;e3eH ( 6THU[) Description This invention is related to a nmethod and an
arrangerrent for renote energy and infmm nsm ssion via ultrasound
Ther e hawvewbegBsioknown nethods and arr mmm, which in an el ectronic
communi cation arrangenent of separate el egffani C comunic &‘onzu jts a base
device is used to supply other comunication-units with order to

dlspenseukgcﬁgﬁmtatter w th el ectroch y stores such as
accurrul ators or batteries This forn1ommmﬂﬂlumm@mlply avoids fault risks due
to an exhausted energy store; no replacenent of energy stores is required,
and the respective comnunication units are™fai nt enance-free and conpact,

conpl et eer.SSﬁaérmen 3 eb4tBe e Ta0hBthal lAW & NedngerRBYUR: rslr%éiegéherénsﬁc%f@rn%eﬁ
i nf ormati on naéﬂﬂe transmtted via contacts or contact-f ree,

el ect ri cHPPMETAAYRYNARSOEBhnect i ons, ul trasound, opti cal rreans or radl 0
frequency waves. Each of these transm’ ssion types has specific advantages
and di sadvant ages. The specific advantage of using ultrasonic sound is that

i i i dia. EP 0536 430 01 00) d ib
2 ot hod T8E B SRRy SR T AT o™ RARA hEn § T BREFPTTRMEsLTy,
for a notoacgemérooksagarstestiamongsiongnuriidatias onitca vasedevidhs Usatde Iseﬁpjy other
transm t Egﬁwrﬂuﬂ%aﬁgwegmgr\mﬁp%géy ﬁ’\t S’str {o dlgc;tbnsg (?rq EH l];ttgr wuﬁpglg%;lttrooc em|ca enercr:;)F

receives Its rec manner roug
from t hestoges wh@a@smqla(ommamheﬁ)ﬂhlﬂ fpurs of ¢rwtr®ssumbbfraezsmla ikl rn?kaldlmtq an

exchange cRelweee Ry PYLRS. R8lreflgddféht %ﬂgn@ray %ld?@st rsore &re%agﬁd Bl ey

%%lgé comh?
this end, the card Calculator Is inserted’into evi ce where
ul t r asouAWMGRHERAR URts 3leoRantengase-eerand 59mﬁé‘§n§°rﬁﬁ’e§iye§%deémdr theresprermlawsa

bei ng ar K/@fg%guﬁld@%@nti@n@réﬁ Bn@/bhﬂformﬁh'&n Wlal, | rHéLlFarQHtﬁertwé:%ﬁtg&E or DEntddGrR8D
515 C1 (Q0 shows chip card ngrl si ng pi ezoel ectri c nenbr ane.

Wien i nsé&rd &Y FH’FH*CQ“W éﬁ‘ﬁﬁ%"%éﬁ’i‘ﬁé’“&?ﬁi ¥ ‘P%Puinﬁ ﬁP%ﬁ?é MRANSpOF Hgdobijequency

Wi t hout GRREAacRhRt WREE trhReniFReMHRBE hadishdchie duoathdss fRrMigRvardtBgeschi p card
receives ultra sound energy The non-contacting way of transm ssion may be

ﬁdvgnt ageau%pugtnh ati e oft quneﬁamagcﬁmdnaamd Rahand shleads i by yu@aaﬁnberr@aiaer
and, air ran S t S i transmsmn osse

becones E\',D t43br aln&{Hﬁ'g @?@q)g%‘éﬂ 13817 @égg?fe%ﬁ‘ﬂgy $4PY < staﬁ%?n?&g%'m be
count er ateledtragaiithest elgy fosangotstvar focking nsysiess i wangd Livasaoree Soard. -Thashand-held

nent i Oneq,ahg.gﬁg ﬁé%@eégﬁe engég s‘?&gq Er%n%% %?Qc&pégﬁv%?wh (fe(\,’&a%% ltssrecr:t?aar‘gpg en-

S|gn|f|can In con nse stances -
than m gasgysin sEsqrecdrdddtyig warher tepuabtthe @rrtitoen thearss P60 aﬁsamwgm MeR) dllus:

ultr asoug'gtegatﬁtr g&'%fa%%eﬁ %ﬁ gﬁ %gfwe%ﬂ é’(”’héﬂeﬁgiddé?/ cferé?ﬂ%nﬁé{ctromc card cal.

t ranspon or optica cannot be Used here as metal s
are pracchiesr Jo @b%qﬂl% the crEfacUlkYes inferigpinte dre dadseaaherg.the ultrasound trans-

mission is performed by means of piezoelectric elements being arranged close to each other,
but without direct contact. DE 196 08b 515 C1 (GO0BK 19/07) shows a chip card comprising a
piezoelectnc membrane. When inserted into a reading device and hold in place by springs but
without contact between the membrane and the reading device, the chip card receives ultra-

sound energy

The non-contacting way of transmission may be advantageous with respect to ease of handling
and flexibility On the other hand, air sound transmission methods imply high transmission
losses. As becomes evident from the aforementioned documents, this disadvantage may be
counteracted against by using short transmission distances or - as mentioned in EP 0536 430 -

by sound convergence

Acoustic waves spread significantly better in condensed substances - metallic or non-metallic -
than in gases. Especially with respect to the transmission through metals, ultrasound has
unique advantages compared with radio frequency transponders, radio or optical methods

which cannot be used here as metals are practically opaque to radio waves of optical radiation.



