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| NVENTI ON Sel f - Tuning Material and Method for Manufacturing the Sane

TECHNI CAL FI ELD The present invention relates to self-tuningy ge8ERiZds in a
pl at e- shaped configuration, which are small in their dinmension and sinple
in their construction, selectively emt or receive particular radio waves
only, absorb any unnecessary radi o wavéds, and are used in the form of patch

antenna, wave directors or the like in nobile or stationarmmmmmmmmmwm or
wirel ess comunica tion devices foPESREBIESAONf a microwave

mllimetric wave band. TECHNI CAL BACKGROUND The nobil e type radéaesor

wi r el ess Tddhfumic Bk MENTEY such as aut onoti ve tel ephones, portable

wirel ess tel ephones or the like are comng into wi de use, because they

al | ow comuni GilifTurd rke Matagiiblle ahegredheas fot Mhnerfastupiagethdhgame
propagati onal characteristics of radio waves differ according to their
frequencies, and the radio waves attenuate in their propagational energy,
and decrease in their reaches if their frequencies are el evated. Therefore,
the radi eppgwgerdr ¢1¢fdicult to propagate s 23s F~" 20u2 2 in areas
or places bl ocked by buildings or nountains if the radio waves belong to

t he m crowave Tlﬂ%n Hsenle fH\}érit;qutr{ irCel"?cVees W%M—%ﬁe@gf}%ﬂ@ﬁéyﬁéﬂ?

field of the nDblgé ragﬁb or W ess comruni cation

m crowave band or.the mllipet ric wave band, the radio ves are damped in
Ther e e B R Perer gy Sarrat fat it Gireoirandy 18 PREER: AR Be
that radi o waves of high frequencies in the mcrowave band or the m|]Ilimet

ric wave2Pdnd ik tih appRbRcRONFERECEAORNePRLEFEPERLYe Sty Qthj KecakEe | f

the radi o waves are strengthened in their propagational energy to emt
t hem thpatsiegdpngradbabVaveés ahih absorb any unnecessary radio waves,

and are used in the form of patch antenna, wave directors or the
like in mobile or stationary type radio or wireless communica-
tion devices for the use of a microwave band or millimetric wave

band.

TECHNICAL BACKGROUND

The mobile type radio or wireless communication devices such
as automotive telephones, portable wireless telephones or the
like are coming into wide use, because they allow communication
to be feasible regardless of time and place. The propagational
characteristics of radio waves differ according to their
frequencies, and the radio waves attenuate in their propagational
energy, and decrease in their reaches if their frequencies are

elevated. Therefore, the radio waves are difficult to propagate
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the radio waves are difficult to propagate can easily be mtigated.
However, this counterneasure can by no neans be accepted if an evil effect
of  the radi o waves ,upon the human bodies is allowed for. Partﬂﬁhﬁé?lgm?n
pol yclinics which are equi pped with a great nunber of electronic nedical
systens, the radio waves emtted cause2the el ectronic nedical systens to
mal function, and this is a subject of public discussion. Therefore, it is
conpl et ény aseasobrt hdageeshbionked lsy rmnigidiargs loe proupaganisond| thaerggiof
the radio waves to be emtted fromthe nobile type radio or wireless
comuni galkviedn K¥a\We Lo |thel apiadkowsry nd her N Ingl 1 idee tf Bk Owd¥e &GN €SS
communi cati on devices use radi o waves of 100 Mz or nore in their ~ 3
SEf ~ 2002 i [hequengh 581 e8N9nf Whe @B £, of NENBUNEBRI bV S oY (Y wf@i§§§

t el ephones or the portable wireless tel ephones enploy radio waves chiefly

of 1.5 . .t han in thej . e el Y T
portablgﬁépgﬁéggEﬁ%péle@gg?gvéﬁhoﬁgpgg{ ég%%ﬁ%%&% ?38§L8ahF%% @%g%gg+€r

Per sonal ,Handy Phone System a radio wave of 1.9 GHz in, the frequenc

her eof T BBYEI BARGTREDG: QPSP B9E8S: Al oTOROR r 6 LA Lo iR R T s

wi der in the occupied band wi dth of frequency thereof than the anal ogue
type ra@h8rey Wwidlesko coriuni £agi 08, AR, i Nds thisf demataso thade

comuni cating channels for the digital type radio or wireless

communi gavesnofHhwgherfreqaenompar £ thée hmibheowarad dgared tgmp et oo mmihl e ti-on i n

whi ch the communicating quality suddenly deteriorates if the radio wave

under reg¢epwhod beadmedmeditdt apdt®adhgiltigihtt Vipe tEITRIP d il d£SS .
deteriorates in the communicating quality to sone level of field intensity

of the radi orwayg;sCengkal i thd HhQid Wahdls R RILRFHRIRMI1% Xheir
wi rel ess tel ephones for which a radio wave of 1.5 GHz i'n the frequency

ther eof ﬁ]kléﬁHgggioBQEa%ﬁng’gi@étéxﬁ!& Y, 2GR %BEfBébﬁgabgF@Lﬂ)l g%?%f’ifcé km

to 10 k radi us, " ar ase station I's require e Toca every

G 01 ol CPEpeERAFPabl Y Faa 4 or TR { SPepRENBSoRRP cheal o SIEt b o n

the district of Osaka )
mitigated. However, this countermeasure can by no means be
accepted if an evil effect of the radio waves upon the human
bodies is allowed for. Particularly in polyclinics which are
equipped with a great number of electronic medical systems, the
radio waves emitted cause the electronic medical systems to
malfunction, and this is a subject of publié discussion.

Therefore, it 1is completely out of the question to

strengthen the propagational energy of the radio waves to be
emitted from the mobile type radio or wireless communication
devices.

In Japan, many of the mobile type radio or wireless

communication devices use radio waves of 100 MHz or more in their



Prefecture are brought into that of Fukui Prefecture in Japan, 2 S SP
2002 4 such tel ephones deteriorate in their conmunicating perfornance and
becone finally incapabl.e of their comrunicating operation, g gggﬁé

two districts are different service areds of the tel ephone coﬁg %%

the digital type portable wireless tel ephones can readily be affected by
surroundi ng noi ses, and within manufac turfing factories and autonobiles in
whi ch t ieegquaenci@sqgr eatd dfak ekampilegs,thd betomesifeequenttlay diffeleds to
al l ow the conmuni eating operation of the digital type portable radio or

Wi rel esgeliepbpheresr dhegoyetablday il IREsSite cphenetadingl WRVESI0b wivddiz to
3000 MHz in their frequencies for the electric signals thereof, and the

aut oot e clealy eV 51 PN5URER! I AIANES Eaht B00°0APS 197 Phelife f@&dr\%ﬂ@@

when, for exanple, It is noved a on e skirts o nDuntaln e present
invent| RS subnltt to i e .foregoin ages o bile
or 't at Romgry Ebype TR o SN A &g&&%%lés?%ﬁ felRRhGR et el il

m crowaye band or a millinmetric wave band. An object of the present

i nvent i &R |§Hﬁ?[ﬁQ%?@eSFBPdaﬁQQfPQQﬁﬂqﬁ}rﬁﬁ%ﬁYa? WP cRYSHPR afpl 13443 a
particular radio wave before it is emtted or after it is received. Another

obj ect BavehefpledeRtizi Anertticor Heguesqyr diedectforis appdiedl.$ SE P 2(i2 5 a
self-tuning material in a plate-shaped configuration which achi eves nore
ef ficient anphefiddatital dfyme ppadicudbarwiadieswacemabadeahdbor €5 twider
emtted or after it is received by connecting
in the occupied band width of frequency thereof than the analogue
type radio or wireless communication, and it is difficult to take
many communicating channels for the digital type radio or
wireless communication. However, as compared with the analogue
type communication in which the communicating quality suddenly
deteriorates if the radio wave under reception becomes faint, the
digital type communication less deteriorates in the communicating
quality to some level of field intensity of the radio wave.
Generally, in the digital type portable radio or wireless
telephones for which a radio wave of 1.5 GHz in the frequency
thereof is used, the communicating unit area comprises small
zones of 5 km to 10 km in radius, and a base station is required
to be located every three zones in their intersecting points.
For example, in Japan, if the digital type portable radio or

wireless telephones which are operated in the district of Osaka

Prefecture are brought into that of Fukui Prefecture in Japan,



a resonance coil thereto. Still another object of the present invention is
to provide for a small-sized self-tuning naterial which is applied to
fobil e radio or wireless comunication devices used for em ssi®g gEp 200
reception of radio waves in a mcrowave band or a mllinetric ve band.
Still another object of the present igvention is to provide for an
efficient nmethod for manufacturing self-tuning materials of high

per f or menceh téetephmiderdebeecoratet e phesentommuwehtaobngspeofprnshde, f or
a nmethod for manufacturing self-tuning materials while a high electric
current ffd bhakon®! Ea811§ ApRLLAG1E0 MRS tdGimihEyYa @l gy f ypakshednwi th
even or identical electric characteristics on their whole surfaces. These
and ot Nefe ORI AL ene £03EAG! 818200 c3042N! AAGT oG AN LAYENLEORRY | |
be nore apparent to those engaged 1n the art fromthe follow ng
descriptiq&s DI SCLOSURE OF I NVENTION As illustrated in Figure 1 of the
acconpaﬁﬁ ngﬂQﬂmqﬂﬂEaQY' 2 3 SEP 2Gn2 6 self-tuning material of the
present invention is a nmaterial in a plate-shaped configuration, conprising
netal lic chi &P mhiBR HgidehsebyPRomRd®RAa hWbRelanst Aelaphpsies hean
effect of surface diffusion, and respectively contain two or nore kinds of
i ngr edi ewesiilandoorgbfitcted brosyamounpdngdi me isgiser iadlds wiklt fein keapufae-
nmetallic chips 2 joined to one another. The netallic chips denote

pul ver ultent ngodiaes ot elsr iaml pgtoabbiteal inf waishngherel epena great asal
alloy, or the like. In Figure 1, the self tuning material 1 is a sinple

cont i nuQ¥s nBAEsOf ikhetRindlsl ifgeelieRE17 daRdithic 66! 41160 FBe NBERRLR - MRY
have both ends of a resonance coil 7 connected thereto as shown in Figure

. A i vel | | ng: 4 i So Sd :
2 LRt e lope o c{?{géatm r&q&g&af:%{%éﬁgég%&é’%éa%%ﬁt&%?&@gy 8

In general, the neta chips 2 a conprise ingredients 3

and 4 a%eh%p%%Q%&gnt fromFigure 1 or 3, and the

Moreover, the television uses radio waves of 30 MHz to 3000
MHz in their frequencies for the electric signals thereof, and
the automotive television deteriorates in its reception of the
radio waves when, for example, it is moved along the skirts of
mountains.

