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next st@gd" P§e s?i" r aif'f cp %T‘T"tvéve g'vleal
At the saf@ 'T"rf§°° EW sf ipgry the é’etP g%g?pér R FE6 “§ auef Bl C ot enoval

appar at us 1 tﬂ?qésc,,“‘”? b 4% % bkl Wl 55 thhJaer Gl fo B9 28

to renove p%s m%n%h 9 act lin E 'angrQ:al aﬁ HEhdvihg o T8GR ok 2 -

Then, the o %s s spindle PSS fRviRddr Cand

aUt Oma-t ' Z%l |bet'n@%v ou\ﬁf? i ﬁ§ Qﬁ %athé‘la&ﬂﬁhop%oﬂﬁ R odcliiio loBiNAk
arrarlg hea Gﬂ&h o ih IndiGSide BSreSpoh@f h RBMRCctRs MERAdI (rhahiy, he

foregor ng .rermmréb rnrdnsr sunimech'smﬂe iR, n mcs,sae o Gi) BEtaAhBS in'tReDd136s b 5Tid dtbcted
Further, " ia8 alnatg8 i borgiesiGidl Sy, Tho GiadRabr S iad AN eRMPREAtEs dpbsteet 100 RN, TRy
be (H‘?fedeo MasuRfngahat aREMBYSE Weye kignd BLhdvinG 8 Qbitagd Ve IbF L O] icgunelaied wked corduetive al
cont ai ned makriglnadsy 4 lokd of (KIMM)R cohdiea treachldsofir 5iThis sigmal 8 waseimplified wit0946dH ier r |
and a m nithsuAC lamplifieh 9 Gind Grafsieed tdbthe companatérhie ind evhielt ki referedue pi@ltage W wescortiatng
to the pr eseattive materidl ihaung golength of BI5amth wan Bxdeddcted CWhenfthecsignelLSs thaving arvelugridrggr
can be chdawkette whitae valsg ¥ twat gpplied t4 fthe ermpaiatondd, dfe gjgrak §s fwiap @rodiqed cippy fhe

st ep i rest lcempreatarfity Fhel putomptip repowst spparstys 13 was actuatgdstp qutttherglessititer b 9 aito cempvpa

per f or med.pottien ofithe dlesscliber cantaininp gonductive meteds.dThag theporersior stopped e shindlent4; a9d
however, icamipdouidhe sucerading pioepssingoeich las ponnertionpiathe; dlpssijiber % o therfike. A fhis; G28%

el enent i regpngerent imay toranade secbtthad @ PIRRARr dheultke fpcdialed |“5?lrgtré f?'ﬂr tsare‘f?f%t“ﬁélr‘e
Even 10 %hgn eqqductiveqpaterjalds deteptedstge F'f“i)'éfr""°f'°§‘9§t’°5taﬁ GG g@ %“’ @EI

vi ci ni t3p dgintenaee ptlized, forstudy of Worldog Wﬁ"’f‘%&?ﬂj’{ﬁf‘t‘?’\?\é”ﬁﬂbw é opdiaonp et HLY T
the gl ass P fplewing thle avbe feaﬂtsafptb%?"af”l??"taccordl ng to the present invention
‘can detect the conductive_material. Next, description will be nade as to an
exanpl e to which the det eftNaing sypepdwf£iass fikmc ¢ oKdim]g tldmvh¢ present invention
I s act ugl 'y applied. As sfowm I 54T 2, a ¢yl AT | CalggOpcillation coil |
having a length of 7 15 nm and ap,aner di afetglp of Soeymwas di sposed
between a cake 3 and a spjndle 14 of a rew fhdegs apd gpass fiber 5 was
caused to run through an | nside space of the osgg@il|atggnjcoil 1. The

oscg_i.l ation coil | is arrpgnged as shown in Iigsgl BO gohal a change in

i ndUct apce corresponding fo conductive mateli ab.o(npi rdoy, |i ron sul fide,

ni ckel sul fide, chromum|iron, nickel, copper z.oor| gaiod)|contained in the
glass fiber 5 is detected|as a change in volltage s|g&b [err]. The gl ass
fiber 5 was running, for ExXanpte,at a Speed of 100 nmrmn. 20 Assum ng that