new version 22 May 2002 On the other hand, the | ow sound absorption of
metals allows information transm ssion by ultra sound over |onger

di st ancesewevagsioni a heati ng pi peline systenms in buildings (DE 92 10 894
(H048 11/00)), noving nmachine el enents (DE 40 13 978 Al (4—210@ #E{QQO)) or
the netal structures of ships (US 5 159 580 (HO4B 111 00)) AY e cases,

the ul tragoHpdiier ARSI I'o%o@ﬂ@”a%orb@&%f%étglsLéﬂé\xém?Jrﬁta%r‘i ttsﬁsnt.ggsa%y ultra-
installed on the respective sound conductor or fixedly clanmped to it (US 5

159 580) SOWRS! SvesgRngRyigtanres. e O NeREY PlB@@eawsmSan@w@mQSf@E 8Aet%§94nd

i nf or mat iegug ﬁ@@@ﬁt H8ViRd raShing elé'rﬁern@ssﬁl!!"do b@@W@@ﬂ (Ho@s Uk IdoRsS BHIM metal struc-
transducers which are_arran a non- pi ezoel ectric nmedi um

and di r e&4"F CoppositS t'6” éé@ IﬁHQﬂ%é?/OO)?'h'”sth%ﬁer %ﬂ%@éd@%'traéown RIS a\WP’Ph
respect t-egteanrrgsaﬁtsrar@gntrwnﬁaéwﬁ metdiled on tiieeRRpydtNg saut Edna0sHsH bE fixyPsnped €

measurin ugh a ship's wall into the interior space of a ship
wher ei n ?‘hl?‘ﬂrﬁg éﬁt%ﬁé arrangenent nounted onto the outer surface of the

ship is supplied with energy by ultrasound through the ship's wall. In all
af orenent i oned docunents about the contacting energy and/or information
transms ﬁ% t i L j

functi onzjlsoet;| ?e ser v‘m&ﬁ Q‘egg';’bégSah%rﬂng%%%@g?t%%r@ﬁ%% {n?oquﬁu‘é’gdl ﬁ%ﬁi@ﬁ%
conduct ousing Ldtr%ngm bemeertwalultmpand transsiisers ofhictppiei afaing@dsprnmth rsectpsi ofi ng
large meaghy IeQS BEHAARATER Lo %rtgalynopy&ysﬁénd Ea&t?otrh@ﬂur'h;]se?rr% dr? iShgLEargat a
in or extract t roma unctional "article, In |xe connections
are di st wtbﬂﬁ@oecamj 3 eawirien areegeTIAR o6 iRievana Aed &aB¥BIting RI6ESYiD SRGAFHYNDe

adver sel yabi arb@ph 4 ship't ¥aRPREMENERor sphe bGP ARereffle lnte%snp@ éﬂréa@ente*ae
known an-angenents and net hods are i nappropriate or inapplicable

appl i cat Maw§tesh ento thy owgnspiase of e FRIP kY APRYED MithisorEy ti‘)’r“‘trﬁ%p“@fjdt’"ngh &e a
code m askig¥.wdit is therefore an object of the present invention to store
mar ki ng data and/or codes in functional articles and to extract themfrom
said functional articles by sinple neans and in a sinple man ner This
object is achieved by a nethod according to Caim1l1 and an an-angenent
accor di ngn &b afdrement®néd documéresreneut iige sentdctimgtemedyy afldéor sSibomation tEnemes®d, M
Oaiml yeprasanhs@aTRibar Aok, S5 14 ek AR SREIARTE SSLALR¥sion
means of fasound bet ween a 5se evice and an 1n on tarr

wher ei n reslivpaseordiywisee aasowrd Forsiiciondo trassrihexteonl daéa rllﬂ @asezgmnnhs@ons not
ul'trasoni, 5% il S et thi dMriAg drrbSgeh SRt And! M Wiich & is rd d’%ﬁl?'t@@to%g d¥BYin 2R

The ultra NnNc transmttin an recel vi ng units inc | east one
ul t r asonitr@ct thafisiarne arfundiens) fstciel dy Wokh; fgeéﬁomﬁéﬂaﬁearﬁmutow aneigyhisbdrt e

for the bRt GRLKERCtHIEsiIBN HehadvetdRer aftand ih htappesmHed, qgtfh@amﬁntartd
which extracts data fromor sends themto the |information carver.

i nf or mat iteMPHity.itee kpewrRFeREaINtS FEhTEHORS CEMPARPTRRIA 7T iNFPPicakle. c‘fé‘%ralpbed
in US 5 %8%tithdamhidxafpisohe hepkieg ondrutias or thastoding 684 ok A aMely. - . apart
fromthe comunication channel to the base device - take in data and
transmt themto the base device. The information carrier is acoustically
fixed in or on a functional article, i.e. glued, luted, soldered, clanped,
screwed dtris tHeeefbiekan ¢ledtof the rassenbingeTtion tengieoe Markingsdeta eand/nr tasiss dés fuactiarae
interfac

t he base% g‘/%sgaerﬁgt'ﬁ%x{ ﬁ&9t§éung@?!n0%cf fu@%ﬁr@féﬂ&lggﬁgrgﬁaiﬁﬁagégﬁ %?)r\rlrﬁgms ort
contact per.i od to enabl e conmuni cati on A short contact period neans a touch
between two articles for a short tinme which nmay be abandoned at any tine

