A RECORD CARRI ER AND METHOD OF LABELLI NG AN ARTI CLE OF VALUE This invention
relates to a record carrier, and particularly, though not exccusively 5

to a credit card or the like hf atila storage neans. It al so
relates to a nmethod of |abelli g’_@g gggegﬁée%#ﬁ vial ue. A known data carrier
s described in GB-A-1,33 L. 604, 8kED credit card is provided with a
secure dat a YPEFA9ES means conpri SI ng a layer having spacedPcegisomesidn whi ch

ani sotropi ¢ nagnetic particles are dlsperfed and fixedly aligned in a

bi nder along a 10 re-set _direction. In"renmaini regi ons of the |ayer
the particl os aARFGORELCARRIEBAND MEEHED OR A BFIAY CIANARTIGHS OF
different pre-set direction. This arrar\ga_rumt Is coommonly described as a
magnetic "watermark" or as formng a "permanent nagnetic structure" since
unl i ke conventional magnetic recordings the pattern of renanent

magnet i sati on r evdhisduveptionreiaesite h rgcorduaarrier. and partionlatlylébaigb porextlusively,

docunent gan t@scfeaﬁbaa%t&mmavﬂéa secﬁﬁwaatsmge'rﬁanﬂms@éiaﬁés 168 R (Dby.
for exanple, gﬂ%ﬁﬁﬁgl | Ca'tig 1 % an a/c erase A magneti c er mar k"
is particul af BUCE P Y3 Ye.ecor di ng data in d| gital form since each

al i gnment di r ect i drknoswn data casrier gdescribed inf GB+A-1133 5,604 iid Whith @erddit@ardds bi nary
"ONE" or a bi " ecure t nggg L8cure
because the M%erdréa?%nprl sla?%gs #@.@ﬁ%@% nglg%lq)%% hgvs"g%gpgeca % fe
structure is "31% hANSOHOPY masRefisdarticles arextispersgd gud-fixedlyealigned-in atbinder alonge
"buil t-i 0 natpre-setdiredtion. memmammmgmdeme RyatRgeriEe e Hidt ko aRMAREENt | Y
be prepared . e | ence of binary
coded nunber?mﬁllg?h@(?btg%/ e a seé’@%mﬁt?gea ﬁ?’g&v\hé ms%%%g‘%e’tﬂﬁ% tape and
applied to a cOmIHM eémh? a%aalaeefélﬁrrw#nwk cqiag forming p ‘Permpanertanagnetic _
i denti i cati crueuebeinse irdike codventorial magxeaérecoﬂdﬁxgs ﬁ@@faﬁérﬁ@f fornﬁﬁbﬁthe ot hers
by a marker e yence, I_nar ts

whi ch itsel fq’rﬁa é‘%g%‘{;;%gr S%nhﬁuﬂ%r@agﬁ%ﬂg%‘é% TR ogmlgegféiﬁc'ftﬂ | nel "
can al way® beesteredby fo- @ag@asqﬁnatwwﬂpwm@, be’ia!@kpé@lappmtlgmot meale ecor d
cgr rie ][ t he dbrgk fisldy.hARIEnELiE 'twWaterinBkt & aﬁfcutah9 vfﬁﬁ@@ﬁé& t6 fdchidiig @a'iaﬁ&n
identificatiqg stic t he a,rr.l or, to
represent the %‘ecﬁgr??ltsiﬁcé ?c% a?gﬁgnﬁiﬁ%é OAr osfgngﬁgﬁgi%& cancﬁb‘ﬁe%rl ng
on the documdtiary {QNEeermbinary " Iﬁ)ﬁ?}@%ﬁ%@ﬁ?\mwﬁﬁdﬁémeb@weto

t ol eranci ng ﬂh@ﬁdttems cdmpnsi@ the dath 2ainot Be érhsell Becalsifie RANRE RpeftiEhenily

regi stratjgon gﬂé’ﬁﬁgéﬁ gnand the support it is not possi bI e w t hout
recourse to t ex enS|ve equi pnent, to ensure that a "sentinel" or

"sentinel s al wayPUsspsr byiki-in'nature phthe ssprdingna data stoeage sicansamay. 35
In practice, dﬁhﬁhxeﬁﬂ?b&@&ﬂirbm@damﬂél@ﬁﬁit&nﬁ}keﬂa&be%tﬂpxﬁingt stespENt the

digits bet m%&ﬂrseﬁﬁg&Bagkvilp ?Vl&fs%%ﬁtg?ﬂa@éﬁvﬁsemtfrg@? secur y dat a.

It sometines ocC wever t he
docunent so tapplkiedfa Igémoﬁgiug'pm Qqqgment or card. Each of these identification numbers is

25  different and is separated from the others by a marker or "sentinel" comprising a unique
sequence of binary digits which itself never appears in the sequence. For this reason the
"sentinel” can always be identified so that by reference to its position on the record
carrier the digits chosen by the issuer of the record carrier as an identification number to
be characteristic of the record carrier or to represent the security data (a particular set of

30  characters appearing on the document, for example) can always be recovered.

