45 has elasticity at the portion formed with the
slits 49 and is elastically pressed onto the inside surface
of the holder 47. Therefore, the stopper 45 is brought
into reliable connection with the holder 47.

According tolthis invention, in the extendible whip
antenna assembly comprising a combination of the helical
antenna and the whip antenna retractable into and
extendible from the housing, the whip antenna is maintained
in the extended position by the stopper having the axial
slits to thereby exhibit elasticity without using a
flexible contact member within a holder. Accordingly, the
helical antenna and the whip antenna can be connected to
the feeding point in parallel to each other in the extended
position. Thus, the number of parts can be reduced,
thereby reducing the cost and the weight.

Also, the extendible whip antenna assembly according
to the present invention is capable of adjusting the
friction force applied to the whip antenna when extended to
the extended position, by means of axial slits and by the
use of an elastic material such as phosphorous bronze for
the stopper. The welght of the stopper is also reduced as
compared with conventional stoppers, since the axial slits
are provided therein.

Furthermore, in the extendible whip antenna assembly

according to the present invention, the length of the
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1s secured to the upper portion of the stopper, as compared
with the conventional arrangement wherein the whip antenna

element is required to have a length reaching the lowermost
portion of the stopper.

Moreover, in the extendible whip antenna assembly
according to the present invention, the diameter of the
whip antenna element need not be sufficiently smaller than
the diameter of the screw for attaching the holder to the
housing, because the stopper is formed with the axial slits

and thereby has elasticity.
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WHAT IS CLAIMED IS:

1. An extendible whip antenna assembly '(37) comprising a
helical antenna (39) mounted on an outside surface of a housing (27)
of a radio communication equipment, a whip antenna(41) slidably
mounted on the housing (27)to be movable between a retracted
position where said whipantenna (41) is retracted in the

housing (27) and an extended position where said whip antenna (41) ig
projected from the helical antenna (39) toward the outside of
the housing (27), and feeding means for. stopping said whip
antenna (41) in the extended position and for commonly feeding
the whip antenna (41) and the helical antenna (39).

sald feeding means comprising:

a stopper (45) of an elastic electric conductive material
and mounted on one end of the whip antenna (41) for securing the
whip antenna (41) to thehousing (27)in an extended position; and

aholder (47) of an electric conductive material
electrically connected to a transceiver circuit (31) within the

housing (27) and fixing the helical antenna (39) to the housing (27), said
holder (47) being connected to the stopper (45) when said whip
antenna (41) is in the extended position;

characterized in that said stopper (45) is of an elastic electric conductive material and

has at least one slit (49) extending therealong from one end thereof.

2. An extendible whip antenna assembly according to
claiml , wherein said stopper(45) has another end connected

to said one end of said whip antenna (41).
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3. An extendible whip antenna assembly according to

claim 1 or 2, wherein said .stopper (45) has twoslits (49) intersecting to

form a cross in a cross section.

4. An extendible whip antenna assembly according to

one of claims 1 to 3, further comprising a dummy antenna portion (43) at another

end of the whipantenna (41) to which said stopper (45) is not
connected, for pulling out the whip antenna(41) from the
retracted position to the extended position;

said dummy antenna portion (43) being in contact with said
holder (47) to block feeding to said whip antenna (41) when said whip

antenna (41) 1s in the retracted position.