a conposite yay ar%ﬁt%ﬁn't d B &%"ﬁ@&gm na'thg%t &c%.? pp 1€ adbrdthg [t prbénﬁﬁ@ﬁtfoﬂt ed
when comdyctly, e%cn?l}cﬁ‘i T ? Stggv Trt cbrﬁpoﬁ&ﬁ' L Sekikfde sdllimas
fiber 5. ThlSetidaad E illalfASs 5354 ih Q%a\’iﬁfﬁ&hn Bsé b Jidi€ riREse i dohdullive O
and transfehdigttohtRindd R tHeQjias fisdk ©4n bbQieteBed\b hb b&lsrd?fa%ﬁaﬁ’l@&ﬂ otf drdgdialidaror lhevas
SO that cQRgiol Idie 1o R bBfukiHetidADétwash fhe lcoridDétive Mbtefibl and1iib Paabtarte efdfoMC TRebiorden
the si gnalon[yelid donfi@iveNBatétiaMmaldiridudt GEglask B chrhBo detdcied @asily ahd istclrately undsa the
appl i ed® @ohdin GRMMAE FRSsAber IOuniindewith r@iiients oMBdEstyds orahiCiiel attachsa on lte g&fss fiber.
conpar at orfudtbr, elbre edtisinelyHine Coridadtioy alatedgd parr bd datecled. Warsovac titlis tpessibiecto catry bite
gl ass fi behedking doraedl theoprodn®s \of glasspitbet iActordiniglyt theredgd aeh ah iathantageothétzll rthenigferior
conduct i veportiertsaxf glass.fibdrirvambe tetmevedper at or st opped the spindle 14 and carried
out thegsucceeding processing such as connection of the glass fiber 5, or
the |ike. ®aimshi s case, arrangerrent may be nmade such that a printer or the
like is actuated through a relay to record the time when conductive -
material ils Adtethed éfcpeteﬂ'i@ *ﬁﬁﬁ‘"‘b@“%‘)f“i@l"PZF"%‘JE:?}"'QS""&R%‘?"H‘Q’°’“B’F'"FFn? sfops &f:

Dat a recorded HYekingan aagiliger; (@ogqiliate, gaid, psgil} @H'"T'?ﬂ'"gﬁ’mnﬁfd&\mf’w

efficiency. The frequency used in the LC oscillator 2 was 30 MHz. The
followi ng table shows the results of the experinment. Myving speed of d ass
fiber K [ m] L [mV] 35 100

0.5 50 mmn 1.0 100 1.5 - 170 2.0 300
3.0 500 40 5.0

NN = N A o~ o~




10.0 :+ 3500 As apparent fromthe foregoing explanation, the detection
apparat'us accordirng 'to thé present _invention is arranged such that a

react ance el enent ‘which is a cons tssemponent of an oscillator set in
a predetermined state of oscillation is disposed in a nmanufacturing process

of glass 11 BRI oG9 bdddhs GRS lomehiBth Ho f@rlagoﬁu ipbdithicht. 1 e biBe &f S Soif hdye AN
be det ect g, Igé%l} théiftied Fahtior, .aceim%u g'-\g:? pa.faa didrnbdPéhadd mby 6o used.
osci | | at ofofdbiier, Bordin M@'pre's’&l{ in%tu;ﬂe&dﬂ@tﬁ:ﬁve riﬁlQB Rthidal i B1ad¥Bh8 dadtbe adisktddne

I eact anc eyl Rmkh diamdter i§ 0.8 LA an@ B minihUhelehgidaGimne materal mal di stributed
in glass filPtheRRcIA AHpirRGs SdorBiRS itd Ihe PRéderd GRUITIOH, abticuldil Coxistdneo G0EHbCtvON

t hat—t he @kiofb cdni Bedhedked Wit idspaer to \ail the pdiorisiof lglisyriiber infevempitep lnrthe Manutaberingi ke
attached pocess)eo Mhtaatisfatioly@btection tdnlb@perfedmen extrenely fine conducti ve