However, due to tolerancing problems during manufacture of the tape and
problems of registration between the tape and the support it is not possible without
recourse to the use of expensive equipment, to ensure that a "sentinel" or "sentinels"

always appear in the same position on the document.

35 In practice, when one "sentinel" appears at each end of the document the digits
between the "sentinels” are chosen to represent the security data. It sometimes occurs,
however, that only one "sentinel" appears on the document so that depending upon the

This Sheet Has Been Replaced

M




exact | ocation an appropriate nunber of digits. selected fromboth sides
of the '"sentinel"', are chosen to represent the security data identifving
that document. Thus for each poSiTiO t detected "sentinel"
there is a different binary di gltﬁlé %%f“gﬁg %IE& for choosing the bits
constituti n W@%UI’I ty data.| The Its representing the
security dat en be used as verif | cat | on i nf or mat i on, PQI/GHIAN31BL used
to derive verification inforrration vvhicl"gfor exanple t he user nay have to
supply before t ard is val atlo L {0 S

o or e ably RS tonRpiRs Rlfer ob el SSeser ool it Bf HErseningS

t echni que, hatsehesen threpregenfithelseeusity dasa ldtemdymashatdhemmheTﬁusrf@tea&sent i nel "

on 10  the 1ﬁbd&'tﬂéﬁ§€d&&te§mséﬁqgﬁ“ tlkfb@ﬂﬁﬂfe?en@ﬁ?n%ry‘&gﬁ&l&% h@é for the
card reader fal |, t.Q detect. t first | ne I nst ea up t he

second "sent F‘i‘%’ﬁ &Ftllﬁé’ Rsgfuiing c‘{"’r%fi%tal eaﬁeﬂ)a?@ef’ﬂ@tsﬁﬁgﬁ% tpg, of an
anbi gui ty$s Fsscuntysia&rmay&upmmed adnedrifizatiomrinformativnd ar may e dsad todeyive and a

pi ece of mag TR unber
300 toget her le\n&fti‘ﬁ%lg?l?o @l% he ngﬁgoéex(ragbggglg %%?ﬁ él’%%g@?ékﬂg:élgg EI| n the
15 factor y‘sa‘f?HthPFé Wémﬁqaeaa Wﬁﬂ%@rprejqeblysmmﬁ andhgractgristicnfithec nowi ng
how t he ' sengivaﬂk&orddamemth respect to the edge of the card, it is

possi bl e for card ué ga%mr’f@%%qe%gs%ggg gs%v*hlgg ﬁg‘?%ﬁ f on

nunber of the car LD
cards fod® us@’qf-‘l@f‘#lﬁﬁ’a’FR:'i%FW@gearIB&'é‘thmseltESQ’OF&lblﬁf@fﬁhewmlt%fadwo conf use

HNO car Fls hzzmeﬂaa tRelfiset 'rsexitmd"aﬁ@inb&a%)fnck gﬁrse@hhfgknuﬁap&l ﬁh%]g:‘a[]qﬂu& o them
is a so ar ds, .us ai mn ef i or ,access
control, %&nﬁégﬁ&k?ﬁg’ﬁs’%ﬁwﬁg% ﬁ@bl§“§¥ oé %gxpggsgﬁﬁagg cprddsmade ¢ or e
cards.. | n oﬂld%faCtOOY 2od 9 piceawisnagnetis tapy is atpeiEtRIon K card. ahetapebiayingythe HORN
Secur;e Sci epﬁeﬁ&mb th?ﬂhﬂﬂ?ﬂtsdfﬂiﬂxﬁi%bers‘@Q%&?@l .20 chRds FAd GRhES 1N a t
regi ster shi on cur. e sanme poin
on a car ‘39 3‘?}%& %H‘ﬁl’d ot %aing?]n%rgie[r?bé b§aé?e§ %&é‘&’é‘? °é"dn§\f“fvhg§uch

regi stered cammelﬁrlwt\w&?remﬁﬂgﬂwdﬂgﬁaﬂ@ﬂgaréemrppsswldfmanﬂmaslenssn thescl osed
in GBaA;jZ Ozliegfi?frecbgm’sé'ﬁh&c{ﬁﬁﬁ@ﬁoﬂ ﬁ\ﬁnﬂé‘?ﬁfﬁ\h@ﬁd% 29@@0§|8m0m%§1§ erasably
recorded on a, di.ffe rt| hus .el.

anbi gui ty. 361°aﬂyun sxmtbleop % ﬁfguiedngmﬂcfaige é%‘é%‘f*' f“{“ﬁg] éﬁﬁn‘ﬁf’% there
i s provided &omf@mmmgng&ommaﬂmsnﬁ"\tatm " tap@attathédstodleem. plt(sw de

t he advanbageisehnddipabié foticids tded fb?élﬁhﬂng?&fnbﬁ@br Aboksd UBhtYoL WrlidatFiciy] N9 to
.resort to expe stratlﬁn sch eﬁntas to.ensure that the markers are
&S ord carrier.

i.ve re
al ways at exgcp"f‘?“%%%mgg#@lu%%“f £ P38 The invention is
particul arly advaknerdetogolyethispreblem, "VEATERMARK hapd inkde hyr DHOBN® e8Ee Wi t h

per manent | y stcreusetmmﬁd TMH&inl Englaﬂaaismaﬂfpnkd tPRRds lﬂa régistékd Pa\éﬁoﬁ &t ape

to be Iaced el, carrier thout .the ris intro
anbi gulot Y, at the "Yen nels ﬁways octur at the same pomt on acar& I(x)lcre pro uctxon osts

25  are associated with such registered cards.