i mredi ately, reversibly, and without much effort. At the contact area

bet ween the base device and the functi there is an ener

vi a whi cHhScoRIget i@ a&W@Yiﬂ/bbérf“%tﬁ?gtaC?CH '”Pdﬂictrl"i’ B‘néﬁnaraﬂ VTHIERE PER" %ﬁg ?%e
i nf or mat iMncAforirmpleméhhglaid msbod.c transmitting and receiving unit of the
information carver which preferably operates within the resonance range of
the sound frequency or within a secondary excitenent range represents a
particularly strong energy sink. As |long as the touching contact between

t he base Tite\sobtioamdncked fuPleini dmedresants aimetihed fonpneray Aed infarmatior ansriuagon
pot ent I aly, 4Ll ud-&loting Batida 0L LEQY: LRd SHOSRANARD SFRUSkIdeRNRE Bdse
Due to th|s Trtl ow O energy, the information carrier Is swtched

reaches idesicemsrwell ag thst iafoematips tiﬁi”"c‘fh@féwréétLt‘i"@ﬁoéﬁetf%j‘;?"@wﬂ)?ﬂ‘édeceatm units.
triggers ultrasound information transm ssion via the contact area between
the functional article and the base device. Wth respect to fixedly

install ed arrangenents, this approach isz2inpossible In particular, they

al ways require an electric switching action on the base device side in
order to put the comrunication unit to be supplied with energy into the
operatlng state and to |n|t|ate |nformat|on transm ssmn On the ot her hand,

o ~ @ o e . - = . " . ..



new version 22 May 2002 A sufficient energy transm ssion fromthe base

+ device to the informati on career requires a good acoustic coupling over the
entire coneminiecadn on path A physical surface contact, i a a touch, is
required to take place at the contact area between the baigwgﬁvhﬁg and the
functional article US 5 594 705 ensures the reliability a y of the

ul t rasoni thd LRASHHIS Fh@dmingaanki eslvih@shfd |rRludenat WeHse Bnéluwaatéémtr%%d&er The
surface nodification of the functional article and may be visually o

funct i onaP?s¢ FWVELUP BN ARE OTh NENEGLINerahearace tohd iBfRBatAL 6BFen #tf t’fb“'tél ethen 1

i mpl i es andrRd that ccenriﬁtrre@dramum%rcdle&gattbeatérfrd?@bngedo@gﬁérh@d th@fmfbhﬁ%anon camer.
function erein a spatial vicinit

| Ce
communt cal 1B EIISGHTT 1§ FERGH (T SCAR T BRER G GiAr CeSTCogandsa 757 105
advant age@nish kermet reépréssint altdrenatiod cartitisChi@ntapahtfrors 01 coririaiicdtios Shamhet & the

t hus be achi eved duge ta t fI xihility i el ecti an pr te contact
area - for i %?véﬁ?c %gedglc{ég%g ﬁfét‘%fﬁ"é%trrg%i?e sﬁseagg\('f?‘o € 'Pﬁp ﬁc& £a'8% &

of the nascs:e:straaﬂly fikel Inagreorde Virmtiorai chrtidie ifugitedolngd, asitiérelieclamged, ruere‘vmdcm-
exerted t ' uf.ficient con
ressur e Tie L IAEE S0 Agler ERTHE ol IIREY p RS PR M R r ERA e
addi t i onaf\CapEding tas Lt@hpréseﬂtllwnd@ vrm lepg) davca@odgivd &Jncmml Briglel arguirdsght as-e
possi bl e Jheeiet BOhACERAL: ib@ eALETE LotrndMRShoR T A Anbe WhERPLE L frebROSE
applications which are neant to store and transmt conc; se d

range of WHEN PeMERDAXC RAiClASIfeha Sht WEE dichaman Pdiavgndanediadiany imeaypnisgiatepd

in a veryrRehant eaewtﬁomnr@ref%mmm@sc%&cae%%mgeﬁ neqaeé %ac@aﬁ&ﬁégmnc-
short descriptions, and codes. Wen inplenenting the nmeth according to

Claim1, YHE PUAREL NGRS 3y BTaE0%siahyia WRichasUsIB FRewy %Ute”ﬁftﬁtthet fugctional article

i nf or mat i gy W td 88 ,|nf@rrn%t|@?1 RasRe e IRsfoAR! teadlsmpBRY a%d re2tiving %mt/ér:ﬁer.ﬁlroﬂea to
Caim3, it is therefore a vanta%eous for mnim zi ng?thl s stress and fo

handl i ng YEREHAE YVRICh RESTRIEPIQRGATIES IR Pt BFRIIRNGR dansc & Wr"’r&?uﬂﬁlfteqd?”‘tyh%r
base devi wghiaiseboridanueetteentrendercprdsbatssheariculdriystronftadty wak ead Iongrasithas

a separatg ar. specificall haped .robust contact unit, for le as a.
hand: hel dPHBUNE EOTRC R S BF BRoapice By 8 Rcisndiarirs i amair ey Brtrefing
cont act apcﬂant'ﬁngradretnt a?eﬂercbntrrtuoasts Ifiowt inngibaegliene aedustio gnemyt Doé td ltes inflow of

i nformati r f ' f \ V,

ot or mat | S FBC g tRoh bty if sulcte' o TEAGRE 1B oftRERPS ALY e siecne
may be sepzaray eurmhed rerdddggeata niresqundhnformaatinndtransimissibni vie tnee:omact areA between
separate @gf rf Sﬁ@%t’trcﬁ)écartd]tﬁ 'ngé)Eé(}?é on transm ssion, information