mat eri al caim hedaetiecdppatatus\dzradingt thei tresbri invendier, bivevdrot is aot miyaysurequirbrtbat itheg
for all tpessfibecdodthe reaftargb alewerit inbleded in\tbe detetitiorgdpparatusaove rélativesia@hchapther. Even
advant ageintthea¢aseivhere flassifindrds stationgsilyrdisposed inothe jtieity of the iractance glefment; ibeppdustive 55
d ai s 1. materiabishendtalnéd icthe glessniipor: Ithecdataction| dpparatumengerding o ﬁatPEeF?"él'"V‘Pfﬁmacan

di el ect r i detgghthe congucti Maki ng the steps of: making an OSCI I I at or
oscillate, daxtqdeseription wil bp "(327 a3 fan e 'Fi o do I”@%[b?"&ﬂ&'éc“é'l' ’d'"g t°
249 980 B&fembm‘tf’ﬂ‘i'q' i§ %“tlﬁ'ye?fp'é?g 4*13 ﬁhe‘m:'f‘ f?cé "e‘FV o3} a‘l" ‘“ i °
enbodi ﬁ%nf’"ﬁ“séaﬁfg a"E?Fe"t"h% °'H’8‘§'i ar aﬂ%als'?'? ' and,)

) n ro ocaoncoilll
pl ace of ? ?"E at nge ndu ceco

*ha%g ok
Mor eover, on suﬁ?de mp%ia‘ Q: %&E{r\ mékg ) r,

in glass fAD anéi %rgﬁ Hg%aa% reag(arhp‘fe §1 S,Le%aro .o@

m Q;é ve |gna|| hfgs orAT R 18 gbbraRaGmb bdaeucm

pr esent ' 91 er\g aﬁB'i\Eﬁ1 lof K [rRkh] is/ eonﬁ?ﬁé&ﬁ@ﬂlﬁé fiBdr Scﬂi%b?nﬁl's\!%am;fﬁﬁéﬂlth ©20B the
checked wpp d Saptfisr o Y FenkfortddOto R EdnfatoPi0 @l viich d roRdnce VolBYL Uy was S thbth

t he manuf a&awwer»gataramaeaﬁ@a Isn§th bNG$ mFrPdan b AEAS) WHeH 6 gt SCAdvinG @ vAIGs gsrmed.

I n the deinas ttieOvbitaePvaludt VaSwaC sgplisdi 1B0thé Rorblratdd I 18,516 tsighd) V&R MvasOtodubaeone the | t

I S Nnot 28| vamparator PUTHeGH 0B rerhdve! appaatiss I8 wheactuated td duethe glasstfiberGesoak emembve a

i ncl uded pettidnht trdeglas fibe rtodtiisy edndistivennateriaie [Thdn the op@atgrastdppext the rspindiey d4 arkiD

in the casaviedimt the ghawsaingi dpaepssing sathadsi conrsection \of thegiass fibr iSnort thee likei i this £3seof

t he react arepgenmntmanbe made sucnthelca printer rithe fikepls aptyatedolhtoughrtplay o relgerd dieqtime
fiber, thwhaieoeductive materia isrdetected, Shodimedf werkingsuehes gyitiag; Onthe fikey Bata fepardeddy the

det ect sp herintasaw siized for adieetiwarking ligiency.Ehe dreayenaydHsedin the LS-osgiliaks 2-vees 39 Mia.
exanpl e t Shesipliowing tahle strws dhorrpaylis Qiﬁﬁér‘%?f'mgmaccordl ng to the present invention
is actually applied. As shown in Fig. 2, a cvlindrical oscillation coil |

having a length of 7 is rrm,ﬁmpeyaofemrﬂbdl anqh\ai] of (vinm was di sposed

between_a cake 3 and a sygrmdte—t*of—=Tew lut:ds grd—i4ss fiber 5 was
caused o run through an|i nsi de ace of th |Ilali oy coil I. The

oscillation coil | is arrfanged as Shown in Fi 5| |s043hat a change in
i nduct ance correspondi ng|to conductive nate | o (1Tei Bdoy,| i ron sul fide,

kel sulfide, chromum| iron, nickel, cop er3o orl ggagd)| contained in the
gl a fpber 5 is detected as a change in voltage digag |[err]. The gl ass
fiber 5 was running, for |exanple, at a speed ofg 140 1pgorijn. 20 Assum ng t hat
a conposite wave signal [err] havi ng a voIt gm.o/al uas@f |L [nV] is generated
when conductive materl aI ||aV| mg—aengttof <t s —Tont ai ned the gl ass