The present invention is submitted to improve the foregoing
disadvantages of the mobile or stationary type radio or wireless
communication devices which use a microwave band or a millimetric
wave band.

An object of the present invention is to provide for a self-
tuning material which only amplifies a particular radio wave
before it is emitted or after it is received.

Another object of the present invention is to provide for



metall{c chips 2 may conprise in mxture a plurality of chips of different
i ngredi ents. The resonance frequency of the self-tuning material 1 becones
still higher if the.netallic chips 2 in the formof pulverul Sepdpms are
smal ler in their diameters. For exangle, if said pulverulent bodies 2 are
10 mesh to 30 nesh in their grain size, the self-tuning material 1
conprising the pulverul ent bodies 2 can be applied to radio or wreless
comuni @at $6hAL-tanSngEMaRi ]l déni cesPhAtehshapedadion figras toforsovhieh t o
3,000 Mz in their frequencies. The self-tuning material which conprises

t he pul wehilearts hodice e X iafied rwpiitfdcd@imashfi a pheticyglaknradie wamebe
applied to radio or wireless communi cati on devi ces enpl oyi ng radi o waves of

1,700 Mz dne D} VHZ i thfitteldr eguakeeesit! Ast hecakrtall bg €BhRscRinghe
i ngredients 3 preferably have a smal|l anount of ingredients 4 distribuied

over them,i L1 NSleldike, needl e-shaped configuration or other
simlarly's ape con I guration. The |ngred|ents 3 and 4 are reqU|red to

differ in th l ectric ch es For,.the materials he netallic
Chips 2 are siddT B bEreaPdaET: OF SRENERFSCBE| FRBRPERT. l%.? AT
carbon steel (Fe_- C) can be given as their exanples. Al um num (Al ) and
steel (KEOF 8f SPRdlnstarf sehbrbrning %ﬁ?ﬁ#%ﬂﬂlﬁﬁ%fh ﬁsoﬁépﬂHQPeHPeﬂ?Elée and
the other ingredients 4 have carbon (C), silic on(Si) and other elenents
cont ai nga@die teeniviTied et asr¢mr¢ur¢i¢@tsl@ ndgviheest hedhefar| iemiglsioys, oand
may be made from all oys which contain in themthree or nore kinds of

i ngr edi eelcepd iand d&f | nadildi mgviesonn e)micasbave (Bandsiolri @ (ndl )1 imstganese
(M) and other el enents. However, any alloy containing nmetal which is great
in the gheet bagdr.esi stance thereof is not preferable for a material from
which the netallic chips are nmade. 2 g SEP 2~2 s

Still another object of the present invention is to provide
for an efficient method for manufacturing self-tuning materials
of high performance.

Yet another object of the present invention is to provide
for a method for manufacturing self-tuning materials while a high
electric current of high voltage is applied to them so that they
are furnished with even or identical electric characteristics on
their whole surfaces.

These and other objects, characters and advantages of the
present invention will be more apparent to those engaged in the

art from the following description.

DISCLOSURE OF INVENTION

As illustrated in Figure 1 of the accompanying drawings, a



In order to forman applicable chip 2, a certain kind of netallic chip may
be arranged to be electroplated with other netal so that two or nore kinds
of metal are disposed in a layered configuration. In this case®9g SEP 2602
vacuum evaporati on coating technique can be substituted for el ectroplating.
In the self-tuning material 1, the organic or inorganic b bonding nmaterials
whi ch fusion-couple the respective netallic chips 2 with one another is
desi r ed ded et i ndshih €&+ 1@l Nnefethal pweisehti 9 nstlionn ipowermalt sl pnt ian
even if it is subjected to a high frequency. For exanple, a thernosetting
resin syc hadYes 1 APORY: orf SLEGHD HOE hyd €41e1 {& r &Qlep 885 Kyyhich
TEFLCN)% Egﬁéggﬁg%%kﬁﬁenol, di al |yl phthé%atégﬁisin and the ??ke, andca
ceramc | ver i for .exanple t e g oxwde he
e caitie SEselt: FR0h e i Eho BRar anOEHRE, paREE Ehe p EEGoPRIE Ty ARk
material, 1 is ,operated under a working atnosphere of a high tepperatureg,

t he bon&iil#gg% i ald % FSFPETRY HY bEREAET ntHRe POr nﬁnafepo ﬁgssi?l?ered
bodi es made from cenent powder, glass particles or other ceramc .

pul ver ulBgirasd@nds, |and REABNASt A nhRAFPREE uBoRdipng Mad e |als Ui hgh
material Z0, as illustrated in Figure 4, a pair of electrode plates 12, 12
whi ch akeepdenitd qedtahlidechipsr 2ageinedasocaoacopmodddiry dilposeet ahl &
horizontal ceramc plate 11 to thereby forma 2 3 SEF 2002 9 nol di ng
frame 14hips sbavmel pukveutitecht V6Gi®é dhe wintdingedefpmatas 32 hasimgle
electric wre 15 connected to a side end thereof froma | ow voltage

transf opTRmeioto she¥nhn andi dyne &f heheeheklr oderpl piguidd has e edertLic
wire 16 joined to an opposed side end thereof. In order to nanufacture the

sel f-tuping JRtEr ialltﬁeglgatae Hfdid dog el t%@gng?gyr L2 2R ri%ga P l e,

newspaper i s “pl-aced on ottom surface o ng franme
thereafter, the netall.ic chi and the, baonding nmaterials_ are evenl ut
nto. cnERiBRdirg Tt i ¢ PEr CuaTig BRFEPLF TRy hAYSd DR S5E T Hr
Moreover, a second sheet _of nold releasing material 20 is laid onto the
net al | | ESERNFNCENACPRE bdndFonaetedi L£hfictp as shown in Figure

Alternatively, the self-tuning material may be a porous sintered
body 8.

In general, the metallic chips 2 are alloys which comprise
ingredients 3 and 4 as is apparent from Figure 1 or 3, and the
metallic chips 2 may comprise in mixture a plurality of chips of
different ingredients.

The resonance frequency of the self-tuning material 1
becomes still higher if the metallic chips 2 in the form of
pulverulent bodies are smaller in their diameters. For example,
if said pulverulent bodies 2 are 10 mesh to 30 mesh in their
grain size, the self-tuning material 1 comprising the pulverulent

bodies 2 can be applied to radio or wireless communication



have been put into the nolding frame 14. The self-tuning material thus
obtained is considered to be of sufficient porosity provided that the
content of the organic or inorganic bonding materials therei ) gSEP 2002
approximately 10 wt. % or |ess of the whole weight of the self-tuning
material, and if said content is 10 wt.%to 25 wt.%of a total of weight of
the self-tuning material, the self-tuﬁing material 1 is decreased in what
i's call gaviikesehegidd agontifio Wi Ye8Ngf aBDOPEHAERbI 131, DY ot MBzeah alHdiqugh
it is provided with small pores. Therefore, the content of the netallic

chips 2¢ip tu'a%cae'f tunpg rg%tlgwtadm aHaxee'ﬁaappmbHat@M gﬁsé’% . e

nor e of a tota of melgh s ~ P to thereof, and I's pre

A I

of the acturlng appara i PS
naterlals are desired $o be 4 nmto their overall hlckness before

they ar §3Pr eREuriBReq n toheFq6i6n, 05 p‘?’ie’é%f?\ﬁsdlceOW’?Jscqtb’v%} edSVAEES: he

nol ding frane 14, and keeps lowered until the electric current which flows
t hr oughSRR&OXEIGi ngadianeavepe&dned r 7000MBApdies v 08, sYBzanper &deiro
thereby allow the pressing die 17 to pressurize the netallic chips 2 and

t he bonflrequentéesal s general |y under pressure of 210 kg/cn2 to 340
ton/cnmR2. This pressurizing operation is continued for a predeterm ned

period of timg, thadmbtalhecebBepki 2, Ctheeihgirediicng st I3 @ieiF elria® 170 haivig
frame 14 keeps substantially constant in the anper age thereof, the nolding

thus obhaidieghy Wainhinks df Ehbpelskhesself dtllémr&w@oerbaérlt'h%mbrpygw out

of the nolding frame. This self-tuning materi al thus obtained is cut to a

variety,g egggeq%éerfﬁ@eccwe@ -ts%ag,%%ggtoggﬁgsesuﬁﬂrofx s 1639y

sel f-tunrhg natert al i's used for 0 wreless te ep one, 1t
desired plied

transni?ﬁ?ﬁ 3@%: é%éBLéFQ#%ES%Hf E% % ?59 ﬁéserSﬁuéngwép
frequency as teIeV|S|on it is preferably cut to greater size.
differ in their electrlc charges.

For the materials from which the metallic chips 2 are made,
a hypereutectic aluminum - silicon(Al - Si) alloy or a carbon
steel (Fe - C) can be given as their examples. Aluminum (Al) and
steel (Fe) of the metallic materials are included in one
ingredients 3, and the other ingredients 4 have carbon (C),
silicon(Si) and other elements contained in them.

The metallic chips 2 may be other metallic alloys, and may
be made from alloys which contain in them three or more kinds of
ingredients 3 and 4 including iron (Fe), carbon (C), silicon (Si),
manganese (Mn) and other elements. However, any alloy containing

metal which is great in the electric resistance thereof is not

preferable for a material from which the metallic chips are made.