reception, energy supply units Iovvs a task-related optim zation with
respect to energy, si ze, function, frequency, and ot her paraneters This
applies to the ultrasound transducer as well as the upstream and downstream

el ectroni Wrtﬂqeédwfﬁfﬁ nxeldn/ mtstaeéd ﬁr&érﬂj:e,méﬁﬂé/\ﬂmerappﬁ)a@@mﬁbdé&rblel z:abar@m@:f they
sever al tr,r}‘%onents may be prefe e, for inst

ene

ol obj SOIBYS R B EEHI ek HE SIS SRV Ge PORNL TR Fiit BeGORTMY,
thi s oppocdtioniunit to depsupplictieaitrupndrgy trie treooretrg stateegiiat inatenrdoenasion glaes-

it. | t
ecei vea T1og on i K rRhdong e, S0Far8 36 o et el AL B bodtaie
downst r eastats ned:rter iofoir 2eepuiaonaEEnd tootiats @étnyatutmtr@smrtsncasorarmbdnraenneldnmmer in
serves asuhfi AR 8 hd AR I8 oftheaichiitk SARIONN RE BLYLLS Al WA e FRP Y
supply uni I N fo | On carver are rasound transducers on
basi s of pinctianabpiciers brqwatwferqaarhe keserisyiga 9piviseyerigheareustiel pRensy reacaes tec,
or other PRRIOPB rh@tfcnaeﬁétamdelaﬁ&trmscthér.@aﬁ%traﬁrc%rrr@%npean@ﬁe@ St bltea AR

long as they transformthe energy of acoustically initiated mechanical
vi br at i on8s b ranweies P PatidiasyPeRs deteranadodiy aff%t@'s &P 1assbaep refgased due to

i nformati g b ginG theNghditirhe Bdntad1St fsMlirtigiehE@Bd &t thelfifornftioh @BkRr enters its
information receivers si cal aranet e

| t d
Glch e COPAENTS SRan e (EEd ORE L FE Sl T A PR FAn Gt Snerbéical

vi brat i onsoxhbmfnﬁevngandl Ias@tqmenmérs uedmibibeousndaivnatiorasongalling e itfornsation ans-

base, on a ce ' astic or ed circuit bo

be i npl ewEhtsé% b?dfﬁSCt{%B ErIEE honseég eersrged oF Ve lf‘sm?%as%ﬁo'%'(jseﬁch
as handl i aple salssreadd wittoa vmnho&ltejdata@tote:rtronmsan effective transm ssi on of
both energy and information can be effected through the bodily-acoustic
contact path, it is possible to work with very snmall total energies and
capacities. This inplies the major advantage that all the conponents of the
information carrier, fromthe transducer 80 capacitors as internediate
energy stores, to other electronic sem conductor conponents required, can
be designed with very small space requirenments. It is only by this approach
that m cr osystems engr neerr ng d| rrensr ons can be accorrpl | shed accor d| ng to

o o, o o b



corrding to Caim7, or in the farmof a capsule according to Claim8. I|f

" necessary, it may be hel pful to have another way of information

transm ssvwieadwai | abl e maddition to the acoustic path, e.g., to transfer
information to certain nenory areas which are not to be erased |ater, prior
to placenment into the functional article This will be possddMayB00drovi di ng
at | easty EyRcERIALIyGraRARESN AontRBLASE d8¥cd RENE WiSinfiRoRCE etk 92 GoBl M
9, which are connected in an electrically conductive nanner to efectronlc
corrponerf’tc§uﬁilC PHRINGTVEF WRENHIT CORVEEYCAHON PAIBWA PEY H§a UTBEeIRPtazh 08 Ftauch, is

| ar ge- scrab@reaaeltmceaﬁnb@@at ﬁw@&:cﬁ@l@ﬁ@r‘eb'ﬁe)@végn fhe DESE AIIVBE GAR hd18,richordl @HBel Of
bei ng conbi ned w formati on and/ or ener transmtting systens

will be Lé%@ér?f‘e?&éc%‘é“re&é@‘hrﬂi?tﬁ'&y ehe QE%J%%'Ihet%éasog’éltﬁﬁﬁff@'séﬁérbgyi %%?\ﬂ Ayak

direct ehwgtwhich saayakand Hbsfdcs nashidreoare andiidral éﬁlcl@la@u%éﬁbéﬂhgﬁﬁly Rrt he
e ac nmount ed on

information c ed . via

t he fund"t'”cé‘ﬁa% ya‘ﬁ'?%@yqb thp & Lﬁrj‘éﬂd 15I“ﬁlrgeq&}i"is ficctf’ggﬁ%rtc”l: ar |m)P“S§ﬁer19faé‘i"%1l

W| th ][ esm@dbmtregadmgltme grfrtgngt ﬁolgdétaér @frtlhe tineteat briak aandktay baﬁél@édteﬂ@hér@m@ aim
i so cl ude an tr

ot or macePOTR RN O T aeatob G E AR AL S oR Pt Rsdreatyiace
el enent vactagedindieras aOteaatme Bmd wﬁgzneat sltrabmetrpmwesjorf can terbgyachevedgue to