According to a first aspect of the invention, there is provided a record carrier
having a secure first data storage means storing a plurality of different identification
numbers or parts thereof in a sequence, and a further data storage means storing a further

30  number, characterised in that the further number is derivable in a predetermined way -
from only one of the said plurality, the further number indicating which one of the said
plurality is characteristic of the record carrier. This can provide the advantage of
identifying the record carrier uniquely without having to resort to expensive registration
schemes to ensure that the markers are always at exactly the same position on the record

35 carrier.

Preferably, the plurality of different identification numbers comprise successive
integers, and the further number comprises the least significant digit of one of said
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AVENDED SHEET According to a second aspect (€f iié Eé'l“ ;%@r,{‘ here is
provided a nethod of labelling an article of ES @B “ih claimo.
Enbodi ments of the present invention will nowjbe deBHABEY. by way of
exanple 5 only. vvith reference to the acconpanyi ng di agramrati ¢ draw ngs.
i n which: Fi ure 1 shows a record carrier according to a first aspect of
the inventi ofO%BROSE gure 2 shovxs a fl ow di agram of a nmet hAFT4ERI¥3Hhg to a
second aspect of the invention. 3 In Figure 1, a record carrier
(1) is shownjnthe orm f.an.a of val ue su cr rd:- The
record carri eV“‘?gE"spr ’ga\hﬁ’t Weé:‘[rﬁtgﬁﬁﬁépﬁ?g@é‘i’?f‘%‘fﬂ’nq"isfsﬁIa}ﬁ"’ét"gm?‘&lf‘gge nmeans
(2) which st osteingdapd asragiermaneptighfterhf atidiectable diaghesicemopeitye ibé Fayerafi on

mb ' t
Fur ther numbepRoRcaq s R ausly (URpie; sfiroplol ﬁ’gﬁﬁﬁpﬁ’g‘?’éﬁ‘ﬁ%ﬂﬁgﬁ? “way from

onl'y one (13)anifotoRis ‘Ea&“ﬁ“"l@mc "ﬁt "a‘F‘Y?“S‘imn HRaqqy 1t cards
i denti fi es5 whamtthelike pbvidakwith petmahentlylsirtgtuiet npgsdicl{leaterdark”) tape,atsiiton

numbers has ba?&ﬁqﬁgapgté&ﬁmﬁea 6h flelcafref withoddife Ak eRbfbof@dipg ot (1) 11

t he present eXa |stan Irst data storage nmeans (2) is
constituted bgm lgl“é)yer conprising a | ength of "WATERMARK" t ape obtai nabl e
from Thorn Secure S&o@dﬁﬁ tdassbéxﬂdspmm@mveﬂwlmxspmxdedtaaﬁahd@oﬁescri bed

in greater de 60, (L |ons in
whi gh ani sotri)%f‘}& OfVQ}“%i%C?]dm 'ﬁeét?’% % aC| {r&%%gt%f?a on 111
oxi de pari@cl w}n@agyuggpwm oéﬁ&ewenklémtyﬁcamqrm@werswraam ereef talthﬂm a
pre-set. di r echiie, b mmeﬁgamﬁramﬂ@m&%eﬁanMﬂWr atSthéfeofl as

fs E)?;nt Ofs eg;[ L]In,? lgcsceg%rx w%n RGeS é\%ggqtgl fﬁé:n?é, Ic? rc]erli]vl{nné)ae furthgr number ¢ha%a@ens£'c oth €
PCT/ GB97/ 03139nly thexchoprincongiofisaid pltaljty, d) stering the Birthenumbenin 4 fygheridatacat i on

numbers are | @m?agéméamﬁd a&hﬂ&é)b@nh@ﬂﬁ%ﬁ&p&ﬁdiﬁ@&%hdnﬂemm ng
magni t ude.. . The d ta 0 cord carrier can read 1n at |east two

di f ferent Rayd® fﬂgf‘p?‘“i?&gﬁa“’f‘ﬁlfesee%ﬁ'e T Sﬁia et hod, the identification

nunbers (which are stored in the 5 watermark tape) are read by a read

head. The numbers Ehﬁo&iﬁi&ﬂislomé%reaeﬁhﬁveﬁwmﬁmm REQibed, BYSvdytdxafmer el y.
The reader then re%géﬁe%?wg?gger stored i.n the f.urther stora means (3)

whi ch need noPle¥ W@W%QW&M sader may read

Figure 1 shows a record carrier according to a first aspect of the 1nvent10n, and

