TITLE'OF THE | NVENTI ON. Antenna Apparatus  BACKGROUND OFfffeéz.3—O
| NVENTI ON  Field of ‘the Invention The present |nvent|on_§g*%i§s

ant enna apparatus used for receiving an electric wave and nor

particularly, to a portable antenna apparatus having a coll apsible

| oop-shaped antenna el enent. Description of the Prior Art. A

si gnal receiving apparatus such as a rad+b-receiver for receiving a radio
br oadcast has.s s for- receiving a broadcast electric :
wave. As an anter this type, there can be exedpllfled a rod
ant enna apparaILEAnﬁgﬁﬁa|Apﬁgxh¢nsaa plurality of rod-shaped antenna nenbers
connected to one another so as to be extended and contracted as a whole,

and a | oop antenna apparatus having a reception surface defined by a

| i near ante ~f.or |l e | oop shape. A portable
radi o recei {E@Cﬁé}?&m f yéﬁgra@-imnna apparatus whi ch can be

cont ai ned uqﬁéﬁéégiliééLiﬂﬁéﬂﬁiﬁﬁVer- mai n body, considering the easiness
for carrying. ero antenna apparatus has a plurality of rod-shaped
antenna el enent Thehipresant inveetiad relazeshta amnaeterinwatappheytaanudsd

extended. and contracted as a whole., Wen not in use, they are _contracted
so as to be7%%ht5?ﬁéﬁv}ﬂgtﬁ9aﬁﬁﬁﬁ?ﬁ%ﬁ;?ﬁﬁ% b%@ymPSP particularly, to a

portable antenna apparatus having a collapsible loop—shaped

antenna element.

Dgggtiptign of the Prior Art

A signal receiving apparatus such as a radio receiver for
receiving a radio broadcast has an antenna apparatus for
receiving a broadcast electric wave. As an antenna apparatus
of this type, there can be exemplified a rod antenna apparatus
.constituted by a plurality of rod-shaped antenna members
cannected to one another so as to be extended and contracted
as a whole, and a loop antenna apparatus having a reception
surface.defined by a linear antenna element formed in a single
loop shape. _

A portable radio receiver normally has a rod antenna
apparatus which can be contained unitarily with the receiver
main body, considering'fhe easiness for carrying. Tha rod
antenna apparatus has a plurality of rod-shaped antenna
elements which are connected in such a manner that they can be
extended. and contracted as a whole. When not in use, they are

contracted so as to be contained in the apparatus main body for



-2- easiness of carrying the radio receiver. The rod type antenna .
apparatus provided in a radio receiver is extended when receiving a radio
broadcast so that a broadcast electric wave can be preferably received.
As in the rod antenna apparatus, a plurality of antenna elenehts are
extended in a straight line, the antenna may readily collided with
sonething while carrying the radio ree2+rver. Wen subjected to a shock

by col lision, 1*1{%sr.e,0§f 20L-2P IR PR A4S f&.ee@de%ranpé W | {ppfa a

i
el ements of thin rod shape connected to each ot I's easi |y bent an
further nmay dypdroted iprovided didlhe.a radioOnrédeiwdbernshaegtendied| odien

antenna can inprove the reception sensitivitﬁe%n proportion to the
reception arkefeigiingoangadipybraadsasinpa thahehibPres b RipchTig ese

| oop shape.cﬂpvifev%rreijé‘ratbq? Ir%%%iqje meter of the antenna elenent is
i ncreased so as to ‘'l ncrease’the reception sensitivity, the antenna cannot

be used for a reqqi Vel thehréd @npaiiadwpdddus f adipiueaaitielof anBdiidRY
OF THE | NVENTI ON It is therefore an object of the present invention
to provi de ekergntennarepgxtendednhinhai gireiehtt Hoinsg .ccth¢ c apgepna may
reception sensitjvit d .hgs an _excel l ent. portapjlity. . The object of
the present § I o%ﬁg"%apr"&/ﬂde sa?r‘Fe%g‘dPgnn‘glh ?)aFyz?FJgWi ch®afasde
col | apsed i Nter iRl | enehZz8ubbiceBacad he shE&L YofBLbl12i9¢6n,t RUS rod
i mproving the portability.
‘antenna apparatus formed by a plurality of antenna elements of
thin rod shape connected to each other is easily bent and
further may be broken in the middle.

On the other hand, the loop antenna can improve the
reception sensitivity in proportion to the reception area
surrounded by the antenna element curved into an'almost loop
shape. However, if the loop diameter of the antenna element
is increased so as to increase the reception sensitivity, the
antenna cannot be used for a receiver such as a portable type

radio receiver.
SUMMARY OF THE INVENTION

It is therefore an object of the present -invention to
provide én antehna apparatus which improves the electric wave
reception sensitivity and has an excellent portability.
The object of the present invention is to provide an
antenna apparatus which can be collapsed into a smaller size

which can be surely maintained, thus improving the portgbility.

Another object of the present invention is to provide an



Anot her object of the present invention is to provide an
-3- antenna apparatus which cannot be easily damaged when subjected to a

shock. Yet anot her object of. the present invention is to provide an
ant enna apparatus which can maintain a single | oop shape and a preferable
reception state. . Still yet another object of the present invention is

to provide an antenna apparatus whi ch ce&3- be installed at a desired

position and an_receive il d r Vs .
In order to? gﬁf‘@@ea?ﬁ%r%ﬁ (t?l onegSE ij’%c%/&as el[yhﬁa%aﬁ%ﬁvr’ltg&g?pa Ei-fe‘a
accordi ng t @ot Bespoexent |nvent|on i ncl udes: an antenna el enent for
receiving an electric wave nade froman elastic |inear body of a |oop

shape which can ¥etcshotiperedobiaat @ifpitheabregent inxﬁnikﬂh-assﬁQIPGPV1de

di anmeter; a shape retainin nme read jnside the antenna el.ement so as
o i nt ai N8 S6bPRSE SRR MIdchnPBRBE LIGAHIE SIPELE 190D ShAlsognd
shape; and C§QQ?8¥%QQ MeaRepkbnCeRaeel i Ng the antenna el ement to an
external devi % e shape retal ning nenber is made froma

sheet - shaped negbetlsyeit amo&h@hothemuemdedhaopassbntcdmsentﬁeneﬁslme

surface defined by the | oop of the antenna el enent. he ant enna
el ement hasPBOVAdEndN c 8AFERRAd RPE Ut Whichi r<an tbﬁoa}PcTtﬁa\}Pﬂg a3t PReast

a tuning ¢l heliboq. posi (1160 AAENNRY DAL QIS (ARl 1T Qi) dind
mechani sm f or h F% ﬂ % antenna el'enen apsed state of th
plurality Oi)er@ES.bea shatenal | er dianeter.