PUrpoSesy,q ﬂéx%lhty %"9‘% E&mﬁ%ﬁ%{g@ﬂ:ﬁﬂa@ aect arRanas, uﬁ?tartwée' Qggl shgg' n?e%l s%ﬂ‘?cs{ %

exanpl e, swt IC transmtting
base dedgéoonthe meﬂfefrce\nf thie massperef thi pase é¢v'@mand1©61fmtlmﬂl @rttdm@cathetfcwee

cont act %xg‘tg'@g o BHAALRAES R SR slirs ‘irhr%aﬁf@&éys P uﬁn&&h'caﬁﬁétﬁéfﬂ'?e fd%%igélnir om

p| aci ng an I nror mat | on carver in conventional eys and rmn endan
accor di rigai® dgnag fhel onted dPerighct§rB1frBerea aféwo'&%un%ﬁnﬁesqmaaﬁshw Sewoésw Ry

and i NCoreRétcUBUSBINYG IqQidafe Bbsiearticle without the function thereof being
recogni zabl e from outsi de according to Claim13. Any every-day item such

as witing inplements, wistwatches, buttons, glasses, etc., would be
suitable. Specific advant ages result, if pieces of j evvel I ery according to

Caim 14Tk%ﬁdeth6@becd3&h§ tcOlammh hyis nfolsn@Sallfslﬁtéblbh@ tﬁwmédpuaalonamndhl &8 medmgse
are W)r osea‘itrto t, mal |

S i | g Soe it Gmage fion e renSe Bl b iep Fide’ REVh oL S o
format, tediaich benaystexludaaviowr adry yadagntegentsi oamier @nteoropassed Recapipd ite &aion2 m

the aut qgg&fn\ﬁesh%ﬁ c}ﬁgénaggg qPr&g% O G aim 16 deserves special nmention. In

such a case, e the car as a general product, but also
vari ous conponents that could individually be provided with correspondi ng
information carriers The method according to Caim1l and the arrangenent

for usi ngntMendiBhEARgACLCAE MRS ERdRE & Blain af ifherfu@uamaaklem&h@bgsaoément
range for the information carriers in or at functional articles It

especi al¥ NAURPEMIBHAIA CAEELAH AEPOERF B BPHRATEAL o iaq alfRfe- f\ﬁ%prd'”é%i p@r‘f@l%
tiny desi @ﬂl@é’refc’r@é@&dﬁiﬁdg’e@@s RAMiIdiGEhgNhd dtreeL8hd fdamaﬂdimgse@soﬁawthyultrasomc

countersi nk, or ket hol ch recess be |t|onaIIy
ocor di s e B engi i oL iR b45E e 1 Rep e PRsE o ITOHR 8T e
t he produet wersefbinmeat hhlacéepamteem apedifiptly shapeot robesicrg:ntaz:abhne fbr erarhie as a
outsi de haa % he?c[ é{evm% nlm the form of a pen or as a constructionally prominent contact area

The ultrasonic transmitting and receiving unit of the information carrier has to fulfil the functions
of energy supply, information reception, and information transmission. The respective units may
be separate or in accordance with Claim 4 united in one unit. A separate arrangement of the
information transmission, information reception, and energy supply units allows a task-related
optimization with respect to energy, size, function, frequency, and other parameters This ap-
plies to the ultrasound transducer as well as the upstream and downstream electronic equip-
ment. In other cases, however, a common utilization of several components may be preferable,
for instgnce if it were a general main objective to miniatunze the information carrier According

to Claim 4, this opportunity is provided up to the complete integration in one single unit. In such

4




new version 22 May 2002 protected protected agai nst destructive nechanical,
"chem cal, electrostatic, radiation, thermal, or other influences, while it
woul d bengwssidsdre to file, read or re-wite product-relevant information
about the entire product life, starting from manufacture, for purposes of
production, distribution, sales, servicing up to recycling2Man2002ng so, a
chi p- i ntcearsBaéné@f S InRYBEEIR é'@Yec?e‘W%’dl\Xa b@@h%ﬂfltré’so%ﬁd GehddRef &?dj(h\éﬂtsé a-
protection nechani smLast but not |east, a conpletely inconspicuous markl ng
whi ch cdAtelaPIAQvstread: elperanc BeHPaed WBYﬁr‘éﬁé Bist @Ifd@uﬁdyfﬁﬁ‘édmer serves as
advant aggreHshtenusRdmita-rcane prevention and tracking The present invention
wi Il be explained belowin greater detail with reference to an exanple
enbodi ment thereof. In the drawings. Fig. 1 shows a sketch for explaining

t he fundanmental principle, Fig. 2 shows an arrangenent of two |ocks for a
finger remgriedreneny @céuumtdfambna@yisubay dritgn e Showatem carrnéalagﬁmﬁ'ﬁﬁoJrﬁlr

i dentifyi pieces I o] a arran enment .includj a
card ha RS &7 kRchab S piepb Eiscli<osteln 4bo0th BRer PRRR I A T £l e
5 shows cahqaaagprcaalnaarmac‘rgaemfactncrt(ﬁlnuquegs enablbeyusbe aasvea, duloog e ady teartsforine
used for, entj fi r re | a
base devpégﬁf}gg d?néecé!f'%gghyo&t%t% ﬁggha@la% girbiét'laﬁ %H'R?JI te%g'sco%r?et:r&?rﬁgsnéﬁ‘ia? ? Ii%ﬁg
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nounted in isolation fromthe ring. After bonding the information carrier 5
in place, the recess 19 has been closed by a Ilid 23. The piezoel ectric
transducer 24 is covered by a cap 25 to prevent the nechanically vibrating
parts thereof frombeing inpaired mtheig functions. Together with the

el ectronics 26, it fornms a unit 27 assum ng the conbi ned functions of the
energy supply unit 10, information receiving unit 11, and information
transnlttlng un|t 12 to forn1the entlre uItrasonlc transnlttlng and