20  Figure 2 shows a flow diagram of a method according to a second aspect of the
invention.

In Figure 1, a record carrier (1) is shown in the form of an article of value such as

a credit card. The record carrier is provided with a tamper resistant first data storage

25 means (2) which stores a plurality (12, 13, 14) of different identification numbers in a
sequence, and a further data storage means (3) which stores a further number. The
further number is derivable in a predetermined way from only one (13) of the said
plurality. The further number thus identifies which one of the said plurality of possible
identification numbers has been chosen to be characteristic of the record carrier (1). In

30 the present example, the tamper resistant first data storage means (2) is constituted by a
layer comprising a length of "WATERMARK" tape obtainable from Thorn Secure
Science Limited, Swindon, England. This tape is described in greater-detail in GB
1,331,604, and comprises spaced regions in which anisotropic magnetic particles
(preferably acicular gamma iron IH oxide particles) are dispersed and fixedly aligned in a

35 binder along a pre-set direction. The data encoded thereon comprises markers known as
start sentinels (11), having identification numbers (12, 13, 14) in the form of digits (for
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t he nunbers 999 000 123 455 and 999 000 123 456 securely. The nunber stored
in further storage neans 3 has to be uniquely derivable fromonly one of
t hese nunbers. 10 One way of deriving such a unique nunber from
successive integers is to discard all digits except the | east significant
digit. Therefore if the nunber 6 is read in storage neans 3, the reader is
pr ogr ammed tWooﬁsgf"é@ard t he nunber 999 000 123 455 and i derrdTgBazhb®E3nuNber
999 000 123 456 as being the unique identyfication nunber which will be
associated wi_th the.given card.in the_card jssuer's database. For this-
method to 15 SXWPF Emgg’ ‘ﬁ%’%sﬁ 5168’88‘,“‘ e T dentification numbrisare 1GASCEVATFS whi ch
t he integer icompsisingthedntegess granged inrasdending yagmitutle. f or deci mal ) nust be
equal to or great qhe Woes ' b ' Saok M

e et O U GocRtTaerLan bR s iy 1B MR oyl R o

plurality on a. given record carrier Wwhi . )

readi ng the d’ﬁ’f‘g thsiFopyrutippal ge °€a‘?‘? ffg}qnggaha%gwmavfp?{ngapmge@_m Bendi ng
patent apfl i cetérmmark@Epe) 6Rrd@thyh readshead. The sumbeidare nsiallg N2 digithirfibeeadndon 20
nunber is degpbg t tridie Walall r tart sentinel
to the left of t%@é%@?catloﬁ&gg{ﬁgg‘%ﬂgg@ﬁhg%e%&%hﬂgg’é&%ﬁrﬁ? of the
start senti n@eapEEWRichmeed pot ke road orstpSA sepyrabe rFogexample.thereades may readal ogue
posi tion N. O@Ke fumtgrs BIWO0 123 458 and)99 08D 188 U6 RureBATHRGhdber sisvelgy Whi ch

foll ows the ' n o _neasure the distance (X,
17) between the g greatggfnﬁsgéj%agr%%&l%ﬁg%y &?eﬁﬂgﬂ%éf’ﬂ‘rﬂ ongsrof these Q@mﬁ‘ﬁ'r st
mar ker. TR s Qrearayldesiving such a upique pembes fiomesucendsivg integbrs dstoi discandfallt he
T?; kerThpi te hf&gits(ékbeipdt'hegbam szgﬁ%ﬁda@tt digit mﬁboﬂesmeﬁﬁnw% i??erah% Stofabe & 18 -

: us a entlfication.nu i s der ne-of a
sequence of ifél e_§ ée’?ﬁelall(?g&h ilsfqr%%?‘flg’ﬁdg‘)umaé‘ﬂhe n“ﬂ?@ﬁf&?&ﬁﬂa lé:ﬁggﬁ?%dt ance (X)
and eval uat i Adgntifethe pamber@R9 0RO 123 466 as peing theiugiyue identifichtiofl nembatvehictn car ds

i s general |y wiRtlbe d¥6Eia®ll with R S Veh tard itk caf iWsuePs agabasgel?j&rgﬁgglehﬁdl?@ sel f
oae a

cl ocki ng.,<For. "WATER " data i s compn enc a constant

pitch of 33 bvlv%%gg_gprée)%sglibﬁg'r%e E’%_f&“ §RPPR sgﬁ@né’hﬁ'g’ﬁ}‘mteﬁ%ﬁ}%ewq(&gbet ween
t he begi nni ng for bisyy e 4@ for decimab) musthetdqnalite or Seaterabant thegumber ofunber of bits
recei ved bef qaentifibaioh nifibers iimaefi!'usaﬁiilyéﬂa’slgiﬂrelﬁ%l%rhfflﬁﬂrieifl{?/i?hh 'a?é!xgédlgle.by 70 one