fiber 5. Thi S S' \Q%S b ljf'ti?ed 'H ALra ac&rcli etoﬁ\?p?e@?rlttnunﬁf

and traas s(ac qgme i Sgﬂ ﬁ\r%ﬁt ofvé?l @iﬂa@or was

the. Q?Bniﬁﬂ mﬁﬂ&' agZ% B %fgfasctad 3 etl%;é@r s pptit f‘ﬁﬁ"ﬁéﬁ -
i f I

appl i ed t gsdy C&Qrmr' ! anbs @enﬁh&ébﬂhucﬁ\ﬁ?rﬁamrﬁﬁﬁndﬁﬁ&qm% SlérRoM. %Ee@é

conpar at Olpniy the cbi ctﬁymm infaldisRIBRYEM gRBPMoPSdd e bidtotieb et 4ha labddrately idér thene
gl ass fPbeéndiorbBatde didds fisATR\éhnig,Mith hb Mfluehde df is@leas the flikdXtached Bt b Glasigiber.
conduct i V@uiiet, @tdndéxirenéhe fine tdiductijeah@drial can thejedted. iMorepérnitl liscpabdible it caegraut ed
out the sunsermyifongll e pecaiacds bigglass tiberasccardingly dliaredis soéh srhaivaritags shat albthe irffigrioor
the |i ke. pbrionk ot glase filsse canctleremmyedrent nmay be nade such that a printer or the
like is_actuated through a relay to record the tine when conductive
material iClametected, the time of worKki ng such as cuffing, or the like.
Data recorded by the 30 printer are utilized for study of workin
efficiency: # methw@q'eﬁeﬁ%ele@@élwcﬁnquwe Meteriz i dielacks mateijgh comprjsing the g’?ﬂ?é’f

fol | owi ng t abl &akngmatcoseilgior (2haseiligte, spid ogcifiglordincuding A reactifise PABeE Peed of d ass
fiber K [ nm L [mV] 35 100

g,og . 50 i min 1.0 % 100 1.5 11“""!3“&"'!’ "ﬂsmm'o
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10.0 - 3500 As apparent fromthe foregoing explanation, the detection
appar at’ us accordi'ng to thé present invention is arranged such that a

reactance el ement ‘which is a corfft ?ﬂo%bnponent of an oscillator set in
a predeterm ned state of oscrl I ation is disposed in a manufacturing process
of glass i bejovigPsdid @ledi .ﬁchrméy%mah h oS QKR Qi ddiiath BS Bnlddd®" Can

be det ect efl yRRichiRPor 383 feactiHce e.f;. e state o

osci | | at or  diétedtiRg & chibe/if readahde U sdkEledtisnte BIbrﬁen@?lr)"dM'ﬁ% »nxseanrméarss.ah.e@a the
reactance mieqdRaid Therefore, only the conductive material naldistributed

in glass fibeM demttingwitkle tigtdeRBtoe@pdn! ditpdi b sakd 6ddiASrq2) Yand praiicing BEFM a&tsbiibd ON

t hat~t he gdignesf)i ber is running, with no influence of moisture or the like
attached on thesacplimddyfi ber. Further, even extrenely fine conductive

mat eri al can AMedegsetingcwithda sdebmdodefeetor (6) tan i ogtpptoss Saild loscillator (2 iand/ prodlicing ae M ng
for all t hdeteglicnchignels(SOf cagibiming shid A and /&M detetitiorg signalst(BieS2p td odioe  camposite
advarfage %ignak(Su$+) anche i nferior portions of glass fiber can be renoved. 55
Clains 1. A Aonsdeg wid epmpesite isigepl dSsde) Withca refeyenee valngclVa)\ie progiuce rai furtthef signal

di el ectri c(sﬁé’f"é!r“‘ih% s peste #ignat (BuS« isdgger gran saideferpgcanvalug Sbo). therbroindigating
oscill ate, %%’Ej"'&%ﬁ o l;;é %‘:a‘fsﬁ‘élbll&?en s&"‘i"e‘é@!‘*&ﬁﬁ"@y EPSHetivg metpyial inssaid  Ep
249 980 g1 rﬂ'{f'eé'ﬂ'l g fte ptprtal baingx glags fiben Y- c 1y may contain electrically

