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1 PORTABLE RADI O APPARATUS AND ANTENNA APPARATUS BACKGROUND OF
| NVENTI ON The present invention relates to a portable radi o apparatus and
an antenna apparatus which are suitably used for a portable tel ephone.
Recently, the conpact and |ightwei ght design of portable tel ephones has
been required in order to enhance portability, and in accordance with this
requi rement has been wi dely used such g whip type antenna that it is

retracted in the%m%?y#g [ %ﬁﬁa |§g,8anzgﬁq ; zﬁiA mai n
body when it is under ate epﬁgnelbc% : éccor I ng gﬁ garra%gi‘épo e antenna
can be prevented when it is carried, and also deterioration of radiation
characteristics such as reduction in antenna gain due to the effect of a

human body, particul arly thephcREROUND ¥ aug URUENHIONICr easi ng t he ant enna
| ength (effective height) when it is under a tel ephone call can be avoi ded,

so that the tel epfiteec pratenty danebéienharslmkesntohe gpbetabhed radiso to a
further conpact design of portable tel ephones, the distance between a
transmitter (@PRSEEINSGnéndans antenephapearakes vériqh Rus SYitadinpiussd set
to be equal to the distance ﬁet\ﬁeen the nouth and the ear of a human on the
mai n body. THSFefoPRYtRbte & BBEn proposed a portabl e tel ephone in which

a mcrophone is Re%ently, the compact and lightweight design of
portable telephones has been required in order to enhance
portability, and in accordance with this requirement has
been widely used such a whip type antenna that it is
retracted in the main body when it is carried and drawn out
of the main body when it is under a telephone call.

Accordingly, damage of the antenna can be prevented
when it is carried, and also deterioration of radiation
characteristics such as reduction in antenna gain due to the
effect of a human body, particularly the head can be avoided
by increasing the antenna length {(effective height) when it
is under a telephone call can be avoided, so that the
telephone quality can be enhanced.

On the other hand, due to a further compact design of
portable telephones, the distance between a transmitter
{microphone} and a telephone receiver (speaker) cannot be
set to be equal to the distance between the mouth and the
ear of a human on the main body. Therefore, there has been

proposed a portable telephone in which a microphone is



separated fromthe main body of the portable tel ephone and accommopdated in
a rotatable portion (mcrophone arnm which can be retracted in and drawn
out the main bedy, the mcrophone armis retracted when it is carried while
it is drawn out when it is used for a tel ephone call, so that the

m crophone is |ocated near to the nouth. Further, there has been known a
conpact portable tel ephone in which an ntenna I s enbedded |n t he

h t bl t h t t wWith
one. stroke RREPEREER EERBNLE ”aﬁ%‘f%sﬁé‘%bvaﬁ“ﬁk‘éf’ w1y, Fetephs] °§m% in
Fig. 1, i I
sL?f ace :)1? Z %ﬁ}sﬁﬁ‘ﬁgh%a %ﬁoﬁpéﬁ{:?P&%%%gé%%%rgP@us oiﬂgﬁoygpgtfgngd an open| ng

12 for a tel epRONge ¢eRirk@i S PaRkahk, &FaPPeuet itk kKAXInlbsueh ahea dial
key, etc. Further, a liquid crystal display elenent 14 is disposed between

t he opening iﬁc&bﬂhbhe aprr fs i peti®ytsed whdm ithd sh@asirigd] whiideadetodwodat ed
a circuit board on which an RF transm ssion/reception circuit, an antenna
mat chi ng ci r deren gubovben pitbces disef forcai telephone ealdot sshdat fhe
mounted. The RF transm ssion/reception circuit and the antenna matching
circuit are Eﬁ’@ﬁ@?’éﬂn? % lospsed ’é%%’”e t%tﬁﬁo{“@‘éﬂ‘on pl ate 15 havi ng an

(L shaped secti og. | 3510V 58 L MHSd” Ahhn Midibub™®a " USH o3 b
telephone in which an antenna is embedded in the microphone
arm to enable an antenna and a microphone to be drawn out
with one stroke under a telephone call as shown in Fig. 1.

That is, as shown in Fig. 1, in a conventional compact
portable telephone 10, on the front surface of a housing 11
of the telephone body are usually formed an opening 12 for a
telephone receiver (speaker), and operation keys 13 such as
a dial key, etc. Further, a liquid crystal display element
14 is disposed between the opening 12 and the operation keys
13.
| In the housing 11 is accommodated a circuit board on
which an RF transmission/reception circuit, an antenna
matching circuit, a voice processing circuit, etc., ‘as not
shown, are mounted. The RF transmission/reception circuit
and the antenna matching circuit are disposed in a shield
case.

A protection plate 15 having an “L”-shaped seection is

provided integrally with the housing 11 at the further right



side of the right-side wall 11r of the housing 11 which is formed of
suitable synthetic resin material . A smal |- dianeter rotational shaft 22a
of a rotational end portion 22 of the m crophone arm 21 which is forned of
suitable synthetic resin material is freely rotatably engaged with the

| ower portion of the right-side wall 11r of the housing 11. The m crophone
23 which is enbedded in a free end portgon 21f of the m crophone 21 is

connected t hr&&@ g \r/]tg{efﬁ,_.el hnalk gk 9@1;45%% %?egﬂggﬁ&ﬂﬁ%i@ﬁ\ﬁ rgyit on

the circuit board, a ase portron antenna 2 chis
enbedded i n t#ad" BPNARNA tAbT? Isitthd 5id 0L 8B DYnadReiigNi.Ng 8 Gheduct or of
predetermned length in a linear formis connected through a feeder spring
26 to an ant ehizanatrRirC fobgtionfllishaft the o6fr& utdtdidandlasndeporti@t 2bove.
When the portable telephone 10 is carried, the mcrophone arm2l is
retracted whid®e thedwridreepheeecenm h2l r wphchsi tie Wornetdlrobf suidakdissi ng

11 and the protection plate 15 as ,indicated-by a solid_line of Fig., 1. Wen
t he portabl e $¥BitEidRe 1e9in nakRrialhds drafioh&Ftatablys eanggageh Wit hai n

line of Fig. t.he m crophone arm 21 i g . rotated i coupt er cl.ockw se
direction frdie HEWRE: PAEPAGcph: Bhe s itesrideavab iy ELECRA G AriRnes o
that the m crgphone 23 and the housing 11 are intersectedto each other at a
sui t abl e obt uS€ angl e and the mi crophone 23 and 4 :

The microphone 23 which is embedded in a free end
portion 21f of the microphone 21 is connected through a
voice signal line 24 to the voice processing circuit oﬁ the
circuit board, and the base portion 25b of a rod antenna 25
which is embedded in the microphone arm 21 and is formed by
designing a conductor of predetermined length in a linear
form is connected through a feeder spring 26 to an antenna
nmatching circuit on the circuit board as described above.

When the portable telephone 10 1is carried, the
microphone arm 21 is retracted while sandwiched between the
right-side wall 11lr of the housing 11 and the protection
plate 15 as indicated by a solid line of Fig. 1.

When the portable telephone 10 is under the telephone
call, as shown by a chain line of Fig. 1, the microphone arm
21 is rotated in a counterclockwise direction from the
retracted state as described above, and drawn out so that
the microphone 23 and the housing 11 are intersected. to each

other at a suitable obtuse angle and the microphone 23 and



(the“opening for) the speaker 12 are kept to be away fromeach other at a
predet er mi ned di stance. In addition, deterioration of radiation
characteristics such as reduction in antenna gain, etc. due to the effect
of the human head is avoided. In such a state that the m crophone arm21 is
drawn out as described above, the m crophone 23 is |ocated at a | ower
position than the bottom surface 11b of, the housing 11 in Fig. 1. Further,
by disposing a rod antenna 25 in the mcrophone arm 21, the portable

t el ephone 10 Hthelcereniggy fmoy Lhredabeaketadiemte adimhide mpaypakeomn t he
housing 11, and this_ is effective to mnjiaturize the portable t{elephone 10.
Still furthereagh PﬁBeFO(PtanFerﬂﬁFdEF‘?ﬁm’é'{ﬁﬁtrdéFE{?FFS‘merrEEr LN - Ti

all oy, for ex l.e, tgLs is.effective t ej Iy L.cropho m 21
M the convertTBRaoTebERCEE AR, PebfeRertad hully pRCRRREIA
however, the ff %&mapgéiﬁprb\?&f dud Q! thoCME £l oA thieORGRhaRORELH Ofk T han
the upper surface 11t of the housing 11 in the figure in the state ere
the m crophongraiidad?l is retracted. Accordingly, the rod antenna 25 is
| ocated so as to be proximate to the ground conductor of the circuit board
and the shield casim slachughstédse rilgitt thedniendphdiy aoh Rheibodsauwny dult over
the entire length thereof. Therefore, the input inpedance of the rod 5
as described above, the microphone 23 is located at a lower
position than the bottom surface 11b of the housing 11 in
Fig. 1. _

Further, by disposing a rod antenna 25 in the
nicrophone arm 21, the portable telephone 10 as described
above needs no antenna accommodating space in the housing
11, and this is effective to miniaturize the portable
telephone 10. Still further, if the rod antenna 25 of super
elastic member such as Ni-Ti alloy, for example, this is
effective to reinforce the microphone arm 21.

In the conventional compact portable telephone 10 as
described above, however, the free end portion 21f is not
located at a higher position than the upper surface 1lt of
the housing 11 in the figure in the state where the
microphone arm 21 is retracted. Accordingly, the rod
antenna 25 is located so as to be proximate to the ground
conductor of the circuit board and the shield case through

the right-side wall 1lr of the housing 11 over the entire

length thereof. Therefore, the input impedance of the rod



antenna 25 is greatly increased, and thus the rod antenna 25 does not
establish the match with a feeding systemwhich is represented by a feeder
spring 26, so that the matching | oss therebetween is increased and no
excel l ent antenna characteristic can be obtained. SUMVARY OF THE | NVENTI ON
In view of the foregoing, an object of the present invention is to provide
a portable radi o apparatus and an antenna apparatus whi ch can provide

excel l ent antenna characteristics even3d n the state where a m crophone arm
cont ai ni ng arﬁ%@ﬂ%&st Aer ereatly r%ﬂra?ﬁéé' ard oblps the 9Py BRERRRPrHDI em

o P I M b bl 20
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housing of a T portlon in cen axi s

direction theggefenaliedh Chs Sxﬂé%@a@%hh b.Bdt hgof | bgbeliaht VWaehRddie
housi ng and the cylindrical body are aligned, and in the second state where

t he housing aslthrattediibindré@nibdotbyradnedi ntersected to each other at a
predeterm ned angle, is characterized in that the other end portion of the
cylindrical body in the centerS@MARYIOFeTHE ORNVENTIION ect ed outwardly from
the end edge of the housing in the first state, and the antenna is enbedded
into the other porl ovieW Phethel ifRreaeimohodR | PbierRt cefit dheapresenty

invention is to provide a portable radio apparatus and an
antenna apparatus which can provide excellent antenna
characteristics even in the state where a microphone arm
containing an antenna therein is retracted.

In order to solve the problem, a portable radio
apparatus according to the first aspect of the present
invention in which a cylindrical body containing an antenna
and a microphone therein is freely rotatably coupled to the
side portion of the housing of a radio apparatus body at one
end portion in the central axis direction thereof, and which
is used both in the first state where the housing and the
cylindrical body are aligned, and in the second state where
the housing and the cylindrical body are intersected to each
other at a predetermined angle, is characterized in that the
other end portion of the cylindrical body in the center axis
direction is projected outwardly from the end edge of the
housing in the first state, and the antenna is embedded into

the other portion of the cylindrical body in the center axis



direction. F

aspect of the present invention in which a cylindrical
antenna and a microphone therein is freely rotatably coupled to the side

urther, a portable radio apparatus according to the second

body contai ni ng an

portion of the housing of a radio apparatus body at one end portion in the
direction thereof, and which is used both in the first state
using and the cylindrical body are aligned, and in the second

central axis
where the ho

state where tEF Qgg;ing and the cylindrical body are intersected to each
i

other at a p
portion of t
outwardly fr
antenna is e
center axis

r ned angle, is characterized in that the other end
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a 1s enbedded in the one end side

second ant

of the cyli ndgyiaddbishn | Bodjpeceabhehinyl andidittdrn, anddas alikaidptorieedi ng
means for selectively supplying power to the first and second antennas is
provi ded. An themxima izpfareallys ratetabipgcoupled tdithe asibe tpaftitde qff esent

i nventi on wh

cylindrical B hovgdngepfnpt nadioiappsedive bofy afl PRererd| PSR dimg

freely rotat
is used both

ich includes an antenna conductor which is contained in a

The e tis eden i aRbreh FeeRBRR! PhRA 15 Rod BoE
in the first state where the housing and the cylindrical
body are aligned, and in the second state where the hopsing
and the cylindrical body are intersected to each other at a
predetermined angle, is characterized in that the other end
portion of the cylindrical body in the center axis direction
is located outwardly from the end edge of the housing in the
first state, the first antenna is embedded in the other
portion of the c¢ylindrical body in the center axis
direction, the second antenna is embedded in the one end
side of the cylindrical body in the center axis direction,
and selective feeding means for selectively supplying power
to the first and second antennas is provided.

An antenna apparatus according to the third aspect of
the present invention which includes an antenna conductor
which is contained in a cylindrical body together with a
microphone, the cylindrical body being freely rotatably
coupled to the side portion of a radio apparatus bedy, and

is used both in the first state where the housing and the

and



cylindrical body are aligned, and in the second state where the housing and
the cylindrical body are intersected to each other at a predeterm ned
angle, is characterized in that the other end portion of the cylindrical
body at the opposite side to the rotational shaft side in the center axis
direction is projected outwardly fromthe end edge of the housing in the
first state, and the antenna conductor is enbedded in the other end portion

whi ch i s projected. .An tenna a axatu% according to a fourth aspect of
the pr eseﬁt Jiqa'@@ﬁ%rf&ﬁaam B‘ﬁyiﬁ’&?%’e@ ‘afiPEnmg ﬁo%"c‘f?ﬂ‘?vﬁﬁ i"‘g‘ere
contained in cylindric her_ Wit i _CL cylindrica
body being f rtgleel %*0'}1%? %%a%@%%ﬁ&g‘g%?gl?#g%?%ﬁ aﬁ'& E ﬁg%;?%?c%éc?gtcﬁ ?ac@z

appar atus bodynegndel § Yo&detiihlined bAG1E] IS cHadherubPr&a 1P diitSihe and

the cylindrical body are aligned, and Th the second state where the housing
and the cyli Rhettlend Hortiion HEMIRCIS indréash Dbl ad! taepiopirisd® ned
angle, is characterized in that the other end portion of the cylindrical
body at the eglesi te dilke rotahdonalatshmftl shdét isi dehen déreterenteisaxi s
direction is projected outwardly fromthe end edge of the housing in the
first state, diFectiost isnpweigcteddoutwardiycfhberidbhei andhedgehet &he
portion which is- project gnd t he second antenna conductor i s, enbedded at

d,
t he rotation£° B 3% dPOr LIRS cTFR i | 2 bRayanhRRri FOpOREFoFs 18
selectively syupplised 19 H€ Jenbes! eARLSRGURIWREE R profReted.

An antenna apparatus according to a fourth aspegt of
the present invention which includes an antenna conductor
which is contained in a cylindrical body together with a
microphone, the cylindrical body being freely rotatably
coupled to the side portion of a radio apparatus body, and
is used both in the first state where the housing and the
cylindrical body are aligned, and in the second state where
the housing and the cylindrical body are intersected to each
other at a predetermined angle, is characterized in that the
other end portion of the cylindrical body at the opposite
side to the rotational shaft side in the center axis
direction is projected outwardly from the end edge of the
housing in the first state, the first antenna conductor is
embedded in the other end portion which is projected, and
the second antenna conductor is embedded at the rotational
shaft side of the c¢ylindrical body, wherein power is

selectively supplied to the first and second antenna



conductors. In the portable radi o apparatus and the antenna apparatus thus
constructed, the antenna is located at the cylindrical portion which
projects fromthe end edge of the housing of the nmain body of the radio
apparatus, so that the antenna can gain an excellent and sufficient gain
even in the first state where the housing and the cylindrical body are
aligned with each other. BRI EF DESCRI PTBON OF DRAWNGS Fig. 1 is a

per spective %;ewhéggﬁgng t he conceptual construction of a conventional
portabl e tel ephione; Fig. 2 is a perspective view show ng the basic

construction of an:erbadl MaLeah18 AUED! Sppade® APPaRA! UendC Bt | ©

the present invention; I'S a conceptu I agram show ng the specific

constructi on GpdMedRi thitpldorft it D adic TRt eRB@OHE NBHdat ddh@atPrigsent
invention; Fig. 4 is a conceptual diagram show ng the specific construction

of the main pyiimiriided peraiidnewhich rgardjeaftst feopr ekenénd nedod iefh;tie g. 5
IS a conceptual diagram showi ng the specific construction of the main part
of the thirdhausdaigmefit the mdin hasheof theeradim appagyates) ssa ot dfhaial
di agram showiar}1 e;hea scpeci fic const rucfli %r%: ?-Indt g%fnﬁicqe%%rt aQ:Lfn tebfeer;c oiunrt h
enbodi ment of ya can gain an excelle 9

the first state where the housing and the cylindrical body

are aligned with each other.