23 SEP2U2 il In the manufacturing operation of the self-tuning materi al
1, if it is not produced in the formof a sintered body, the materi al

heating tenperature nay be |lower, and may be such as approxin&%ﬁ%ygggc to
approximately 150C. Also, the electric current fed through th I g

franme 14 may be relatively low in theganpere thereof. Wen the netallic
chi ps and the bonding materials are pressurized in the nolding franme, an
el ectric current of high anpere and great voltage is applied through the
metallic chips and, the nolding frane mﬁth&n t he nEIding frame. The reason
for this is tRaCRIRF cFRctPFR 20r PBRLLEARLBr ERRPoF /1 uft G & JUFR@E fi |l m
of the resin, nanely, the bonding naterial at each of the junctures of the
met al | | BegRilgd 2, chher sy dvhi evragoefeteqird i ebetoropiated wighi tother t he
self-tuning material thus obtained. As illustrated in Figure 1 or 3, the
sel f -t unetglmed@r ithlatl two heat etbnmdiintsglopressal e arehededyoddd surface
di ffusion of each netallic chip 2 increases the junctions of the netallic
chi ps 21k9eoBE aBAFNGLradnNEnpr OYhUER: S NCasd} eFdQlm-Bvapsast dutimyer 5
with a great nunber of small pores 6. In each netallic chip 2 of the
sel f-tupj ] ri or, I i - gur, or 3, one ingredient
3 has tE%BESEEEEiFgéngF gpgﬁ§§$u§F@§FQﬁigﬁgi é?p%%ggg i‘ent 4 inserted in a
bel t - shaped confjgura 3.SEP 2102 .1 ion.in the alum num matrix
t her eof , andﬁﬁstch%r §§&|ft‘,%“f‘r’ré‘grr8‘ta |e|ri18%-cbri'pt§‘% STHFCs Kdd MR 4 %yer ed
form of conbi nati onal, construction of the elenents Al and Si. This allows
t he nol PEROBBAdIMA; Sekets aVRiER AvshonTcourie i FgsPeethien makerl itGho
metal chips in contact with each other, to thereby formthe resinous
connect Fhgppayevithf onei shether t hs sdepired dimthe af igwlatioesagexd ad
whol e.

which is small in power dissipation even if it is subjected to

a high frequency. For example, a thermosetting resin such as
polyurethane, epoxy, tetrafluoroethylene (trade mark: TEFLON),
polyester, phenol, diallyl phthalate resin and the like, and a
ceramic pulverized body, for example, cement powder, glass powder
and the like can be exemplified as the bonding materials. If the
self-tuning material 1 is operated under a working atmosphere of
a high temperature, the bonding materials are desired to be made
in the form of porous sintered bodies made from cement powder,
glass particles or other ceramic pulverulent bodies.

In a manufacturing apparatus 10 of the self-tuning material
10, as illustrated in Figure 4, a pair of electrode plates 12,
12 which are identical in their surface areas are opposedly

disposed on a horizontal ceramic plate 11 to thereby form a



The self-tuning material 1 is presuned to be subjected to the foll ow ng

el ectric operation. The self-tuning material 1 is constructed in a
net - shaped configuration such that the respec tive netallic 2Bi$E 20@re
closely joined with one another, and for this reason, an arrival of a radio
wave at the self-tuning material 1 al?ows a slight anmperage of electric
current to occur therein through the el ectromagnetic induction. Between the
i ngr edi 8RS inGBEraSr Lhet wddn IRWN i eBi $WFS 2, aRBe4 0%t Hihe B lretiede
current of a slight anperage flows w thout generating any el ectronotive
force, whiatesodZt hesotheeléand]c thiere|ldctoonnectedeit er eatesend thereof

el ectromagnetic force if it flows between the ingredients 3 and 4 which

di ffer ifrcmhear tbeevolcagbargesnsibemet ectrdic elowent, t AHE spreadstHeér t he
whol e of the self-tuning material 1. As a whole, the self-tuning materi al
is proviededtWode ®1wtiey 197 eafs REre Afr i@ §atHd qaoajtdl%ebftﬁf@eéh tdpd Suy edi
ents 3 and 4 to allow the electric current to flow™ As a result, 23 SE
~ 2002 ;3 % %gkke&%@fng material 1 has el ectronagnetic force still nore

i ncrease IS subjected to considerably great electro nagnetlc force

as a whol e. n th self t uni ter ce,the respecitive neta
Chips 2 are (RoSERSE; GonBAPHOIGRE SnboRerel FRESEH A Th S RAAT e 4 IRRte ©

t hrough t he sel f - tunlng material while w dely spreading out over the
sel f - t upEnBoket seilglasingamatenigls AP, thiee salampleni MeWaRERSlis) Rlaaced
equivalent to a resonance circuit having a coil, a resistor, and a
condensen ithes dydtgsone oxumela eel @ﬁetbeomOLdiaghfghméréduen@¢lthatdafﬂdﬂmh
resonance i s occurable, the self-tuning material Z executes sel ective
anpl i fichei aretallapachipsl ar ahdeqhendoraiin@diot el s aadeaksenly fraitt
radi o waves of other frequencies. This operation of the self-tuning

mat eri ainbec@mes wdidindOfeanéf eqt iare drf bélﬁ?ssﬁﬁﬁléﬁé@ﬂﬁﬁcﬁuﬁgtﬂ whth
connected thereto. If the self-tuning nmaterial 1 is used as a wave director

of a poghapl SF}%EG' eﬁéré@b??“%‘ %@1‘1&1 sdet 'n(&d“?e%.'a@ﬂgs e diiSi €

of , for example mmin [ength, 24 mmin width and 4
20 is laid onto the metallic chips and the bonding materia which

have been put into the molding frame 14.

The self-tuning material thus obtained is considered to be
of sufficient porosity provided that the content of the organic
or inorganic bonding materials therein is approximately 10 wt.%
or less of the whole weight of the self-tuning material, and if
said content is 10 wt.% to 25 wt.% of a total of weight of the
self-tuning material, the self-tuning material 1 is decreased in
what is called the electric conductivity and air permeability
thereof although it is provided with small pores. Therefore, the
content of the metallic chips 2 in the self-tuning material

usually is approximately 75 wt.% or more of a total of weight



mmin thickness, and the self-tuning material of this size is attached to a
digital type portable wreless tel ephone adjacent to an antenna 31 t hereof
as shown in Figure 6. The netallic chips 2 in the self-tunin ﬂqﬂﬁwhﬁé 1

i nclude a great nunber of linear portions through which a sli'ght anperage
of electric 2 3 SEP 2002 14 current ¥ ows, to thereby formradi o waves
which are slightly snpller in wavel ength than half wavel ength of radio
waves eﬁﬁ@ﬁ@ﬁ%bri? et ¥ eBr ehrbahhYt ARPERKEMRLRL Mg RatérPaloT &fdidsteral
result, the self-tuning material 1 achieves anplification of radio waves
whi ch ard wellgdteni tted or have been received through the self tuning
material 1. The self-tuning material 1 includes, for exanple, the
connecting | Wyjehin whieC mdlidicly drsangs 18 difeltded mahufyruriangd admratide

al umi num el enents of one ingredients 3 and the silicon elenents of the

ot her i ngredirRntgetdh 1 W Cbh Dos h2i pEHEEheNbENd i AR A talliQWs RAUC R SUrdENt S
to flow through them are |ocated in a |layered configuration in the

sel -t upng B G gtl[o 170 '\ﬁ%&e?}{e&he}t?eo%s!r%ﬂu%&‘Qk%fs%r balfoke the

) ! are
di scontinuously 1ncludes air of a low dielectric constant in a gré%t number
of small pores.6 therein. In order tq use.the selﬁ-tuni mat eri al as a
pat oh aREBARAZ4F=Hat ofbt IRETEA LN A GRS PHE%ELE. it ol THTEFT e (Wi
so as to be 10 mmin length, 30 mnmmin width and.5 mmin_thickness, and it
is fittBALAEPE 4 réGithddoraidakRepsiot O¥RbRH) Ubbibhe tRENRECCES 1o G ent
metal lic chips buried therein) In order to attach the self-tuning material
1 to thehigherfilowsoftharough ohvbimeldime Eramet LAi hgcoresr 2al00D jagmpleinesd on
an upper portion or other simlar suitable portion of, for exanple, the
wi ndshi ebd &y500 ndsreasss, and ttieecabypeatidowreahs asesairgt edtiei c17 £03 SEP
2002 15 feeder wire connected thereto fromthe autonotive television. In
the sel pregBurg zeBt ehealmdtalhec amdigipa i2s Bh@SUlSl tdnding materials

generally under pressure of 210 kg/cm? to 340 ton/cm?. This
pressurizing operation is continued for a predetermined period
of time, and if the electric current flowing through the molding
frame 14 keeps substantially constant in the amperage thereof,
the molding thus obtained, which is in effect the self-tuning
material 1 is brought out of the molding frame. This self-tuning
material 1 thus obtained is cut to a variety of dimensions
according to usage thereof. For example, if the self-tuning
material 1 is used for a portable wireless telephone, it is
desired to be generally thinly sliced, and if it is applied to

a transmitting or receiving apparatus which uses a radio wave of

a lower frequency as television, it is preferably cut to greater

size.



function for a wi de frequency band of radi o waves, because a great nunber
of netallic chips 2 are extrenely densely coupled with one another in the
interior of said self-tuning nmaterial, whereby an electric coq? &FPORR S
ext ended substantially evenly over and on a plane on each netallic chip. If
a variety of flowing of electric currentls occur through al um num cont ai ned
in one ingredients 3 of each netallic chip, a great number of distances are
created overxﬂﬂQH?1Wﬁ?4ﬁ%ﬁﬁ??%PQnﬁﬂ%ﬁﬁ§$qq(ﬁ§§%Q?tqﬁﬂﬁﬁﬁpq¥ﬂ9nm%&ﬁ%ﬂﬁbves
of length which is equivalent to half wavel ength of the radio waves to be
em ttedl/Al%H, itnishatetpredecedi p Zhehifermref nat séhseredc dddy cothrect ed
within them the electric currents are allowed to flow by using an

el ect r omagratiiad | melicih@ntempdraherdi sbgndes lowesr whaed hbe ekectudic as
currents flow are great in nunber, to thereby create radi o waves which are
slight| yppFeldiglatdl y ea@id thagpprbrihaveyel epotd, of atike,r adico Jmves 1o be
emtted. This can be presuned to be the function of such netallic chips in
whi ch t AY ir 0. h enpa BRILEE

DR NS T gt T R Eugh R chaL g e A O B e e L) 11477 3
sEP 2002 sgkf-tunin tegéﬁ in a plate-shaped configuration according to
t he pre%gn EnF8REESn, “ S SHitch conponent netallic chips are enlargedly
depi cted nore_schematically than the real nmetallic chips, Figure. 2 is a
schematic sefPednalhoi diftshbn hig CR1RSdi #1da tonPepding prateriahpedre
self-tuning material of Figure 1, which has a resonance coil connected

t her et oprBisgurd z8d sira thdemaldéngedtriooeal an esl etioni qigcarnedtf oda hiigin  of
the self-tuning material, in which it is nade of a porous sintered body,
and t heamptakl iancchyyEatareo erd e gesll gppliedt thtedghothesakesdtliicaldnd pshan
the real netallic chips. Figure 4 is a schematic sectional view show ng a
manuf acahdr thegmappahat s amer wik® iselthet mollag natreamal. ofrhle gwaech forgure
5 is a schematic plan view of the nmanufacturing apparatus of Figure 4,

this is that the electric current can break or rupture the
surface film of the resin, namely, the bonding material at each
of the junctures of the metallic chips 2, thereby achieving the
equalization of the quality of the self-tuning material thus
obtained.