In order to achieve the aforementioned objects, the
antenna apparatus according to the present invention includes:
an antenna element for receiving an electric wave made from an
elastic linear body of a loop shape which can be collapsed into
a plurality of loops of a smaller diameter; a shape retaining
member spread inside the antenna element so as to maintain a
spread state of the antenna element spread into a loop shape;
and connection means for connecting the antenna element to an
external device.

The shape retaining member is made from a sheet-shaped
member such as a cloth extended so as to cover the entire
surface defined by the loop of the antenna elemeh@t

The antenaa element has both ends connected to a printed
circuit board having at least a tuning circuit.

The antenna apparatus further includes a holding mechanism
for holding the antenna element in a collapsed state of the
plurality of loops of the smaller diameter.

The holding mechanism is provided so as to connect both

1



The Kol di ng nmechanismis provided so as to connect both

-4- ends of .the antenna el ement spread into a single loop. The holding
mechani sm has connecti on nmeans such as a connection termnal for '
connection to an external device. ~ The antenna apparatus further

I ncludes a nounting nenber for nmounting on a nounting bl ock.

Accordi ng to anot her aspect of the presentgd nvention;, there is provided an

ant enna appar atus i.ncludi ng: _an antenn el e t. for receiving, an elegtric
wave made fr%ﬁaﬁ_ Plfe%hrﬁ eargielnff‘_eaare b atofs_pamr%gpmstt?apae;sh“?’a%el%?%pegfhe-
elastic rei nh1giAg mERHRAH sWhinaR iconeR¥iidad nladRd ddth a4 eANdoRhESENén aNd
can be collapsed together with the antenna elenent into a plurality of

conti nuous | bepsinél afematbomnect bomwt o .am ettxpmaletdaviicey nenber spread
i nside the reinﬁQ%%Vn menber so as to _maintain a spread state of the

rei nforcing nenb RPN BPPLTASYS fURiper éﬁ&legﬁﬁeﬁtWBHnﬁé%ﬁsm?QPer
connecti ng tpgﬂggggagfﬁgggﬂggh%?%ﬁkfﬂkeg%#%unal devi ce. The ant enna

apparatus furt I'nc ng nmechanism for holding the antenna

el enent and the radddpdinggtoerdprther @sspadd apsedhst aprednt henpént bonl y
of loops of the snaller dianeter. This holding nechanismis provided so as
to connect ¥RRYE hIPRAVIdRS B& ﬁﬁ&PéPﬁgaﬁﬁﬁﬁégu§pﬂéaéuﬂhpsﬁa-%PnﬁmEem%ép.

The ame”“@le&?ﬂ%‘r ghys ec%%iig% an! %‘ieg%fr‘i %Q}i‘?%eéje gffcﬂlia?”{f%{?@lecan

re
reduce its reéception surface wh carried,” 5& coll apsing e antenna
el enment and/ pinddye BRIy foFr @ NGoPEsShehe ; AP apet-shapedl ashk€iEOF6EnHéré e

antenna el enent and/or the reinforcing nenber. When using this antenna
appar at us fgrember which is provided along the antenna element and can be
collapsed together with the antenna element into a plurality
of continuous loops of a smaller diameter. a shape retaining
member spread inside the reinforcing member so as to maintain
a spread state of the reinforcing member spread into a loop
shape; and connection means for connecting the antenna element
to an external device.
The antenna apparatus further jncludes a holding mechanism
for holding the antenna element and the reinforcing member in
a collapsed state of the pluralityﬂof loops of fhe smaller
diameter. This holding mechanism is provided so as to connect
both ends of the reinforcing member spread into a-single loop.
The anténna ' apparatus having the aforementiéned
configuration can reduce its reception surface when carried,
by collapsing the antenna element and/or the reinforcing member
against the elastic force of the antenna element and/or the
reinforcing member. When using this  antenna apparatus for

receiving an electric wave, the antenna element and/or the

[



receirving an electric wave, the antenna el enent and/or the
-5- reinforcing nmenber can easily be spread into a single |oop shape by
the elastic force of the antenna el enent and/or the rei nforcing el enent

and the tension of the shape retaining nenber. QO her nerits and
advant ages obtained fromthe present invention will be nmade clear in the
expl anati on glven below with reference {¢ the attached dramﬁngs BRI EF

DESCRI PTI O\lacecldlr DI';’@W Cﬁ)er caﬁI gaShkt 3 psleﬂxseoaetf:tix\./@o Vhe\gﬂx 1@” I egna

appar at us € present 1nvée spread Starec

2 shows the @f&ﬂﬂw W S Akt AL FB i D %H&&nﬁrﬁf@rﬁldn@tﬁﬂtdmdwl tthean
expl oded hol di ng nechani sm porti on. Fig. 3 1s a cross sectional view
showi ng an areigriercigienelement andeitheorteingf arenter thenshiapet inaf aining
antenna appargtus according to the present invention. Fig. 4 IS an
expl oded pe &%i-ve vi ew showi ng the hol di ng . mechani sm portion. Fi g.
S is a side vi ewoiRQW Nee £1Es aaﬁ&n&a@marg@%usob@ﬁ%@ﬁsorhothee L
invention in the spread state. - Fig. 6 is a side view show ng the
ant enna appamsterst i axc oot i nige t mad@ecpeesetdh |tmembapdramtt1bhe gitvent beflow
folding (coll| ap5| fg) process 7 is_ a side view show ng the
ant enna appdfidtuFeterescs t§ FBetﬁétﬁﬁg§§n§rﬁﬁvéﬁ§ron in the state of

hal f-fol ded, i.e., half-collapsed.

w ?

Fig. 1 is a perspective view of an ahtenna-apparatué
according to the present invention in a spread state.

Fig. 2 shows the antenna apparatus according to the
present invention with an exploded holding mechanism portion.

Fig. 3 is a cross sectional view showing an antenna
element and a reinforcing member constituting the antenna
apparatus according to the present invention.