”~ N Y — 1 - . o o~ o



wi.th an ultrasonic transmtting and receiving unit. It is operated by the
two contacts 29 which are used for electrically transmtting both energy
and information. It receives its opening code when the two netallic parts
22 are eN§4QEUSY) the contacts 29. The application of th%sgﬁé i nvention
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article 4°Or" Vicce versa. The Intormation unde ying the conmuni cati on nay
be entered fromoutside using the ultrasonic transmtting and receiving
unit 3 of a base device 1, as is shown in Figs. 1-5 or it may be supplied
i ndependently thereof to the informti onBcarrier 5 and stored therein. This
may be perforned by acoustic or other neans, such as electric lines 10



new version Clainms 22 May 2002 1. A nethod for energy and information
transm ssion via ultrasound between a base device and an el ectronic

i nformation carver being arranged in an acoustically fixed coupling in or
on an artf®Y&S'S&¥i d i nformati on carver containing defi neci&s'ﬁg @0

i nformation, wherein said base device as well as said inf n carrier
.conprise ultrasonic transmtting and receiving units, and wherein - the
basi ¢ dewirctected amstaties aglamstamdti\jenmecnafma:aarmieMIcel vietrot taec bagetioe viheenaand

the artic e 1 t.h : irect short-tine contac
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information carrier Serve to identify and/ or describe the article and/or
descri be ga0ysi¥ugednghaRdeTaNET Bl g??*%“gdata and/or its production data or
said informati on represents codes. 3 An arrangenent to inplenent the nethod
according to Caiml, corrpri sing a base devi ce (1) and an information
carrier (.B), he i tion carrier anged in or on an
Srtlcre (THe RaTiaRalT il BRRanGl pRl it bal iy St oraraohe
carrier (&pbaiongtittseeafl trasonic transmtting and receiving units (3, 39)
and wherein said ultrasonic transmtting and re ceiving unit (3) of said
base device (1) is forned so as to allow a direct short-tinme contact with
said article (4). 4. An arrangenent according to Claim3, characterised in
t hat sai dnithd dewigson carrier (5) corrpri ses an energy supply unit (10) and

an information transmtting unit (1 andl or an infornmation rece|V|ng uni t
{11), and8al d SBA¥F @fk%tﬁl'r‘)Bﬁrf"@ﬁ'i”tng(tﬁﬁ)funéﬁﬁl‘egtéi BFNS¥&r mati on transmitting
(12) andl or rece| ving unit of said information carrier (5) include

conponent 9 s eFNRVE BRRBANY e”éP MPHPESJOLBHISETIBE {Prinig a functional article;

Fig. 3 shows an arrangement for identifying pieces of jewellery;

Fig 4 shows an arrangement including a card having the standard chip card format as a

functional article; and

Fig 5 shows a partial arrangement including a bicycle as a functional article used for the

identification thereof.

Referring to Fig. 1, there is shown a base device 1 connected through a cable 2 to the ultra-
sonic transmitting and receiving unit 3 designed as a hand-held device The ultrasonic transmit-
ting and receiving unit 3 is able to produce acoustic energy in the form of ultrasound as well as
to transmit and receive acoustic information When the functional article 4, which forms a steel
block and is provided as starting material for fabricating a special gearbox member, is contacted
by the ultrasonic transmitting and receiving unit 3 of the basic device 1, acoustic waves pene-
trate into the functional article 4 to reach the information carrier 5 on a bodily path. The informa-
tion carner 5 15 adhesively bonded into the end of a deep pocket hole 6 inside the functional
article 4, thereby protecting it against any accidental destructive access during subsequent
turning and miling operations In Fig. 1, the information carrier 5 1s shown again on an enlarged
scale and consists of a cylindrical steel capsule 7 of 4 mm diameter, housing on a silicon chip 8
the electronic information processing unit 9, i.e., @ microcontroller, an energy supply unit 10, an
information receiving unit 11, and an information transmitting unit 12, each consisting of a pie-

zoelectric transducer 13, 14, 15 and a downstream electronics 16, 17 processing the electricity



forma unit (27). 11 new version 22 May 2002 5. An arrangenent according
to Caim3, characterised in that all elenents of said information carrier
(5) are ag §dnon a common base {8, 20). 6 An arrangement according to
Claim 3, characterised in that said information carver (azo@on?éhées a

m crosystens engi neering di nension andl or consists of m g¥

-engi neeri ng,

el ts, 7. An_ arrangene ording.to aim 3, characterised
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), connected 1n an electrically conductive manner to el roni ¢ conponents
of said PHPOMRIEAHAEPTRBYSIOBY ALY peRIOPETEIR] chatmachiRitadlingly Yrtaipgssential
el ectri CrpAestan sl fdrThe® GEBHLR Merder MnRiheaRBRNRIYh @FED HiNdichy Yy efmbhe

pr ecedi ng Cainms, characterised mthat _ _
hine tool, and feed information on the result of his or her work into the information carrier 5

In Fig. 2, there 1s shown a functional article 4 configured as a ring for a finger, the ultrasonic
transmitting and receiving unit 3 of the base device not explicitly shown - an electronic lock -
configured as a plate provided for a car door, and an electric recelving unit in the form of a disk
30 for an electronic lock in a letter box. The ring holds the information carrier 5 within a recess
19. A Il elements of the information carrier 5 are mounted onto a flexible base 20. On its exte-
rior, the information carrier includes two metallic points of contact 21, which in tum are con-
nected to the two metallic parts 22, shown to be formed by the ring itself and a ring element
mounted in isolation from the ring. After bonding the information carrier 5 in place, the recess 19
has been closed by a lid 23. The piezoelectric transducer 24 is covered by a cap 25 to prevent
the mechanically vibrating parts thereof from being impaired in their functions. Together with the
electronics 26, it forms a unit 27 assuming the combined functions of the energy supply unit 10,
information receiving unit 11, and information transmitting unit 12 to form the entire ultrasonic
transmitting and receiving unit 39 of the information carrier 5.