As illustrated in Figure 1 or 3, the self-tuning material
1 is heated under high pressure, whereby the surface diffusion
of each metallic chip 2 increases the junctions of the metallic
chips 2 to one another, and provides the interiors of a connect-
ing layer 5 with a great number of small pores 6. In each
metallic chip 2 of the self-tuning material 1 or 8 as illustrated
in Figure 1 or 3, one ingredient 3 has the compositional element

Si of the other ingredient 4 inserted in a belt-shaped configura-



Figure.6 is a schematic perspective view exenplifying a working state of
the self-tuning material of Figure 1, and Figure 7 shows an operating
experiment enploying the self tuning material according to the 4 gEpPoyng
Exanple 1, Figure 7a is a graph of the frequencies of the radi o waves
emitted by a portable wireless tel ephohé which is fitted with the

sel f-tuni,ng mat eri al aqq Figure 7b i s a graph_of the frequencies of the
radi o W€ ettt e bl b‘i“@tﬁlil?‘elté\sesr?p%ﬁ'epHBHe i FeSHoE, they spp
2002 17 fitted with the self-tuning material. BEST MODE FOR CARRYI NG QUT
THE | NVENTROiThehppedehs fummraliash with andavBeednEerst obub esisharde t o
the foll owi ng exanpl es, however, it will be understood that the present

i nvent i ebniss roat: ilonmotfed hiay etlletmenald Gl rgrde)sanpl @hisard vard atHeomso Imah be
made by one skilled in the art without departing fromthe spirit and scope
of the pBWEAhGOMatR@HISL do Melal! iatehitle Zspd&imphubachterd a8 rgPasid i ed
hereinafter. Trimmngs of a hypereutectic alumnum- silicon(Al - "Si) all oy
whi ch i es erce ili,copn:and J 0 0 shy i-n.size,
and i roﬁggg\%e? % ﬁﬁxggdor\%\ndét%tcegéﬁﬂot azzrh.l ?{nﬁ?ﬁi s%‘éagte}{,%%tyagpgiy tHe

i mm d the i wd | vel . % and Q. . %d
hei 1 nESPAGCBPORSI T DR PP EEu Y R H1e o LER adoh 13 SNl YRR e 1 1

aliquid eony resin 4 of 4 wt.% which serves as a bonding naterial, to
t her ebySBBL4i ROVPScBuESnExtPde 1 n a manufacturing apparatus 10 shown in
Figure 4, a pair of electrode plates 12, 12 in a rectangul ar-shaped
confi gur at i oBhehiseld fartainigentnatdrial thels pBresased afeabeasabigsdeddity
| ocated on a horizontal ceramc plate 11 of heat resistivity, and a pair
2 3 SEPtRaoPoltowindealecesistopgrst den walTise 131 fE3 s rghasteiriafdi quries 5
are
constructed in a net-shaped configuration such that the respec-
tive metallic chips 2 are closely joined with one another, and
for this reason, an arrival of a radio wave at the self-tuning
material 1 allows a slight amperage of electric current to occur
therein through the electromagnetic induction. Between the
ingredients 3 and 3 or between the ingredients 4 and 4, this
electric current of a slight amperage flows without generating
any electromotive force, while on the other hand, the electric
current creates electromagnetic force if it flows between the
ingredients 3 and 4 which differ in their electric charges. The
electric current thus spreads to the whole of the self-tuning
material 1. As a whole, the self-tuning material 1is provided

with a very great number of electric paths between the ingredi-

ents 3 and 4 to allow the electric current to flow. As a result,



di spased on these el ectrode plates 12, 12 such that the side walls 13, 13
intersect with the electrode plates 12, 12 at right angles, to thereby form
a nolding frane 14. The nolding frame 14 thus obtained has a pgt§pmympea of
300 mm by 600 nm and depth of 50 mm {s is apparent fromFigure 5 one of
the el ectrode plates 12, 12 has an electric wire 15 connected to a side end
thereof froma transforner (not. shown) for the use of |ow voltages, while

the ot hdhee S&:]tfr‘cfdjé“ﬂ}gatf%atﬁr%ﬁa]s ]arh%f’r 195 e A lorn ek eee t B Bhl Ippesi t e
side end thereof. A horizontal ceramc plate 11 has a thernocouple inserted
t her ei nincradradbyand| W tite s Reied r apeconsidebebivasurced: iwledtiasi de
tenperature thereof. As is shown in Figure 4, newspapers 20 of 150 g in

wei ght aaenfdtdtd Wadaceaers on wHel ot t om surface of the nolding franme 14.
Thereafter, the viscous mxture is put into the nolding frane 14 such as to

be 4 mmin tICkAgSSe1#08uhlhg FhESHAL B, |BYRILENRN rEBBoBH (aCRethPL RO

Mor eover, nemspapers 20 of thé sane kind ‘as described in the foregoing are

al so fla) %ep 2ged on d glfg; fhceoh% tcf}* rBr%%t %'é’l’e&f{] Frent

preSS|ng 7 s ower ace o mxtUre Wit

mol di ng _franme, whil t he time, the tr|c s turned on to
orect 1y obetntgugh Bhe ST W tnd Hiane e B s H?ﬁé‘fh%ea%%gp%%s. g
die 17 keeps |owered until the electric current flow ng through the nol ding
frane i REEEasbs £6150 tamddrte madoF ivdxi mihadt i3 d00 sawpertdie tF 4Nl | ow
the m xture to be pressurized. The pressurization is continued under
pressurmaseri2ad ty cip ¢guivapent otooé tesbnanee amdciufitt hewviingt @ ecdisl,
heated to 80C to 120C, the electric current flow ng through the nol ding
frame 14 resdesadual hyddecieasethsdrdf imheeardled rneynopetaild ahdretdwus fini shed,
the pressing die 17 is lifted to renove the nol ding out of the nolding

frame 14, andnthe H‘il?jrfj-'ﬂ‘}ﬁbcgﬁerﬁc%})'@éhd The mkéhngeEBHﬁneEt aishefduy aBile, L O
plate of 14 mmin length, 24 nmin w dth and nmin thi ckness. Moreover,
this the self-tuning material 1 executes selective amplification on
a particular frequency of radio wave, and absorbs faint radio
waves of other frequencies. This operation of the self-tuning
material becomes still more effective if it has the resonance
coil 7 connected thereto.
If the self-tuning material 1 is used as a wave director of
a portable wireless telephone, said self-tuning material is cut
to size of, for example, 14 mm in length, 24 mm in width and 4
mm in thickness, and the self-tuning material of this size is
attached to a digital type portable wireless telephone adjacent
to an antenna 31 thereof as shown in Figure 6. The metallic

chips 2 in the self-tuning material 1 include a great number of

linear portions through which a slight amperage of electric



nol ded, pl ate is urethane-coated into a self-tuning material of 15 mmin

l ength, 25 mMmin wdth and 5 mMmmin thickness. In order to use this
self-tuning material as a wave director of a portable radio or wreless

t el ephone, the self-tuning material is longitudinally pasted23ﬁﬂ%;@@¥ephone
extrenely adjacent to an antenna 31 thereof by using adhesive tape which
has adhesi ves applied to both sides thgreof, as shown in Figure 6. For
exanpl e, the attachnment of the self-tuning material to the digital type

por t abl &, Wireltess dved ePBeNe nd@ehyr Adi uskid «adbo waves Qfrel - i@rg i)
their frequencies allows the tel éphone 2 3 SEP 20D2 20 30 to reraln

f easi bl Y nj ! it Y RiQrati I el . lity
cven i t TRSLEE SHnsace; Sabh ChHh IV SReL-NN B2 Rt o e
Japan. Also, the djqgital type portable wireless telephone fitted with the
sel f- 1 uRFng SRR hI CERIGH obhaeoPDF - EpnbRdi RAFG*Falel S8R Esmmumesition
even within the manufacturing factories or autonobiles in which there is a
great dEhP &eliotyBidngepafpréaz Fhachieves nyaprbi ficaiirn Qf dadie dawdsum -
silicon(Al - Si) alloy, as used in Exanple 1, is also enployed as the

met al | i shékhpare, tandearcmitbest oni thave pewche me aedeteltarid moaxiin thE0 He Iif ~
content). The m xture thus obtained is 800 g in the weigh thereof. In the
manuf actuni g aBRarakus 1IShown in Figure 4, newspapers 20 are flatly placed
on the bottom surface of the nolding frame 14. Thereafter, the 800 gram

m xture obtaipped 381¢esghifgd hAciPEaf OEIQHRY Hhe sPUt £ Rt Gt Ao 1) dichQ,
frame 14, and is |leveled on"the surface thereof. Myreover, newspapers 20 of

I
e SoTEQKHBL TRt LA getantao o shmlletl haydien e,
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elements of the other ingredients 4, which both ingredients 3 and
4 allow induced currents to flow through them, are located in a
layered configuration in the self-tuning material 1. Moreover,
the self-tuning material 1 discontinuously includes air of a low
dielectric constant in a great number of small pores 6 therein.
In order to use the self-tuning material 1 as a patch
antenna of automotive television, the self-tuning material 1 is
cut so as to be 10 mm in length, 30 mm in width and 5 mm in
thickness, and it 1is fitted with a connector means (not shown)
to be connected to the metallic chips buried therein. In order
to attach the self-tuning material 1 to the interior of an
automobile, the self-tuning material 1 is fixed on an upper

portion or other similar suitable portion of, for example, the

windshield or windscreen, and the connector means has an electric



Z 3 SEP 2002 21 nolding frane, while at the sane tinme, the electric power
is turned on to electrify the interior of the nolding frame. The pressing
die 17 keeps lowered until the electric current flow ng througk 3 SEPN2M0Zi ng
frame increases to approximtely 6,0001@npere, to thereby allow the
pressurization of the mxture. For the pressurization, pressure of 70 t/cn?