Fig. 4 is an exploded perspective view showing the holding
mechanism portion.

Fig. 5 1is a side view showing the antenna apparatus
according to thg present invention in the spread state.

Fig. 6 is a side view showing - the antenna apparatus
according to the present 1nvent10n at the start of foldlng
'(collap51ng) process.

Fig. 7 is a side view showing the antenna apparatus
according to the present invention in the state of half-folded,
i.e., half-collapsed. |

Fig. 8 is a perspective view showing the antenna element



Fig. '8 is a perspective view show ng the antenna el enent

-6- folded and held by the hol di ng mechani sm portion of the antenna
apparatus according to the present-invention. Fig. 9 is a side view
showi ng the antenna el enent folded and held in the holding nmechani sm
portion of the antenna apparatus according to the present invention.

Fig. 10 is a block diagram show ng the agtenna apparatus according to the

present inveat trad.th . r t IO rece
PETATL ED DEci B ARESHA n A W By Ebn' Sofe L\ F Wb Bbnna
descri ption appardeusli decéeding 6 €Hé greserap@anaintioaccording to the

present invention with reference to the attached draw.ngs. As shown
in Fig. 1 and Fi §i®, & Hé antsdeiea vdgWaskowing thecaptipngat elemenpréakird

i nvention has_an,anpt.enna elenment. 2. spre into a si,ngle loop,shape, and. a
el nfor of ng SEHBP 1S 1 o Frechar Sing | RERhapLhfa bl of "R Rge Eia
in Fig 3, tﬂﬁba@z‘ﬁﬁi‘é‘%&i&f@fﬁg 24 StHO PR drit0InvRnitli®d bl e bar - shaped body
having a conductive |line material 2a such as a copper Iline covered
with an electrifdst. o iissal diliock diaddrngshawéngathebantehnasappayatietic
resin and cloth. The reinfqrcing nenber .3 i s nade from an glastic thin

t ape- shaped HEEWFIPr&t FQuctSs BRERANnd nYeRtirs s copBgrtedThfarough a

reinforcing cJﬁ%ﬁEﬁ%efitoQ§ redfWVreddivdd - 3. has a rectangular cross
section having such an orientation that an -

Hereinafter, description will be directed to an antenna
apparatus according to the present invention with reference to
the attached drawings.

As shown in Fig. 1 and Fig. 2, the antenna apparatus 1
according to the present invention has an antenna element 2
spread into a single loop shape and a reinforcing member 3
provided along the antenna element 2.

As shown in Fig. 3, the antenna element 2 is formed from
a flexible bar—shaped body having a conductive line material .
2a such as a _COpper line covered with an electrically
insulating cladding material 2b such as a synthetic resin and
cloth. The reinforéing member 3 is made from an elastic thin
tape—-shaped metal plate such as steel and stainless steel.
This reinforcing member 3, as shown in Fig. 3, has a
rectangular cross section having such an orientatioh that an
elastic deformation is comparatively easily generateq in the

longitudinal direction.



el astic deformation is conparatively easily generated in the |ongitudinal
direction. -7- As shown in Fig.
2 'and Fig. 4, the tape-shaped reinforcing nenber 3 has both ends connected
to a connection nmenber 4 so as to be fornmed into a single | oop shape.

The connection nenber 4 is nmade by nolding a synthetic resin and, as shown
in Fig. 4, has reinforcing nenber supparj- blocks 6 and 7 of groove

shape Tnto whi oh Aberigle (O Fi° 5oLl 6 G TBID Lo ALE L0 EREORETLET,

At the bottom of ‘eac or ci ng ~ ‘mertber ~suppor ocks b~an

provi ded an megdeeMBNthalzolbe thS endsbeonhgaged vbt i aonregopENEéme £CE SA,
3b formed by the end of the reinforcing nenber 3 which has been bent.

The reinforébndneedefonmed ddtRed c¥ingle htoepnabePpon Mhthepodneqiionits
ends inserted into %he reiéf%ycing nenber_s I, ocks and. 7. and

t bl .
engaged wi t ""tHEEnate Teligddite 3 Y 1K TERLD ARRyefR RN ekl g,
forming a sipgke 100madapei @foré YN mbiivErIsupport  LIGHIROVET and@S BhOMN

in Fig. 2 and Fig. 4, the antenna elenment 2 is electrically and
mechani cal | yeroavnecskdpbyinto nghiehcthduends eocfdties i veisficic g admissr tH a

wiring pattern formed ,on a printed circuit board 9 nounted on a nain body
5 of the cofR®ct? o ndhisditesd- TR &%@e%ﬁétQPeﬁﬁn?a?hmﬁfht¢?sr?kﬁfP¥ﬁ&ES

connected t oméxhe%PrL_g{ogdﬁei b0k ks boasfa 97 f oL ﬁr&i&% dalsxga@t‘?gagement Here

printed circult boar as an antenna circui e g atuning circuit
and a hi gh, f 8 etetne yersggped mdrthaan enlghgbmedet pikted $at e3b fAdEmediEnnthe

element 2 is electrically | .
end of the reinforcing member 3 which has been bent. The

reinforcing member 3 is connected to the connection member 4
with its ends inserted into the reinforcing member support
blocks 6 and 7 and engaged with the engagement pieces 3a and
3b with the engagement holes 8, forming a single loop shape as
shown in Fig. 2.
Moreovef; as shown in Fig. 2 and Fig. 4, the antenna
" element 2 is electrically and mechanically connected by using
a conductive adhesive such as solder to a wiring pattern formed
.on a printed circuit board 9 mounted on a main body 5 of the
connection membe; 4. The antenna element 2 with its both ends
connected to the printed circuit board 9 forms a' loop shape.’
The printed circuit board 9 has an antenna circuit
including a tuning circuit and a high, frequency amplifier as
will be detailed later. The antenna element 2 is electrically
connected to the antenna circuit when connected to the wiring
pattern. As shown in Fig. 4, the printed circuit boa;d 9 has

a pair of jacks 10 which constitute connection means where a

s



connécted to the antenna circuit when connected to the wiring pattern. As
shown-in Fig. 4, the printed circuit board 9 has a pair of jacks 10 which

constitute connection nmeans where a . connection plug is connected
for connection to a controller wused for connecting the antenna apparatus
according to the present invention to a radi o receiver. As shown in