c
! : i
senti nel | oxpr easol BEo YDA rdnehe i e oo et depibed imgm st c. [ 22
bits are recd®endiog pasensepplicadonfGB 96014634t Usingthismaiethod sachhieatifimtid?/ 70 =
0. 31. Th@OCOmumbRGH dbdhikdits St i the BidiHing WHtRSharkbr &l Bhid1id Ve HAHRRe IS N
is therefore.the.nunber m aus 0O . . WD 98/ 24055 |
PCT/ GR97/ 031 AFABBSRHCR sltehen i Bt (ﬁﬁ:‘?@“ﬂ‘&ﬁﬁgwe derseutpebbefare the, Fi gure 1
i s mssing fidamtifiationapmber N isrthérefiore 4t analogpe positietN 060 ( e.gt @A0MIf Na=0)i t abl e
al gori t hm worAsivigi ds'r@idirigtRe Mitilel Yhich follows the marker, the read head is arranged to
measure the distance (x, 17) between the edge of the card 16 and the beginning of the
25  first marker. This analogue distance is then expressed as a fraction of the marker pitch
by dividing x by the distance between the markers (i.e. 18 - 17). Thus a fractional
identification number is derived from one of a sequence of integer identification
. numbers. Measuring the distance (x) and evaluating the fraction is normally
straightforward. The data on cards is generally set down at a constant pitch and is
30  designed to be self clocking. For example, "WATERMARK" data is commonly encoded
at a constant pitch of 33 bits per inch, and might in one embodiment have 70 bits
between the beginning of successive start sentinels. By counting the number of bits
received before the first recognised start sentinel and dividing by 70 one obtains the
distance between the edge of the card and the first start sentinel expressed as a fraction
35 between O and 1. As an example, if 22 bits are received before the first start sentinel, one
obtains 22/70 = 0.31. The corresponding identification number if the following number
is N is therefore the number N minus 0.31.




part of 14 and the latter part of 13 which precedes the start sentinel.
Exanples will now be descri bed of nethods by which a record carrier
according 5 to the present invention may be enployed in a security system
using the identification nethod described above (as the second net hod of
readi ng data) and in our co-pending patent application GB 9601463.4. In a
first exanplWO8%248%ch a nethod, the party issuing the recoPCT/GBIT/3¢39 Starts
by affixing a length of waternmark tape tosa substrate such as a card to
formthe record 1 rrier. The issuer es the record carri-er to
a reader which re °"(ﬂ%éh°f"r"§(‘,’ﬁt19ﬁ’éﬂ“ F‘EJ%’?P‘E"E&&?I‘ gH’i?n‘b‘éF‘“‘??ﬁ’éé’% rom t he
i nt eger st or egtohiicatries, inmhy benrcénsiragted byamshitable alposittio wnrlmig frdre tiecavhilabdd  as
descri bed ab?&‘?ofﬂ‘&d”cﬂfﬁ ﬁ.ﬂ%@ﬁ?%cﬂ%c@&%@stﬁp& 45 88 say. (Note

P}

that with a conventi ona usin [st rret readi ng the data

descri bed above t Hgam P%ﬁ@rnmrcr@’géot)@em&@sbwnebamr iey pegording \oul d
bg 15 y obt aite1he preséit Aiiventidemay pdenployrdan o etutity sysEmasingdhd xaéxmﬁaatio?nl di git

i dentificati i : i ace.
This gives. t AUy UlErnR bl 06 BEhcbol ARG shtidg o ahdln WP B DRl B0
stored by th@atestsawph@upaﬁﬁﬁﬁoﬂﬁﬁ% central database and is a uni que nunber
characteristic of I dfifst &ﬁﬂfplédf@uélﬁ?méﬂio@@ﬁdpaﬁ& nwainﬁhh éraborl GarHeartsdy

i dentify and/ aut ord.carrie represent S
the 20 7 posiefinife bIEah.f ShSrpare e A foeSit ih s f a8 i bty &
further d@gr @emgt 'Breasmltthempvagaithvsthrrl garder thg xeadex mbichgeads dteg‘ratcnmfalt he 12
di gltL nulnbertldenhﬂcstdaﬁnﬁhséqwe% p¥RnPihe ih@gdr@foRdifth @Waﬁeﬂﬁark uﬁm:ﬁ@rty at
anot her | ocatian o I r ex |

track runnind® ﬂ&?%?qthfs‘t“én%ﬁ@gmpﬁet é‘“[’\%g%é’%ﬁ' r%gq& OQQHEge read
by a reader i49.88say.f (NotathatMiltlsa etinyéntionslaeadaousingthe Grsd méthdd ofireadipg ther e