BRIEF DESCRIPTION OF DRAWINGS '

Fig. 1 is a perspective view showing the conceptual
construction of a conventional portable telephone;

Fig. 2 is a perspective view showing the basic
construction of an embodiment of a portable radio apparatus
according to the present invention;

Fig. 3 is a conceptual diagram showing the specific
construction of the main part of the embodiment according to
the present invention;

Fig. 4 is a conceptual diagram showing the specific
construction of the main part of the second embodiment of
the present invention;

Fig. 5 is a conceptual diagram showing the specific
construction of the main part of the third embodiment of the
present invention;

Fig. 6 is a conceptual diagram showing the specific

construction of the main part of the fourth embodiment of



the present invention; Fig. 7 is a conceptual diagram show ng the specific
construction of the main part of the fourth enbodi ment of the present
invention; Fig. 8 is a conceptual diagram showi ng the specific construction
of the main part of the fifth enbodi nent of the present invention; Fig. 9
I's a conceptual diagram showi ng the specific construction of the main part
of the fifth enbodi nent of the present jnvention; Fig. 10 is a conceptual

di agram show c structi'on of the main part of the sixth
enbodi nent of8¥% r%ggn |ndgﬁ$10n Fig. 11 is a conceptual diagram

showi ng the speci f#ss‘g copsjgugt beﬂcgbthai PALBrAA shelvihle tHextdp&iodi ment
of the present invention; Fig. 12 is a conceptual diagram show ng the

specific conséontiirt i (df Mgiat tpaft (df ey efddrtirhasbodintienf dthe
present invention; and Fig. 13 is a conceptual diagram showi ng the specific
constructi on e phresentnipeentiohn;:t he sevent h enbodi nent of the present

i nvention. DETAILED DESCR| PTI ON OF THE PREFERRED EMBODI MENT The enbodi ments
of the antenna apfaitt & H2cer gragepbuahedppgsant shavdng dheanisnedidic

ri with refer 1
descri bed tconé%f%é%g%g gg the égin part of the fifth embodiment of the

present invention;

Fig. 9 is a conceptual diagram showing the specific
construction of the main part of the fifth embodiment of the
present invention;

Fig. 10 is a conceptual diagram showing the specific
construction of the main part of the sixth embodiment of the
present invention;

Fig. 11 is a conceptual diagram showing the specific
construction of the main part of the sixth embodiment of the
present invention;

Fig. 12 is a conceptual diagram showing the specific
construction of the main part of the seventh embodiment of
the bresent invention; and

Fig. 13 is a conceptual diagram showing the specific
construction of the main part of the seventh embodiment of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The embodiments of the antenna apparatus accorxding to

the present invention will be described with reference to



Figs. 2 and 3. [Construction of the Enbodi ments] The basic construction of
t he enbodi nents according to the present invention is shown in Fig. 2, and
the specific construction thereof is showmn in Fig. 3. In Figs. 2 and 3, the
portions corresponding to those of Fig. 1 are represented by the sane
reference nunerals, and the description thereof is partially omtted. In
Fig. 2, in a conpact portable terephonz 10A, at the front side of the
housi ng 11 ofF£$§ gpggdbﬁdy of the tel %hone is formed an opening 12 for a
t el ephone recerver (speakér) and al so di sposed operation keys 13 such as

di al keys, etc. Fu[dggﬁ;m@thbg%ﬁ HeY Efbathept sy el ement 14 is di sposed
bet ween the opening 12 and the operation keys 13 A protection plate 15

havi ng an "L"-shapstk 3RGHicO@ohs tPLOYLiEE of iRy eddodinehlist Recbpdtngiotd 1l at
the further right side of the right-side wall 11r of the housing 11 which
is forned of the tmbésenty nidvweEntdonedisn stiatwer ial Fig. FRir t &md , the sspediffianet er
rotational shaft 22a of a rotational end portion of a mcrophone arm 21H
whi ch i's forneepsfiruafioabitherpafnisi showsiip flger 3al 18 Fiesly2 rapdthbly
held at the lin a

pr edet er ni nel:ltql%ﬁ\gl g’?%’ln‘ggsﬁ?l‘t’?ﬁ?%pgﬁgéﬁgneﬁyl {:]Plé%%eg%ﬁ\%ggﬁzi mg"c‘?%phone
arm 21H is S%Eeﬁ?e&@ﬁ&e&th}r%§1 nga&%rthEe%&HEeOfnﬁﬂgrals}l'and the
description thereof is partially omitted.

In Fig. 2, in a compact portable telephone 10A, at the
front side of the housing 11 of the main body of the
telephone is formed an opening 12 for a telephone receiver
{speaker) and also disposed operation keys 13 such as dial
keys, etc. Further, a liquid crystal display element 14 is
disposed between the opening 12 and the operation keys 13.

A protection plate 15 having an “L“-shaped section is
provided integrally with the housing 11 at the further right
side of the right-side wall 1ir of the housing 11 which is
formed of suitable synthetic resin material. Further, a
small-diameter rotational shaft 22a of a rotational end
portion of a microphone arm 21H which is formed of suitable
synthetic resin material is freely rotatably held at the
lower portion of the right-side wall 1llr of the housing 11
in a predetermined angle range.

In this embodiment, the length of the microphone arm

21H is set so that the free end portion 21hf of the



m crophone arm 21H i s projected nore upwardly fromthe upper surface 11t of
the housing 11 in the state where the m crophone arm 21H i s accommodat ed
between the right-side wall 11r of the housing 11 and the protection plate
15. In addition, in place of the conventional rod antenna 25 shown in Fig.
1, a helical antenna 31 obtained by designing a conductor in a spiral form
at predetermned turn dianeter, axis | ggth and turn nunber is contained in

the free end _portion 21hf i.ch projec pwardly. T kcrophon 3.1s

| ocat ed at | a BEOPRORE BaP et L ¢4 REOTBEERONSHS brapaiy ! HROBLOR PR re
helical ante angias, ¢ ngi,ca aisn | ¢ e - Lt ¢35, kept
far away f ro%%aceopggitn}ff o%‘gt tﬁgas%ézgﬁlegflfﬁattl?ﬁegfgfgggt%%ﬁ%eéa&

di stance as QESFIOIRMcARAYE 20H |6 R dRinfdRRed Hetivenl bes riighv-Glde As
shown in Fig. 3, the helical antenna 31 is electricall'y and nechanically
coupl ed to awalfpditr bift thaghdsig tlfie dndk ¢hpoprovectien eqplatearis t han
support fitting 32 is connected to a coaxial feeder 33. The coaxial feeder
33 and t he v@dsdtdiognalin| phace4of dthee stanvensirhalntred oabrnn® Zmrahgyassed
t hrough the inside of the rotatignal shaft:$2a of the_mn crqphgne arm 21H

and gui ded irifo EHe- hbusPnyeiicad anfenge 3lreRtainefy by cAPEAPRIng4R  an
T a0 SO SIARRER SRS 2R e SALEARRTE WP LR 40 e
axis length and turn number is contained in the free end
portion 21hf which projects upwardly.
The microphone 23 is located at a position nearér to
the rotational end portion 22 than the helical antenna 31,
and as indicated by a chain line of Fig. 1, it is kept far
away from (the opening for) the speaker 12 at the
predetermined distance as described above while the
microphone arm 21H is drawn out.
As shown in Fig. 3, the helical antenna 31 is
electrically and mechanically coupled to a support fitting
32 at the base portion thereof, and the support fitting 32
is connected to a coaxial feeder 33. The coaxial feeder 33
and the voice signal line 24 connected to the microphone 23
are passed through the inside of the rotational shaft 22a of
the microphone arm 21H and guided into the housing 11.
A voice processing circuit 41, an RF
transmission/reception circuit 42 and an antenna matching

circuit 43 are mounted on the circuit board 16 accommodated



in the housing 11, and the RF transm ssion/reception circuit 42 and the
antenna matching circuit 43 are disposed in a shield case 17. The

i nput / out put i npedance (characteristic inpedance) of the RF

transm ssion/reception circuit 42 is ordinarily set to 50[err]. The voice
signal line 24 fromthe m crophone 23 is connected to the voice processing
circuit 41, and the coaxial feeder 33 g5on1the hel i cal antenna 31 is passed
t hrough the aptenna _matching_circuit 43“and conpected to the RF ]
Lransmi ssi on/ FRCEHR MAVSIRBC O @38 She IREnGE2BORI FEIPRARGePtGRngirouit
integrally w th tside of the rotational shaft 22a of. the nj crophone
arm21H in coé#o? tgﬁﬁﬁ' fiﬁ%?ﬁ‘gappgggﬁé?ﬁi ﬁéﬁc}lejpaﬁ%oﬁﬁe g&ﬁé’é’,se dREn t he
m crophone ar g ; [ r out as indicated by a chain line of Fig. 2, the
rotational aﬁ%%%éf é%?%fi?g restricted in cooperation with a hooki ng nenber
of the housing 11 fhdleid Qe dubult! Ampllgntck! yehaabhtearisdie m’d@é@a&t@@ﬁ arm
21H is fixed at the positions as indicated by a solid line and a chain |line
of Fig. 2 respfctheecRy byaasmisshin reassptirnmhanikmitoM2 tesd érdinarily

il lustration). In Fig. 3, the protection plate 15 is omtted. [Operation
of the First $ethdw B9 Next, the operation of the enbodi nent of the
present 13

The voice signal line 24 from the microphone 23 is
connected to the voice processing circuit 41, and the
coaxial feeder 33 from the helical antenna 31 is passed
through the antenha matching circuit 43 and connected to the
RF transmission/reception circuit 42.

A flange portion 22b is formed integrally with the
outside of the rotational shaft 22a of the microphone arm
21H in conformity with the predetermined rotational range,
and when the microphone arm 21H is drawn out as indicated by
a chain line of Fig. 2, the rotational angle thereof is
restricted in cooperation with a hooking member of the
housing 11 side {(omitted from the illustration).

The microphone arm 21H is fixed at the positions as
indicated by a solid line and a chain 1line of Fig. 2
respectively by a suitable cam mechanism {omitted from
illustration). In Fig. 3, the protection plate 15 is
onitted.

[Operation of the First Embodiment]} -

Next, the operation of the embodiment of the present



invention will be described. At a carry-on state where the portable

t el ephone 10A is on standby, the m crophone arm 21H is accommodates while
sandwi ched between the right-side wall 11r of the housing 11 and the
protection plate 15 as indicated by the solid line of Fig. 2. In this
state, the ground conductor (omtted fromthe illustration) of the circuit
board 16 and the shield case 17 are ke not to be approximate to the

hel i cal antenna_31.over,.t.he entire.,! h thereof as shown in Fig. 3.
Therefore, tﬁ@?@ngéo?uy%} SEEM§8%é£%9é§H nput inpedance rises up, and the
helical antenna Siengrombiy.ipgtatesuire CHpoekanea! EaMGpdd loae 197 ound

conductor and the shield case 17 of the circuit board 16 acting as the

ground. WienohhetReidod)| &Hee IngidiphoHA drim Wer i hetephoastes! Whias _
i ndicated by the chain line of Fig. 2, the mcrophone arm21H is rotated in

t he count er c bantiwiskedlibetmtcenn the orighte-gicte saflédlit avf tdse deserinpedlabove,
and drawn out so that the m crophone 23 and the housing 11 intersect to
each other agnd $hetnbpteobionokats 65 o5 timgicarednbyr §peoselid dane(t he
opening for) the speaker 12 are kept to be far away from each other at a
predet er mi ne@fdF&¥ance. In this state, even when the helical antenna 31 is

e B KBk Bl I P R e RLA cRU
illustration) of the circuit board 16 and the shield case 17
are kept not to be approximate to the helical antenna 31
over the entire length thereof as shown in Fig; 3.
Therefore, there is no case where the input impedance rises
up, and the helical antenna 31 normally operates as a
monopole antenna with the ground conductor and the shield
case 17 of the circuit board 16 acting as the ground. When
the portable telephone 10A is under a telephone call, as
indicated by the chain line of Fig. 2, the microphone arm
21H is rotated in the counterclockwise direction from the
retracted state as described above, and drawn out so that
the microphone 23 and the housing 11 intersect to each other
at a suitable obtuse angle, so that the microphone 23 and
(the opening for) the speaker 12 are kept to be far away
from each other at a predetermined distance.

In this state, even when the helical antenna 31 is
located at a position lower than the microphone 23, it is

also far away from the mouth of a user, and thus it can be



avoi ded fromthe effect of the human head. Therefore, the helical antenna
31 normal |y operates as a nonopol e antenna with the ground conductor and
the shield case 17 of the circuit board 16 acting as the ground. As

descri bed above, in this enbodinent, the helical antenna 31 which is
contained in the free end portion 21hf is projected upwardly fromthe upper
surface 11t of the housing 11 in the s gte where the m crophone arm 21H is
accomodat ed. Therefore, the effect of the ground conductor of the circuit

board 16 cont@y®kged rﬁ#?ﬁa@hﬁnﬁﬂﬁf?ficghGhﬁh wRnrchgadaseTheraforae thput
d f he t 31 d dth t | | ent
ot enna_ char ASLITEt | ERterlit L SRt SRBRAERE APCFOBNBAROLE ROREHE
t t ed t d t
e S O BRI TR 53,

nventi on Wi | &3 ha,slestairbeds it by lECgtAnid 9. 3 The specific

construction of the second enbodi ment accordlng to the present invention is
shown in Fig. 4. |xs FagscAibédeapovej ofis chikespdiif@ntq tdmsehefiday. 3

are represented by the sane reference nunerals, and the description of a
part ther eof antennatliiwﬁﬁﬂhliﬁﬂqyn@@ﬁgeduéniéheofrehisn@nbonth@thlhfthe
sane as shown in Fig. 2. 15
is projected upwardly from the upper surface 11t of the
housing 11 in the state where the microphone arm 21H is
accommodated. Therefore, the effect of the ground condpctor
of the circuit board 16 contained in the housing 11 and the
shield case 17 on the input impedance of the helical antenna
31 1is suppressed and thus the excellent antenna
characteristics can be obtained when the microphone arm 21H
is retracted and drawn out.
[Constrﬁction of Second Embodiment]
Next, the second embodiment of the antenna apparatus
according to the present invention will be described with
reference to Fig. 3.
The speqific construction of the second embodiment
according to the present invention is shown in Fig. 4. In
Fig. 4, the portions corresponding to those of Fig. 3 are
represented by the same reference numerals, and the
description of a part thereof is omitted.

The basic comnstruction of this embodiment is the same

as shown in Fig. 2.



In the enbodi nent of Fig. 4, in a conpact portable tel ephone 10B, the
rotational shaft 22a of the rotational end portion 22 of the m crophone arm
21H forned of a suitable synthetic resin material is held at the | ower end
portion of the right side of the housing 11 formed of a suitable synthetic
resin material so as to be freely rotatable in a predeterm ned angl e range.
In the retracted state where the housifg 11 and the m crophone arm 21H are

aligned with each _other as shown in Fig. .4, the Jength of the m crqphone
arm21H i s set so Itnna"'fi‘? herlpodimenty BEr Fign & M #i EPBBAGHe PoGh is

upuar dly pr Ol oo AP SUoe chlrt BABRUSRRO L iy LS UG, and

the helical ante N e con I's spirall orne

free end poridg pSre98R! &b 185! RhSURPOFSphohd | BEmS 2 Bl ERS R o PO | ON
t hereof . The m crophone 23 is disposed to %e nearer to the rotational end

portion 22 t hataides sgpehetitt +e8in 3Ravéridle Helidld antternadoler @@ it is
kept away fromthe speaker at the predeterm ned di stance as descri bed above

whi |l e the m @aopliome aff nt2d Heightr aideootff ahe fubuwsigd By foemefiabh lai ne of
Fig. 2. In this enbodinent, a ground plate 27 formed of a print wring
plate is contdifadbla ewathegdce pryin omagerind nser gshoke en £rmeland the

mat ching circuit 43 is,fornmed at the helic§l antenna 31 side on the ground
plate 27. Cnéﬁ@ﬁ& lelhp a predetermined angle range.