COI’]dU tlz.VG ai d. reactance

t
el enent (1) a s mecg"g Eﬁdﬂca d E"ﬁ‘:vjéag éﬁ%&l ?“’é"a{?{ "F'ecg'c??'!fﬁ'ge el enent (1)

during nove ;msq nﬁﬁih °°&"°é“ rial; FM det ecti ng
i t gggefc 1St ol FBcAlin ) oling &H&ﬂmeaﬂh)dasg h'caﬁ.sanené&z ygﬂdpfodum ng an
dettt or (&}eiﬁdﬂs@ |gg£;q)r I’gal d OSCI| at or %kpr oéum ng an ,&E/I%get ection

signal [err] chafRidiedbidd Said AM and FM detection signals [err] to produce a
conposi t e 10a second Helsthr () G AM, defBfhg A 1ML 61 Gaid BbdillateO@PE Iherddy DhodiRd!an (AR I ]
with a refdsteemnaigialsip [err] to produce a further signal [err] only when

sai d 280nposi & eorspogiteatavé ganerptor (8) fodombining keichANS andFM Gdteztan sigaaly (8,88 t§ Bbbiy;

t her eby i nuledved 2 ergnpbsitasighah(Ss Shaamde i n reactance is caused by the presence
of el ect ri cak|cpmpanaiet (tQ)iforecomperingisald dompasile dliguhl €8s} withca meférench aklye H\a) b

di el ect ri ctherelyenrgda¢e dirthay signal KSak onlyf wheora ghenge in Gaancehis cayspd bythe prederceot i ng

el ect ri cal Yieptiedin gendiuqtiveemateriabin seid disloctrs reptasiplessidrdieleciio metefiah beingmgiase Sben(p)- a
react®nce el errent (1) di sposed in the vicinity of said dielectric material;

means f&r 6 oypierial) detection apparatys, acsprping to olaim P whargin, aidt refepence yalue W) iy sai d
react ance B8R ad{"it?b'%l@aaf'eﬂ'e%ﬂ‘fet conponent t hereof; and 20 a first
det ect or, for FM de of said o o t hereb

pr od lége ( E‘?te'bLgé?‘:a a?ppfré f‘g) 908 1o Fem 5 gﬁfe'Bﬁa'g '%aété'ﬂf‘)ﬁoe eqerted) or d
(6) for ng the output of said oscillator (2) to thereby produce

AM d f
an AM n; eg ({Q M@%; %%,fléms amord.ngltgc.aﬁ rxpﬂfateﬁn safiSs @,%Pg @g%gé@ or
err an

cqrrp05| te signal a conparator (10) for conparing said conposite
| Ofab 6.3 Suchict tetdal RlsBIcRRERrAR|rdirdNt6 hnyld chiBHEDY, v@l@n@ﬂ WG osbinbtd éﬁer

SI gnal ( Ss3abig-9schi@n a change in reactance is caused by the presence of

el ectrically conductive material in said dielectric material, said

di el ect Revendinsttonsal being a glass fiber (5). 30 3. A conductive mat eri al

detecti on apparatus according to claim2, wherein said reference val ue

[ err]4i & rRiehédd pouhdétentsr ws malslian dlestriquatesi coadiiciparl dans unimatdkiag didlectddque\cemprat er i al

detection %ﬁmﬁdeaccor ding t'o claim 3, wherein said reactance el enent

(1) 35 I nefse R asciijatiop un oggillatayr &%r!@m@ﬁq-l'a@urr(ﬁtoempramanu@té@mem&ré@ppeer@)t us

according to claim4, wherein said glass fiber (5) is arranged so as to

pass t hrough F‘ﬁ °F rﬁ%quﬁé‘eﬁtfd“g'é e ‘Fqé'eclfﬂue 61”' FR“EEH’?EB‘E:P'P {natérigs dqcirigpement

is e ()
det ecti on app ?ﬂ chun o%nﬁc }H‘% ?%rg @nce dudltraqément g réancatan%e (1\),\Qeen£la6nlt Ir; n?o?.u\llecrjnent
udlt

oscill ator (2 r|au Ie I’l

- détection FM par un premler détecteur (7) d'une sortie dudit oscillateur (2) produisant un signal
de détection FM (S2) ;
55 caractérisé par:
- une détection AM par un second détecteur (6) d'une sortie dudit oscillateur (2) produisant un
signal de détection AM (S1) ;
- combinaison desdits signaux de détection AM et FM (Si, Sz) afin de produire un signal

