MAGNETI C TOKEN AND TOKEN TRANSACTI ON. SYSTEM Thi s I nvention
t el ephones equi pped with a transaction apparatus _ having neans,
token and for witing magnetic dat

magneti ¢ tokens and such transacti on appar at us. ForneH
t okens have been Eaghiidgml ORBN AND EAIRSUY o1 K AN i
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a nmgnetic token particularly, but not exclusively, for use with
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nto the token. The invention also
relates to a token transaction-systemconprising a plurality of such

such nagneti c
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witing a new binary nunber representing the value

system comprising a plurality of such magnetic tokens

such transaction apparatus.

and

Formerly such magnetic tokens have been made from

plastics material configured as a card bearing one or more

stripes loaded with high coercivity maghetic material.

Such

stripe or stripes are typically arranged to provide a number

of areas having distinct functions. For instance,

some

areas are dedicated to the provision of read-only memory and

others to the provision of read/write memory.

Irrespective of its function, each area is

‘usually

magnetised, during manufacture of the token, to hold an

appropriate magnetic code. A code held by a read-only area

is typically used to interface the token with a read/write

unit by opening ports in the read/write unit, and provides

a code for verifying that the token is bona fide.

A code

held by a read/write area 1is usually a binary number

representing the value of a "full" token. As the token is

used, this number is wupdated by the read/write unit

writing a new binary number representing the wvalue
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22 . ‘ P/ 8177/ UK remai ning on the token after use. It is
therefore known that a nagnetic token can bear a stripe of nagnetic data
recarding medium and that token transaction systens can utilise such

t okers. Such tokens have proved vulnerable to fraud as it has been possible
for crimnals, in various ways, to record the information held on a token
before it is used, and then to re-record2this information on @83 Aken
to replenish its value. It is an object of this invention to provide a
magneti c token which bears a stripe of magnetic data recording medi um

hol di ng a negmEining wie tikntokdmkEter ageact Ionis wHexrefdre ilaiown et
token, which will frustrate such fraudul ent use.. According to one aspect of
t he i nvent iamagnetdrettokernican bearsaassripeecodimaprpicic datat aecexdidigng
medi um hol di ng a magneti c code and defini.ng at |east one magnetic fuse
conpri si ng mediumagmnd | thait r egken transactionpeystiemse canautidise sauth

regi on of the stripe whereby the magnetic fuse can be renobved by
subsequent tokgpfetisation of the unmagnetised region of the stripe. In
t his manner, once the unmagnetised region of .the stripe has been

magnet i sed, '

Such tokens have proved vulnerable to fraud as it has
been p0551ble for cr1m1nals, in varlous ways, to record the

information held on a token before it is used, and then to

"
(" ,

re-record this information on a used token to replenish its

value.

It is an object of this invention to provide a magnetic
token which beérs a stripe of mégnetic data recording medium
holding a magnetic code, and a token transaction system
ﬁtilising such token, which will frustrate such fraudulent

use.

1\ According to one aspect of the invention a magnetic
f.okén bears a stripe of magnetic data recording medium
holding a magnetic code and defining atuleaét_one magnetic
fuse comprising an unmagnetised region of the stripe adjacent
a maénetised region of the stripe whereby the magnetic fuse
can be removed by subsequent magnetisation of the
ﬁhmaghetised region of the stripe. In this manner, once
the uhmagnetised region of the stripe has been magnetised,
it is éxtremely difficuit to restore it to the original

unmagnétised condition and consequently fraudulent



it is extrenely difficult to restore it to the original unmagnetised

condition and consequently fraudul ent P/ 8177/ UK - 3 - alteration is
frustrated. This is particular so when the magnetic recor di ng medi uRyi's
of high coercivity. By renpving the nmagnetic fuses and detetting the

nuber and/or sequence of the fuses renoved, it is possible %% verify
the anount of .use of the card. - Because of the propertyP/@I1

~once a magnetic material has been nmagnetised it is difficult to return it
to an unmagnetised state. Therefore by