In the retracted state where the housing 11 and the
microphone arm 21H are aligned with each other as shown in
Fig. 4, the length of the microphone arm 21H is set so that
the free end portion of the microphone arm 21H is upwardly
projected from the upper end of the housing 11 in the
figure, and the helical antenna 31 in which the conductor is
spirally formed in the free end portion is coupled to the
support fitting 32 at the base portion thereof.

The microphone 23 is disposed to be nearer to the
rotational end portion 22 than the support fitting 32 of the
helical antenna 31, and it is kept away from the speaker at
the predetermined distance as described above while the
microphone arm 21H is draWn out as indicated by the chain
line of Fig. 2.

In this embodiment, a ground plate 27 formed of a print
wiring plate is contained at the middle portion of the
microphone arm 21H, and the matching circuit 43 is formed at

the helical antenna 31 side on the ground plate 27. One end



of the matching circuit 43 is connected to the support fitting 32 of the
helical antenna 31, and the other end of the matching circuit 43 is
connected to the coaxial feeder 33. The coaxial feeder 33 and the voice

signal line 24 connected to the m crophone 23 are passed through the inside
of the rotational shaft 22a of the m crophone arm 21H, guided into the
housing 11, and then connected to the transm ssion/reception circuit 42

and the voi ce progessor. ¢gi.rcuit, 41 which are nounted on the_circuit board
16. The grourRf coRBUBFSCHIGR (TP Htores haS) I9TRASSHED n5 o R FYERATH

board 16, the | S a .he groun | 2t e [ h | Cr ong arm
21H are el eptfrf%ﬁ fc%lr?ﬁfe(]:ttzleed%i%&tlgﬁé Sﬁgfﬁ%g ?%‘r o%%% %hée %J}E%IE %gé]n uct or

of the coaxiaind e:@é&f‘éhi%’% ciggcyabed gg.ﬁi{scté& thigné fENtifeder

di sposing the antenna matching circuit 43 just near to the helical antenna
31, a general3d)[ errhe REXiAIIFRARIXIFB LHAD| enéatoDeecash¥iuggehe @4 t he
antenna feeder 33 in conformty with the characteristic inpedance of the RF
t ransm ssi on/cwussttiedn toi theinicik®phioneh2B save drararad £hiofighr the aimside cost
can be reduced. A flange portion 22b is integrally formed at the outside of
the rotationd®f skhet I?%étépntaﬂe shafitophdmeofr il Hrigrerhene Nt With a

redetermned r i pnal r.ange, anpd i cooperation with a hook nber
?onitted frcnﬁqiaég {hgo the 6us{£g fl, agg then connected to @%e RF

transmission/reception circuit 42 and the voice processor

circuit 41 which are mounted on the circuit board 16. The
ground conductor {(omitted from the illustration) of the
circuit board 16, the shield case 17 and the ground plate 27
in the microphone arm 21H are electrically connected to one
another through the outer conductor of the coaxial feedér
33.

As described above, in this embodiment, by disposing
the antenna matching circuit 43 just near to the helical
antenna 31, a general 500 semi-ridge coaxial cable can be
easily used for the antenna feeder 33 in conformity with the
characteristic impedance of the RF transmission/reception
circuit 42 which is ordinarily 50Q, and the cost can be
reduced.

A flange portion 22b is integrally formed at the
outside of the rotational shaft 22a of the microphone arm
21H in conformity with a predetermined rotational raange, and

in cooperation with a hook member {omitted from the



illustration) at the housing 11 side, the rotational angle thereof is
restricted when the mcrophone arm21H is drawn out as indicated by the
chain line of Fig. 2. Further, the mcrophone arm21lH is fixed at the
positions as indicated by the solid line and the chain line of Fig. 2
respectively by a suitable can nechanism (omtted fromthe illustration).
The protection plate 15 shown in Fig. %Yis also omtted fromFig. 4.

[ Operation of Second Enbodi nent] Next, “the operation of the second
enmbodi nent adddugtsgtient natprhecheusingntd ohide Ithe mtatdoned. angiene

i cr ophone. atREEERL 457 EEPEELEREgnIRes SR LHAPIRECLSEN Eh8 g faup

m cr ophone a I S S ght-"sfde
wal | 11r of us) L.an_pl as indicated by the
solid line o%ggigg g#&%ﬁﬁ%ﬁﬁggé%ggéa&%%gq%%%hﬁg g% Uﬁ%tor (omtted frgn1the
illustration) of FhgthlerGUI EnOOAiErhratie t BemSM Bl d 16aSeitdadutOthe

approach to the helical antenna 31 over the overall |ength thereof as shown
in Fig. 4. Thesdtibas aBeindixHtddmsdanecsdded Dide iand agse ocrdr Dinet he

helical antenna 31 nornally operates as a nonopole antenna in a nore stable
mat ched st at @fwFtily.t Rergsperiivalnd iyt @ saitabhe swi gherhrasisn 7 ogi ttied
circuit board 16 and the ground plate 27 acting as the ground. 18
from the illustration). The protection plate 15 shown in
Fig. 2 is also omitted from Fig. 4.
{Operation of Second Embodiment]
Next, the operation of the second embodiment according
to the present invention will be described.
At the carry-on state where the portable telephone 10B
is on standby, the microphone arm 21H is retracted while
sandwiched between the right-side wall 1lr of the housing 11
and the protection plate 15 as indicated by the solid line
of Fig. 2.
In this state, the ground conductor {(omitted from the
illustration} of the circuit board 16 and the shield case 17
do not approach to the helical antenna 31 over the overall
length thereof as shown in Fig. 4. Therefore, the input
impedance does not increase and thus the helical antenna 31
normally operates as a monopole antenna in a more stable
matched state with the ground conductor and the shield case

17 of the circuit board 16 and the-ground plate 27 acting as

the ground.



When the portabl e tel ephone 10B is under a tel ephone call, as indicated by
the chain line of Fig. 2, the mcrophone arm21H is rotated
counterclockwi sely fromthe retraction state as descri bed above and drawn
out so that the m crophone 23 and the housing 11 intersect to each other at
a suitable obtuse angl e, whereby the m crophone 23 and the speaker are kept
away fromeach other at a predeterm ned, distance. In this state, the

helical antenna 3] is |qcated af _a position | r ,than the m crophone 23
and it is far awa rﬁ%t%e%eﬁa%eofteie@ pe 3@% 5 yraeZaR aﬁﬁ%%’ e
effect of th man_Qhe OrflORn. e org,_.the e en 3

normal | y ope‘raca (L;ls' asagaallrjrno(g%%%#%&a#p;n%géwctﬁlaﬁghelgg%un Cgﬁéﬂc'?%f z}r?c?the

shi el d case I Glogtfiel idrat! 4100 GG ! ddif W1 Bl y2 £ 38 Ite as

the ground. Particularly, since the ground plate 27 is disposed wthin the

m crophone argatidtiion effagel iaecldesepabaiic abavet BadgERERE Outt ke haldtcal
antenna 31 under the tel ephone call, and thus the electrical

charact eri st ithe oficrbphbeé i 23h|ashttiienhoG4ing Iipriaterabeti tedeadts adwur i bed
above, in the enbodinent of Fig. 4, in the state where the_m crophone arm
21H is retradted SHdakdia Qhtusn amelesl wheseie $hien miseophegeerd & i on

21hf thereof is projected upwardly frgmthe per end of the_ housin 1,
2nd t ho or ourtiepPREEKSY #28 (HeaioaVaY! e PhcSafih FORENBE o P DRdeLernizipd

distance.

In this state, the helical antenna 31 is located'at a
position lower than the microphone 23 and it is far away
from the mouth of a user, so that it can avoid the effect of
the human head portion. Therefore, the helical antenna 31
normally operates as a monopole antenna with the ground
conductor and the shield case 17 of the circuit board 16 and
the ground plate 27 acting as the ground.

Particularly, since the ground plate 27 is disposed
within the microphone arm 21H, it effectively operates as
the ground of the helical antenna 31 under the telephone
call, and thus the electrical characteristics of the helical
antenna 31 is more stabilized.

As described above, in the embodiment of Fig. 4, in the
state where the microphone arm 21H is retracted, the helical
antenna 31 embedded in the free end portion 21hf thereof is
projected upwardly from the upper end of the housing«ll,.and

the ground plate 27 is disposed in the microphone arm 21H.



Therefore, when the mcrophone arm21H is retracted, the effect of the
ground conductor and the shield case 17 of the circuit board 16 enbedded in
t he housing 11 on the input inpedance of the helical antenna 31 is
suppressed to obtain excellent antenna characteristics. Under the tel ephone
call in which the m crophone arm21H is drawn out, the ground plate 27
particularly effectively acts to stabilbze the electrical characteristics

of the helical antenna 31 nore, Further since the_antenna matchjng .circuit
43 15 o sposcHPFURICTRar ATt hker BEFERPhARE cARE 338 (e LR pl tHe 27

the matchin | e e t h C [ C elic enna
31 is nore gt %%arzedt‘e ?%ecé%).%grrg%t%]%‘r@ Wt %ﬁ& éé%uénqd" mflt @gs !“7 845 &l

[ Constructi ongpfcdi rhod® 0l Mefibbadkdt int BRet Bbhglﬁab‘i‘i' ra%ptuaa,f

antenna apparatus according to the present 1nventionwll be descrlbed W th

reference to fhigeddncelE &heshelittaDNaiedde F1hiisd seﬁbeasaaatw Solst i i N
Fig. 5. In Fig. 5 the portions corresponding to Figs. 2 to 4 are

represent ed byxddidentnmentenms erleeracteeiatics.and the description of a part

thereof is omtted. The basic construction of the enbodinent is the sane as
Fig. 2. In the enﬁﬁdi%rﬁh%ftqiﬁyh@e a‘—'asldnﬁattwm dfte micrgphone arm

21H is drawn out, the ground plate 27 particularly
effectively acts to stabilize the electrical characteristics
of the helical antenna 31 more.

Further, since the antenna matching circuit 43 is
disposed just near to the helical antenna 31 on the ground
plate 27, the matching is more easier and the
characteristics of the helical antenna 31 is more stabilized
in cooperation with the ground plate 27.

[Construction of Third Embodiment]

Next, the third embodiment of the antenna apparatus
according to the present invention will be described with
reference to Fig. 5.

The construction of the third embodiment is shown in
Fig. 5. In Fig. 5, the portions corresponding to Figs. 2 to
4 are represented by the same reference numerals, and the
description of a part thereof is omitted.

The basic construction of the embodiment is the same as
Fig. 2. -

In the embodiment of Fig. 5, a compact portable



t el ephone 10C is designed so that the rotational shaft 22a of the
rotational end portion 22 of the m crophone arm 21H fornmed of a suitable
synthetic resin is held at the | ower end portion of the right side of the
housing 11 fornmed of a suitable synthetic resin so as to be freely
rotatable in a predetermned angle range. In the retraction state where the
housing 11 and the m crophone arm 21H ajg aligned with each other as shown
in Fig. 5 the length of the nicrophone arm?21H is set so that the free end

portion of thecheRBAMME dsmdepigned, sRathey bhej cetabionah shaftipted end

of the housing.1l in_the figure, and al.so e heljcal ,antenna 31 i I ch

t he conductor&5 st ?)i’?%'f?ti}‘?’%&n\fd‘qa?ofgﬂrpﬁi h2d°?nL%‘ﬁemf?§%peté‘Ffbe pmw The
m crophone 23¢J k sppsed e f ] I tq 2
than the hel i%éé %%t(gﬁng §‘},9t%§ldélagﬂ | nl%iéléc%‘a% re}?f%ig{ ﬁ]éeq%%gi ?}'i[ji%gé ojf&%ls. 2,
it is kept avaygfgsweildie o‘-ﬁo%ﬁﬁeiiﬁﬁtwﬁd@r&ﬂ@r@ Hod@dnd $12p6Pméd Seskr i bed
above while the mcrophone arm21H is drawn out. The helical antenna 31 is
coupl ed to theubtelky tsyritHdtig ¥2sdh kEbeabase ber frealy hesedtabadid he

support fitting 32 is connected to the coaxial feeder 33. The coaxi al

f eeder 33 andprtédetesimivedi gmale Ixamge24 connected to the microphone 23 are

passed through the rotational shaft 22a of the m crophone arm 21H and

gui ded into the hotiksithp retpaction state where the housing 11 and the
microphone arm 21H are aligned with each other as shown in
Fig. 5, the length of the microphone arm 21H is set s0 that
the free end portion of the microphone arm 21H is upwardly
projected from the upper end of the housing 11 in the
figure, and also the helical antenna 31 in which the
conductor is spirally formed is contained in the free end
portion.

The microphone 23 is disposed to be nearer to the
rotational end portion 22 than the helical antenna 31, and
as indicated by the chain line of Fig. 2, it is kept away
from the speaker at the predetermined distance as described
above while the microphone arm 21H is drawn out.

The helical antenna 31 is coupled to the support
fitting 32 at the base portion thereof, and the support
fitting 32 is connected to the coaxial feeder 33, The
coaxial feeder 33 and the voice signal line 24 connected to

the microphone 23 are passed through the rotational shaft

22a of the microphone arm 21H and guided into the housing



A

Voi ce

processi ng circuit 41, an RF transm ssion/reception

circuit 42 and an antenna nmatching circuit 43 are nounted on the circuit
board 16 accommobdated in the housing 11, and the RF transm ssion/reception
circuit 42 and the antenna matching circuit 43 are disposed in the shield

case 17. The voice signa

line 24 fromthe m crophone 23 is connected to

the voice processing circuit 41, and the coaxial feeder 33 fromthe helical
antenna 31 is gassed t hrough the antenda matching circuit 43 and connected

to the RF trah

m ssion/reception circuit 42. In this enbodi nent, a

pi pe- shaped outer sheath.conductor 33s having a_length of uarter
A

wavel ength is dis

the out or coniherarrer P eethid (eiedfiE £ Sla SR ST ARG

sedV 8t Ghe cﬁff?;f’ﬁgsdfn?he €6&8 t:feeﬁtljr' 33 &fbaxi &F| y

and
r at

the rotationabieagi @ e &dusitde, oﬁnéhél'éf’rétﬁﬁ: Hdagw 2k Eééoﬁklééétééeat h
conductor 33s is electrically opened, and so-called Sperre top is forned.

I n this case, ihhehe dusdngf e2dean®@khes Hotiedsnis i Geffedeptgencabieui A

flange portion 22b is formed at the outside of the rotational

shaft 22a of

t he mi cr ophoné2 aamd 24l | aneenmsE Imatchi2®y wirkuibhe4Botaei dhsboseédfin28hein
correspondence with a

shield case 17.

The voice signal line 24 from the microphone 23 is
connected to the voice processing circuit 41, ané the
coaxial feeder 33 from the helical antenna 31 is passed
through the antenna matching circuit 43 and connected to the
RF transmission/reception circuit 42.

In this embodiment, a pipe-shaped outer sheath
conductor 33s having a length of quarter wavelength is
disposed at the outside of the coaxial feeder 33 coaxially
with the coaxial feeder 33. One end of the outer sheath
conductor 33s and the outer conductor of the coaxial feeder
33 are connected to each other at the rotational end portion
22 side, and also the other of the outer sheath conductor
33s is electrically opened, and so-called Sperre top is
formed.

In this case, the coaxial feeder 33 is formed as a
semi-ridge cable.

A flange portion 22b is formed at the outside of the

rotational shaft 22a of the microphone arm 21H integrally



predeterm ned rotational range, and the rotational angle thereof is
restricted in cooperation of a hook nenber (omtted fromthe illustration)
at the housing 11 side when the nicrophone arm21H is drawn out as

i ndicated by the chain line of Fig. 2. The m crophone arm21H is fixed at
the positions as indicated by the solid line and the chain line of Fig. 2
respectively by a suitable can1nechani§51(onitted fromthe illustration).

The protectiogn,plat.e 1 Lo Ehg. akso om.tt fromFig,. o.