* c L M S *




Revendl cat| ons 46 1. Procedd pour ddtecter un matdriau 6l ectriquenent
conduct'eur dans un matdriau dielectrique conpre- nant |es 6tapes de: - mse
en oscillation d un oscillateur (Ey,oél@dqsp Bscillateur (2) conprenant un

6l 6nent A reactance (1) - mss en nouvenent dudit mat-~riau di6lectrique,

qui pout conteni;ln gogga\ E&u 6l ectri quenent 60 conducteur a
ddtecter, dans [&oug Je.a ﬂP&U oﬁk@n&)%vac%mmae%}m oﬂﬁ&:ﬁ%'pmau.g une
modi fi cati on deg 5, (% ul £ ladite
nouvenent dudi tvarya.t rﬁf@Hn )eiﬁalédaﬂl&ﬁlsmuﬂa modﬁi&&.&p&a IQFB oaa& pH)Voné@

détect gur (7) dprsddRoeSfUntrhdfsrigtt8léctriq@indnt doRduRialr dars ledi Rsiiad aisibctridile, S Malsri
detwcti on FM (Saahctrﬁﬁeéwmunef.bmdaa@.a@(s ris4 par: - une detection AM par un
second ddtecteur (6) d une sortie dudit oscillateur (2) produisant un

si gnal dea2.dGApparéii poor dftéclebln matérisbGaratriudimd ot conkinstelirtdansSungdérau didlectédue ebmpres AM
et FM (Si, 8a@gt:afin de produire un signal 6 8111111kl Il | EP 0 249
980 Bi 7e€onpost ten BBt BDBéictaned (1) disposéamrvaisisagn dutlitcnatériay difledtriqueonposi te (S3, 84)
avec une val etrdegenoyefisippurmetire e aiouvenint ledid mettatdidlectrigyesui t e un si gnal (S5)
uni querent quankh gseitifiteur ) epmpronandledibyéémant ¥ Mactanee (1) eommesamprspnt de se diretili: £b
val eur de rdf dr'é!h@'%’“'@'\ﬂg)"ct‘*}"n@ ReYRIA 1détastian IFMcflme sertigyaigit oseiliatepiold) #ia de groduire

r eact ar;%e est p‘l‘"é‘?'!/'dfhiﬂ!l‘ desiftogtign EM (S2) ; presence d' un natdriau

dl ect ri"yuenent s ledit mater, dle ctrl t matdri au
di dl ect ri que dtmecﬂﬂﬁfgﬁs Ly *sc"e's?"' Bl it o~ ol o
rec e o eotr LR ﬁéail‘ ss Bl Mg s AR SR

nant: 10 & m u g’ gu vol ST hage du

mag dri gy di 6l ec f’ aﬁe%e@gw stvalaat.fer' au
di ékectri que; 'réféfbn&sﬁfor tsaaau. %)ns.qmrqa{rse (és? i g (1)
COMTEe CONPOSant gi@aned Bst GPrdvbtisd par 18 (préserdd dith GhEt&Hiau @Q&lﬁ‘dﬁ&rﬁéﬁt conflictélf ‘diEnsl 8dit
d~tection FM d' Ma@ﬂaﬁaféreuﬁqzlﬂushutma@,ﬁm i8R 6thr? knebleledBrédGRdUI re ai nsi un
signal de ddtection FM caracterise par: - un second

d6t ect esr 3.( BppfeLigout aéteéf& e.chhteﬁhu/és%ddaedr Buitdnt fairévestitdiich 20 84nk lldqad! Ridite ¢alblr & | N
de produi r e réémnde (Vo) estipiinil potktrel @justatiid 0ne Adlbur Souhaitée. UN gen-~r at eur d' onde
conposite (8) afin de conbiner lesdits signaux de d6tection AMet FM (Si,
S2) pour fr cbpareibpomi détecten un siatgrianl condintpw suivant [a3BendRalion; 3, dans 2uel ledit §lémentiin
conpar at eur réac@hiced(t)icomprendouparpetringr | edi t si gnal conposite (SS S4) avec une
val eur sele r6f~rence (Vo) pour produire ainsi un autre s a

uni quenent- cpa#ell RAYE IGiestAr up MeteiacopductewaRuivan deerepangic Prbﬁo%ns@qvhiad'teaﬂbre de
prdsence d' dﬁ"?rﬁesf?Qfﬂ"éaldétel'??%GSWE'HP"%?BMM@F%F"'G‘él bohiredi t natdri au
didlectri | edit rratdrlau i di ectrlque 6tant une fibre de verre gé{a