Z Eﬂ‘;ggg?n nean%atafdléscnbgg r&ﬁ%{a gicéﬁ?% | gxﬁrsrtb@:irﬁy@Q‘bbo 484 oSG 6@0%@3@%&1‘5&? hgs
above re g’%‘ﬁgh %ﬂﬁr"é’gé’ﬁrt‘g’(ﬁm’l“'tﬁfr ﬁ?fg’ﬁ%‘gﬁgg’t ﬁ‘)‘/‘g‘ag‘?ﬁ‘% afion PYUPbET t he
field, the rdnrcronhduwthq: nymbes tqrthe Sizsh tlenimalplage s @’hiagms\/chedﬁ digitruntier 999

charact eri st iggoi1geas9,  Tiidhdrkter BURORImber BoRA'BG partyli the R€negar Sl |
measur enent

h bt d
'n the field deade aﬁi%@%@%@ﬁﬁ%@fﬂ%ﬁﬁ%@%@ﬁm e&%lﬁﬁéﬂ?ouﬁhge
this to the deosabp idedtifli ayidior authdnticate thegeaoed &@6er0 (e 1438digih S:preSbwts theader
al so readg t %sﬂbﬁbfthg s&i‘t%ﬂtﬁxgleon%@@d}d Shé&¢ 1HE§@(§1H&Pdé§?€e Jf?ﬁﬁééi'loﬁar rier

and conpares ‘thls

et 1T at T AU NeR (o B Gie  he B AR <y PresGRtase Sads vi ¢ hi
[err]/- 2, tmm@mmmstmlmaﬁmmﬂnm@ﬂcarneuffbmm@prsnhhe | ast

digit of the dgdidis trstﬁmxtﬁgc@tmmmaemmm DRaBRRICR ifE8, 1Gbad

Ut o1 ont Y QL0 Nt B T 32 A} el W Sl e SRS T2 11

25 normal magnetic tape or other storage means such as embossing or optical or electronic

storage means may be used.

When the above record carrier is presented for authorisation/identification in the
field, the record carrier is presented to a reader which reads its characteristic
identification number. In general there will be a small measurement error when the

30  number is read, so that the number obtained in the field might be 999 000 123 45.81 say.
The reading apparatus rounds this to the closest 12 digit number to give 999 000 123
458. The reader also reads the digit 9 from the other storage means on the record carrier
and compares this with the last digit 8 which was read from the identification number. If
the numbers are sufficiently close, say within +/- 2, the reading apparatus substitutes this

35 number 9 as the last digit of the 12 digit identification number. If the numbers are not
sufficiently close the reader signals an error. Thus if the number read in the field is
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PCT/ GB97/ 03139 6 between 999 000 123 457 and 999 000 123 461 it will report
the nunber to the central database as 999 000 123 459. In a second exanple

of such a nethod, the party issuing the record carrier starts by affixing a
| ength of watermark tape to a substrate such as a card to formthe record 5
carrier. TheWO?83#55t hen passes the record carrier to a reREYGRIMOBBY r eads

the fractional identification nunber nadegup fromthe integer stored by the

wat ermark | ayer an Sicb [ ' The

nanber - obt ar HEARgob AR BA%SsR o ol 13398 Tyl et E RGNS RSB REAE

obt ai ned is cltabasenedd? AbLI23#591 digit identification nunber by rounding

B 88 Qggbig to theI&L@&Sﬁd exampmrsuch%mstthed \ﬂeespdr@essaﬁngdmle&orawﬁefst&& th999
u er .sto e 4 the

central data 5?211"&% °(§Wa ffeas EE &2 5‘??5&%8%%"&”& Cﬁg??(?ﬂp % 8¢ fic

record cabri eamindThshissior tham pdsees thesngeard carderipiafryaden dyhich raadsitesniractionad t he

record carri tfigenufb&mh%ﬁib& :ﬁﬁderdpeffom &R Ulfeger stdi&d by @ewaebim&kl esﬁme

| ocation on e cargiler V\[n |nt even. of od qgui res
only one bit R?F‘“g’t‘Bf'éfﬁéent‘& E"’ 2% %@éﬁ“’ﬁ’@f"lﬂﬁm @rlg’ When
this 15 recotScB&mrbefoeer N&tphemmbeedbtﬁmedmmbhmﬂedaﬁomlldigmdehuﬁmun I n
the field, :Edel £ S
character| st rhz"“uﬁ‘g‘c?}{‘%%‘uﬁ‘?g | onu*rlllg':rrrf)ue’}ﬁﬁ n‘}rfg%egl iﬁﬁgﬁeesw Il;;(ra@r a srriél I
measur emel®t 399000 13346.rThs nugnbe Pﬁéaymwwgfna@wﬁhﬁgmuabe 999
000 123 45. 81databyse ahtiés aﬁﬁ@mnﬁpqmakmﬁsﬂmm speeifie record beeried anﬂ&ﬂﬁchll

diigit number &8 ok 3 idhi AP aladilei) beheald Spigu e SR

The reader also recaover romt says er the
i denti fi cat i ohemigaerds at aswfaardoeﬁﬂ%%ﬁhe CAgricf wh agh@é@e&w tsr?%er %J i onal
identificatiogm lilwsbﬁly onblbitrofitbﬁgé aﬁdieﬁceragimmaai ﬂdobsww:ﬂ;edtoredlfmhﬁuﬁs | s no

nas suffils Zﬂe%féffic g s PRSI BL bR f%@%%ﬂ%ﬁ%%é&% Mo

i ncrenent's (mreseen@dmamdshwméwa Bls%rld‘ﬂ’é'@tcmﬁ‘ﬂ'g’bﬂfnémﬂ 0. 5)
the provi si ongbreiviR BE b kin@l ineastrehfent exfutmmnat ta fuptbat sktainédim thefield imight®eal s
Soroer o oM BS80S T
‘bit indicat edtotgivea pravisioal identification swmbgr 982 P0G FAA Ay The rendsr wwemwhef

| abel | i ng2@Nn Bit, fofd wack2, that sags @bahrdhdigertificativa mmibeni oasnmrenotfmise