Fig. 1 and Fig. 2, the antenna apparatus-8according to the present

i nvention hagoan8ét gbAJpTaghari wonhkctlear 3! dditiddia odNttNA €beEEHL 1&r and
the reinforcing menber 3 folded into a plurality of |oop shapes of snmaller
di ameter, iwsedcliox ronneching the aAovtenny apphaatusm atcosddng ttiwe the
connection nenber 4 connecting the both ends .of the reinforcing nenber 3

and .t he bot PERERAL IRYEAF LR R F PN REC®d Vedonnect ed to the connection

menber 4. As sho | BhbWwd ih e . T10.amy #{E S EOlQ.diﬁ#gﬁ%?S 4 Q@@
hol der 14 formed by an upper ho%der Gde 12" and”a T ower ho erg%%d§ 1 3
provi ded so ascotdingppothe gacisentthdnventiba hppes holding bmeyhadPshabi a

circunferential wall 12a on its inner_surface and the |ower hol der body 13
has a circurf@Fcheldingathe 123ntennst elemenrt 2 semd gtee reipfercing member

circunt er ent:% ‘#?]\é@éd S o aa?:grtl&%ﬁéq ];irogelgf)gcgﬂggg%: gf'kgﬁé@lfésr C@P{rﬁ‘é@épg

bl ock 15. 'S connhect contai ni'n c cont ar ned' t he
connecti on newbelichd 4 ogghher vhill tthe Moéldatk Chéshdhidpand Lha4sothde
jacks = 10, 10. As shown in Fig. 4, the walls 12a and 13a have cut-off

portions 16acenneclaions gemberot deennre timgethenbptl arsls vf \enreinforcing

member 3 and the both ends of the reinforcing member 3
connected to the connection member 4. As shown in Fig. 4 and
fig. 5, this holding mechanism 11 has holder 14 formed by an
upper holder body 12 and a lower holder body 13 provided so as
to oppose each other. The upper holder body 12 has a
circumferential wall 12a on its inner surface and the lower
holder body 13 has a circumferential wall 13a on its inner
surface. These circumferential walls 12a and 13a define a
connection member containing block 15. In this cohnection
member containing block 15 is contained the connection member
4 together with.the printed circuit board 9 having the jacks
10, 10. _

As shown in Fig. 4, the walls 12a and 13a have cut—off
portions 16a and 16b so as to define insert holes 16, 16 when
the upper holder body 12 and the lower holder body 13 are
brought into abutment. These inéert holes 16, 16 are provided
so as to expose outwardly plug insert blocks 10a and 10b of the

jacks 10, 10 provided on the printed c¢ircuit board 9.



t he upper hol der body 12 and the | ower hol der body 13 are brought into
abutment. These insert holes 16, 16 are provided so as to expose outwardly
plug insert blocks 10a and 10b of t.he jacks 10, 10 provided on the printed
circuit board 9. -9- Moreover, as
shown in Fig. 4, the circunferential walls 12a and 13a have cut-off
portions 17a, 17b and 18a, 18b, so as tag-define a first insert hole 17 for

| neerting ¢ hEokebUber hOGndIEIR edet ODouROUISELAY L8 LR SANRE Y ang

menber 4 and ‘a  secohd 1nsert h 1§ for i nser e an enna “el ement 2

to be connegBad Hard heuprofif efoetionst 17@3r A% .and 1845 I8BBYN s &4 JtoS,
hol der pieces 22 and 23 protrude from the upper and the | ower hol der :
bodi es 12 ande£3n§oamﬁlkﬁtkﬂn$ﬁ?tah%b¢d1ﬁgférocnseltiba kbedirednfpscing

antenna el enent , 2 a reinfor g r 3 foId nt o pl u aI| y_of
loops of a SREPEE 'é pg, con %ﬁ%tﬁg’ngﬁ i 1§"B8A] égnlfegﬁﬁ &
brought i nt osgbghdCseRt dollde1CRSEorUiRsERE] |ﬁﬁﬂ'a%%enﬁ§ eiQB@ﬁt'@ £69-
5, the holding pieces 22 and 23 defines the holding block 21 serving as a

space for |nberbpngebhedah0enha peiehedt c kremiit tiweardihf or ci ng nenber 3
di aneter. shgwn in

folded into a pluralit |_go hapes of a_smaller

Fig. 4 and Fig. 4% ??é;quﬂQMFﬂépp%ecggiéﬁraP&F%E? @événgt33p@F°ﬁFBE§sfﬁﬁmand

S hover "o A Sape L PogeSOTATD GAA1ECEaa 055 Up P HER e

hol di ng bl ock Rdlding blbekpailr fofr tlbddiagdehebaditeand2ednnend baandgthée

Ao On R roThe member 3 Foldad into a pioralily of loops of a
smaller diameter. When the holding bodies 12 and 13 are
brought into abutment so as to constitute the holder 12, as
shown in Fig. 5, the holding pieces 22 and 23 defines the
holding block 21 serving as a space for inserting the antenna
element 2 and the reinforcing member 3 folded into a plurality
of loop shapes of a smaller diameter. As shown in Fig. 4 and
Fig. 5, the holding pieces 22 and 23 have stopper pieces 24 and
25, respectively, at their tips, opposing each other so as to
prevent removal of the antenna element 2 and the reinforcing
‘member 3 from the holding block 21.

The pair of the holder bodies 12 and 13 _having the
aforementioned configuration are brought into abutment with
each other from both sides of the connection member 4 so as to
define the connection member containing block 15 to contain the
connection member 4 having the printed circuit board 9

connected to the both ends of the antenna element 2,_and the

pair of the holder bodies 12 and 13 are connected to each other



each 'other from both sides of the connection nenber 4 so as to define the
connection nenber containing block 15 to contain the connection nenber 4
having the printed circuit- board 9 connected to the both ends of the
antenna elenent 2, and the pair of the hol der bodies 12 and 13 are
connected to each other -10- with a
fixi'ng screw 25 to constitutee the hol der-104 as shown-in Fig. 1 and Fig. 5.