3. Appare | 8 pil R?H’t‘g F unfpe %‘% 'A‘i?f; Wﬁ'ﬂét"@nﬂ”"'@‘lﬂﬂ‘{f’a‘ﬁf revepdicglipas b &%

2, dand® | eqUevelladgio a\?%[l@t??‘”ﬂé’s? U hce (Vo) est prdvue pour 8tre

aj ustabl e patetid }4% Fur souhai toe. 4. Appareil pour ddtecter un nat6riau
conduct eur Sul vzg a revendi cation 3, dans quuel | edit 4l 6nent a

rdact ancey ( NeGRdPhANEmitBfh vBP Bbifch %Eraﬁ%eans i b eruri%ﬁ\“%eléiﬂfsgﬁbr I gzﬂ ARbal | au

condlctgur sgsh@Rt | a revendicatio oque ite e verre

(5) est agenfefiiasin lobs OsiRiofse(2fl bl Rblwihghii WoBei et 'OsslalF i(£ Udin AbaklarisdiohBnt (1)
bobi ne. 6. Ageéies;] pour ddtecter un matdriau conducteur suivant |'une
quel conque dRweden \dasdibloidisttRn Matbridls, Welcitbs 36 ertlitteindes, blitiset loitishibies Ma@aal bitiwditen I
(2) est un ab inlddtUMgebung desHdaktaizeloregntosittre L 1. Verfahren zum

Erm ttesn vahmitblelenen Reaktarzinidbling descRvakvinialementss (1) wiihroreheinbr Bbwaigling des lulisfekiri-
Mat eri al , mscheddMatefi@s;und - Schritten: Veranl assen eines Gszillators (2) zu
schwi ngen, vithBpteldieren elneri Ausgabe dos( Qzillators (ARamifkeingmzasstemigaiakiol ), uad Frevden eines
Bewegen des M Beteitienssignelee Pkt eri al s, wel ches zu ermittel ndes, elektrisch

| ei t fi ahi gesekennasichnet duehal ten mag, in di e Ungebung des Reaktanzel enentes
(1); 50 AM Detektieren einer Ausgabe des Oszillators (2) mit einem zweiten Detekior (6), und Erzeugen eines

AM Detektionssignales (S1);
Kombinieren der AM und FM Detektionssignale (S1, S2), um ein Verbundsignal (Sa, S:) zu erzeugen,
und
Vergleichen des Verbundsignales (Ss, Sz) mit einem Referenzwert (Vo), um ein weiteres Signal (Ss) nur
65 zu erzeugen, wenn das Verbundsignal (S3, S:) gr6Ber ist als der Referenzwert (Vo), um dadurch
anzuzeigen, daB die Reaktanzéinderung durch die Gegenwart von elektrisch leitfihigem Material in dem
" dislektrischen Material verursacht wird, wobei das dielektrische Material eine Glasfaser (5) ist.

* c L L s *




45 *Ermttel n ei ner Reaktanzi nderung des Reaktanzel enentes (1) wahrend
ei ner Bewegung dés diel ektri- schen Materials; und FM Detektieren einer
Ausgabe des OsAzil'lators (2) mi tERPRAYPRABT en Det ekt or (7), und Erzeugen
oi nes FM Detel tionssignales (82); gekennzai chnet durch 50 AM

Det ekt i & eforfintiRg, woldhkiikBisdha nbtbeR] iR biferh Gibloktisbhet! ot Sy, DT €kt Or
(6), und Eéiﬁréiaﬂg%r PhdeBih M%ﬁﬁem&ﬁ%ﬁ a”:‘i@s&’?zﬂ Jﬂ?ﬁﬁﬁi}eﬁéf"ﬁaef AM und