[ Operation oglfﬁi?%“En§8§$§§§PfTNéﬁﬁfﬂr%?%péﬁaﬁ4£¥%ﬁgaﬁu§ﬁ Sir l%ﬁbgdirrent
according to i I3 i d [ . I LAz state
where the poF%%%ﬁgh?gﬁg%ﬁbEﬁﬁ%%eg%gg%ngigygﬁdgéﬁitﬁ%gnféﬁgﬁﬂgﬁgﬂa%ﬁgg%H S

retracted intileh@dTenis Wrleltilietelddhin Scdeperblcioh tdf BOusddlE hémBershown
in Fig. 5. In this state, the ground conductor (omtted fromthe

I 1l ustrati onomitdteefsdmetite cdddmstratfiohheati theiholmiargl 116 sdide when
approximate to the m crophone arm 21H over the entire |l ength of the helical
antenna 31, &he tHeraphenenpum | 23R ddAacdraynnout e ebnditated t vt thise
helical antenpa,31_pornally operates as a nonopole antenna with the ground
conduct or an§hehB %HW%FHféégé 27 of the circuit board 16 23 acting as

he mat.che

the ground in theTﬁgr%i%E%g one arm %fﬁz¥éifixed at the positions as

indicated by the solid line and the chain liﬁe of Fig. 2
respectively by a suitable cam mechanism {omitted from the
illustration). The protection plate 15 shown in Fig. 2 is
also omitted from Fig. 5.

[Operation of Third Embodiment]

Next, the operation of the third embodiment according
to the present invention will be described.

At the carry-on state where the portable telephone 10C
is on standby, the microphone arm 21H is retracted in
alignment with the right-side wall of the housing 11 as
shown in Fig. 5.

In this state, the ground conductor (omitted from the
illustration) and the shield case 17 of the circuit board 16
are not approximate to the microphone arm 21H over the
entire length of the helical antenna 31, and thus the input
impedance is not increased, so that the helical antenna 31
normally operates as a monopole antenna with the. ground

conductor and the shield case 17 of the circuit board 16



Further, at the tel ephone call tine of the portable tel ephone 10C as

I ndicated by the chain line of Fig. 2, the mcrophone arm21H is rotated in

t he couterclockwi se direction fromthe retraction state as descri bed above,

and drawn out so that the m crophone 23 and the housing 11 are intersected

to each other at a suitable obtuse angle, whereby the m crophone 23 and the

speaker are kept away from each other qﬁ a predetermned distance. In this
Q!

state, the heliegl; A euagdl.ls Localedopl geosl LLenLaver.dgan the

m crophone 23,;7and” separ at nou he User, "So that it
can be avoided frogiiesf fget tRE tRepHORB BBAT RAWl UE thd NS5EEQBEe the

hel i cal antenna 31 nornal1y operates as a nonopol e antenna w th the ground
conduct or andtébeplsdnhe! O ase ihdiektelebei titelidhdicnndnkbo&sFige gyothd. | n
this enbodi ment, the outer conductor of the coaxial feeder 33 and one end
of the outer mherabhhovrdurtmr 238 ise momteed ednt ctkaclcontwsrckackwise
Sperre top. Therefore, even when the helical antenna 31 is a

hal f - wavel eng@hregieleny /Exom Hhe zetranbion hetaks mendepraibag ahevet hendr ound

conductor and_the shield cgse 17 of the c¢ircuit bogrd 16 is suppressed, so
Chat the ant CYFRVE rON Gty G (ke M CIPRBORE, 88 BUanthe RARSTRS ohhovee cal |

it vhere LUECASEECOREP T N R LRSS R WAl onélal® RS Do
whereby the microphone 23 and the speaker are kept away from
each other at a predetermined distance.

In this state, the helical antenna 31 is 1ocated.at a
position lower than the microphone 23, and separated from
the mouth side of the user, so that it can be avoided from
the effect of the human head portion. Therefore, the
helical antenna 31 normally operates as a monopole antenna
with the ground conductor and the shield case 17 of the
circuit board 16 as the ground.

In this embodiment, the outer conductor of the coaxial

feeder 33 and one end of the outer sheath conductor 33s are

connected to each other to form Sperre top. Therefore, even

when the helical antenna 31 is a half-wavelength (A/2) type
antenna, the current flowing into the ground conductor and
the shield case 17 of the circuit board 16 is suppressed, so
that the antenna characteristics are stabilized even in the
telephone call state where the user grips the portable

telephone 10C.



the helical antenna 31-contained in the free end portion of the m crophone
arm21H is projected upwardly fromthe upper end of the housing 11 in the
state where the m crophone arm 21H is retracted. Therefore, the effect
on the input inpedance of the helical antenna 31 by the ground conduct or
and the shield case 17 of the circuit board 16 contained in the housing 11
I S suppressed, and the excellent charagaeristics can be obtai ned when the

m crophone arm 21H i s, retr,acted, and whén .t he i cy,ophone_arm 21H js awn
out. Further, sind¥® tdr?e"'%g’éfl ghe¥enh Bndifet %@e EBRAMRCARFID: the

out et conduct ofe et 10 9uAbal S£960n Bl 1/ BSPRCLE LOR pLlie 5 Al ©

ant enna characteristics can al ned even 1 n

[Constructiongid dERsddhdrddadinmef] 1 dNetoddied %%Bdwlol@gwea&e qfpgdie

ant enna apparatus according to the present iInvention w be described with

reference to édiSof Gklanthotsihfell oitit the rdrtidibicrac ehednii@réphdie fmesent

I nvention is shown in Figs. 6 and 7. In Figs. 6 and 7, the portions
correspondi n21® tisosetofadigs. 2 Therefare,r epiesefifedtbyord heheanmput
reference nunerals, and the description of a part thereof is omtted. The

basi ¢ const r ugteesianse ©fi $henbedinehtantennse 3daky gherpgound gopdugier 6 and
7. @ conpact portghle,Lelgphone 10015, . 28 degi ged spetial ey 5,
the housing 11 1is suppressed, and the excellent
characteristics can be obtained when the microphone arm 21H
is retracted and when the microphone arm 21H is drawn out.

Further, since the outer sheath conductor 33s is
connected to.the outer conductor of the coaxial feeder 33 to
form Sperre top, the stable antenna characteristics can be
obtained even in the telephone call.

[Construction of Fourth Embodiment]

Next, the fourth embodiment of the antenna apparatus
according to the present invention will be described with
reference to Figs. 6 and 7.

The fourth embodiment according to the present
invention is shown in Figs. 6 and 7. In Figs. 6 and 7, the
portions corresponding to those of Figs. 2 to 5 are
represented by the same reference numerals, and the
description of a part thereof is omitted. The basic
construction of this embodiment is the same as Fig. 2.

In Figs. 6 and 7, a compact portable telephone 10D is



end portion 22 of the m crophone arm 21H formed of a suitable synthetic
resinis held at the | ower end portion of the right side of the housing 11
formed of a suitable synthetic resin so as to be freely rotatable in a
predeterm ned angle range. In the retraction state when the housing 11 and
the m crophone arm 21H are aligned wth each other as shown in Fig. 6, the
I ength of the m crophone arm 21H is set,so that the free end portion of the

' h 21H i jected f t.h f the h ' 11, d
oo he et (Bt aR 2hSE! Fle 7 SrRtimmalb RBREECA2R ot hd Gtk anail e
tai ned i .end i f ] h 2 ' h
o o locat odR BOEELSHT 2T bEVLY MIEBLEORRIANG 41 Bl BEC D One
the helical anijeaRAe3dyneRdeid debikeRlt RYAY d¢ Wt HewaPeakE p&itidif of

predet erm ned di stance as descri bed above in the state where the m crophone
arm 21H i s drawn pighes sidewot nthedhoGsing 111 sfephedi ta iskiizdwlld on to
t he above helical antenna 31, a rod antenna 25 forned of a |inear conductor
having a | engymtfeficrr|vekim [serrpb2 te domt fimeedso rasatambebe endh f mom t he
intermedi ate portion of the m crophone arm21H to the rotational end
portion 22, ®redsterwired anglegrasgdi sposed in the rotational shaft 22a is

brought into contact wth the base partion_25b qQf the rod aptenng 25. 26
The hel i cal antenﬁ& ?Vf\{q FEFRAEET FHake s"ﬁ’fﬁfbr@‘e housing 11 °258 tRe

microphone arm 21H are aligned with each other as shown in
Fig. 6, the length of the microphone arm 21H is set so‘that
the free end portion of the microphone arm 21H is érojected
from the upper end of the housing 11, and also the helical
antenna 31 in which the conductor is spirally formed is
contained in the free end portion of the microphone arm 21H.

The microphone 23 is located at a position nearer to
the rotational end portion 22 than the helical antenna 31,
and it is kept away from the speaker at the predetermined
distance as described above in the state where the
microphone arm 21H is drawn out as shown in Fig. 7.

In this embodiment, in addition to the above helical
antenna 31, a rod antenna 25 formed of a linear conductor
having a length of A/4 to A/2 is contained so as to extend
from the intermediate portion of the microphone arm 21H to
the rotational end portion 22, and a feeder spring 26
disposed in the rotational shaft 22a is brought into-contact

with the base portion 25b of the rod antenna 25.



fitting 32 at the base portion thereof, and a connection pin 32 (see Fig.

7) is disposed at the housing 11 side of the support fitting 32 so as to

penetrate through the side walls of the m crophone arm 21H In addition,

the feeding spring 34 is disposed at the upper end portion of the housing

11 so that it can be confronted to and brought into contact with the

connection pin 32c. The voice signal, Iiﬂi 24 connected to the m crophone 23
5

i s passed through the jnside_of the rotali
St Jﬂei

i qnal sha%t 22a OL t he m crophone
arm 21H and gui de hEahofRtRPeAL, 34nd S HERURHRAeHedt R (HPRAS e

processi 10 o £filingt 3200l D LAY oA Ao ) 1B L EGHALCDOGH D oo

nmount ed an reception circu secon enna

mat ching ciroiy t fsd3.piif, B IR W e 4Dushy 11&ide of the

transm ssion/reception circuit 42, the antenna matching circuits 43, 44 and
t he change- overppositt Eitddngrs2 depresed penéteatshittirdughsehd 7siddavdifis

transm ssion/reception circuit 42 is connected to a novabl e contact point
of the changefovidre snlicrophdte Thm Z1H st Imtaddi&iont chhagfedding tspiSing
connected bet ween an h-side fixed contact _point of the switch 45 and the
feeding sprintf 3£ difposad akddnl wpesnaRd RREtHiaTy ofi £hai kouging Komeect ed
bet ween an r-sgi de fixed contact goin of thg 27 swtch 45 and the

. . it can be confronted to and brought into contact with
feeding spri -

the connection pin 32c.

The voice signal line 24 connected to the microphone 23
is passed throuéh the inside of the rotational shaft 22a of
the microphone arm 21H and guided into the housing 11, and
then connected to the voice processing circuit 41 on the
circuit board 16.

On the circuit board 16 are mounted an RF
transmission/reception circuit 42, first and second antenna
matching circuits 43, 44, a change-over switch 45, etc. The
RF transmission/reception circuit 42, the antenna matching
circuits 43, 44 and the change-over switch 45 are disposed
in the shield case 17.

The RF transmission/reception circuit 42 is connected
to a movable contact point of the change-over switch 45.
The first antenna matching circuit 43 is connected between
an h-side fixed contact point of the switch 45 and the

feeding spring 34, and the second antenna matching-circuit

44 is connected between an r-side fixed contact point of the



In this enbodi ment, a permanent nmagnet is contained in the m crophone arm
21H, and a magnetic sensor 46 is disposed in the housing 11 so as to
confront the magnet 28, whereby the connection of the change-over switch 45
is controlled in accordance with the output of the nmagnetic sensor 46 which
corresponds to each of the retracted state and the drawn-out state of the

m crophone arm 21H. The fl ange portion_22b is fornmed at the outside of the

rotational shaf 2a_ of m_cr honezérn1 Hintegrally with the
rotational sﬁﬁ?EC%ZQSiqP eﬁﬁ?@ rﬁﬁf%&ﬁgé ‘range, and the rotational

angl e thereof is SiLl tﬁg ' quera i &QE : r_Gonst ted from
the illustration) ng {:{)%% ou%#lirﬁrge I._Sa'l & WAen {-Jhlgih %&pﬁ%@%&%@l&lﬁi S
drawn out astpROMcHEpHdmE afkm BHA, Mhkd OP R4 3dhkds 44 xad @lspblea
positions indicated by the solid [ine and the chain Iine of Fig. 2

respectivel yily thesublisbhg Lonsoesdapd Seordfiodd athe hRikmnklte 28, | whetkabiyon) .
The protection plate 15 shown in Fig. 2 is also omtted fromFigs. 6 and 7.
[ Oper at i on othEogenhedmimdiafethp dkange+tdweroseisthoss ois tdmmtirodded in
enbodi ment according to the present invention will be described. At the

carry-on st apecprdpBce whkhbhe owrRhfe tioDMagnstist 8869 48 WhAGR in

i, O the Torophons, A L3 cne Sl SHatL L IBLM Llct e

state of the microphone arm 21H.

The flange portion 22b is formed at the outside of the
rotational shaft 22a of the microphone arm 21H integrally
with the rotational shaft 22a in a predetermined angle
range, and the rotational angle thereof is restricted in
cooperation with a hook member (omitted from the
illustration) of the housing 11 side.when the microphone arm
21H is drawn out as shown in Fig. 7.

The microphone arm 21H is fixed at the positions
indicated by the solid line and the chain line of Fig. 2
respectively by a suitable cam mechanism (omitted from the
illustration). The protection plate 15 shown in Fig..2 is
also omitted from Figs. 6 and 7.

[Operation of Fourth Embodiment]

Next, the operation of the fourth embodiment according
to the present invention will be described.

At the carry-on state where a portable telephone 10D is

on standby, as shown in Fig. 6, the microphone arm 21H is



housing 11. In this state, the connection pin 32c (see Fig. 7) of the
support fitting 32 of the helical antenna 31 which is contained in the

m crophone arm 21H i s brought into contact with the feeding spring 34 of
the housing 11 side while confronts to the feeding spring 34, and the
per mmnent magnet 28 in the m crophone arm 21H and the nmagnetic sensor 46
are confronted to each other, so that tpg novabl e contact point of the

change-over switch 45 i s, connect.ed t.o t, -.side, fi xed, cont a pQi nt. on the
baci o of the TETEURCEF PhETRagnePreasatith S8 ‘Fehf o idryvaThe Hhited
antenna 31 angt Rt ransmi ssion/reception circuit 42 are connected to
each other through™ he support fitting 32, the feeding spring 34, the

antenna natchi ng cid Giiis btate] the ¢baneetYRMpi 3Zd dfee ikt NE) hese
portion 25b of the rod antenna 25 is connected to the r-side fixed contact

poi nt of the tshe tslpgdrt hfDitiging 132 fefdting Isgliica] Zhmtzmhat (34 avhissinais
mat ching circuit 44, whereby the base portion 25b is separated fromthe RF
t ransm ssi on/eesdiriash igi thei pigeophtre rin GAH 4st bnougBt isteogontact

approximate to, the ground conductor (omtted fromthe illustration), and the
shi el d case ofitthetBer £gPAingar@ringdoddr Ahethpt hrusingglh SHEG MBI t hat

the InpUt | TRESONOR oS 0Ly "ELEASET oo DHS LIF ene PUMShLER maRGI"2 31
28 in the microphone arm 21H and the magnetic sensor 46 are
confronted to each other, so that the movable contact point
of the change-over switch 45 is connected to the h-side
fixed contact point on the basis of the output of the
magnetic sensor 46.

Accordingly, the helical antenna 31 and the RF
transmission/reception circuit 42 are connected to each
other through the support fitting 32, the feeding spring 34,
the antenna matching circuit 43 and the change-over switch
45, and the base portion 25b of the rod antenna 25 is
connected to the r-side fixed contact point of the switch 45
through the feeding spring 26 and the antenna matching
circuit 44, whereby the base portion 25b is separated from
the RF transmission/reception circuit 42.