LPXﬁEL'ﬁgv'est%&%‘"ﬂh“ﬁ@““’%@“ﬁﬂ (5 b T e syl s Bl ifber, €

af fixing a selfthese Ga‘P&g@F@P@g@ twpalccampyn% ofthg F@ﬂ%ﬁ@?n BYMBSTF f er ent
i denti ficati opadsuffikaérly@losp&r 0.5, shmmmmmm thlaeemﬁg apparatuBimefements ((fahot es

the step of chOSRhilfonh.s) BteBreltets i indlb ol B ArbyifiBl RilnfibiERGRS (12

13, 14) or pa ance erm ne ene. Bl ock
23 denot 25 t haumbespOgterwiss, ithe raglensigrals Mesrrony w@m exampla, thejreadst wapldy t he
chosen one of refiith dn Rfentifiqation Alrbiey of BI90D0 123 46 cinatwesuld sighabiregirarfif the stbiedg t he

further numbep 0y ididaldd $hat 83%ifentii2dtAE Sumber should be odd.
A method of labelling an article of value according to the second aspect of the
invention is shown in the flow diagram of Figure 2. In this Figure, the blocks have the

30 following significance. Block 21 denotes the step of affixing a secure data storage means
(2) carrying a plurality of different identification numbers or parts thereof to the article.
Block 22 denotes the step of choosing one of the plurality of identification numbers (12,
13, 14) or parts thereof in accordance with a predetermined scheme. Block 23 denotes
the step of deriving a further number characteristic of only the chosen one of said

35 plurality. Block 24 denotes the step of storing the further number in a further data storage
means (3) carried by the article. Finally, block 25 denotes the step of storing the



means (3) caried by the article. Finally, block 25 denotes the step of
storing the WO 98/ 24055

PCT/ GB97/ 03139 7 correspondi ng chosen identification nunber in a data
storage neans separate fromsaid article Al though nmethods of using the
record carrier are described above, there are other 5 practi cal

al ternati veM24¥5f al | within the scope of the present i rREEEBYA3B3EOr
exanpl e, the concepts of rounding to 11 digits m ght be conbined with a
check on t hechkgfohiinl BhosbRidentHcaliStPnu iR i zf&aﬁ@&tbﬂ@e R RE araTérﬁornrb\aﬁnf ron is
nost relevant .to on-Tine systens, where a central conput er checks the
validity of qtgle i dentification nunber returned by the reader. However, it
is 10 also applicable to off-line systens where the identification nurrber

may be stored as i at ed
that t her e i s no Qﬁgﬁ*’%‘?@’g@%ﬂﬁ%ﬂg%%%ﬁ ﬁ% Haaﬁ%gﬁgrrlrl%ep aﬁ%‘%ef tg?féﬂﬁ@%é‘xc

separ at ely ?Veswmhrfé“rvr Lo W%@@%E@F@b%%f@ﬂvgoﬂm&ul t
woul d be ei tmeboﬁceptﬁaiqeuﬁdi@g tocid diigitshight-e combitied ith@rchédk on@hdfrictivpall nval i d

i dentificat ;é)agtaé}ﬁg)gén ljcghonlﬂ%n{bgle second readi ng nethod, the same result

hol ds but f ere reasons.” For cards having fractronal nunbers cl ose
to 0.4 or 0.5 it Thednventien isanpst mlevant & emmlirgystens. whess eeenbakcompyterodd t o

evelnd( ?L vi cextemrtﬁeoali‘drty bpte 1dchﬁt;1d’afﬁaﬂﬁﬁml§l@'fr&ﬁthbdlﬁy £h8 rédE0 rHoMer ggader

wou urn nt i i QR _n

Gent i 11 Kb | G5 fraise tPor s feEf, e b erbERER mp R NS e hoted B B8

i ssued card eradmnsachexseerbﬁrra@mstances 20 al ways has an I D which is spaced
by f rat her .than Iﬂ-mlﬂ_ﬂg@appic‘iééivh\aw{lltmme?eﬁ&BQﬁa‘ﬂﬁg&&)Ed é&ﬂxealB?lfﬂaﬁﬁﬂéﬂ} ' n
systens using, unreqi ster e ire

a}s/socr ate a %ﬁf’ﬂ%@% sﬁliaé‘%j 4 sfoﬁegrf{‘gF ]léélﬁaig'ﬁf 'H%‘&&esﬁﬁ‘%ﬁ aB%?’fﬁﬁerr&E@r yog r rier

wi t hout specbesithertasunke thetreadsnsipnal amerrdror tagstrman invalidsidénification. numbeCL Al V5

o5 A A Sl et ey g
thgr eof |nya8 Bpgoss ?lﬁﬁtﬂg‘“ﬁ&tsn lfl§'f’§’ﬁi§&’°?‘?§’é‘?1‘9°f‘%’)£°§'?"o§" 6"%&

further nunbfrom cdééo me (drevicervershewithiout thg reider detdsting amereorpTheirenderwoubd way
from the val ggn RburR MeYwiORgidehtifidaBorsRirkbel! Hb@ével Mhe wrong identification number

is never that of a valid card, since the adjacent issued card under these circumstances