is exerted upon the |nternal ture of the | di ng frane, ile at the
sane L1 FEC 95 R uTeeEr o HAPPEFRAr Bt 508, SUBEMORRGRe HEE Y kTN
electric current which flows through the nol ding frarre is gradually
decreased. TH& rdesorekortwningisatenial hé, Athe gntgnpay iisn prasugid) treat ed
condition is oxidized on the surface thereof with the atnospheric oxygen,

to ther ébncitiomneater t he veldect frequerse st hand tifersafio Afdeest hberiaxiser ea has
been rapidly heated to 1,200C, the ceramc pressing die 17 is lifted to

renove gheasi Mgl et d@@t@iﬁi@ ehipof 2t heemekdiregefllyare nkel yisugmidi ng
is cooled. The sintered nolded plate thus obtained is cut to size of 10 mm

in |l engihe n3QHaMd b diRgt T apde 1HHéH'o£hb§k§§§§l s%'i‘f—%uﬁ%‘ﬂ&e%a‘%rer”if‘aélns

(not shown) is connected thereto to use it in the formof a pat ch anténna

for an ay tive t Ie|5|on The smtered nol is_in.effect
Lhe oo FHERABKL ¥R, pIRRYr YO RonhIt Al T A TRAED BuBistant] %srﬁvaf& Sor

w ndscreen of an autom)bl I e, and has an electric feeder W re 2 SEP. 2002
22 conn@¥EEd AT tPR Eométor OMe5ASht METEIL T TR P t el v s?oﬁaFéﬁaé‘doén t he

autonobi le. This autonotive television fitted with the self-tuning material
remai nsfiaviBgaef oeyerhri fecurEents crceWeridurowfemjiuminun onhaddes dmg t he
skirts of nountains or into tunnels of small distances together with the
aut onpbohe admaguediente tel effi sach imetablibd. cAlipg, 4 higxeladl envumsben rodnai ns
subst an
distances are created over which the electric currents flow, to
thereby form radio waves of length which is equivalent to half
wavelength of the radio waves to be emitted.
Also, in the metallic chips 2 which are not electrically
connected within them, the electric currents are allowed to flow
by using an electromagnetic induction, and the distances over
which the electric currents flow are great in number, to thereby
create radio waves which are slightly smaller in length than a
half wavelength of the radio waves to be emitted. This can be

presumed to be the function of such metallic chips in which they

serve as wave directors of the antennas.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a schematic sectional view exemplifying the



tially unchanged in the reception thereof even if the autonobile having the
tel evision | oaded thereof is changed in the advancing direction thereof.
This patch antenna allows the television to be better in the r28:BtP 202

t hereof under a ultrahigh frequency of shhl | wavel ength of televisual radio
waves than under a very high frequency of televisual radi o waves. Al though

being naot_qidlustrated  the self-tunjng material 1 cut to size of 4.5 mmin
| engt h, %ﬁ}rnﬁqq%Qﬂ(ﬂ%F%ﬁﬁf B i B ﬁ%ﬁﬂ%@g-?%péQQQﬁﬁﬁﬁﬂﬁt()i nprove the
per f ormance of, an anal ogue t;ge cordl ess tel ephaone for the use of a snal

anper ag@ ST ARG § Ef RFRSCRhi T ERE 1Rval 1y WO Choi nRReNE deetrt kG i n

t he comruni cati on coverage thereof, and in this case, the self tuning
mat er i alchippatedrhaegedlvf depécpadenprgackhemagigatlie dhiard the hierl
whi ch together forma set of the anal ogue type cordl ess tel ephone. 2 3
SEP 20pae2a 1Thics atdnpd,ess tel ephone is experinentally found to all ow
communi cation over a linear distance of nearly 300 neters even if it is

moved into apGeHeeioe iid dHdendtam aemodainhaussy dHbw ey adalQoue dype
cordl ess tel ephone fitted with the self-tuning material, comunication is

t hus feasihl [ a 1S e [ : e C | gss
tol ophondCunpén e BAAtEsafiapt kRTR E ity fo L SR AL MEMR L Lo AL
true of _a sinple type portable tel eph called PHS in Japan which is a

di gi t al "EFpE EEPAESES EoUph SRENSSHATDIISE SR sint er ed ol ded pl at e
obtained in Exanple 2 is cut to size of 4.5 mmin length, 10 mMmin wdth
and 2.5 mm i AigNTEkReds 2afFheRadHEnFaGt iongur & 12w iShoddhet MesHdsi &F- t he
coil 7 connected thereto, which resonates with frequencies of 700 MHz to
900 MHztiphi efcthée sehfttembng gnatehiiade gmeahdchaipl ifimade opf of pahius
waves to be emtted through the self-tuning material, and attains nore

ef f ect i génabsedpbody, oAndt hbe matladlivavelsipd dwebdrel rggliendildsistrated

more schematically than the real metallic chips.

Figure 4 is a schematic sectional view showing a manufac-
turing apparatus for the self-tuning material of Figure 1.

Figure 5 1is a schematic plan view of the manufacturing
apparatus of Figure 4,

Figure 6 1s a schematic perspective view exemplifying a
working state of the self-tuning material of Figure 1, and

Figure 7 shows an operating egperiment employing the self-
tuning material according to the following Example 1, Figure 7a
is a graph of the frequencies of the radio waves emitted by a
portable wireless telephone which is fitted with the self-tuning
material and Figure 7b is a graph of the frequencies of the

radio waves emitted by a portable wireless telephone which is not



In order to use this self-tuning material as a wave director for emtting
the radio waves froma digital type portable wirel ess tel ephone, the

s_e[ f-tuning material is longitudinally pasted on the digital tzgespprmbl e
wirel ess tel ephone 3 0 extrenely adjacent to the antenna 31 thereof by
usi ng adhesi ve 2 3 SEP 2002 24 tape which has adhesives applied to both
sides thereof. If any of portable wreless tel ephones is arranged to have
this self-tuning material internally attached thereto by a nanufacturer
thereof, it is nore effective to inprove the performance of any portable
W rel ess. p S lce+4 lin 0 r.,:gjobtain a nodified sintered body
of poro§%%§%3199E§ SPE?ggﬁﬁiﬁgglgﬁ %%Sﬁr%%&ﬁ (specified as "FC-25" in the
Japanese | ndustrial Standard which contains C of approxinmately 3.50, Si of
approximately 2.5% and Wh of approxinmately 0.50) are used as the netallic
chips, and may be m xed wth powdery epoxy resins of 1 kg which serve as
the bonding material. The m xture thus fornmed nmay subsequently be treated
as descgtﬁngéﬁg ﬁ%gn@thglg§cgg@ triat ThOenehkegtrification of the nol ding
frame is brought to a stop If the internal tenperature of the nolding frane
14 becones cqopstant in.1.mnute to 2. 4\ n fter th tallic chips _and
t he bondi ng fv%%esfgﬁgnﬁavléwﬁggﬁoﬁlr e“glsll:ﬁl'r irgévgsbwgt‘ﬁig ef%€°$r§| %Vnéefl%g ,cet he
pressurijzatjon _is_continued until these nolding naterials are fornmed into a
mol ded PP abBeof OploHdt s B¥AEP LS ¢ Vendt et barper UnfREssPedsithg tdi e
17 is lifted to renove out of the nolding frame the sintered plate thus

nol ded. tipeppsertd tnweskédnphiat aothddémabedi hgdthe Ffeliowanghexampdesher e
to cool it after being renoved out of the nolding 2 3 s~P ~z 25 frane.
This plateé wvariesishantmagabastmakieathy amdei skilybd in wheghérbeedadeutt is
por ous.

departing from the spirit and scope of the invention.
Example 1

Metallic chips 2 are manufactured as specified hereinafter.
Trimmings of a hypereutectic aluminum - silicon (Al - Si) alloy
which includes 12 percent silicon and is 10 to 30 mesh in the
grain size, and iron powder are mixed with each other. 1In this
case, the alloy trimmings and the iron powder are respectively
95.5 wt.% and 0.5 wt.% in their mixing proportions.
The resultant mixture is additionally mixed with a liquid epoxy
resin 4 of 4 wt.% which serves as a bonding material, to thereby
obtain viscous mixture.

In a manufacturing apparatus 10 shown in Figure 4, a pair
of electrode plates 12, 12 in a rectangular-shaped configuration
which are identical in their surface areas are opposedly located

on a horizontal ceramic plate 11 of heat resistivity, and a pair



In the place of the cast-iron trinmmngs, trimmngs of mld steel (of 2.50
to 4.50 in the carbonic content thereof) nmay be used as the netallic chips,
and gl ass powders of 1 mmin their average di ameters or cera@i3cSpevadtyr s may
be substituted for the epoxy resin as thg bondi ng material. Next, in order
to denonstrate the operation and effect § the present invention, the

oo, OE B R B DU 00 P BRLE 0 SR B
e ol ses, Bl e 2 dialialoLvps o able v elegs delenfione (or

position for affixing the self-tuning material was as shown in Figure 6.

Thi s pdfalas el 3ellebhidgHe naactheddily & elessreget Péatradild, whdeatt Kégbbf for
300 m|liseconds in an anechoic roomfor radio waves, and for conparison, a
port ablanglie®) ess thkéephpnEomwhi @ hmebdingt ffameéetldwi t h any sel f-tuning

mat eri al was al so subjected to neasurenent of radio waves emtted thereby

in the same B{ealidinPoaris 1 ntefid obtlhifepgonhabbepbetephareafl bt gdowi th
the self-tuning material proved to emt radio waves of 755.135 MHz in their

frequengl &5y d0OURR 8| Sefc 98PN Ygh shows the 2 3 SEP 2002 26
frequencies of the radio waves emtted by the portable wrel ess tel ephone

fitted with e; self- .hg erd, Ficgure 7 I i y t he
frequenci es %4] %%eéégéggh\?\agggkerﬁlgbgg bSy tqref;’ee %o’?t%% gé%@?%f%éés ggg%%one
which is not_fitted with the sel,f-tyning material. From Figure 7a it Ls
under st'dgd #%aﬁa§h@npSﬁFS%Fécwﬁﬁéﬁegg f QQﬁ€§%§ﬂHQtQHF %rFqﬁet§%¥?9%uning
materi al has a peak val ue of 49.90 dBuV in the frequencies of the radio
waves &iom éd trpasdpymesndnehi shpwak far ddg $1sgpedr RN JostiperForvhdla peak
val ue of 43.80 dBuV in the frequencies of the radio waves emtted by the
por t abltdenioEiesseletbphdaecphhitehl2s hast amp@dtesdt ndict twitdee eaifectad ngo
material. Figure 7a also shows that in the portable wreless tel ephone

an opposite side end thereof. A horizontal ceramic plate 11 has

a thermocouple inserted therein, to thereby allow the molding
frame 14 to be measured in an inside temperature thereof.