FM Det ekt i g EinBéhiing zdnvBewegen des didleRiisaheMatiilielS1 gnal , o4) zu erzeugen,
und Ver gl esifdie Dstiator @) WoIEHAE U RbdREnZoidRent ) alTehert BEHRIRERBE RGBT Waoh ofnVO) |
um ei B wei sehlieduid gnal (S5) nur 55 zu erzeugen, wenn das Verbundsi gnal

(S3%S4) Qeifiam ersten Dételddr47)ctam FRcDeatskiuieh/ ot A(Sgabe, dobl DsARMES (2} urd A@dirchiofcrM  daB
di e Reakt aRetektichssignalySeg)zn elzewgere Cogenwart von el ektrisch leitffihi gem '
Mat eri al | gekdenzeighret@lrch i schen Material verursacht wird, wobei das -

di el ekt ri seirra 2waiten Delektoii®hzumGhM Deteldioren (d8Y) Ausgabe ds Oszllators|(2), ur/dadufShsin AM EP 0
249 980 B1DgtektienspignalBt)anerzeuaeniche el ektrisch leitffhiges Material in einem
di el ekt ri seiFREnVerpangwellonpenaraier (8 aym Kombinieren dernAM undiEW Delelfishssignalel &, S2), um

di el ekt ri s€adwR" AR VerbyndsignaliBy Sorzy sepugan. Rkt anzel ement ; ei ner Ei nri chtung
zum Beweg eﬂ"ﬂﬂé‘é"’!ﬂ?’@?’é@ Lin Veraipichon des Yoruadsignpips(§s. Se) mit ginpmofefqrenpwent g cumer ~ das

Reakt anzel I el ; it j ! N-7Y-Hr7eKgeB; ing, FgTkianzverdadeping dyrph digs Gegen-
schl i €Bt li gl:gj: Eh el 'i%te E’Tg i ggm o5 Material ciewiit eirde vobel dgsipe
b ¥°C

des Gszillators oIS FIeseeL n FM Det ekt i onssi gnal (S2) zu erzeugen;

gekennzgl c Is ik m Kiier de
Ausgabe%degfe%tg& nﬁ%@ﬁﬁ%& t:fivﬁﬁ;g" %@l@gt%ﬁf éi&h A&%?"Télé wwﬁﬁe%r%"gﬁgg& i f (Si)
Zu, ergeugen; ei nen Verbundvvef engenefator (8) zum Kombi ni eren der AM und FM
Det®kt i @anS@dnibRmhg zUmSEmitioih) von USBEMHGEHY Maldrid? inbch s HURCES Wﬂ%as(ﬂﬁﬁdan%émﬂkﬂ
erzeugen, éimdspaledmechiiggnpar at or (10) zum Ver gl ei chen des Ver bundsi gnal es

(Ss, 84) mt einem Referenzwert (VO , umdadurch ein weiteres Signal (S5)
nur zu @&r z\nipbiong aemnBErmitisinevolIBRFK g Metsranaben ARPrudhl B,Cbrifl e diR@SHN (5) Aigeord-  WVar t
von esekt rnesist dirgi dab dnnerg éen Splubihiedurahl zuigshelem  di el ektri schen Materi al

bewi rkt wird, wobel das dielektrische Material eine dasfaser (5) ist. 3.
Vor r i chBun¥prichwmdErym Erreiitain vannleilfghigefngMateriahmdeh tetneador Maspriiche) 3 i, hwddin deor i n
der Ref er ePsziigtert(2)(eindC-Qegiflatasishen gewUnscht en Wert abgl ei chbar ausgel egt i st.
20 4. Vorrichtung zumErmtteln von leitffhigem Mterial nach Anspruch 3,
wor i rf?das Reakt anzel enent (1) elne Spule einschlieBt. 5. Vorrichtung zum
Ermttein von leitffhigem Material nach Anspruch 4, worin die d asfaser (5)
angeord- 25 net ist, durch das Innere der Spule hindurch zu gehen. 6.
Vorrichtung zum Ermttel n von | eiffahigem Material nach ei nem der AnsprUche
1 bisg,5 worin der Gszillator (2) ein LG Oszillator ist. 30 35 40 45 50 55
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