~the stripe-it is possible to record uée of. the token on the token-and it
s di 11 Gldeddat 461 T 25N eiliSecaida! | opRlLY 4 aPRalRiRhling NS0 SUAER® Bl
magnetic data recordi ng medium defines a plurdlity: —of magnet1C

fuses  magnetiRach £8EBEHINBY medilulRINYe SRYgh' C0icbilivity, S! BPe

adj acent a nmagneti sed region of the stripe whereby each magnetic fuse can

be indi vidtidihd eMENEd BhaghetSRIUertsEBORAl SRitiert itfg | t ShaNTRGRGILS ed

region. The . “magnetic. fuses are preferably arranged sequentia{ly
along  thl/orst Iddfuence AcEPah Fudeed reimoR@)etiitc is FIsBibIRCORY NY
medium may also bear data. o

verify the amount of wuse of the card. Because of the

'property of hyStéfésis, once a’magnetic;material has been
magnetiééd- it is difficuit to return it to an unmagnetised
| state. Therefbfe by ﬁagnetising unmagﬁetised regions of the
stripe it'is.stsible to reéord use of the token on the

token and it is difficult to refresh the card illegally.:

leefeﬂrabiy :_.t.he'-str'ipe of. magn_et_ic_ data're_cording medium
.de.fi-nés a plurallty - -of- maghe;ic - fuses . each
”éomﬁriéing. an unhagﬁétised region of'the stripe adjacent
a'mégnetiSed; region 6f the stripe Whereby each magnetic fuse
can be individually femoved by subsequént magnetiéation of

its unmagnetised region.

The | magnetic. fuses. are preferably arranged
sequentially. along the stripe. - A separate area of
magnetic _.data recording medium may also. bear data

representihg the current wvalue of the token. The
read/write afea.is preferably separated from the magnetic
fuses 'by' a -non-magnetised area. . Alternatively- the
non-magneﬁised ._afea may be defined by a transverse
interiubtion of ;hg S£ripe. |

At least'one'magnetic fuse is preferably defined by a

ygﬁ%resis,

magnet i si ng unmagneti sed regi ons of

Q)
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fepresenting ther‘current val ue of t he token. The read/wite area is
.preferably separated fromthe magnetic fuses by a non-nmagnetised area.
AIteRQgtiver t he non-nmagnetised area may be defined by a transverse
interruption of the stripe. At |east one magnetic fuse is preferably
defined by a 4 P/ 8177/ UK pattern of at |east

t hree regi ons which are ei ther magndti sed or unmagneti se®/8IY AUK s
magneti c fuse can be renoved by subsequent nagnetisation of at |east
one unmagneti sed region of the stripe. At |east one of these magnetic
fuses muy Ratkermedoby at |keast orthxeerngredions r sfigh ofanehe sirther and
two magnetised regions of the stripe which are of opposite polarity.

Accor di ng- Hagngbised Lpeannaoneldsedennd this agnetic igan destem
conprises a plurality of sych magnetic tokeps apd a transactjon apparatus
whi ch i nol (RAMOYRRns er FUkRRBEFThe TagRREIZAMEPR (Qf ddfer @RS he one
unexpired value of ,th token and _neans ,for selectively. neti si ng
unmagnet i sm%%s%‘g t REILOR R MR iRken #b i@ﬁﬁ'&v’eoﬁﬁgg&gi es§ yses

dependant _on t he decrenment eqd val Of e tgken. The transactiqn-:
appar at us m,gréﬁgaoci Jsel, may. he ﬁfgfflne& rf)y a% (ieas one unmagnet;lsed
region of the stripe and two magnetised regions of the

stripe wh_ich_"are of opposite polarity.'

‘According to andther aspect of thé invéntion a 'tokén
transaction system comprises a plurality of such mégnetic
tokens and a transaction apparatuS'which includes means:for
reading the magnetic data to determine the unexpired value
'of :the token and - means for selectively mégnétising
unmagnetised regions of the stripe on each token to femové
magnetic fuses dependant on the'decremented”valﬁé of

the token.

N\ " The transaction apparatus may also in'é:ludé means for
rejecting any token having less than a predétermiried number

of unmagnetised regions in its stripe.