As 1s shown in Figure 4, newspapers 20 of 150 g in weight
are flatly placed on the bottom surface of the molding frame 14.
Thereafter, the viscous mixture is put into the molding frame 14
such as to be 4 mm in thickness, and this mixture is leveled on
the surface thereof. Moreover, newspapers 20 of the same kind
as described in the foregoing are also flatly placed on the
surface of the mixture.

Nextly, a ceramic pressing die 17 is lowered onto the
surface of the mixture within the molding frame, while at the

same time, the electric power is turned on to electrify the



fittedwth the self-tuning material, the frequencies of the radio waves
emtted thereby remains constant, and the radio waves emtted thereby are
stabilized in their condition, while on the ot her hand, the por23b$EP 2002
wirel ess tel ephone having no sel f-tuni ngomat eri al attached thereto creates
radi o waves of frequenci es which are approximate to the particul ar
frequenC| s.golp%) 3%V’ g .0 bgrenltt ethereb. ca S|Eg nstab&g d
condi ti on’ (:1" T Hdi e ?ﬁ%l’eby F&lbesﬁ 7 ToPE waYEre
measuring instrument. ("Trifield Meter” SEP 2pp~ 27_used to

conduct WHet¥ of PBWSHE et | FBRFSNE ﬁérot‘*’érl‘i‘lge W‘F%‘I“&st{'@l SPHSHEq t f haee
mark: MTSUBISI DiI) was fitted with a single piece of the self-tuning

mat eri alirajessmt 1@ 2heamproketo pprnavininer ol . 00heamporat bd thereby

el ectromagneti ¢ waves which | eaked fromthe speaker area of this tel ephone
whi | e i taliasy i nhepariattiwte was measpredsuahdedt waBhéopi@stsmriezation is
approximately 1 nG On the other hand, wth the self-tuning materi al

renmoved doridddce drilephoressife e [ OBERESd Co flay egihineg) t he
speaker area thereof nmeasured 100 nG while it was | n oper ation. Simlarl Yy,

a differg q.[gh pﬁr bR e EGLESS o &) eLb! rape nas (?Nkage ér?l’&}lc

fitted e self-tuning material was rreasuredlnthel

I f h h f whil '
perat| ORL LG { e AR RS oONE (BB TID G 18 nG S e LY

portable w reI ess t el ephone wi t hout any sel f-tuning mat erial nmeasured 100
NG or mYeELeR ek Ieaﬁéggéh@f Ié‘l’le‘é%’?%rré’@?é’ﬁté%v% fihois t Réndgbgrer Hhea
thereof while being in operation. These experinental results show that the
sel f -t upneF sider dag Friodbse ldiftatss ot di wgreeecthaipsrldidido melvesfntiioh are
unnecessary to allow the portable wireless tel ephone to maintain high

qual i t y mofl ddogmifiviaes ilan ianda thegmdrdbgqugency desricedaf radi o

The molding thus obtained is cut to plate of 14 mm in
length, 24 mm in width and 4 mm in thickness. Moreover, this
molded plate is urethane-coated into a self-~tuning material of
15 mm in length, 25 mm in width and 5 mm in thickness.

In order to use this self-tuning material as a wave director
of a portable radio or wireless telephone, the self-tuning
material is longitudinally pasted on a telephone extremely
adjacent to an antenna 31 thereof by using adhesive tape which
has adhesives applied to both sides thereof, as shown in Figure
6.

For example, the attachment of the self-tuning material to
the digital type portable wireless telephone 30 for the use of

radio waves of 1.5 GHz in their frequencies allows the telephone



waves. . Experinment 3 28 2 3 SEP 2002 A voltneter was used to performthe
follow ng experinment. A portable wireless tel ephone (trade mark: PANASON C
DP141) was fitted with a single piece of the self-tuning naterial adjacent
to the speaker portion thereof. In this tel ephone, voltage ge@3ggepdr21@
means of the | eaked el ectromagnetic waves neasured + 0.1 nV to +0.6 . On
the other hand, in the sane tel ephone free fromthe self-tuning material,

t he | eaked el ectromagneti c waves were 58und to create voltage of - 1 nV to
+ 3.6 mV. These experinental results dénote that the self-tuning materi al
according to the present invention has effects in which | eakage of

el ect r oftighet Femavy eked s v @ Hef pepmmwt kCal ran asidhaattephondeteriiecabasnd,
and the radio waves emtted fromthe tel ephone are increased. Industri al
Appl i cabm | they pddrietuigh guad itst fevtemniifg that telaphatfie t e nuvese fitromn@eakaon i s
simple in the construction thereof, and is small in the dinen sion thereof,
this sepfetéedtiee NES erilali foFéie G WS OIAMTED 3. CWllsd, OtRar Higutar ¢agko
waves to perform sel ective anplification upon them whereby the self-tuning

mat er i gho L@k S Wk ddl t%éﬁéﬂé’ff&ﬂ%ﬁ m@ntt%ngeqrf-eu\e@cgg 1?!%’&89&8'1 for

radio or wreless 2 3 SEP 2002 29 conmuni cati ng devi ces e use of a
m'crowqy b L Linetrico.wayv bﬁng f th F'ﬁ]gi ves. \’g‘el 0, . Bi.s
self-tuﬁ?%gsggygé?gko#sgg ggﬁgﬁggﬁéb y %ﬁa?# g?ze %&%ﬁ%ﬁ an ?h%%é or'e,
the attachnent thereof to_a nobi,le type co nication device scarcely
boconestlin BRLEERFESEbNG  EoEr C Sond AR HoviIheh N1 ere B om
the viewpoint of the application of the self-tuning material to the patch
ant ennaggreat jdeah edveentsg®.-that a linmted small space suffices for
nounting the self-tuning material to the comunication device. In addition,
even i fEXdmplie r2ction in which radio waves of a mcro wave band or
mllinmetric wave band are emtted or received does
The trimmings of a hypereutectic aluminum - silicon(Al - Si)
alloy, as used in Example 1, is also employed as the metallic
chips 2, and are mixed with a powdery urethane resin (10% in
content). The mixture thus obtained is 800 g in the wéigh
thereof.
In the manufacturing apparatus shown in Figure 4, newspapérs
20 are flatly placed on the bottom surface of the molding frame
14. Thereafter, the 800 gram mixture obtained as described in
the foregoing is put into the molding frame 14, and is leveled
on the surface thereof. Moreover, newspapers 20 of the same kind
as described in the foregoing are also flatly laid on the surface
of the mixture.
Nextly, a ceramic pressing die 17 is lowered, while at the

same time, the ceramic pressing die 17 is lowered onto the

surface of the mixture covered with the newspapers within the



not always remain constant, the self-tuning material is conve nient in that
it is not required to be changed in the angle at which it is located in a
portable wirel ess tel ephone, each tine the direction in which2#$8EPagitd
waves are to be enitted or have receivedyplters when, for exanple, the
self-tuning material is noved together wth an autonmobile in which a
portabl e }{eles tel ephone fitted therewth is |loaded. If the self-tuning
et er | aMAYHE BFEEENL HikdhtFonths SPFScHEd 0 BhfofieEtE)ge Power 1s
communi cati on_devi ce, the conmmunication device can execute radio or

wirel es$WESHRAIMREaE? oRLAFERSEY SheeAgtREAPHg Ofhdheadad didiesf tande eRiet ed
thereby even if the antenna thereof is not stretched. 2 3 SEP 2002 30

Al so, i foresséswnalice ldoikeeps domeeetedntdlt hbeseléctunt ngunetret i flowing
self-tuning nmaterial nore enhances anplifying operation thereof for

parti cultdirowfh o thevesoldiayl ofrihe coropsisal i o deppeexinbtelyt hey@yth
to conduct communi cation under feeble radio waves, whereby it is feasible

to enl angehand oy ¢ b f 58 Bﬁneh@sgkasmwaw@ﬁooPrtmé L‘ﬁinfé? e. Fo

. r
communi cafi on can be executed in an area of an identi cal er of radio

stationsg, Thi | = i N terial is fr f.rom,any. influence of a

i ncr easz:hien éﬁ%sg%ﬁ%%gﬁ gf g%r%sv?gl\;ees Oe‘{;n’i ??eé/l%l}l a lrsad?}éegge%i I”éjloé‘sgthe
comuni ¢ati on devi,ce, an%ﬁ%h?{efore, it 1s unnecessary to allow for, an evil
eff ect Sf L&KM A Satfuriths Meing eV tsd tier'dly A Hiibem

bodies. In a band of high frequencies such as _a m crowave band or

m |1 methie walstyaad, i3 haapdidd upeabedatter i at 2BBCOr di n§heseuRenpr ddent
invention selectively anplifies radi o waves of particular frequencies, and
absor bs edadite iwav esiraensgt hehithegiibows e hitmarghpathiec urat di ngquEnames,ig o
thereby stabilize the condition of the radio waves emtted or received

t hr oughgtrhelusdlify tded rgas@d er i @he kkakbe Felrf -dhiy nigs Mehet | ahef ALNi-shed