On the ultrasonic transmitting and receiving unit 3 of the base device 1 in the form of the plate,
there are provided two contacts 28 to be bridged when touched by the ring. Acting as a metaliic
element 31, the ring itself causes the bridging to occur. Thus, it will activate the ultrasonic
transmitting and receiving unit 3 of the base device 1, and the exchange of information will take

place with the information carrier 5 inside the ring through the contacting acoustic path

The above-mentioned letter box lock does not constitute a base device 1 as it 1s not provided
with an ultrasonic transmitting and receiving unit. It is operated by the two contacts 29 which are
used for electrically transmitting both energy and information. It receives its opening code when

the two metallic parts 22 are engaged by the contacts 29.

The application of the present invention to the identification of jewellery is illustrated in Fig. 3 As

shown, the base device 1 forms a reading and programming device including a display screen

8



on the outside of said functional article (4), there are arranged at | east

two net al Iic parts (22), connected in an electrically conductive nmanner to

sai d net g ?%bnts of contact (21 j according to daim9 and permtting a
0

transmssmn oth electric energy and information to ma tion
carrier (5). 11. An ar r angenent accord| ng to any of the gﬁé‘@"e"ﬁ@ C ai s,
characterjsed mth g t he out S|%e said functional article (4), there
i's arrangéd3g b ealinerd epdtene CBF 7 'RANA HY2F e fraRyPIREIFANACIECBMNE otnit e
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has the flunctron o n arrangerren
char act ernferuition catmat Smycba‘ inpertedathedughrat iatd entq the dasityndd, erreicmynresiamream-a

key. 14. /n .b%%ﬁgf‘e%% BFdﬁ%%'sQ&n&?w%W 1 ndi0 grb%Cc‘Fo%'e{?% 9&& & 36 made of
characterised in t Sard i nformation carrier (3 5 Ih a plece
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accor di ng,¢ Q|s@'ﬁ6s§5ie?%nﬁ ggﬁg'dégel%lﬁigmaunrﬁ"@ﬁ@ﬁrﬂ% Fn%@gtnr{g snteh&tthéﬂfgr ation

i nformation carrier IS arrang ed 1n a card arrangenent

met hod ac@6iEditny!! PBVGaWyb%@O@daifrF@Cisstaﬁ‘/ rdter maql%%ﬁiﬁ $éd bean weéqedstautae ing
i nf or mat iseiis@iheif@ictbmal ahiead, A G@Er 1h srfdehh&d 18 dedER@5ponkingly Y- drked GaIE Nt
accordi ngD to Clajm3, characterised jn that
e impossible to recognize from the outside that an information carrier 5 1s mounted within the
ring To ensure communication, the information carrier 5 need not necessarily confront the pie-
zoelectric transducer 33 directly as shown in Fig. 3, although the shortest distance is generally
preferred. Because the information carrier 5 is completely surrounded by metal within the func-
tional article 4, any destruction of the electronics of the information carrier 5 by possible external

electrostatic fields or charging actions will be virtually excluded.

This equally applies to the application shown in Fig. 4 where the functional article 4 has the form
of a chip card, which in this case consists completely of metal. Use of special stee! or titanium
alloys may be preferred. Chip cards of that kind may be designed in a more rugged way com-
pared to known plastic chip cards in terms of mechanical strength, environmental durability and
protection against electrostatic hazards. Handling, too, is extremely easy by placing it onto the
corresponding ultrasonic transmitting and receiving unit 3 which corresponds to the read/write

interface or reader for known chip cards.

Another very practical usage s pointed out in Fig. 5 Placing the information carner in a bicycle
forming the functional article 4, e g., in the frame member 37, will be a very simple and unobtru-
sive way of identifying bicycles By means of a plug 38, removal of such an identification may be
prevented or made so difficult that it can be accomplished only by destroying the bicycle forming

the functional articie 4, which is not in the interest of bicycle thieves either

In summary, the embodiment shown in Figs 1-5 illustrates that any articles may be transformed
into functional articles 4, by mounting in the interior thereof an information carrier 5, e.g. of the
kind shown in Fig. 1 and 2. For this purpose, miniaturisation of the information carrier 5 is an
important condition, so as to be able to equip even small articles with an information carrier 5,
impair as little as possible the external appearance of the articles along with the properties and

applications thereof, and not to restrict their mobility. As a result of the present invention, articles



said functional article (4) conprises a recess (6, 19, 34) and that the
information carrier (5) is arranged inside said recess man acoustically
fixed cow 08wt h said functional article (4). 18. An arrangenent
according to Claim17, characterised in that said recess éZGQI 1% g
conprises a closure (23, 26) being adapted in its materi & | Qﬂ pe to the
-sur roundi re S C . (6 r t t