This hol der L4 nCanEakiiet SEr&@ e cld QonsTRFNCE b ayd Ikt Net Y HHRAMC iHnC Ui t
board 9, and the ends o% the reinforcing nmenber 3 and the antenna el enent

2 are pullewlgnnloandhELBoI@er:Hhihrbqgaerhé4fnpsmaunsemmehmqaneﬁkumw

the second insert holes, 18 forned. in eEflhe hol der. 14. NMNbreover, the
i nsert bl ocPe™REE 401 HHng Heh RENYSE odrgh ’o'illtlﬂﬁfdor?'t fend d:rtﬁenteé‘d1 CUI t

board 9 are (xbQsg ﬁfBPEYﬂédméﬂﬁgygg b tﬂ@eéﬂ éégquﬂ der bgﬁﬁg Hn

Fig. 1. The T1x1ng Screw 25 to connect t e pai r
and .13 in i e bgdthat holder sb4 ethriaupdy ttheok €8s 261wk € ho fexr d and tthe
connection menber 4 and the printed circuit board 9 so as to connect the

hol der body Segopg méeﬁ*elwefbdcﬁ/ frrmed 1ﬁelthea§°¥4ﬁféolrﬁ1ect“qq%w@d‘nné@ﬁ on
memper 4 a”%ﬁlg éP&%o&: H%%r de tﬁé’n_{a& hqlg derobB%x‘?fde}f? g

The ant enna arat us accor |ng O t he. prese |nvent| es a S ape

retaining mpFiatedOcproyi tlobd i @ \ete eRpoded Ohtwdrd U UEh FrRMEMsetand
the reinforcing nmenber 3 of a single |oop shape, so as to retain the

singl e Ioothﬂaﬁeléﬁ tleasaghewnalsl Edgnt 12 and the reinforcing menber 3.

As shown in Figml and 110, 2. 158 85308 LE1E BOGIBIE B3 des Tadgelrom
12 and 13 in inserted into the screw insert holes 26 and 27
formed in the connection member 4 and the printed circuit board
9 so as to connect the holder body 12 to the holder body 13 as
well as to connect the connection member 4 and the printed
circuit board 9 to the holder bodies 12 and 13.

The antenna apparatus according to the present invention

includes a shape retaining member 30 provided to cover inside
of the antenna element 2 and the reinforcing member 3 of a
single loop shape, so as to retain the single loop state of the
.antenna element_z and the .reinforcing member 3. .As shown in
Fig. 1 and fig. 2, the shape retaining member 30-is'made from
a disc—shaped flexible expandable sheet material Sﬁch as cloth
or synthetic resin, covering the entire surface defined by the
single loop shape of the antenna element 2 and the reinforcing
member 3. As shown in Fig. 3, this shape retaining member 30
is connected by way of sewing to a surrounding member 31 which

wraps the antenna element 2 and the reinforcing member 2, so



a di sc-shaped flexible expandabl e sheet material such as cloth or
synthetic resin, covering the entire surface defined by the single |oop
shape of the antenna elenment 2 and-the reinforcing nenber 3. As shown in
Fig. 3, this shape retaining nmenber 30 is.connected by way of sewing to a
surroundi ng nmenber 31 mhlch wraps the antenna elenent 2 and the

rei nforci ng nenber 2, S -11- -11- that

the shape refgknifie %’K;&%f 39e£§1§?ﬁ§aq\em'b@§" U0 e oSLLOUINGCTEIRE"

31. The antenna e I S wrapped oget her wi e reinforeing

menber 3 by khersuﬁﬂﬂugdlmberrenknr 31Té bheeahape Fenaitni 29 mn%eapﬁ@dso
as to be elastically defornmed together with the reinforcing nmenber

The shape rePaEﬁFharnﬂ#ﬁé’r Blee c 3¢ 1pd opgdBE MHMDEAY | Dudy sﬂ{%ts'éﬁéﬁ\é@lding

mat erial inc) Ies [N stat e ntenna
el enment 2 an'ag’f’h re:%ﬁf 8|f0| %%e %2% §ég?)i'§f£g W&gg S|$169I Ioop é%ap%e and
whi ch can beeiQéﬁ‘Eélaandei’bﬁm@d‘teé‘@@tl@élemh 41 G 07RO emBe rerTber
3 are folded into a urality of loops of a smaller dianeter. This shape

retaini ng nenmber 'H@ecahabe madeifdioemn axeatheet 3fewciaer teugiadss Hroml vahious
colored into Iock havi a conparativel shadj propert SO
that the ant&pHatz %é%ﬁ? 4%% dmcdidi 98%5n%£é°h ﬁnﬁbggﬂlﬁ?er% iy
exposed to Sﬁ'ﬁle'éigﬂe FEARRL R orith %1@%@1&0& aadcuﬁeoip&lﬁf'@r@ih A€ Chemtdr
l'i ght. shown i n Fig. and Fig. 2, at a position on the outer

ci rcunf erence smiretdab isttape rséhgilal hgopestepe 2hdakwhdeh cppobke nflolded tvwieen -
hol di ng nechanlsn111 there is provided a sypport ring 32 nmade froma

cloth or thethe ARYSHTGUGH Slfitth % fodafenRginforcing member 3 are folded

into a plurality of loops of a smaller diameter. This shape
retaining member 30 can be made from a sheet member such as a
cloth colored into block having a comparatively high 1light
shading property, so that the antenna apparatus 1 installed,
for example, in a vehicle cabin exposed to sun light, can serve
as a parasol to cut off the direct sun light.

As shown in Fig. 1 and Fig. 2, at a position on the outer
circumference of the shape retaining member 30 almost opposing
to the holding mechanism 11, there is provided a support ring
32 mﬁde from a cloth or the like through which the antenna
apparatus 1 can be hanged on a wall or window for-receiving an
electric wave.‘ To this support ring 32 is attached one end of
a support strap 33 for supporting the antenna apparatus 1.