Wi th such properties is applied to a portable wrel ess tel ephone, the

por t abl Sl‘l’ioryeHEﬁsatﬁhgﬁﬂ?n%eia%eﬂl | QRO HiQrPT €Y ek i 4L §MbAS PR Yur k&P on
of any unneCessary radi o”waves, whereby the tel ephone
thereof with the atmospheric oxygen, to thereby increase the
electric resistance thereof. After the mixture has been rapidly
heated to 1,200°C, the ceramic pressing die 17 is lifted to
remove the sintered molded plate out of the molding frame 14.
This molding is cooled.
The sintered molded plate thus obtained is cut to size of
10 mm in length, 30 mm in length and 5 mm in thickness, and a
connector means (not shown) is connected thereto to use it in the
form of a patch antenna for an automotive television. The
sintered molded plate, which is in effect the self-tuning

material is an upper inside portion of the windshield or

windscreen of an automobile, and has an electric feeder wire



2 S SAP 2002 31 is hardly influenced by environnmental noises. As a result,
t he tel ephone enabl es communi cati on wi thin manufacturing factories or

aut onobi | es which include a great deal of noises, and can di P iSEP pogpubl e
of mal function of nedical equipnents injgeneral hospitals in which

el ectronic machines or facilities of high performance are |ocated. In the
manuf act uri ng met hod according to the present invention, the mechanical

pr oper t F@8NgRESHi FOpERAEEDINEEYOHMaE ddiereodnfaghnat eelayishen oadgdist ed
by changing the quality and configurations of the nmetallic chips and the
bondi ngomatéei augomold lei.xi ng ratio of the netallic chips and the bonding
materials with each other, the pressure which is exerted upon the netallic
chi ps and t hghhendaagomatereal se i eidhe firttald | @ichi pshanddie-tondigg
materials are heated, the tenperature of the heating operation acconpani ed
by the phessihilzidechaORRY afd s t-ttdyey Bl athe CreBepeisndthBecbendivag, ir
materials, and other conditions on which the self-tuning naterials are

manuf act urqd. of 'édaﬁﬁ"bﬁﬁesch%a%ﬂ é"er%ggmgfunttgﬁng’lc;ft .'Qgtﬂﬂkgﬁ%ggcif

whi ch are suitable for the applica requencies of radio or wre
communi cation devices. The applicatiqn of .this nuf act uri ng Idi
accordiﬁ@akg t heS hPBEERL ?%@% ?anggﬁlngglyaBEEWP éi?oro%it Ciht Hhge
self tuning materials in the formof sinple contjinued bodies of the 2 3
SEP zZppteloVasian iie chrRedhi chlére rdii i vRISViDiPR nreReiRssENESGER- and
those which are porous sintered bodies of high mechanical strength. The
resi n ftbalni ehchaegednith ngherst @¢erl orartthansde teyenorif tthe Bortdmoegpile
material may be increased in the additive anmount thereof to allow the

sel f - t unavnbngaties i ©é1éwi Hoh r bersdad nEd o Prief ehabiged tihetekomevahkdng
sel f-tuning naterials in the formof sinple continued bodies of the

met al | i @1 £8t080Ar €hapebiced to

This patch antenna allows the television to be better in the
reception thereof under a ultrahigh frequency of small wavelength
of televisual radio waves than under a very high frequency of
televisual radio waves.

Although being not illustrated, the self-tuning material 1
cut to size of 4.5 mm in length, 10 mm in width and 2.5 mm in
thickness is effective to improve the performance of an analogue
type cordless telephone for the use of a small amperage of
electric current, which is usually not more than 100 meters in
the communication coverage thereof, and in this case, the self-
tuning material is pasted on each of the parent machine and the

child machine which together form a set of the analogue type

cordless telephone.



portions of radio or wireless comuni cati on devices which do not require
the self-tuning materials to be furnished with nechanical strength, and the
self-tuning materials conprising the porous sintered bodi es are3§&rd 2ger
radio or wirel ess conmuni cati on devi ces ich are operated in severe
service environnents of, for exanple, high tenperatures and high humdity.
2 3 SEP 2002 33 CLAINS 1. A sglf-tuning material in a plate-shaped
confi gur ati of P SonfR TS 735 nE€aPPPONENITs SHREHBERE el efUBRBUH R R one

anot her under the effect of surface diffusion, and respectively contain two
or nor e Semnigfatingy caNeht s, Langabr gaatense phongadily BOfdinefats eeven s
whi ch keep the netallic chips joined to one another, wherein an internal
resonandd€ ditr dsi maveed dimred ebycamdaits dogial dsilrigghireampe vagelef hedwesdri c
current which occurs therein with el ectromagnetic induction upon arrival of

a radio waverat the sekfioguei ngypet ebkdlesko tdlepplneachi evedt e texegy i on
of selective anplification upon radio waves emtted or received thereby. 2.

A sel f - e [ L I = ; f i gurat.ion, iSi tallic
B S e
surface _diffusion, .and re cti,vel,y contai n two_or nore kinds  of

har odi HEECSInd T GHTS  BRerna ol DI never| SPedfRte hsphone
metallic ¢chips joined to one another, wherein poth ends, of a coil .

r esonat Wﬁéc\kﬁ £ BOpafHEPLBPSR YiERuERRySSHI ALY NEhRF e ithddtisy 1%
allow an internal resonance circuit to be fornmed by including a slight
anper agbref Qfecdr sdmeder ditpswvhpertdetar selgepens wald ad eRH¥ o ipaghrdrare

i nduction upon arrival of a radio wave at the self tuning nmaterial, thereby
achi evi wgitheiexecdtigamadf typleecbirddess2 t@lepBoRe2~0z 34 anplification upon
radio waves emtted or received thereby.

Exgmgig 3

The sintered molded plate obtained in Example 2 is cut to
size of 4.5 mm in length, 10 mm in width and 2.5 mm in thickness,
and as shown in Figure 2, it has both ends of the coil 7
connected thereto, which resonates with frequencies of 700 MHz
to 900 MHz. This coil functions to achieve greater amplification
of radio waves to be emitted through the self-tuning material,
and attains more effective absorption of other radio waves of
feeble frequencies.

In order to use this self-tuning material as a wave director
for emitting the radio waves from a digital type portable
wireless telephone, the self-tuning material is longitudinally
pasted on the digital type portable wireless telephone 3 0

extremely adjacent to the antenna 31 thereof by using adhesive



3. The.self-tuning material as set forth in claim1 or 2, conprising chips
of hypereutectic alumnum- silicon (Al -Si) alloys, which chips are
densely coupled with one another under the effect of surface d8fSER @y and
a thernosetting resin which keep the alloy chips joined to one another. 4.
The self-tuning material as set forth ¢h claim1 or 2, which is pasted on a

nobi | e type radi r wreless communi cation .device adjacent to the antenna
t her eof Ed M G & 7 AIHS 19 AP L SR T EhdahertitAeoR:  The

self-tuning material as set forth in claim4, which is forned in a

pl at e- shaped Idommivgwiatiart adfl erstidie jes cHigerifones res R ERBIEdesh have heir
grain size, and is applied to a nobile type radio or wireless comuni cati on
devi ce tbdst heelfetuhingdi manavéslof irB0Ormakly o B0GEHMd ithetredior by a
frequencies. 6. The self-tuning naterial as set forth in claim4, which is
formed manafeplathareshapee rea i giication nfrareedlfleict ictel psoof iMdProesh e 40
mesh in their grain size, and is applied to a nobile type radio or wirel ess

communi gatireRnd@WeC @ ff Gnyt R Usd 1 Wwiddie spves fhche0 Mz to 5000 Mz in
their frequencies. 7. Thé self-tuning material as set forth in claim1l or

2, which,i plhied to a television set or a radio set in the formof a
pat ch agéé%ﬁgg*i 2 $ SEP 2002 35 8. The self-tuning material as set forth

inclaiml, iherein chi ps, of .hypereytectic al umn -.silicon(Al -Si)
11 oye. "and S AEPRSSEEr PRESH DR eE P oo U T HEL RIF D HerEO L G 17
sintered together. 9. A method for manufacturing the self-tuning material,
wher ei nkfet@f | ite idMingz orfai el thWiSTor (FBPELELREs 7 I"H§réd” ehbs the
which a smaller amount of ingredient is distributed in a |ayered, net-liKke,
need| e- dappeeseodmidpatatiiadn randdrd whieh actytahaped ednfappuantimateland an
organi c or inorganic bonding material which is small in dissipation of
el ectri 8.pdyesiasf appasskimdtelsach 58, hand Hndofirepprestuwtialyd Qtker aaehi gh
pressure while being highly electrified in the direction
used as the metallic chips, and may be mixed with powdery epoxy
resins of 1 kg which serve as the bonding material. The mixture
thus formed may subsequently be treated as described for Example
2 except that the electrification of the molding frame is brought
to a stop if the internal temperature of the molding frame 14
becomes constant in 1 minute to 2 minutes after the metallic
chips and the bonding materials have been pressurized within the
molding frame, the pressurization is continued until these
molding materials are formed into a molded plate of predetermined
thickness, and thereafter, the pressing die 17 is 1lifted to
remove out of the molding frame the sintered plate thus molded.

The molded sintered plate thus obtained is left in the

atmosphere to cool it after being removed out of the molding



per pendi cular to the pressurizing direction to nold the netallic chips and
the bonding material while being heated, whereby the netallic chips are
activated on their surfaces, and are enhanced in their capabl§ 8gptmyadsorb
one another, while at the sane tinme, gdie atons of the netallic chips are
surface-di ffused anong or over the netallic chi ps, to t hereby allow t he
respectlve netal ¢ _chi ta be cou W t h, one her, and the self
tunlng %élﬁaPﬁFglnéfiﬁ?ﬁ (gu%ﬁ%ﬁﬁi%d %6 ti §lifatiSort ¥H¥r et by
using a bondln material. 10. A nethod for manufacturing the self-tuning
mat er i aMelathdr %i%arﬁﬁealﬂﬁ d PPNt ai ning two or nore kinds of ingredi

2 3 SEP 2002 36 ents in which a smaller anmount of ingredient is distributed
in a layeredImethd idkeycenedd|Bres hegsad icont i tguimatiingrs ,ort witdmeim s o f and 3d
shaped configuration, and an organic or inorganic bonding material which is
smal | iBtelka dicsipass ofo of . B eChr thepeweboalie Eoxeednw ttheeaelt oty ,band
are pressurized under a high pressure while being highly electrified in the

directi ggeperRendicuhéfal pit h@h%_@ sHhlZhndsdi F@QHE?Q be mMohth tihe dRIALlIC
chi ps and the bonding materi al ife bei hg heated, whereby the netallic

chi ps aé‘x’re?ﬁg' i e‘%’értsh%'rr c%lirattnﬁ%e on LG P ANCRd ) x}«{l\ﬁdérfo Hfl-f) ulity

to adsorb on€ anot while ane tine, ‘the atons o
chips are surface- dlff ed a ver, he netalllc chi ps, to thereby

al | ow t [BOFEsHESHETVES quiﬁ%gpgmtgrﬂé coupl ed with one another, and

moreover, the metallic chips have their atons internally surface- dlffused
in them to NR&tebyTSta%dRyt Heh demoRghEatontbe eRerabian padcwiffectamt a
self-tuning material is produced in the formof a porous sintered materi al
in a pl dhe- phrased tconfventrian ontivhi Ebligwingnespedimenhsi wegenaxeportes] 11.
A nmethod for manufacturing the self-tuning materials as set forth in claim
9 or 10bywhedapgntabi peldf thypegemaeetiialamamufamtured iieoExAlplS )1 .al | oy,
and a thernosetting resin are m xed with each other. .A[.Af?.A°.A3 .Ae.A . A

Experiment 1

A single piece of the self-tuning material was affixed to
a digital type portable wireless telephone for radio waves of 800
MHz in frequency band. In this case, the definite position for
affixing the self-tuning material was as shown in Figure 6.