The helical antenna 31 is not approximate to the ground
conductor {omitted from the illustration) and the shield
case of the circuit board 16 over the entire length thereof,

so that the input impedance is not increased, and thus the



mat ched state as a nonopole antenna with the ground conductor and the
shield case 17 acting as the ground. At this tine, the rod antenna 25 does
not function as the antenna. At the tel ephone call of the portable

t el ephone 10D, as indicated by the chain line of Fig. 2, the m crophone arm
21H is rotated in the counterclockwi se direction fromthe retraction state
as descri bed above, and drawn out so that the m crophone 23 and the housing

11 i nt d h_ot t t abl bt | e, that, th
ncropnone 2 ahErheobfile 5 Soebel e P SulRcho o ford #liid
redeterm ne o S [ , ?QQR&P I on
Bi n 32c of t%é%%%%%rt%tfal%igé 3% %&o‘?{wgo%ezl ?ggﬁhglr?’t eﬁ%gﬁmag%n al necﬁi n

the m crophongudrétahd S5PHRkEd £ iNGdtaed B ERE Idibuid . Of the
housi ng 11 side, and al so separated fromthe pernmanent nagnet 28 in the

m crophone arm 21iwnthilshe imegnehieCrsdnantedai 25 t deed aust NPurldsico ddat
t he novabl e contact point of the change-over switch 45 is switched to the
r-side fixed Wontaaatenpaint on the basis of the output of the nagnetic

sensor 46. Accordingly, the rod antenna 25 and the RF
t ransni ssi on/ r eceptt &hectetephone cald ebnkdetrRertableatrlepRere tIRUGF t he

RIS W T R R L N N R,
21H is rotated in the counterclockwise direction from the
retraction state as described above, and drawn out so that
the microphone 23 and the housing 11 are intersected to each
other at a suitable obtuse angle, so that the microphone 23
and the speaker are kept away from each other at a
predetermined distance.

In this state, as shown in Fig. 7, the connection pin
32¢ of the support fitting 32 of the helical antenna 31
contained in the microphone arm 21H is separated from the
feeding spring 34 of the housing 11 side, and also separated
from the permanent magnet 28 in the microphone arm 21H and
the magnetic sensor 46 in the housing 11, so that the
movable contact point of the change-over switch 45 is
switched to the r-side fixed contact point on the basis of
the output of the magnetic sensor 46.

Accordingly, the rod antenna 25 and the RF
transmission/reception circuit 42 are connected to each

other through the feeding spring 26, the antenna matching



antenna 31 is connected to the h-side fixed contact point of the switch 45
t hrough the support fitting 32, the feeding spring 34 and the antenna
matching circuit 43 and separated fromthe RF transm ssion/reception
circuit 42. The rod antenna 25 is not approximate to the ground conductor
(omtted fromthe illustration) and the shield case 17 of the circuit board
16 over the entire length thereof. The& fore, the input inpedance is not

i ncreased and fhe rod antepna 25 norm operates in a re stab) e t ched
state as a rm‘?%‘fﬁ'?’et a"‘h‘fl e changey %fdﬁ’ct‘io'{r]' eﬁ{gi)t"ﬁbesl?ﬁ Prase
of the circui rd,16,acti d,. i i i cal
antenna 31 doée%tpnoa Pén(:':‘?i %%&g%ﬁ%%r&%n?é%ﬁgfs*#t lgéeé%%\?g-gagézﬁ?%g% of'

enbodi ment, WHRD dped CfP gfl{ n&:?elfgdp?a@é reGithg 3% hald cadediignna
portion so a

31 contained in the free end to be projected upwardly from

the upper endpgdind@hend Bleldnténi@Rdgatchindneliretitand yhensédierated

m crophone arm 21H is drawn out, the switch 45 is switched so that the rod
ant enna 25 cafroni ohe RR thengmitsaiohdireteptiior icdrcubher#df functions.
Therefore, in any cases where the m crophone arm21H is retracted and where
t he m crophone ar EhEl¥e& aptemna2? isenetf epprowimpbei fputhenmamse of
the helical antepnna 31 or fhe rod antenna,25 b 31 the _ground_conduct or

and the shi eIcEP%% i)‘?mjttht'ee‘%i?’é?mtthe illuszration) and” the shield

case 17 of the circuit board 16 over the entire length
thereof. Therefore, the input impedance is not incréased
and the rod antenna 25 normally operates in a more stable
matched state as a monopole antenna with the ground
conductor and the shield case of the circuit board 16 acting
as the ground.

At this time, the helical antenna 31 does not function
as the antenna.

In the above-described embodiment, when the microphone
arm 21H is retracted, the helical antenna 31 contained in
the free end portion so as to be projected upwardly from the
upper end of the housing 11 is made to function, and when
the microphone arm 21H is drawn out, the switch 45 is
switched so that the rod antenna 25 contained in the
intermediate portion thereof functions. Therefore, in any
cases where the microphone arm 21H is retracted and where
the microphone arm 21H is drawn out, the effect on the input

impedance of the helical antenna 31 or the rod antenna 25 by



board 16 contained in the housing 11 is suppressed, and thus the excellent
antenna characteristics can be obtained. [Construction of Fifth Enbodi nent]
Next, the fifth enbodi nent of the antenna apparatus according to the
present invention will be described with reference to Figs. 8 and 9. The
construction of the fifth enbodi nent according to the present invention

w Il be described. The portions corrggponding to those of Figs. 6 and 7

d by th f I d d | pt. i f
part ther cof i oot Sty S8 sheEhielq Bate 17, CE0PRe Pet Bhvhe 1oe
I s desi d s af I f ' I d '
22 of he m CoRpRors SPRSYbNGRT i Bobedtd, 2L {5 SicphBERORT BRI O]

is held at thend QuRle19RALtPRAEeRE ChaltletsiHbticH ¢anobet S6tdsd.Ng 11 for med

of a suitable synthetic resin material so as to be freely rotatable in a
predeterm ned angl grorangectisn stdwifith Eibodiiweritt] t he state where the

m crophone arm21H is aligned with the housing 11 and retracted between the
side wal |l thereof Next.t htherfitthi embpiiment5oft kel amfenng aprardttumphone
arm21H is set so that the free end portion of the m._crophone _arm 21H is
upwar dl y pr oj AeFLEAIID R N RESSSHd Ve 9o 1&g PeL 49591 ed it and

t he 32 helfé:éréﬂgéeggaFgésI'b gghpgothe conductor is spirally formed

The construction of the fifth embodiment according to
the present invention will be described. The por;ions
correspohding to those of Figs. 6 and 7 are represented by
the same reference numerals, and the description of a part
thereof is omitted.

In Figs. 8 and 9, a compact portable telephone 10E is
designed so that the rotational shaft 22a of the rotational
end portion 22 of the microphone arm 21H formed of a
suitable synthetic resin material is held at the lower end
portion of the right side of the housing 11 formed of a
suitable synthetic resin material so as to be freely
rotatable in a predetermined angle range.

As shown in Fig. 8, in the state where the microphone
arm 21H is aligned with the housing 11 and retracted between
the side wall thereof and the protection plate 15, the
length of the microphone arm 21H is set so that the free end
portion of the micrqphone arm 21B is upwardly projected from

the upper end of the housing 11 in the figure, and the



Is contained in the free end portion of the m crophone arm 21H while the
base portion thereof is coupled to the support fitting 32. The m crophone
23 is disposed at a position nearer to the rotational end portion 22 than
the helical antenna 31, and it is kept away fromthe speaker at the
predeterm ned di stance as descri bed above in the state where the m crophone
arm21H i s drawn out as shomn in Fig. 8 The rod antenna 25 which has a

|l ength of [err]/4 to /2 and fqrmed of a |near condugtor_is_contained
so as to ext ’f‘?adm 8""1 "g’tlg:?"p | PRYICHIR I E‘P&ﬁﬁiﬁ% LorredH t o

t he rotation o, 2 and the f.e PLkN 6 _wWhi c d| osed
In the rotat | ona stg r{e@}g o % % 52589 §g% gcﬁézéjf.) ig!égblf'uoﬂﬁ?é}’ % 0 %gnt act
with the bas I ' S0 RieaPebt %ngo this.
enbodi nment , %%pfiuelg%n%ﬁgfﬁgﬁéée%e |(§[fll %gﬁggéﬁﬁa{%% I'S %gr ?%r {r:rgg y anILtl'n

el ect romagnet £ weigpleng el enent 35 in place of the feeding spring 34 of

t he enbodi nent as descri bed above. The el ectromagneti c coupling el enent 35
is formed of a serftheimicudophonenddctier diapdsed afs aﬁpnmﬁkibﬁxﬂaﬁfﬁrt&maside
wal | of the housing 11 and the protection plate 15 while is coaxially
confronted tdHe Heotntvlonsdr enén porFipne22 hbha@atharﬂp@mlalammmﬁa Xtate

where the m crophone, arm 21H i s 33 retract as shown in Fig. 8 The
connection plq,pcggct 0§st]ﬁ%pt away from the spea er at the predetermined

distance as described above in the state where the

microphone arm 21H is drawn out as shown in Fig. 9. .

The rod antenna 25 which has a length of A/4 to A/2 and
formed of a linear conductor is contained so as to extend
from the intermediate portion of the microphone arm 21H to
the rotational end portion 22, and the feeding spring 26
which is disposed in the rotational shaft 22a of the base
portion 25b is brought into contact with the base portion
25b while confronted to the base portion 25b.

In this embodiment, the feeding of the helical antenna
31 is performed by an electromagnetic coupling element 35 in
place of the feeding spring 34 of the embodiment as
described above.

The electromagnetic coupling element 35 is formed of a
semi-circular conductor, and it is disposed between the side
wall of the housing 11 and the protection plate 15 while is
coaxially confronted to {(the base portion of) the -helical

antenna 31 in the state where the microphone arm 21H is



el ectromagnetic coupling elenment 35 is disposed so as to penetrate through
the side wall of the housing 11. The voice signal |ine 24 connected to the
m crophone 23 is passed through the inside of the rotational shaft 22a of
t he m crophone arm 21H, guided into the housing 11 and connected to the
voi ce processing circuit 41 on the circuit board 16. On the circuit board
16 are nounted the first and second antgnna matching circuits 43, 44, the
changeover switch 45, etc. The RF transm ssion/receptjion circuit 42, the
ant enna mat chFHlgraghacuiass shewn 4in g+ §e cHHRERRRACEIAN PAR435G, L gFRPosed

in the shield 17. The, RF t i ssj on/ t ircuit 42 i
connect ed o THESHERTRS Eisht SRtB ot SbFseHe thanBodsrBPEet Foh 35, tand

the first ant Q?QH%RSC ' | r QUi t s | o) e ] the h-side fixed
contact poi ntl?o the s%h?gﬁ%&a{%ngl?%e%%%%n%%nggpgaﬁgf% t he

el ectromagnetic copj ivied c@l 815R41 3bine 2UNcaAdEbEt&d to thR REePBEhaRs XA
matching circuit 44 is connected between the r-side fixed contact point of
the switch 45isanshddwl frepdiugh shei hgsPde cihadhwmgathictonabsshafb 224 of
controlling the connection of the changeover switch 45 is disposed in the
housing 11, &hetmécpephanenammaddisi, 2guidedodngondhe nhoweingcddplmd arm

21H so as to confront_the magnetic sensor 46. , 34 The flange portion 22b
is formed at $eRresikes & &Shet Meice processing circuit 41 on the circuit
board 16.

Oon the circuit board 16 are mounted the firs; and
second antenna matching circuits 43, 44, the changeover
switch 45, etc. The RF transmission/reception circuit 42,
the antenna matching circuits 43, 44 and the changeover
switch 45 are disposed in the shield case 17.

The RF transmission/reception circuit 42 is connected
to the movable contact point'of the change-over switch 45,
and the first antenna matching circuit 43 is connected
between the h-side fixed contact point of the switch 45 and
the connection pin 35¢c of the electromagnetic coupling
element 35. In addition, the second antenna matching
circuit 44 is connected between the r-side fixed contact
point of the switch 45 and the feeding spring 26.

The magnetic sensor 46 for controlling the connection
of the changeover switch 45 is disposed in the housing 11,
and the permanent magnet 28 is contained in the mierophone

arm 21H so as to confront the magnetic sensor 46.



rotational shaft 22a of the m crophone arm21H integrally with the
rotational shaft 22a in a predeterm ned angle range, and the rotational
angl e thereof is restricted in cooperation with a hook nmenber (omtted from
the illustration) of the housing 11 side when the m crophone arm21H is
drawn out as shown in Fig. 9. The m crophone arm21H is fixed at the
positions indicated by the solid |line ﬁ@d the chain line of Fig. 2 by a

sui t abl e* cam nmechani sm (omtted fromt illustration). [Operation of Fifth
Enbodi nent] Next, Tie Hlangs poxtdpnt Babf it fommsbditrdhe sutsidengft bhehe

present invention will_be described, At the carry-on sta where th
portabl e t el ePRABAEIAREL | Shatt s24mypl, the BhehpPhone rm éfﬁhénﬁFgFﬁiﬁEne
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coupling el enent t he housi ng are confronted to eac

and the per meagBperB®I¥n 2&iith t he MesRPhRaRbarM 2dHided he Bwnethée
sensor 46 in the housing 11 are confronted to each other, so that the
novabl e cont atllystirdtionh)t b€ charga:siney 1dwsidé en sixomiecbetoha ahe
h-si de fixed contact point on the basis of the output of the nmagnetic
sensor 46. 235 s cedinngly, as ehawm ipaRien s34 on/reception circuit 42 and

The microphone arm 21H is fixed at the positions
indicated by the solid line and the chain line of Fig. 2 by
a suitable cam mechanism (omitted from the illustration).

[Operation of Fifth Embodiment]

Next, the operation of the fifth embodiment according
to the present invention will be described.

At the carry-on state where the portable telephone 10E
is on standby, as shown in Fig. 8, the microphone arm 21H is
aligned with the housing 11, and ?etracted between the
right-side wall and the protection plate 15.

In this state, the helical antenna 31 contained in the
microphone arm 21H and the electromagnetic coupling element
35 of the housing 11 side are confronted to each other, and
the permanent magnet 28 in the microphone arm 21H and the
magnetic sensor 46 in the housing 11 are confronted to each
other, so that the movable contact point of the change-over
switch 45 is connectéd to the h-side fixed contact point on

the basis of the output of the magnetic sensor 46.



t he magnetic coupling element 35 are connected to each other through the
antenna matching circuit 43 and the change-over switch 45, and

hi gh-frequency current flows into the el ectromagnetic coupling el enent 35
so that the magnetic flux corresponding to the current interlinks the
hel i cal antenna 31, whereby the high-frequency current flows into the
helical antenna 31. At this tine, the 5§d antenna 25 is connected to the r-
side fixed contact_ point of the switch>35 through the feeding spring 26 and
t he antenna MARIWHPEW.c lthe AF Lrpnapasiond Heceptisa Rircult 42 and
transnission/rec%EFion,circuit 42, so that it does not function as .an

antenna. Si ndd'® FRIREticarounting elelept A33xp siRwersesd 8 eaeh FRRR

duct 1.t f the ill trati .and .t h hi el 17 of th
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circuit boar deLldctrdnidithetsd houB 10U e Almdidte 32| ephengrcable tndghedid he
portabl e tel ephone 10E, as indicated by the chain line of Fig. 2, the

m cr ophone arfilhid Hosrespaidichg ntd heheounteent odhvestidksetheomeliaalt he
retraction state as described above, and drawn out so that the m crophone
23 and t he hanfignpal Blar evhergdy jthe iah-d eqypengyh copwentaf 1owsyiindsl e

obt use angl e, .
the helical antenna 31.

At this time, the rod antenna 25 is connected to the r-
side fixed contact point of the switch 45 through the
feeding spring 26 and the antenna matching circuit 44 and
separated from the RF transmission/reception circuit 42, so
that it does not function as an antenna.

Since the helical antenna 31 is not approximate to the
ground conductor {omitted from the illustration) and the
shield case 17 of the circuit board 16 over the entire
length thereof, the input impedance is not increased.
Therefore, it normally operates in a more stable matched
state as a monopole with the ground conductor and the shield
case 17 of the circuit board 16 acting as the ground.