"This support strap has the other end provided with a clip 34.
Moreover, this subport string 33 has in the middle of its
length a éuction member 35 provided with a suction cup 35a at

its end to be attached to a flat object such as a window or the



apparatus 1 can be hanged on a wall or w ndow for-receiving an electric

wave. .To this support ring 32 is attached one end of a support strap 33

for .supporting the antenna apparatus 1. This support strap has the other
end provided with a clip 34. Moirreover, this support string 33 has in the
mddle of its Ilength a suction nenber 35 provided with a suction cup 35a
at its end to be attached to a flat object such as a wi ndow or the

cueti on menbbbedstHRSRE Buloffr ERY, MRRufhEh EpIEVFIL A Dnadofs, o,

Descri.ption phé! sievidif ntintRGt 88 hasai€dldPSini¢h REOSEEHERL1Y - Suppdptéd ng
of the antenna elenent 2 and the reinforcing nmenber 3 of the antenna
apparatus 1 huvthe ehér 3forenenti oned configuration and further a

spreadi ng procedure of the antenna elenent 2,and fhe reinforcing, nenper 3
fromthe fol dedﬂ‘?%‘f’_é?ph“_’ %gfan?%‘ﬁggg%pp%’rﬁ?%ée :t?1°i t3 aﬁ?g%?\%smg

el ement 2 angrbbgdulel, Nfi0lCi,NOr JEHIEE S SRhRAGHtbrhaS| SDbReh POR SHRPCLRS
shown in Fig. 1 is folded follows. Firstly, -as shown in Fig. 6, a user

grasps the hoeiefotdingt memberhandfanthe hentenvanappbheabns 1 Haogatghethev t h
the reinforcing nenber 3 at a _pos 14 with the

] ition opposin to the hol der
other hand. FHeFEmeRtiAneds configuration aﬁf%rf %%P?rcﬁnﬁﬁﬁ??‘ﬁbn$ hRERCediEre
01255110 P Fond ety SHBRELS 4En0" VLERRSLLAB LD HEGE A0 O
degrees. Sifeldedeststy. with this, as shown in Fig. 7, one of the
The antenna apparatus with its aﬁtenna element 2 and fhe
reinforcing member 3 spread in s single loop shape as shown'in
Fig. 1 is folded follows. Firstly, as shown in Fig. 6, a user
grasps the holder 14 with one hand and the antenna element 2
together with the reinforcing member 3 at a position opposing
to the holder 14 with the other hand. Then, around a virtual
rotation axis connecting'these two grasping points, the user
twists the grasped positions in the diréciion of arrow X1 and
in the reverse direction of arrow X2 in Fig. 6 by 180 degrees.
Simultaneously with this, as shown in Fig. 7, one of the
grasped positioq is moved toward the other grasped position.
Against the elastic force of the antenna elemept_z and the
reinforcing memﬁer 3, the grasped positions are further twisted
by 180 degrees in the direction of the arrow X1 and the reverse
direction of the arrow X2, so that the antenna element 2 and
the reinforcing member 3 are folded into three loop of a

smaller diameter. Next, as shown in Fig. 8, a portiog of the

folded antenna element 2 and the reinforcing member 3



grasped position is noved toward the other grasped position. Agai nst
the elastic force of the antenna elenent 2 and the reinforcing nenber 3,

t he grasped positions are further twisted by 180 degrees in the direction
of the arrow X1 and the reverse direction of the arrow X2, so that the
antenna elenent 2 and the reinforcing nenber 3 are folded into three | oop
of a smaller dianeter hbxt as shown iygFig. 8, a portion of the folded

antenna el engpt; @5 H%'?Eahcbﬁ Ta i mechanism 11 is inserte

-13- p03|t|oned at e SI ng mechani sm Is inserted " an

held in the hnddhagdbliackhal mxueing Wledko)2 1 oot Itfed ey dthng nS)aBEer 22
and 23. Although the antenna elenent 2 and the reinforcing nenber
i nserted i nthol&EngRiAes H2oEmd2 23 -hatd thoughgithg PEFEEnPnelﬁ@eﬁFr%cﬁm%n

to spread |n£8e 5%'1§%a?§§h§°§‘eﬁl%ge ]%@érqr% S oré ed b ,s&};hg ‘é‘% 21

hol di ng pi eces™ stopped e st per

fornmed at thevéd i WHigilke faaledi na nhe_casraataaa 23 Sﬁréédt ?nbe an®ingpé ned
in the folded state. - The antenna apparatus 1 shown here has t

antenna el eheor Shaie chthey spreaguppented sbngtbelmprtofdbﬂduiana pieces
Cl emont 2 ank? (R8T EPnPORCPREPRBNGY  SharSEPBPABAPIRRES Chroad| BHrLoBRed
smal | er di anpgerpas 1¥aNokN dHed- hS1dime @bé@ﬁt o2 oénahasresf&pasortos% ace
of the antenna elenent 2 becones about 1? whi ch neans that the
reception sumdbmweaindd tire the dmiadlesl etertte .2 |s reduced to about 2/5 and the
reception surface T.hg rfrgtlzjecrﬁga tagpg?‘ggas 11/ 7'shox-'lv-nhe haenr:[een as the antenna
element 2 which is spread into a single loop to define a
reception surface having a diameter of about 450 mm. When the
antenna element 2 and the reinforcing member 3 are folded into
three loops of a smaller diameter as shown in Fig. 8, the
diameter of the reception surface of the antenna element 2
becomes about 170 mm, which means that the reception surface
of the antenna element 2 is reduced to about 2/5 and the
reception surface 1is reduced -to about 1/7. The antenha
apparatus 1 with the folded antenna element 2 of a smaller
diameter can easily be contained in a bag or the like and is
convenient for carrying.
The anteﬁna apparatus 1 collapsed into the smaller
diameter of loop shape can be spread as follows. When the
portion of the antenna element 2 and the reinforcing member 3
inserted and engaged in the holding block 21 is removed from

the holding block 21, the antenna element 2 and the reinforcing

member 3 automatically spread with the elastic force of the

-



apparatus 1 with the folded antenna elenment 2 of a smaller diameter can
easily be contained in a bag or the like and is convenient for carrying.
The antenna apparatus 1 coll apsed into the smaller dianmeter of |oop shape
can be spread as follows. Wen the portion of the antenna el enent 2 and
the reinforcing nmenber 3 inserted and engaged in the holding block 21 is
renmoved from the hol ding block 21, the-dAtenna el ement 2 and the

rei nforcing ré@ifAre ihguiaitdr cal | intpreasd siddld v oy atidpe fayr ashodin tihe
-14- reinforcing menber 21 into the single | oop shape as shown in~ Fig. 1.
The ant enna Bigparkat us 1 according to the present invention having the

af orenenti oned .cqpfi ation is connegted vi roIIer 5 0 radi o
ot ver bo el SHERRGR hPa T SRR fe £ RrEEeRE S Gt AH
contai ned igu¢{ife h@hée%fl)‘l-eﬁfé'ﬁ%tﬂohkéh' r&bdi*’i%di%'tci'o@:g f@céaﬂhéerté& ¢qat a ns
an antenna circuit 55 consisting of a tuning circuit 53 and a high