art ol e (oM el hGRERirty n e il oot SP gy iRE" LaLnjcsyon
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pi ezoel eqhid BF ARSAUIGE ni'o@el?feﬁtz@fechg%‘itfdsﬁnﬁ: rtr%ﬂ§rﬂh'tﬁf‘gran@re@@i%étdnﬁ%ward the
el ectronics 17 downstream el ectronics 18 upstream €l ectronicS 19 recess 20

f1 exi bl e fua@EN2l1arige 4 17 vicgoleRta dhedpiRiaRiton2NdeaYing Ithe: cpmmugication: gy (Reeen4
pi ezoel eqbfddGrdrt aMsidE ¢BiIhg 2R ARZERNERAsaMtieS afdfbickving unit 3 of a base device 1, as is

shown in Figs. 1-5, or it may be supplied independently thereof to the information carrier 5 and

stored therein. This may be performed by acoustic or other means, such as electric lines.
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information transm ssion via ultrasound 2.1 Triggering informtion
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- the information carrier takes energy from the ultrasonic field in the articie on the engagement

during the short-time contact, thus being switched on and
- entering the operating state and

- triggering an ultrasonic information transmission between the information carrier and the
base device via the contact area.

2. A method according to Claim 1, characterised in that

said information stored in said information carrier serve to identify and/or descrnibe the article
and/or describe its state and/or its logistic data and/or its production data or said information

represents codes.

3 An arrangement to implement the method according to Claim 1, comprising a base de-
vice (1) and an information carrier (5), wherein the information carrier (5) is arranged in or on an
article (4) and wherein said base device (1) as well as the information carrier (5) comprise ultra-
sonic transmitting and receiving units (3, 39) and wherein said ultrasonic transmitting and re-
ceiving unit (3) of said base device (1) is formed so as to allow a direct short-time contact with

said article (4).

4, An arrangement according to Claim 3, characterised in that

said information carrier (5) comprises an energy supply unit (10) and an information transmitting

unit (12) and/or an information receiving unit (11), and

said energy supply unit (10) and sai::i information transmitting (12) and/or receiving unit (11) of
said information carrier (5) include components used in common, or are united completely to
form a unit (27).
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7.  An arrangement according to Claim 3, characterised in that

said information carrier (5) forms a compact body embedded on all sides.

8.  An arrangement according to Claim 3, characterised in that

all elements of said information carrier (5) are arranged within a capsule (7), and such that said
capsule (7) consists of metal and/or an organic material, such as polymeric plastic of any type,
and/or an inorganic material, such as ceramic, glass, cermet, stone, mineral or precious stone

and/or composites of any type.

9. An arrangement according to any of the preceding Claims, characterised in that

on the outside of said information carrier (5), there are located at least two metallic points of
contact (21), connected in an electrically conductive manner to electronic components of said

information carrier (5) and permitting a transmission of both electric energy and information.

10  An arrangement according to any of the preceding Claims, characterised in that

on the outside of said functional article (4), there are arranged at least two metallic parts (22),
connected in an electrically conductive manner to said metallic points of contact (21) according
to Claim 9 and permitting a transmission of both electric energy and information to said informa-

tion carrier (5).

11. An arrangement according to any of the preceding Claims, characternsed In that

on the outside of said functional article (4), there is arranged a metallic element (31) having no

electric function for the transmission of information or energy, which upon contacting said ultra-

12
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said functional article (4) is not recognisable as a key.

14. An arrangement according to any of the preceding Claims, characterised in that

said information carrier (5) is arranged in a piece of jewellery, more particularly, in a ring for a
finger.

15.  An arrangement according to any of the preceding Claims, characterised in that

said information carrier (5) is arranged in a card.

16. An arrangement and a method according to any of Claims 1 to 13, characterised in that

said information carrier (5) is arranged in a vehicle member.

17.  An arrangement according to Claim 3, characterised in that

said functional article (4) compnses a recess (6, 19, 34) and that the information carrier (5) is

arranged inside said recess in an acoustically fixed coupling with said functional article (4).

18. An arrangement according to Claim 17, characterised in that

said recess (6, 19, 34) comprises a closure (23, 26) being adapted in its material and shape to

the surrounding area of said recess (6, 19, 34) or the entire functional article (4).
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5 information carrier

6 recess

7 capsule

8 silicon chip

S electronic information processing unit
10  energy supply unit

11 information receiving unit
12  information transmitting unit
13  piezoelectric transducer
14  piezoelectric transducer
15 piezoelectric transducer
16 downstream electronics
17  downstream electronics
18 upstream electronics

19 recess

20 flexible base

21  metallic point of contact
22 metallic parts

23 closure

24  piezoelectric transducer
25 cap

26 electronics

27  unit
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38 plug

39 ultrasonic transmitting and receiving unit
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mission via ultrasound requires a fixed installation of the communication system and an electric

~

switching action on the side of the energy-supplying base device. These solutions are not flexi-
bly usable and are not suitable for applications such as identification of articles, storing of codes

or other short information in articles comprising an electronic information carrier.

2.2 In the new method, the information transmission between an information carrier and a
base device is mechanically initiated by bringing together the article containing the information
carrier and the base device until a touching contact is reached which then lets the information
carrier receive the energy from the ultrasonic field spreading in the article. The method and an
arrangement for implementing said method permit an easy placement of short information in
articles of any kind.

2.3 Applications: Code transmission in electronic access, product identification

(Fig. 1)
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