At the telephone call time of the portable telephone
10E, as indicated by the chain 1line of Fig. 2, the
microphone arm 21H is rotated in the counterclockwise
direction from the retraction state as described above, and

drawn out so that the microphone 23 and the housing 11 are



wher eby the m crophone 23 and the speaker are kept away from each other at
a. predeterm ned distance. In this state, as shown in Fig. 9, the helical
antenna 31 contained in the m crophone arm 21H and the el ectromagnetic
coupling elenent 35 of the housing 11 side are separated from each ot her,
and the permanent magnet 28 in the m crophone arm 21H and the nagnetic
sensor 46 in the housing 11 are separatged fromeach other, so that the

novabl e cont agt  poi nt _of the chapge-qQver switch 45 is_sw tched to the
AT 105 I it TV e X SR i r N 2

O o8 onr GREELAD! the LISAERACAD 20 PR B o bBR R are went vy, SER: ne

transm ssi on/recepttion circu are connect 0 eac

feeding springadh. odki 3! QNPRABELRIREACHESHhAc&4 and the change-over
switch 45, and the helical antenna 31 1s connected to the h-side fixed
contact point of tie swid Gradfe,! BEOBBBwAhEn ABHENE, MRieC hieldcalr 6Hténdld and
separated fromthe RF transm ssion/reception circuit 42. The rod antenna 25
i s not approx3imat eontaireedroimd thbedusticrapmnée edatmonRlie idddisttlaei on)
and the shield case 17 of the circuit board 16 over the entire |length

t hereof, so tAlecthemagnrtic mrawdicg iedepenti Aér efistheahausing iheside

ant enna 25 nornallg operates in a nore_stable _matched state as a nnnogole

antenna with RRe §FRRFRted LEom Gafk 5beXnd 2PAe LRI BRYTREERE 1MagRet he

circuit boardi&Gthe microphone arm 21H and the magnetic sensor 46 in the

housing 11 are separated from each other, so that the
movable contact point of the change-over switch 45 is
switched to the r-side fixed contact point on the basis of
the output of the magnetic sensor 46.

Accordingly, the rod antenna 25 and the RF
transmission/reception circuit 42 are connected to each
other through the feeding spring 26, the antenna matching
circuit 44 and the change-over switch 45, and the helical
antenna 31 is connected to the h-side fixed contact point of
the switch 45 through the antenna matching circuit 43 and
separated from the RF transmission/reception circuit 42.

The rod antenna 25 is not approximate to the ground
conductor (omitted from the illustration) and the shield
case 17 of the circuit board 16 over the entire length
thereof, so that the input impedance is not increased and
thus the rod antenna 25 normally operates in a more stable

matched state as a monopole antenna with the ground



acting as the ground. At this tine, the helical antenna 31 does not
function as an antenna. In the above-descri bed enbodi nent, when the

m crophone arm21H is retracted, the helical antenna 31 which is contained
in the free end portion of the m crophone arm 21H so as to be upwardly
projected formthe upper end of the housing 11 is nmade to function, and
when the m crophone arm 21H i s drawn ﬁ¥}, the switch 45 is switched so that
the rod antenna 25 contained in the imt'ernediate portion of the microphone
arm 21H f unctomdsictoredstichridie  shigld ceaee Wheef the girzevphobeazfmlbiH is
retracted and where it _is drawn out, the effect on the input inpedance of
the helical AF¢AHa231ths ¢ d antenna 25 by the ground conductor and

the shield 1 ' | d_ 16 ' | ' 1
Suppr essed, and ¢ A CTHE ShEe( | Eh HEAten PRl T 4 o BN ¢
[ Constructi o 0f,Shxtbnkbodi ment] Next, the sixth enbodi nent of the

ant enna apparatus according to the present invention will be described with

reference to Fi gsinl@hangbdie-decHied retbolidfient , tigers i ttid ntdePnopet of
the present invention is shown in Figs. 10 and 11. In Figs. 10 and 11, the

portions cor respoRtH ngst are¢trometed, Fehe. e lticad aartennd83ilepribeint é¢ by
t he sanme reference nunerals, and the
contained in the free end portion of the microphone arm 21H
so as to be upwardly projected form the upper end of the
housing 11 is made to function, and when the microphbng arm
21H is drawn out, the switch 45 is switched so that the rod
antenna 25 contained in the intermediate portion of the
microphone arm 21H functions. Therefore, in any cases where
the microphone arm 21H is retracted and where it is drawn
out, the effect on the input impedance of the helical
antenna 31 or the rod antenna 25 by the ground conductor and
the shield case 17 of the circuit board 16 contained in the
housing 11 is suppressed, and thus the excellent
characteristics can be obtained.
{Construction of Sixth Embodiment}
Next, the sixth embodiment of the antenna apparatus
according to the present invention will be described with
reference to Figs. 10 and 11.
The construction of the sixth embodiment of the present

invention is shown in Figs. 10 and 11. In Figs. 10 <and 11,

the portions corresponding to those of Figs. 6 to 9 are



description of a part thereof is omtted. In Figs. 10 and 11, a conpact

portabl e tel ephone 10F is designed so that the rotational shaft 22a of the

rotational end portion 22 of the m crophone arm 21H forned of a suitable

synthetic resin material is held at the | ower end portion of the right side

of the housing 11 forned of a suitable synthetic resin so as to be freely

rotatable in a predeterm ned angl e ran§§. As shown in Fig 10, the length
tpe free end ion of .t

f th h 21H .i t t h
21 cr oghz)nngr 3?#%“‘???‘%&6%@% jﬁ’[ﬁ gngE‘Fedr‘FEﬁﬁ??ﬁg Jb‘ﬂg %ﬁ of2R%e L'ﬁb%si ng
11 in the fi gy fﬂﬂiﬁ°ﬁhgﬁq?ﬁ%%ﬁggﬁ%gﬁﬁg %%qmﬁk&%aphone arm 21H are aligned

wi th each other I'n which the conductor is

spirally forned i sceqbained amgtimg far %%mﬁaét@ﬁdmew&ehepabﬁebﬁ@ne fortion
thereof is coupled to the support f|tt|ng 32 he m crophone 23 is disposed

at a positi ordexazmed so thetr chatrotwticixd phalfitod2a2of helte t et dtel orel
antenna 31, and it is kept away fromthe speaker at the predeterm ned

di stance as dwtrpbrtiiaboVaR i nft Hhet micropbbonet ki 218pHommesd o1 i s
drawn out as shown .in In this enbodi nent, one end of a rod antenna

25Q whi ch hasuladig i*FY@gthéF-F] resipdmpter rhete dield [athdde datrrcand |

drectly comected (o, Lhe, uppgf) Ll ag 2, o Lo bl o 30 gL
suitable synthetic resin so as to be freely rotatable in a
predetermined angle range.

As shown in Fig. 10, the length of the microphone arm
21H is set so that the free end portion of the microphone
arm 21H is upwardly projected from the upper end of the
housing 11 in the figure when the housing 11 and the
microphone arm 21H are aligned with each other, and the
helical antenna 31 in which the conductor is spirally formed
is contained in the free end portion while the base portion
thereof is coupled to the support fitting 32.

The microphone 23 is disposed at a position nearer to
the rotational end portion 22 than the helical antenna 31,
and it is kept away from the speaker at the predetermined
distance as described above in the state where the
microphone arm 21H is drawn out as shown in Fig. 11.

In this embodiment, one end of a rod antenna 25Q which

has a length of A/4 and is formed of a linear conductor is

directly connected to the support fitting 32 of the helical



26 disposed in the rotational shaft 22a is confronted to and brought into
contact with the base portion 25b of the rod antenna 25Q Further, the
connection pin 32c (see Fig. 11) is disposed at the housing 11 side of the
support fitting 32 of the helical antenna 31 so as to penetrate through the
side wall of the m crophone arm 21H, and the feeding spring 34 is disposed
at the upper end portion of the housin 911 so that the feeding spring 34

f ts th t] 0 32¢ i t wih th ti. in,32
Tho voi co si GRRPSHIRG DATL SHoBLEHOPEoTH AT AlipnoHs S |EHITeBPEAPILGh
the insid foEhes ' l.ysh f ' H
ui ded | nto 138 ShRreed 217 SH8 Bblachhdt AARCR SRR OB At bPel | 4y

on the circuit,-Beghed §:ﬁto@o£@§c€i{r§ﬁ%t ?ﬂ&aﬁéﬂsé?@f@im%ﬁ%f hen&Frod

transm ssion/reception circuit 42, t I rst and second antenna mat chi ng
circuits 43, é4dtemnd \BSQGI rcuits change-over switch 47, etc. The RF

transm ssion/reception circuit 42, the antenna matching circuits 43, 44 and
t he changeover swi FehtW&rar ¢hdi sposeectionheishi 32d dsee 1FigThd 1)i ris
antenna matching circuit 43 is connected between the a contact point of the

two-circui ts ehePRedadr thei bensing abb side pPéclhagsupraxty B34tingd32net rRr

40 transm ssi op/r BCPPLAP LA LG 1310 %d St VY Behilrble! BBrBugh the side
wall of the microphone arm 21H, and the feeding spring 34 is
disposed at the upper end portion of the housing 11 $0 that
the feeding spring 34 confronts the connection pin 32c¢ in
contact with the connection pin 32c.

The voice signal line 24 connected to the microphone 23
is passed through the inside of the rotational shaft 22a of
the microphone arm 21H to be guided into the housing 11 and
connected to the voice processing circuit 41 on the circuit
board 16.

On the c¢ircuit board 16 are mounted the RF
transmission/reception circuit 42, the first and second
antenna matching circuits 43, 44, a two-circuits change-over
switch 47, etc. The RF transmission/reception circuit 42,
the antenna matching circuits 43, 44 and the changeover
switch 47 are disposed in the shield case 17.

The first antenna matching circuit 43 is connected

between the a contact point of the two-circuits change-over

switch 47 and the feeding spring 34, and the RF



contact point of the switch 47. |In addition, the second antenna matching
circuit 44 is connected between the ¢ contact point of the switch 47 and
the feeding spring 26. The contact point of the switch 47 is grounded. A
magneti c sensor 46 for controlling the connection of the two-circuits
change-over switch 47 is disposed in the housing 11, and al so the pernmanent
magnet 28 is contained in the nicrophoq; arm 21H so as to confront the

2

magneti c sensor 46. . The fl ange portion b is formed integrally with the
fotational shSFERSBISSLORAESRPREDIMORATARTEL AR A1° 1 RERBRTEPde B i D

otational shalhc22e bBiRePLedehel Tiedany e rADGRadNbd heckotational

angl e thereof TS rest i'nCooperation Wtha menber

the illustratifpenfh WA®JMANY NiAduft d84WAGN d&iendbEEPPBRRGBEM R &S
drawn out as shown in Fig. 1I. The m crophone arm21H is fixed at the

positions as ¢oft&et efobyt t&E 6he i Switdle andahdetkbafseding Sprihg. 2€.by a
sui tabl e cam nechanism (omtted fromthe illustration). The protection

pl ate 15 showbhe cdfitpct2ppintl ¢b e tstwddichr 4™ 8 grouh@ednd 11. [ Operati on
of Sixth Enbodi ment] Next, the operation of the sixth enmbodi nent according
to the present inkmasietid isepsogedtr forocontrofiling the canngcbhontafe

where a portabl e tel ephone, 20F is } . . .
the two-circuits change-over switch 47 is disposed in the

housing 11, and also the permanent magnet 28 is contained in
the microphone arm 21H so as to confront the magnetic sensor
46.

The flange portion 22b is formed integrally with the-
rotational shaft 22a of the microphone arm 21H at the
outside of the rotational shaft 22a in a predetermined angle
range, and the rotational angle thereof is restricted in
cooperatién with a hook member (omitted £from the
illustration) of the housing 11 side when the microphone arm
21H is drawn out as shown in Fig. 11.

The microphone arm 21H is fixed at the positions as
indicated by the solid line and the chain line of Fig. 2 by
a suitable cam mechanism (omitted from the illustration).
The protection plate 15 shown in Fig. 2 is also omitted from
Figs. 10 and 11.

[Operation of Sixth Embodiment]

Next, the operation of the sixth embodiment aecording

to the present invention will be described.



on standby, as shown in Fig. 10, the m crophone arm21H is retracted while
aligned with the right-side wall of the housing 11. In this retraction
state, the connection pin 32c (see Fig. 11) of the support fitting 32 of
the helical antenna 31 contained in the m crophone arm 21H confronts the
feeding spring 34 of the housing 11 side in contact with the feeding spring
34, and the permanent magnet 28 and theggmagnetic sensor 46 in the housing

f d h h h h ' h
ui tch 47 of the. HSuLERG CETTRRER (S PHE8 e 2 O FodrBopRRnalt dtF fo
each other. %‘Eoé@ézﬂﬂ#’; ddergh 98l F&Qﬁeﬂa? é%eatﬂficf%ﬁf% arm 21H is

ch ot gh t he

transm ssion/receptio ircurt 42 are connected to ea er throu

support fittirgletddewheed Emiﬁﬁéanﬂri%ﬁ e Adersid@t GALNg o rapd t 43
and the a, b contact points of the change-over swtch 47, and the base
portion 25b doudimgr @ad.antenna 25Q of [err]/4 is grounded through the
feeding spring 26, the antenna matching circuit 44 and the ¢, d contact

poi nts of the sw tlsh ks Astorgtighystahe. | fpedeerreeffiatheireri3q A sexd
antenna 25Q whjch is viewed fromthe support_ fitting 32, ,side of the helical
antenna 31 | Figrcriddsed, t‘aﬂds‘*fm%if@ﬁt%%q%%rﬁ@ e hehicqhi aREeRRE Al i ed

t hrough the feeding spring,34 does not flow ein,..so.th t rr]l 4
Fod antenna S et gt ne) AR ilnd (2 Y HdherS0e Und eddfidd

spring 34 of the housing 11 side in contact with the feeding

spring 34, and the permanent magnet 28 and the magnetic
sensor 46 in the housing 11 are confronted to each other, so
that the a, b contact points of the switch 47 of the housing
11 and the ¢, d contact points are connected to each other.

Accordingly, the helical antenna 31 and the RF
transmission/reception circuit 42 are connected to each
other through the support fitting 32, the feeding spring 34,
the antenna matching circuit 43 and the a, b contact points
of the change-over switch 47, and the base portion 25b of
the rod antenna 250 of A/4 is grounded through the feeding
spring 26, the antenna matching circuit 44 and the ¢, d
contact points of the switch 47.

Accordingly, the impedance of the A/4 rod antenna 25Q
which is viewed from the support fitting 32 side of the
helical antenna 31 is increased, aﬁd thus high frequency

current which is supplied through the feeding spring-34 does

not flow therein, so that the A/4 rod antenna 25Q does not



On the other hand, the helical antenna 31 is not approximate to the ground
conductor (omtted fromthe illustration) and the shield case 17 of the
circuit board 16 over the entire length thereof, and thus the input

| npedance is not increased and the high frequency current is supplied

t hrough the feeding spring 34, so that the helical antenna 31 normally
operates in a nore stable matched state as a nonopol e antenna with the
ground conductor and the shield case 1%2of the circuit board 16 acting as
the ground. F ?ﬁ%?n'&ﬁd@get?ﬁF?Qﬂﬁsphone call of the portable tel ephone

10F, ‘as indicated by (hg chaldy | L0gs0 Gl0.p2 80P opnone: agm 4t is

rotated in the co erclockw se direttion from e retracti sfate as

descri bed aboySoraRfndke it PUERSO drifind NEoHAAE AR NOrit Al ERBnOUSL NG 11

. o)
are Intersected to eac er at a sultable obtuse ang er eby

ni crophone 23 BRgsdAaivh§akas ehe HeRiicavagef 1Poeagle ikeuidt bdard 16
predeterm ned distance. In this state, as shown in Fig. 11, the connection

pin 32c of thevetipiey tentitrei hgndth dfheirieeflhehnd athen tthend npd twhinpadausce
contained in the mcrophone arm21H and the feeding spring 34 of the

housi ng 11 site not igwpreesedd anfothe atlohtirequensy cHerpeEndscspPhiedt 28
I n the mcrophone arm_21H and the magnetic sensor 46 in the housing 11 are

separated frorRERRR dthrerfeenoh sPTERE 34/ pSeokbatt thei Resichl anksppac
contact 43P0l ObRaPly L B etdPes LSUL! Rofl2RAEEIUChat hbE" sthtd Gs a
monopole antenna with the ground conductor and the sbield
case 17 of the circuit board 16 acting as the ground.
Further, under the telephone call of the portable
telephone 10F, as indicated by the chain line of Fig. 2, the
microphone arm 21H is rotated in the counterclockwise
direction from the retraction state as described above, and
drawn out so that the microphone 23 and the housing 11 are
intersected to each other at a suitable obtuse angle,
whereby the microphone 23 and the speaker are kept away from
each other at a predetermined distance. In this state, as
shown in Fig. 11, the connection pin 32c¢c of the support
fitting 32 of the helical antenna 31 which is contained in
the microphone arm 21H and the feeding spring 34 of the
housing 11 side are separated from each other, and the
permanent magnet 28 in the microphone arm 21H and the
nagnetic sensor 46 in the housing 11 are separated from each

other, so that the a, b contact points and the b, ¢ contact



connected to each other on the basis of the output of the nmagnetic sensor
46. Accordingly, the helical antenna 31 and the RF transm ssion/reception
circuit 42 are connected to each other through the support fitting 32, the
[err]/4 rod antenna 25Q the feeding spring 26, the antenna matching
circuit 44 and the b, c contact points of the change-over swtch 47, and

al so the feeding spring 34 is groundedg hrough the antenna matching circuit

43 and the a, d,contact points of the change-over switch 47. The_heli cal
antenna 31 arRPiREs[ &% | Fher devere Bheal bs Qg RVent WA Yy stdmasRd t he

ground conductor (omtted fragmthe illustration) and the shield case 17 of

the circuit b%%\?’béclféaéar%o ARG il 5% l?ar#ﬁ o?nfgrt}fehemgfﬁ‘ﬁ eofe T h

t her eof . Theﬁ%%ﬁﬁﬁfc?%%n&@?”& i npedance is not increased and they nornmally
€ otabl e

operate in a mat ched state as a so-called top | oading type

antenna with the QiaupeyEREIYCT Anédnhdile AN 8nt et 31 Obnlihergér Gupt
board 16 acting as the ground. In the above-descri bed enbodi nent, when the

m crophone arttakdhissich/oedaskidhechetuial 4antarmacdinabted itd capgiai ned
in the free end portion thereof so as to be upwardly pr.ojected fromthe
upper end of FHREMOERYRPN 1the sHRRORY Fiktdnio B2 artdie He St rRutepra
switched so that the 44 helical antenna 31 and the [err]/4 road antenna
25Q functi on 22Q, the feeding spring 26, the antenna matching circuit 44

and the b, ¢ contact points of the change-over switch 47,

and also the feeding spring 34 is grounded througp the

antenna matching circuit 43 and the a, d contact points of

the change-over switch 47.