20  always has an ID which is spaced by 2 rather than 1.
The invention is expected to find application in systems using unregistered

Watermark tape, where there is a desire to associate a unique integer identification

number with each record carrier without special measures to position the tape on the

substrate.



the furth um ' ng which one of the said plurality is
char acterlEt ﬁmﬁ"m Mm d carrier. characterised in that the plurality
of different i‘dehti¥ication nunbers conpri se successive integers and the

further nunber conprises the |east 10 significant digit of one of
said | ntegers 2. A record carrier as clainmed in.claiml in which the
secure data WOMBAHES npans (2) conprises a |ayer of materi alPCRAGBEOMO3130

per manent pattern of a detectable rragnet|8 property 3 A, remrd
carrier as claimed in claim2 in whichgd dSayer of | MAISeBHEAT Happitidds 15
spaced regions including permanently aI | gne ani sot fopi c mn@ﬁg C
particles. 4. A record carrier as clainmed in any—ptececing-—ctarmrin

whi ch the furkher Adaécﬁdsixﬁéﬂgehmwsdcmamsmgarﬁeaysa@) storigpa pintadity ¢ft or i ng

data as a pattern

carrier as clai m&ﬁieﬁ&ég@h reced Tg. c @b %)vﬁ?’h{%y?’ﬁébfjmaseé&ﬁ%further

20 5 dat afusther é@estﬂ@ahmems (ﬁbqtorymfrleher@umber, charactesiged indhat heb t

zar d c?nst i Ej uting Pﬁﬂfcﬁﬁﬁﬁ&rf@d&x&@d}eﬁﬁaﬁfe@dmeup’aarﬁbnpmﬁsﬁ dsigh&éaﬁtc m | 7.
smart car cons ecord carrier as_clai one of clains

D < i 36 Rher R irbe elch g it ot T e AT Y w1y o

different 25 characteristie of thé recatd euriatunber s or parts thereof are stored

in a secure ”ﬁ?m)rMs.ieg&ﬁfchﬂi@ras%laxmedﬁlﬂﬁiﬂ‘ﬂ%@éhth@?ﬁkdh‘t &'cﬁﬂeréﬁt“C' e of

val ue (1), includin est F’? %ﬁl IXIl’l a secure st orage neans
(2) carrylthg a pl dieafificaion pubers comprsesieshtst g, & mOSE ¢ 5
thereof to the ar tcombnseslﬂ)eledst)slgnlﬁ@mdfgxt@fonemfspﬂduntagersy of identification
nunbers (12, 43, ]Affx)ec&ﬂc ef&&ﬁﬁk& r};r&ﬁ&iﬁé@l%ﬂ&ﬁ%&hth@s&gmdam

D

pr edet er m ned schene, Vi n nu er characteristic of only -

t he chosen one of sgog}ga am F‘P’9 “sﬁi YS‘r‘? having aRermansRbRattern of 2
further data st or agectablemtagidic prepettyed by the article, e) storing the
correspongd ngy cho &fdef A& QR i RRES ?@ﬂl;}fsessepar ate
from sai dfgartg?cl e%%ﬁglraact gr%sa%}nl nt uraa?% fgé g % er.ent

i dentification nuﬁwgwmwlwmw Y sngﬁeemwa%gmd%d t he
further nunbe$. conpracedatrieead cdainied $n any freceding clling irt whith thie durtiier data d

integers. AVENDED s%@féﬁneans comprises a layer of material storing data as a pattern of a
detectable magnetic property.
20 6. A record carrier as claimed in any preceding claim in which the data in the further
data storage means is not secure.

7. A credit or debit card constituting a record carrier as claimed in any preceding
claim.
8. A smart card constituting a record carrier as claimed in any one of claims 1 - 6.

25 9. A smart card as claimed in claim 8 in which the plurality of different

identification numbers or parts thereof are stored in a secure memory location.
10. A method of labelling an article of value (1), including the steps of a) affixing a

secure data storage means (2) carrying a plurality of different identification
numbers or parts thereof to the article, b) choosing one of the plurality of

30 identification numbers (12, 13, 14) or parts thereof in accordance with a
predetermined scheme, c¢) deriving a further number characteristic of only the
chosen one of said plurality, d) storing the further number in a further data
storage means (3) carried by the article, e) storing the corresponding chosen
identification number in a data storage means separate from said article.
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