frequency ampintfiodrled’ .51 Tive & lmlldlg) giecediver582i.s made froma

vari abl e-capacity dlgde con aIL % frequency to t
ant enna el ement oYRel i ﬂ%? f?kﬁc b§a§ pgl?%ﬁ
reception signgl Sﬁbf&éﬁdlbycoﬁéﬁédﬂh%gtﬁérﬁ é{m%%ﬂaﬁ%h' ‘i&eéoﬁ@dﬁxs
reception signal. shown 1 n Fig. antenna circult 55 of

ant enna apparamu@nhalelconmecsedcbns1991n9n6foélEunfﬂgtnarnumﬁxﬂarquaa
connection p|j8156 mounted at the tip of an external connection cord with

the jack 10} fmRavenfy ARt iGher StsedThe uping rdEepifon 3 dqiadsy
band of theiﬂQ&FQﬂ@a@@Qﬁi@teﬁp&cﬁeg diode connected in parallel for high

frequency to the antenna element 2. The high frequency
amplifier 54 is suéplied with a reception signal selected by
the tuning circuit 53 and amplifies this reception signal.

As shown in Fig. 10, the antenna circuit 55 of the antenna
apparatus 1 is connected to the controller 51 by connecting a
connection plug 56 mounted at the tip of an external connection
cord with the Jjack 10, 10. The controller 51 is used to set
a reception frequency band of the antenna apparatus 1 and
provided with a control voltage forming circuit for forming a-
control voltage_of the variable—capacity diode and a power
source such as a primary battery for driving-p@e antenna
circuit 55 of the antenna apparatus 1 and the control voltage
circuit. |

As shown in Fig. 10, the controller 51 is connected to the
radio receiver 52 by connecting a connection plug 57.provided
at a tip of an external connection cord to a connection

terminal 58 provided on the radio receiver 52.



provided with a control voltage fornming circuit for formng a contro

vol tage of

t he vari abl e-capacity di ode and a power source such as a

primary battery for driving- the aatenna <circuit 55 of the antenna
apparatus 1 and the control voltage circuit. As shown in Fig. 10,

controll er
connection
connecti on

When the antenna apparatus 1 is connected to the radio receiver 52 as
been descri bedcabver, 52 45 dedk dutereldestoriibednaboveecei bedabdgashee battnia

51 is connected to the radio receiver 52 by connecting a

t he

plug 57 provided at a tip ofisan external = connection cord to a

ter m@RénS8nk" AYitd8da0R ppaeatadi Q reCeloifecd¥ed to the radio

apparatus 1 is supplied to_the radi,o receiver 52 and oubgutted

acoustic froff4® FSG&%ﬁ@&k@W & iARERRR (ARPITARYS

has

onbled e eng o

antenna appapghys Lra6epydinGs O dllf BuEpaRtel VAL A sbold eIl epflopntg

single loop s

preferably

ape, Increasing the reception surtace an enabl i ng
r koadype akdroptoasded| entthe radie ceaiwrale2el ectric f| eI d.

The aforenentioned antenna apparatus 1 has the flexible antenna el enent
al ong which is priig ctenme pEPATBELT nh 29RO pe3tontht nuasepd dpxsptien|y

di spl aced.

itself froma "nhe

Ve Shoedda |00 1ROTS PLE (TS 1hRLR01 SR B! CUBLE L on

can el as ’dlsp ace I g

2,

rei nforcing gerbede 3nd Ehabliifig tdsnepﬁélteezmayelreaemre nRybiRdcasrskiéot £ik by

a materi al

identical to the aforenentioned reinforcing nmenber.
wave of a weak electrlc fleld

The aforementloned antenna apparatus 1 has the flexible
antenna element 2, along which is provided the reinforcing
member 3 which can be elastically displaced. However, it is
also possible to make the antenna element 2 itself from a
member which can be elastically displaced, omitting the
reinforcing member 3. That is, the antenna element may be
constituted by a material identical to the aforementioned
reinforcing member. -

In the above explanation, the antenna apparatus 1
according to the present inyention is used for receiving a
broadcast elect?ic wavé of a short wave band. However, the
present invention is not to be limited to a broadeast electric
wave of a shoft wave band but can be preferably applied for
receiving an electric wave .of other frequency bands.

Furthermore, the antenna apparatus 1 according to the
present invention can be preferably used not only for ;eceiving
an electric wave of broadcast but also an electric wave for

data communication.



In the above explanation, the antenna apparatus 1 according to the present
invention is used for receiving a broadcast electric wave of a short: wave
band. However, the present invention is not to be limted to a broadcast
electric wave of a short wave band but can be preferably applied for
receiving an electric wave of other frequency bands. Furt hernore, the
antenna apparatus 1 according to the prggent inventi-on can be preferably

used not only for recgév::(r}gﬁﬁfﬂné{sl ecg‘h.rb' 9 vvaggv(e)f' byoadcast, but gbggrggus

electric wave for
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the present invention can be naintained in a spread state of .a single | oop

of a |arge dsamrebdr sbate omfolaapsadlst adtemaof ng alpree adiepeser| coss af a

N di anet d dj bl bt f erabl
recepti on scReATRVEES s chriifg dn ereeef1E7 850 Tabtdl e R “emetiprove

easiness for (iﬁ le39- aﬁ@r%%‘é% 1tn'éqyanéﬁ£‘9feselt%”e95t§fﬂe fopgggéi‘hﬁfg by

t he hol di ng nec anl Sdhih apsed state, i.e., state,
whi ch furthereceBRienesenla téesitessrf eecedvinkngn Eletbelooweyet he walknna
el enent spread into a single loop of a large dianmeter is head _in the
spread st at e2By tohelmargie r%ﬁt%ﬁf#ﬂﬁﬁg FRADRATINHREL YUAESPERT{ othei ARRPANE he

oL oot SIBRBRRISAR 86! flnlesRER U oUfe ” SBTRLLET RelPTER e

at any desieema@séal Wrdey, pieéeralihy_ﬂeé:efuwedasdwer,eddeiactfuether
improves the easiness for'carrying. Furthermore, the antenna
element spread into a single loop of a large diameter is head
in the spread state by the shapé retaining member, which
enables to maintain the single loop shape and to obtain a
preferable reception sfate Moreover, the antenna apparatus
according to the present invention can be installed at any

desired position for preferably receiving a desired electric

wave.