The helical antenna 31 and the A/4 rod antenna 250 form
one antenna system, and the ground conductor (omitted from
the illustration) and the shield case 17 of the circuit
board 16 are not approximate to them over the entire length
thereof. Therefore, the input impedance is not increased
and they normally operate in a more stable matched state as
a so-called top loading type antenna with the ground
conductor and the shield case 17 of the circuit board 16
acting as the ground.

In the above-described embodiment, when the microphone
arm 21H is retracted, the helical antenna 31 which is
contained in the free end portion thereof so as to be

upwardly projected from the upper end of the housirg 11 is

made to function, and the switch 47 is switched so that the



one antenna system when the m crophone arm21H is drawn out. Therefore, in
any cases where the mcrophone arm?2l1H is retracted and where it is drawn
out, the effect on the input inpedance by the ground conductor and the
shield case 17 of the circuit board 16 contained in the housing 11 is
suppressed, and thus the excellent antenna characteristics can be obtained.
[ Construction of Seventh Enbodi nment] N@ét’ t he seventh enbodi nent of the
ant enna apparatus according to the preSent invention will be described with
ref erence to Belhbcall Zrsrehnb3 31Thadcthet A0k traad ehtehaas2bgnfhnetboxli agnt is
shown in Figs. 12 and 13. In Figs. 12 and 13, the portions

correspondi ngot® drtesmaokybtgs. witert chkl mdceophane samt @1 Hbist feaganeut.
reference nunerals, and the description of a part thereof is omtted, In
Figs. 12 and iBerefewppain siVesesies MELs e ghersorBorfatrph@ltbtdg i onal

shaft 22a of the rotational end portign 22 of the m cr.ophone m 21H f or ned
of a suitabl FHAIRES enfle¥hareptt s, drawn,apg: at!tahﬁ fleﬁ’\%ePneﬁ%epHFQ‘%n of

(e 19 1 St BRSSO OBH0L A S S RIBARCLAS, 710k
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suppressed, and thus the excellent antenna characteristics
can be obtained.

[Construction of Seventh Embodiment]

Next, the seventh embodiment of the antenna apparatus
according to the present invention will be described with
reference to Figs. 12 and 13.

The construction of the seventh embodiment is shown in
Figs. 12 and 13. In Figs. 12 and 13, the portions
corrésponding to those of Figs. 6 to 1l are represented by
the same reference numerals, and the description of a part
thereof is omitted.

In Figs. 12 and 13, a compact telephone 10G is designed
so that the rotational shaft 22a of the rotational end
portion 22 of the microphone arm 21H formed of a suitable
synthetic resin material is held at the lower end portion of
the right side of the housing 11 formed of a suitable
synthetic resin material so as to be freely rotatable in a

predetermined angle range.

As shown in Fig. 12, the length of the microphone arm



arm 21H is upwardly projected fromthe upper end of the housing 11 in the
figure in the state where the mcrophone arm21H is aligned with the
housi ng 11 and retracted between the side wall of the housing 11 and the
protection plate 15, and the helical antenna 31 in which the conductor is
spirally formed is contained in the free end portion while the base portion
thereof is coupled to the support fittiéﬁ 32. The m crophone 23 is di sposed
at a position nearer to the rotational d portion 22 than the heli cal

ant enna 31, 151 8°kefR HRY FRoniTeR SHLRRFTIAD (He THOMIGTIRIRE
Fig 1o in (hrk ShBodbnamvetnd SESRRRE TRl NS SRPYE Bl B R

Fig. 13. In this e has™ a

l'ength of [ergdddimndi S %{éﬁ‘h@;ﬁr@ khneg 1§9ﬁ€é'ﬁ&19éré %ﬁﬁﬂﬁféﬁ%&&the

support fitting 32 of the helical antenna I'n the mcrophone arm 21H, and

the feeding s PI28sdbspgsed witH el Abatinnall sl reZacteacwetwasied to
and brought into contact wth the base portion 25b of the rod antenna 25Q

In this enbodilerstidet walleefli tige thvusiaghel i mad thdt grotedtion phateorifd

t hrough an el ectromagnetic coupling elenment 35 which is forned of a

seni - ci r cul arandnghet drelimrl cpatenomaghet i cdubth nghel epepdugtors is

disposed A0 NS Formed 19° coatained i T8e “He ‘dnd Portiod Wi ' O
the base portion thereof is coupled to the support fitting
32.

The microphone 23 is disposed at a position nearer to
the rotational end portion 22 than the helical antenna 31,
and it is kept away from the speaker at the predetermined
distance as described when the microphone arm 21H is drawn
out as shown in Fig. 13.

In this embodiment, one end of the rod antenna 25Q
which has a length of A/4 and is formed of a linear
conductor is connected to the support fitting 32 of the
helical antenna 31 in the microphone arm 21H, and the
feeding spring 26 disposed in the rotational shaft 22a is
confronted to and brought into contact with the base portion
25b of the rod antemmna 250Q.

In this embodiment, the feeding to the helical antenna
31 is performed through an electromagnetic coupling element

35 which is formed of a semi-circular conductor. -

The electromagnetic coupling element 35 is disposed



plate 15 so as to be coaxially confronted to (the base portion of) the
helical antenna 31 in the state where the m crophone arm21H is retracted
as shown in Fig. 12, and the connection pin 35c of the el ectromagnetic
coupling elenent 35 is disposed so as to penetrate through the side wall of
the housing 11. The voice signal line 24 connected to the mcrophone 23 is
passed through the inside of the rotati naI shaft 22a of the m crophone arm

21H, gui ded |nto t he usi, 11 an cted to rocessjn
i G e e i, 15 O éﬁhﬁoam%. 1 iend S SFECSREATd the
RF t ' t 4 f hi
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transn ssi on/dsa8Rid %Zc'ﬂtfé”ﬁeﬂ%alt he 1 aih@hRa TR AN GtEtL WHerfHXnet4 and
t he changeover switch 47 are disposed in the shield case 17. The first

ant enna mat chiikgrophogdi ardt 32116 ipReshotdedeiyashibunndnarignt 82; fed ntheof the
two-circuits change-over switch 47 and the connection pin 35c of the

el ect r oragnetdansmigiompisl 8Fenpf38hearliechromignetdits teplbnly egleptemn
circuit 42 is connected to the b contact point of the switch 47. In

addi tion, the%deortismosesngoraschPngenpkrate Yaroush diectide paleaf the ¢
cont act p0|nt of .the,swifch 47 and 47 the feeding spring 26. The d
contact poi ntthst beHELRg 1th 47

The voice signal line 24 connected to the microphone 23
is passed through the inside of the rotational shaft 22a of
the microphone arm 21H, guided into the housing 11, and
connected to the voice processing circuit 41 on the circuit
board 16.

On the circuit board 16 are mounted the RF
transmission/reception circuit 42, the first and second
antenna matching circuits 43, 44 and the two-circuit
changeover switch 47. The RF transmission/reception circuit
42, the antenna matching circuits 43, 44 and the changeover
switch 47 are disposed in the shield case 17.

Thé first antenna matching circuit 43 is connected
between the a contact point of the two-circuits change-over
switch 47 and the connection pin 35¢ of the electromagnetic
coupling element 35, and the RF transmission/reception
circuit 42 is connected to the b contact point of the switch
47. 1In addition, the second antenna maﬁching circuit 44 is

connected between the ¢ contact point of the switch 47 and



I's grounded. The magnetic sensor 46 is disposed in the housing 11 to
control the connection of the two-circuits change-over switch 47, and the
per manent magnet 28 is contained in the m crophone arm21H so as to
confront the magnetic sensor 46. The flange portion 22b is formed
integrally with the rotational shaft 22a of the m crophone arm 21H at the
outside thereof in a predeterm ned anglg range, and the rotational angle is

tricted i Li ith a h mb itted f t he .
TTustrat i on) i BREARILEPHL £ o AinEncoRATH GRIANORE PR STHFR 4h aun

out as shown 4 | . The m crophone arm 21H is fixed at the positions
as indicated %%;4ﬁ$%ngéﬁfd tine and the chain line of Fig. 2 respectively by

a suitable cam ”E@ﬂi@hﬁ?héeﬂté%éf QB theaidshisdd atd @Rk hbERerGtivneHf

Sevent h Enbodi nent] Nex t he operation of the seventh enbodi nent according

to the presendontvENt the Mdrdndit iasCoEbethe AbwdEifdiiYs Okhindfes-olhar € a
portabl e tel ephone 10G is on standby, as shown in Fig. 12, the m crophone
arm 21H i s aldwjirteth Wi7,h anide theu pergahént ansignet r28t s dmiteeored hi;m the
right-side wall and the protection plate 15. In this state, the helical
antenna 31 cdHCHoRRENEnarM21E sgganm b operfrendr khe 1pagnrlichsensor 46.

el ectromagneti ¢ couypli el ement
9 fﬂ% g%%nge portion 22b is formed integrally with the

rotational shaft 22a of the microphone arm 21H at the
outside théreof in a predetermined angle range, and the
rotational angle is restricted in cooperation with a hook
member (omitted from the illustration) of the housing 11
side when the microphone arm 21H is drawn out as shown in
Fig. 13.

The microphone arm 21H is fixed at the positions as
indicated by the solid line and the chain line of Fig. 2
respectively by a suitable cam mechanism (omitted from the
illustration).

[Operation of Seventh Embodiment]

Next, the operation of the seventh embodiment according
to the present invention will be described.

At the carry-on state where a portable telephone 10G is
on standby, as shown in Fig. 12, the microphone arm 21H is
aligned with the housing 11, and retracted between the
right-side wall and the protection plate 15. .

In this state, the helical antenna 31 contained in the



35 of the housing 11 side are confronted to each other, and per manent
magnet 28 in the m crophone arm 21H and the magnetic sensor 46 in the
housing 11 are confronted to each other, whereby the a, b contact points
and the ¢, d contact points of the two-circuits change-over switch 47 are
connected to each other on the basis of the output of the nagnetic sensor
46. Accordingly, the RF transm ssion/reggeption circuit 42 and the

el ect ronmagnety fé?ﬂyﬁ n I n 1GRILIR eggﬁ# r h the
ant enna mat ctﬁl}i(r;fg | rc&i tqrﬁbggﬁdé?ﬁgugé,%b cont g“%gg%%?ﬁt S O P%‘E% %%%éé{e{?over
switch 47, argh td¥e thas Bolghhbon 2ofadfard@dnFiroht dar 86 eadlendEhetdQ drid
grounded t hrough the feeding spring 26, the antenna matching circuit 44 and
the c, d contrsxmgpoent smagnehe 28M inhthé micoophony yarmnh@ el andl t enna
31 interlinks the magnetic flux corresponding.to the high-frequency current
fl owi ng i nt o Rasmediisc seosaynebi in chp hawsisge ddnargscantxonted tta eagippl i ed
with high-frequency current. On the other hand, the inpedance_of the

[err]/4 rod 2 YSSEeRK ERei*/ B SRFacto RPERESsERPoFRE 154 1 IRPERS de of

t he helical ant.enna 3# I S increased, and the high frequenc ur rent__which

s suppl i od B GU e FRBaID prio G ABBESRGEVEEouPYRESE: Hb! [ &7 / 4

rod antenna %%ijge%%?@% .te*é%ﬂz[ Sehler? o‘ho%h%mb%%&@ 2FLRRCSuRBLt! WrCln as

an ant enna. e helical antenna 31 1s not approximate to the ground
nmagnetic sensor 46.

Accordingly, the RF transmission/reception circuit 42
and the electromagnetic coupling element 35 are connected to
each other through the antenna matching circuit 43 and the
a, b contact points of the change-over switch 47, and the
base portion 25b of the A/4 rod antenna 25Q is grounded
through the feeding spring 26, the antenna matching circuit
44 and the ¢, d contact points of the switch 47.
Accordingly, the helical antenna 31 interlinks the magnetic
flux corresponding to the high-frequency current flowing

into the electromagnetic coupling element 35 so that it is

supplied with high-frequency current.
On the other hand, the impedance of the A/4 rod antenna

25Q which is viewed from the support fitting 32 side of the
helical antenna 31 is increased, and the high frequency
current which is supplied through the feeding spring 34 does

not flow into the A/4 rod antenna 25Q, so that the .A/4 rod

antenna 25Q does not function as an antenna.



conductor (omtted fromthe illustration) and the shield case 17 of the
circuit board 16 over the entire length thereof, and thus the input

i npedance is not increased, so that it normally operates in a nore stable
mat ched state as a nonopole antenna with the ground conductor and the
shield case 17 of the circuit board 16 acting as the ground. Under the

t el ephone call of the portable telephage 10E, as indicated by the chain

line of Fig. 2, th 1 cLophone arm 2 s rotated in the countercl ockw se
direction fromthd& glflﬁitg?%r?‘gt% ¢ dBSRe% t?é?P’%B‘d‘W@tﬁn?d&éW’b‘?}ln‘imo

that the m oronbang 23 ik dier AR N d Ly 84 6L PLETSEE o' Brsadth e

a suitabl e oftuse angl ere ni cr Ophone and € speaker are kept

from each othefsatip BECqeleLTdd NG i BL2PR§C16 idY Stisd akReide q%gtiﬂsn

Fig. 13, the helical antenna 31 contained in the m crophone arm 21
separated fraRdrdiR 5! el enagnehCispup! infed@imdrents Ipwiiddiediusi e 11
side, and the permanent magnet 28 in the m crophone arm 21H and t he

magneti c sendatdGti norhalbpusparatids dre asepaeasedble amatedodd aittette ax0 t hat
the a, d contact points and the b, ¢ contact points of the two-circuits
change- over fwmoriepoleapntenpmeatitdy the gxohndt fendeatonandtihe @higdd

out put of the magnetic¢c sensqr 45. ccordhgg%&h the helical antenna 31 and
the RF transKPS& oA/ PECEM iTFHFchParat ¢BHNRE t BRF (O30 each ot her

through the SUppobhdggtéﬂggEégéphkg% Lgii]éé'éﬁéjportable telephone 10E,

as indicated by the cﬁain line of Fig. 2, the microphone arm
21H is rotated in the counterclockwise direction from the
retraction state as described above and drawn out so that
the microphone 23 and the housing 11 are intersected to each
other at a suitable obtuse angle, whereby the microphone 23
and the speaker are kept from each other at a predetermined
distance.