This portable telephone was measured in the emitted radio
waves thereof for 300 milliseconds in an anechoic room for radio
waves, and for comparison, a portable wireless telephone which
was not fitted with any self-tuning material was also subjected
to measurement of radio waves emitted thereby in the same
anechoic room. As a result, the portable telephone fitted with
the self-tuning material proved to emit radio waves of 755.135

MHz in their frequencies. Figure 7a is a graph which shows the
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the speaker area thereof measured 100 mG while it was 1in
operation.

Similarly, a different portable wireless telephone (trade
mark: PANASONIC DP141) fitted with the self-tuning material was
measured in the leakage of electromagnetic waves from the speaker
area thereof while it was in operation, and this leakage was
found to be 10 mG to 15 mG, whereas this portable wireless
telephone without any self-tuning material méasured 100 mG or
more in the leakage of electromagnetic waves from the speaker
area thereof while being in operation.

These experimental results show that the self-tuning
material produce an absorbing effect upon radio waves which are
unnecessary to allow the portable wireless telephone to maintain

high quality of communication in a high-frequency band of radio
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These experimental results denote that the self-tuning
material according to the present invention has effects in which
leakage of electromagnetic waves from the portable wireless

telephone is decreased, and the radio waves emitted from the

telephone are increased.

Industrial Applicability

Although the self-tuning material of the present invention
is simple in the construction thereof, and is small in the dimen-
sion thereof, this self-tuning material forms a resonance circuit
to particular radio waves to perform selective amplification upon
them, whereby the self-tuning material can be used in the form

of a patch antenna or a wave director for radio or wireless
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is an advantage that a limited small space suffices for mounting
the self-tuning material to the communication device. In
addition, even if the direction in which radio waves of a micro-
wave band or millimetric wave band are emitted or received does
not always remain constant, the self-tuning material is conve-
nient in that it is not required to be changed in the angle at
which it is located in a portable wireless telephone, each time
the direction in which the radio waves are to be emitted or have
received alters when, for example, the self-tuning material 1is
moved together with an automobile in which a portable wireless
telephone fitted therewith is loaded.

If the self-tuning material of the present invention is
attached to a mobile type communication device, the communication
device can execute radio or wireless communication without
strengthening the radio waves to be emitted thereby even if the

antenna thereof is not stretched.
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wireless communication device, and therefore, it is unnecessary
to allow for an evil effect of an increased amount in radio waves
emitted thereby upon human bodies.

In a band of high frequencies such as a microwave band or
millimetric wave band, the self-tuning material according to the
present invention selectively amplifies radio waves of particular
frequencies, and absorbs radio waves of other frequencies than
particular frequencies, to thereby stabilize the condition of the

radio waves emitted or received through the self-tuning material.

If the self-tuning material furnished with such properties
is applied to a portable wireless telephone, the portable
wireless telephone 1is allowed to prevent the emission or

reception of any unnecessary radio waves, whereby the telephone
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self-tuning material can be adjusted by changing the quality and
configurations of the metallic chips and the bonding materials,
the mixing ratio of the metallic chips and the bonding materials
with each other, the pressure which is exerted upon the metallic
chips and the bonding materials while the metallic chips and the
bonding materials are heated, the temperature of the heating
operation accompanied by the pressurizing operation to the
metallic chips and the bonding materials, and other conditions
on which the self-tuning materials are manufactured. This
achieves manufacturing of the self-tuning materials which are
suitable for the applicable frequencies of radio or wireless
communication devices.

The application of this manufacturing method according to
the present invention can freely provide for either of the self-

tuning materials in the form of simple continued bodies of the



10M 10M 5#10%VE&' () - pRpppgEqqdEDbC

10#10% & () - #10% & ()-f#10% & ()- 9#10% & ()- #10% & () -

10% & ()-qqqr YrrrdEbC 10" 10% & ()-S #10% & () - &#10% & () -y 19% SER oy
10% & ()-#10% & () -rr(sisss#tdEbC

10,/ #10% & () --#10% & ()-*#10% & ()- (#1038 & ()-&#10% & ()-f$

10% & ()-#tcttttttttbC 10&Y10% & ()-s$-10% & ()- 10t 10t 10t5

10% & (hetsiidw ghipsrrhioh @Xg - ¥ebritiivel yobpC i0Skhedestremrgtdus &nd -
10% & ()- '10% & ()-#10% & ()- 10% & ()-.vovvvvwwdEbC 10f #10% & () -
10% & (IhER6% ¢h{rh&1HRe &'F(c)r-diﬂsoo/tﬁs&'n(t)e-mm%&d@¢swwﬁ\o(\hd>g&dEh@clﬁhical
10% & () - (#10% & ()- & #10% & ()- $#10% & ()- Y'#10% & () -

#10% & £ rax emyyyydeNC 10 10t 10t

10t y5#10% & () - 3#10% & ()-31#10% & ()-/#10% & ()-, 10% & ()-yyy#z"zzzdEYNC

10 #10% & () rn&1P% &n (¥¢ hich th d terial de t
10% & () - 10;&' (3516% & () - Vé@ll%v P RORRIERIL! {madlf\fﬁé fp are made to form

10 arobhe) FRM Al AP EaL) gy B Fihd: RO $nlend a1 bB! Bk ARYNC

10 &#10

#10% & #100/‘ & 109 ~~~dEYNC 10 y93 10% & () -

1f #10%1%‘%%?6?&169()& ?‘ w #”%@V)S&J]H g 35eria; LS OSY Ps- %%%ﬁﬂ%@ble-
1010% & ()-#10% & ()- F10% & ()-#@0% & ()- 10° 10° 10 S5#10% & ()- TdEbC 10
10% & ()-1-10% & ()- @10% & () - &#10% & ()-#10% & () -

Preferably, therefore, the self-tuning materials in the form
of simple continued bodies of the metallic chips are applied to
portions of radio or wireless communication devices which do not
require the self-tuning materials to be furnished with mechanical
strength, and the self-tuning materials comprising the porous
sintered bodies are used for radio or wireless communication
devices which are operated in severe service environments of, for

example, high temperatures and high humidity.
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10t 9 to one another, wherein an internal resonance circuit is formed

by including a slight amperage of electric current which occurs
therein with electromagnetic induction upon arrival of a radio
wave at the self-tuning material, to thereby achieve the
execution of selective amplification upon radio waves emitted or
received thereby.

2. A self-tuning material in a plate-shaped configuration,
comprising metallic chips which are densely coupled with one
another under the effect of surface diffusion, and respectively
contain two or more kinds of ingredients, and organic or
inorganic bonding materials which keep the metallic chips joined
to one another, wherein both ends of a coil resonating with a
particular fréquency of a radio wave are connected to allow an
internal resonance circuit to be formed by including a slight
amperage of electric current which occurs therein with electro-
magnetic induction upon arrival of a radio wave at the self-

tuning material, thereby achieving the execution of selective
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keep the alloy chips joined to one another.

4. The self-tuning material as set forth in claim 1 or 2,
which is pasted on a mobile type radio or wireless communication
device adjacent to the antenna thereof, and is used in the form
of a wave director thereof.

5. The self-tuning material as set forth in claim 4, which
is formed in a plate-shaped configuration of metallic chips of
10 mesh to 30 mesh in their grain size, and is applied to a
mobile type radio or wireless communication device for the use
of radio waves of 300 MHz to 3000 MHz in their frequencies.

6. The self-tuning material as set forth in claim 4, which
is formed in a plate-shaped configuration of metallic chips of
30 mesh to 40 mesh in their grain size, and is applied to a
mobile type radio or wireless communication device for the use
of radio waves of 1700 MHz to 5000 MHz in their frequencies.

7. The self-tuning material as set forth in claim 1 or 2,

which 1s applied to a television set or a radio set in the form

of a patch antenna.
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a layered, net-like, needle-shaped configuration or other
similarly shaped configuration, and an organic or inorganic
bonding material which is small in dissipation of electric power
are mixed with each other, and are pressurized under a high
pressure while being highly electrified in the direction
perpendicular to the pressurizing direction to mold the metallic
chips and the bonding material while being heated, whereby the
metallic chips are activated on their surfaces, and are enhanced
in their capability to adsorb one another, while at the same
time, the atoms of the metallic chips are surface-diffused among
or over the metallic chips, to thereby allow the respective
metallic chips to be coupled with one another, and the self-
tuning material is maintained in the plate-shaped configuration
thereof by using a bonding material.

10. A method for manufacturing the self-tuning material,

wherein metallic chips containing two or more kinds of ingredi-
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a layered, net—like, needle-shaped configuration or other

similarly shaped configuration, and an organic or inorganic
bonding material which is small in the dissipation of electric
power are mixed with each other, and are pressurized under a high
pressure while being highly electrified in the direction
perpendicular to the pressurizing direction to mold the metallic
chips and the bonding material while being heated, whereby the
metallic chips are activated on their surfaces, and are enhanced
in their capability to adsorb one another, while at the same
time, the atoms of the metallic chips are surface-diffused among
or over the ﬁetallic chips, to thereby allow tﬂe respective
metallic chips to be coupled with one another, and moreover, the
metallic chips have their atoms internally surface~diffused in
them, to thereby strengthen the cohesion of the metallic chips,
and a self-tuning material is produced in the form of a porous
sintered material in a plate-shaped configuration which is
furnished with internal pores.

11. A method for manufacturing the self-tuning materials as
set forth in claim 9 or 10, wherein chips of hypereutectic
aluminum - silicon (Al -Si) alloy, and a thermosetting resin are

mixed with each other.