wave.’ -17- WHA 1.
An ant.enna apparatus for receiving an electric wav E l!ﬂs
conpri si ng: an antenna el enent for receiving MCs made

froman elastic |linear body of a | oop shape which can be <collapsed into a
plurality of |oops of a snmaller dianeter; a shape retaini ng nenber
spread inside said antenna elenent so._ag.to maintain a spread state of

sai d antennaﬁgﬁbgignéﬁéghﬁ§9é$nto a | oop shape; and connecti on neans
for connecti ' ement to an external device. ~ 2. .an
antenna appar at us;asapl antenaNappardtds Woer ebBeiv2he ahakfecerdcnivive,
menber is made from a sheet-shaped nenber extended so as to cover the
entire surfaseidehppedalbyssepdprdspngof sai d antenna el enent.. 3. An

ant enna apparatus as clainmed in Caiml, wherein said antenpa el enent has

both ends connect &8 P&tﬁnﬂﬁiﬁﬁ@EeQﬁ|@ﬂﬁtr§ﬁﬁﬁ%}Qﬁaﬁ9mF chﬁb%twﬁvfuﬁPﬂﬁ
circuit. frofi £ arLsppa ‘iﬁrp]x%%tg-.t Yodlp ﬁl’a'a”eﬂfé:p %?g@ Yni%h %an be
ol mitor ho

apparatus further conprising a i ng nechani s I'ng sald antenna .
el ement in acedllagpsdadintate plusalitpl of alddys o6f 4 cswesl DEr tdimansetRid jer
di ameter. 5. An antenna apparatus as clainmed in Caim4, wherein
a shape retaining member spread inside said antenna
element so as to maintain a spread state of said antenna
element spread into a loop shape; and
connection means for connecting said -antenna element to

an external device.

2. an antenna apparatus as claimed in Claim 1, wherein
said shape retaining member is made from a sheet-shaped member
extended so0 as to cover the entire surface defined by said loop

of said antenna element.

3. An antenna apparatus as claimed in Claim 1, wherein
said antenna element has both ends connected to a printed

circuit board having at least a tuning circuit.

4. An antenna apparatus as claimed in Claim 1, said
apparatus further comprising a holding mechanism for holding
said antenna element in a collapsed state of said plurality of

loops of the smaller diameter.

5. An antenna apparatus as claimed in Claim 4, wherein



-18- 'said hol ding nechanismis provided so as to conne mlzal d
antenna.el enent spread into a single | oop. Lauﬂﬂuun“ﬂﬂulw
as clainmed in Claimd4, wherein said hol ding nechanlsn1 s¢satd tormhecti on
means for connection to an external device. 7. An antenna apparat us
as claimed in Caim1l, wherein said apparatus further conprising a

nmounti ng nenber for nounting on a nmountigyg bl ock. 8. An antenna

apparatus fog, {£G6did ir}% e Hla7GlsH G s"BYOviaedl QoaQQa{:@tﬂénHQH@rﬁétﬁ'gexlxds

an antenna el ement receiving an electric wave made froma fléxib
| i near body of ﬁai@ownsam@e element sspmgeal sheped aliagtliec Loepnf or ci ng nenber
which is provided along said antenna el enent and can be col | apsed toget her
with said antenna elenment into a plurality of continuous |oops of a

smal | er dianeter. An agtggggeahgggh%gga@e 85 {ngg;qg’? g & Stk rein

rei nforcing rrenber SO as sprea t sal ref ntoreci ng

menber spreaghid iy @ in@gORethanesm Kk said €OANEELION MBRADS flo@' c68NBEE1dMNT
said antenna elenent to an external device. 9. An antenna apparat us

as clainmed i¥ Guaiexgernmbrdgviceai d shape retaining nmenber is made froma
sheet - shaped nenber

7. An antenna apparatus as claimed in Claim 1, wherein
said apparatus further comprising a mounting member for

mounting on a mounting block.

8. An antenna apparatus for receiving an electric wave,
said apparatus comprising:

an antenna element for receiving an electric wave made
from a flexible linear body of a loop shape;

a tape—-shaped elastic reinforcing member which is provided
along said antenna élément and can be collapsed together with
said antenna element into a plurality of continuous loops of
a smaller diameter.

a shape re§aining member spread inside said reinforcing
member so as to maintain a spread state of said reinforcing
member spread into a loop shape; and

connection means for connecting said antenna element to

an external device.

9. An antenna apparatus as claimed in Claim 8.'wherein

said shape retaining member is made from a sheet—shaped member



-19- extending to cover the entire surface defj mnmwsmﬂ““l
reinforcing nmenber. 10. An antenna apparatus a "ﬂ m m 8,
wherein said antenna el ement has both ends connected to & prirted éerU|t
board having at least a tuning circuit. 11. An antenna apparatus as

clainmed in Gaim8, said apparatus furtlger conprising a holding mechani sm
for holding said antenna elenent and said reinforcing menber in a

e R

12. An antenna appardtus as clalne erein

mechani sm i srpinFédeingomemdbép. connect both ends of said reinforcing
menber spread into a single |oop. 13. An antenna apparatus as
claimed in daim11l, wherein said holding nechani smhas said connection

nmeans for connect fo a ext ernal vice, . 14. ant enna .
appar at us as clajggd M ﬂP%,aﬁﬁéfg?HS %ﬁiﬁlﬁbﬂﬁqafﬂsé?ﬁfThgr ¥BREPLRi ng
a nounting nEﬂP&rah&%ndﬂ“%ﬁéﬁéh@nhasmﬂﬂﬂﬂ'Kh&&oéknnected to a printed

circuit board having at least a tuning circuit.

11. An antenna apparatus as claimed in Claim 8, said
apparatus further comprising a holding mechanism for holding
said antenna element and said reinforcing member in a collapsed

state of said plurality of loops of the smaller diameter.

12. An antenna apparatus as claimed in Claim 11, wherein
said holding mechanism is provided so as to connect both ends

of said reinforcing member spread into a single loop.

13. An antenna apparatus as claimed in Claim 11, wherein
said holding mechanism has said connection means for connection

to an external device.

14. An antenna apparatus as claimed in Claim 8, wherein
said apparatus further comprising a mounting member for

mounting on a mounting block.