In this state, as shown in Fig. 13, the helical antenna
31 contained in the microphone arm 21H is separated from the
electromagnetic coupling element 35 of the housing 11 side,
and the permanent magnet 28 in the microphone arm 21H and
the magnetic sensor 46 in the housing 11 are separated from
each other, so that the a, d contact points and the b, c
contact points of the two-circuits change-over switch 47 are
connected to each ﬁther on the basis of the output of the
magnetic sensor 45. Accordingly, the helical antenna 31 and

the RF transmission/reception circuit 42 are connected to



antenna 25Q the feeding spring 26, the antenna matching circuit 44 and the
b, ¢ contact points of the change-over switch 47, and the feeding spring 34
i s grounded through the antenna matching circuit 43 and the a, d contact

poi nts of the change-over switch 47. The helical antenna 31 and the [err]/4
rod antenna 25Q form one antenna system and it is not approxinmate to the
ground conductor (omtted fromthe illustration) and the shield case 17 of
the circuit board 16 over the entire | 84gth thereof, so that the input

i npedance i s eash i atheusédrongh tthe supportmfigtiper #2s the aldr ecad abl e
mat ched state as a so-called top | oading type conposite antenna with the
ground conducinirenad 25@, stive| feeding 18puinghd6ci thei Enteand M tding as
the ground. In the above-descri bed enbodi nent, when the m crophone arm 21H

i s retract ed, Cigtitel 4 Anditha iy 1 sontact PRSI dhe shangeend

ti t, | i ted f t . d t he .h i 11
P2 e vo el 1B RS b F 44 B Sk e
switch 47 is swdiRed-3enihat 1heube! ksakndniring 33 anttddie ;lo‘i&fdé 4 ¢ od
antenna 25Q function as one antenna system erefore, In any cases ere

the m cr ophongyAlchardblbder &fiteched7and where it is drawn out, the effect
on the input inpedance by the ground conductor and the shield case 17 of

51 the circuit bodhe helical aanteshrian 3henfotlse g4l Yodsantenna 25Q form

Mm

one antenna system, and it is not approximate to the ground
conductor ({omitted from the illustration) and the shield
case 17 of the circuit board 16 over the entire length
thereof, so that the input impedance is not increased, and
thus it normally operates in a more stable matched state as
a so-called top loading type composite antenna with the
ground conductor and the shield case 17 of the circuit board
16 acting as the ground. |

In the above-described embodiment, when the microphone
arm 21H is retracted, the helical antenna 31 which is
contained in the free end portion so as to be upwardly
projected from the upper end of the housing 11 is made to
function, and when the microphone arm 21H is drawn out, the
switch 47 is switched so that the helical antenna 31 and the
A/4 rod antenna 250 function as one antenna system,
Therefore, in any cases where the microphone arm 21H is
retracted and where it is drawn out, the effect on the input

impedance by the ground conductor and the shield case 17 of



suppressed, and the excellent antenna characteristics can be obtained.

[ O her Enbodi nents] In both enbodi nents as shown in Figs. 10 and 11, and
Figs. 12 and 13, the length of the rod antenna is set to [err]/4. However,
when the mcrophone armis retracted, the length of the rod antenna can be
set to [err]/2 by opening the d contact point of the two-circuits
change-over swtch 47. In each of the sgnbodi nrents shown in Figs. 6 to 13,

hange n 4l f the s ! i .
the basis of TR SHESHR Cor DERETheFPREREASE: Hoder 2olgiRolutt ch¥imy be
set so as tos%p%geaa', pﬁ‘é‘gy‘éﬂ%o IJ&&E&E.M&M% LeRPOBE; & NRad Wd her,

each of the ablOve-descri nents is directed to the case where the
support fittiortad@helihe helical antenna, the outer sheath conductor for
Sperreé top and the el ectromagnetic coupling el enent are formed of netal
materials. HowevdochekheRmivedinemtisdr red of predeterm ned conductive
mat eri als. Each of the above-descri bed enbodinents is directed to the case
where the transm J&i dothecmpodimentecast shownsén. FliggevdP, apded It-h@nsht enna
is used for gQnly transm ssion or only reception, only a transm ssion

circuit or &idF-a Yo bty cHheulengh cFhnkRe B0 RENBAL éAngSt t%52
Further, each Af the,ARene daSet | ORE RIDPGLEGAL Saks is retracted, the

length of the rod antenna can be set to A/2 by opening the 4
contact point of the two-circuits change-over switch 47:

In each of the embodiments shown in Figs. 6 to 13, the
changeover switch or the two-circuit changeover switch is
switched on the basis of the output of the magnetic sensor.
However, each switch may be set so as to be mechanically
interlocked with the microphone arm.

Further, each of the above-described embodiments is
directed to the case where the support fitting of the
helical antenna, the outer sheath conductor for Sperre top
and the electromagnetic coupling element are formed of metal
materials. However, they may be formed of predetermined
conductive materials.

Each of the above-described embodiments is directed to
the case where the transmission/reception circuit is used.
However, when the antenna is used for only transmission or
only reception, only a transmission circuit or -only a

reception circuit is connected to the antenna.



directed to the case where the housing and the m crophone armare forned of
synthetic resin materials. However, by using a suitable spacer, the housing
and the m crophone armnmay be formed of netal materials. Still further,
each of the above-described enbodinents is directed to the case where the
rod antenna is nerely forned of a linear conductor. However, the rod
antenna may be formed of an elastic cogguctor, a conductor around which a

spring materi al I?"iﬁl htly wo nd,f.o F%H%geﬁgei%g&egoﬁ%@or v&w}i glg%li.s

formed spirally t A e%ﬁg_ _ .
above, aceor dhfiied e N, PESBled WEILL Uho o Bl fadd K 4 AELL00 2L 20°

and t he drawn- € m crophone arm I's freely ro

coupl ed t0 ONgrENEh-HOFSEREY Obf t SPntIMISI ) Gr&d it Ha B 1100y Hdwdher | sl O

apparatus and in which the mcrophone and the antenna conductor are

contai ned, thésixfel liitadleeBpacehpraid eiduiimes agdnthe mbtfopleshe arm3
WHAT IS CLAIMED IS 1. A portable radio apparatus in which a cylindrical
body cont ai nimay de Lermedacfimietrlnmetophale. therein is freely rotatably
coupled to the side portion of the housing of a radio aggaratus body at one

end portion in thStddd: farthers erelcef dhe pboverdegryibpd cambedipentot h

inafirst state ere said housing and said cylindgrical body are
fg d!@ecteg to the case where thg rod antenna %s merely

formed of a linear conductor. However, the rod antenna may
be formed of an elastic conductor, a conductor around which
a spring material is tightly wound, or a small-diameter
conductor which is formed spirally to prevent the antenna
from being broken.

As described above, according to the preseht invention,
in any of the retraction stage and the drawn-out state of
the microphone arm which is freely rotatably coupled to one
end portion of the housing of the main body of the radio
apparatus and in which the microphone and the antenna
conductor are contained, the excellent antenna

characteristics can be obtained.



allgned and in a second state mhere sai d housi ng and sa T 4y
are intersected to e@lghShost ¥edet er ni ned angl e, ciib ' F
that the other end por EE“ ylindrical body in tihe ceﬁf h& S |
direction is prOJecte m the end edge of sald housing in the

first state, and said antenna I s enbedded into the other portion of said
cylindrical body in the center axis direction; and wherein said antenna is

defined in a gﬁi[gt ;gEE% g. The port3ble radi 0 apparatus as clainmed in
claiml1, whe der is connected to said antenna ~and an

out er sheath condyct or .i t 1o an r n r I a
feeder. 3. The lt‘itorta éoggg‘{lggga% %r%talﬁpa%;éttgl &% %H?‘Eﬁ vﬁtegtiel n a

ground pl ateB&d;F”@SHé&@niﬂgs%d &bl | 64 eo%cméx% dtﬂ(e?’é@ﬂ Hate is

provi ded with matching neanS for said antenna and said feeder. 54 4. A
portabl e radifreuigardtatably\Bbehléd Cod itHY isidle POLYi6RNSAI thé thauk By enna

and a m crophone therein is freely rotatably coupled to the side portion of
t he housi ng off & radiio apparatus baodly st omee enddppetionnin nthdeceasntalal

axi s direction thereof, and which is used both in a first state where said

housi ng and $&i¢ dineatdionalthesepfar andl wWhieh, ignasied Posbcdmd astfiinstaher e

said housing and said cylingrical body are intersected to each Qther at a
gs tate wherg sagd housmng'ang said cylindrical bogy are

aligned, and in a second state where said housing and said
cylindrical body are intersected to each other at a
predetermined angle, characterized in that the other end
portion of said cylindrical body in the center axis
direction is projected outwardly from the end edge of said
housing in the first state, and said antenna is embedded
into the other portion of said c¢ylindrical body in the
center axis direction.

2. The portable radio apparatus as claimed in claim
1, wherein said antenna is defined in a spiral form.

3. The portable radio apparatus as claimed in claim
1, wherein a coaxial feeder is connected to said@ antenna,
and an outer sheath conductor is connected to an outer
conductor of said coaxial feeder.

4, The portable radio apparatus as claimed in claim
1, wherein a ground plate is embedded in said cylindrical
body, and said ground plate is provided with matchirg means

for said antenna and said feeder.
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pr edet er m ned ang'l e, characterized in that the other en ' '
| i ndri cal boﬂl}issmet&heBm&jﬁ:edaxis direction is | ocat ed St SihEd| YAS BEENtihe

Ccy
end edge of sai e first state, a first antennaREBLAGEDRdded |in
t he ot her porti i

S enpedded i

ndrical body in the cente T a
second antenna i in the one end side of said cylindrical body in
the center axis direction,.and selective feeding neans for selectively
feeding to said first and secogd an gnﬁ%s IS rovideg 5. The portaple
radi 0 apparat us a®-cl aPnPArEAPLEFRAMOC FMRATALSs AngWhirR a4y i@
designed in spiral _fo and _sai d second_gntenna is .desigped_in_a Jlinear
form 6. TR Bhr CRRFRLPERTo S STHES a80d! @ AFTIPRTE HERCTRAR, A s d
first antennglssi19esd hy 8oapiéal el o898 SR EE A dSs i gned
in a linear forn1§g%§Q§§gbggd 8 ﬁ%%?d“%&%%%éagﬁtgnna ?s ggnnecté% to the

base portion g = @adibl h\%ﬁaﬁ&tﬂ@rﬁq%y atbone endlBBrpo6habh erhia bentylar at us
as clainmed in claim4 |, erein said selective feedi ng neans contai ns an

el ect r omagnetaxdsc dlidaation athexieofhi andc afichntis s@ied botdt ianteenfixrst8. An
ant enna apparat us whi ch i ncludes an antenna conductor which is contained in
a cylindricalstsdey vegteheaifi thousingrapfioseids axllindrinal chPd¥odreei ng
freely rotatally SaiPLad 12 L'Sedond BOLte Wndre %afd Kol Y Bnd saia

cylindrical body are intersected to each other at a

predetermined angle, characterized in that the otheg end

portion of said cylindrical body in the center axis

direction is located outwardly from the end edge of said

housing in the first state, a first antenna is embedded in

the other portion of said cylindrical body in the center

axis direction, a second antenna is embedded in the one end

side of said cylindrical body in the center axis direction,

and selective feeding means for selectively feeding to said

first and second antennas is provided.

6. The portable radioc apparatus as claimed in claim
5, wherein said first antenna is designed in a spiral form,
and said second antenna is designed in a linear form.
7. The portable radio apparatus as claimed in claim
5, wherein said first antenna is designed in a spiral form,
said second antenna is designed in a linear form, and one

end of said second antenna is connected to the base -portion

of said first antenna.

A AP



body; and is used both in a first state where said housing_and said

cylindrical body ar nd in a second state wherejyg)
sai d cylindri caI ﬁ ﬁ cted to each other at a ret?ds,t’EFDYSH‘Q BEEN

angl e, character| other end portion of sai n"'lnd bod
at the opposite 5| i onal shaft side in the center axis
direction is prOJected outwardly from he end edge o f said housing in the
first state, and said antenna conducto?is enbedded in the other end
portion which is ptoj e®hed P@tabiﬁeraﬁﬁénﬁapéﬁaﬁﬁﬁt%% giaimed nd FRaERai m

8, wherein s enna condugt or es ed_..n a spiral form,10. The
ant enna :appara"Lét uswq’é%r%’r%l n (‘?Ilﬁcr’h |g EFglﬁ'ﬁ‘ga %glaQch?%‘éﬁéPs

connected to 0 n 0

connected to %ﬁé%% cona % @gﬁﬁ%ﬁﬁg c%%(%i%?‘e g EQTSI;Q E& E JLe%ha
apparatus as ghadgd in cl a| m 8, V\herel n a ground plate is enbedded in said
cylindrical body, 56 and said ground plate is provided with matching

neans for said ant@enna eonghedtia aasosrdtud eQHEER 1Ac10deaN 0 Nen6@med at us
whi ch i ncludes an antenna conductor which is contained in a cylindrical

body toget hercamdurtomiwhicphdsecontathey|imar ioydlinderdgabebodyf tegéyher
rotatably coupled to the side portion of a radio apparatus body, and is

used both inwithré miecrerhpree saild hevbirgriedlsdiafvybeiag ditesbdy are

al i gned, and |n a cond state
9 otata E:.ly coupled to the side portion of a radio apparatus

body, and is used both in a first state where said housing
and said cylindrical body are aligned, and in a second state
where said housing and said c¢ylindrical body are intersected
to each other at a predetermined angle, characterized in
that the other end portion of said cylindrical body at the
opposite side to the rotational shaft side in the center
axis direction is projected outwardly from the end edge o £
said housing in the first state, and said antenna conductor
is embedded in the other end portion which is projected.

10. The antenna apparatus as claimed in claim 9,
wherein said antenna conductor is designed in a spiral form.

11. The antenna apparatus as claimed in claim 9,
wherein a coaxial feeder is connected to said antenna
conductor, and an outer sheath conductor is connected to an
outer conductor of said coaxial feeder.

12, The antenna apparatus as claimed in claim 9,

wherein a ground plate is embedded in said cylindrical body,
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mhere sai d hou5|ng and sald cyllndrlcal body are intersected to each other
at a predetern eedct eri zed in that the other_epnd porti-on—ef
said cylindri ca pp05| te side to the rotatibngis SHEFT HAS BEENN
the center aX|sl “ rOJected outwardly fromthg end pgugaceDf saip
housing in the fh a first antenna conductor iskerpedded-TTHE
ot her end portion mhlch |s projected, afd a second antenna conductor is
enbedded at the_rotational shaft side of sajid_ cylindrical, body, wherein
power is sel ¢ @RI PRI PIaL} Al P??‘é’fd%d”%%d}%t%%ﬂhe%m ors.

13 . The antenn ai@aratus %uclalgsg I n, g € 12 wherein said first

ant enna condut® egBa; GRRIGLPT, a0g; patds ?éaerand sai d second antenna
conductor is desi d i Qgg[ ) a p

claimed in claim %%ev\hé&rrhelaanﬁsal Irgé%r} é‘t‘%nvrqiaﬁ]%%nghgfnlﬂae? %3{62%%?1% Tn a

spiral 57 Mt desoRd aBhesiRed O UL RN indirdeah 0888y | fogethdear
form and one end of said second antenna conductor is connected to the base

portion of sarikhi bstmbetephione pnadadidrcylindribal adodnabappgr altse by
claimed in claim12 wherein feeding to said first antenna conductor is
performed t hreekptablxlasmledadoetthe sddpl pagtiédrnefita radio apparatus

body, and is used both in a first state where said housing

m

and said cylindrical body are aligned, and in a second state
where said housing and said cylindrical body are intersacted
to each other at a predetermined angle, characterized in
that the other end portion of said cylindrical body at the
opposite side to the rotational shaft side in the center
axis direction is projected outwardly from the end edge o £
said housing in the first state, a first antenna conductor
is embedded in the other end portion which is projected, and
a second antenna conductor is embedded at the rotational
shaft side of said cylindrical body, wherein power is
selectively supplied to said first and second antenna
conductors.

14. The antenna apparatus as claimed in claim 13,
wherein said first antenna conductor is designed in a spiral
form, and said second antenna conductor is designed in a
linear form.

15. The antenna apparatus as claimed in claim 13,

wherein said first antenna conductor is designed in a spiral
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57
form, said second antenna conductor is designed in a linear

form, and one end of said second antenna conductor is

connected to the base portion of said first antenna

conductor.
16. The antenna apparatus as claimed in claim 13,

wherein feeding to said first antenna conductor is performed

through an electromagnetic coupling element.
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