Each magnetic fuse may represent a predetermined
fraction of the original value of the token recordéd by d'at'a
in a read/write area of the token, the transacﬁion appafa'tus
including means = for 'upd'a'tin'g' the magnetic data in the
read/write area in response to each 'change in value of

the token arising from use, the means for selectively
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rejecting any token having | ess than a predeternined nunber of’ unmagnetlsed -
regions inits stripe. Each magnetic fuse may represent a

predeterm ned fraction of the original value of the token recorded by d@va
in aread/wite area of the token, the transaction apparatus including
nmeans for updating the nmagnetic data in the read/wite area in response

to each change in value of the token ari si ng fromuse, ftf @1r7é73/ for

sel ectively P/ 8177/ UK - 5 - magnetising each unnmagneti sed regi on of the
stripe being arranged to renmove a nagpetic fuse vvhenever t he val ue of ‘the
token is decreased by an'amount equival ent sai d predeterm ned

Tevi sed, magogetf i pEy WrBetddd ﬁa%{l%mftﬁﬁ% PREESRe! B4 1
or T armi ARE i b o Fiiovdla Mot Sk n -e*’E*nr%?Q%?é £ % *fyee&”tvﬁd

- the nurbaroli nli ldkragbes: By 148 BRI © R TEPVed 1 rs%tmm ng,

t he transactlon apparatus can t arranged to reject the token

~thereby piudékasmiederadtPbRCt it tAHY ”ﬁénﬁéﬁutﬁhe @E&&@Nlei‘ﬁéy ardie
updating of data in the read/wite area is mde in response to
nay :be updated with the revised, or decremented,  value
of the token so that this data can be compared with the
number, or notional value, of the _maQnet_ic fuses removed or .
remaining. If the decremented value .o:f'.the'tc;k'en does not
tal_ly with the ‘number, or notional_.value:,'_ of the magnetic
_ fuses. removed o'._r. remaining, the transaction apparatus can
_then- be :a:;ranged to reject the token  thereby providing
further protection a_.gai_i_nst fraud. Co_nveniently, the updating
of datél in. the '_r_ead/:v}rite area 1s mad_e '.in._response to
~a change in value of the token ari_si_n'g_'fi'om_ use. The token
may be used for payment of a service, for example . a
telephone call, a road toll, a bridge _to'll, use of a c.a.r
park, or - for -paymer_lt for a product from a vending machine. W/
It is._' _also__ - possible that the token - may "be' used in
.appl.ications where there is no finanéial.transaction--,- . for
instance as a pass permitting a limited nuinber of entries
through a security gate. Preferablj there are ten magnetic
fuses__in each token and each magh_etic fuse represents 6n’e
tenth of the original value of the token. For. insténce, -a
token carrying a full value of 100. uhit_:_s would have -a
magnetic fuse removed | in response to every ten units used.-
This would mean ‘that a token used for say 45 units would

have four magentic fuses removed indicating that the token



& change in value of the token arising fromuse. The token may be used for
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paynment of a service, for exanple a tel ephone <call, aroad toll, a
bridge toll, use of a car park, or for paynent for a product froma

vendi g machine. It is also,.. .possible that the ,token nmay be wused in
applications where there is no financial transactioh, for instance as a

pass permtting a limted nunber of -entries through a security gate.

Preferably there are ten magnetic fuses in each token and each magnetic

fuse represents one tenth of the original value of the token. For

i NSt ance,

magneti c fus enoved in response to every ten units used.. This would nmean
that a tokBRAUREEDf oBseq, Ior ahikeasto Ak inf s fulhgeatne.  UEke eodeved
ad been used for at least 40%of its
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a token carrying a full valueed& 400 units would have a

original vghdPefbe! NEhkOKGAlue by 5 units without invalidating the

balance on the card. Alternatively each maghetic fuse ﬁéy
represent a different fraction of the original value of the

token.

The invention will now be described;_by way of éxaﬁplé
only, with reference to the  -accompanying “drawiﬁgs,"in

which:-.'

Figure 1 is a plan view of a magnetic token in

accordance with the invention:;

Figure 2 is a diagrammatic vertical section through a
token transaction system, in accordance with the invention,
comprising- a telephone transaction apparatus and a magnetic

token:;

.Figure 3 is an enlarged plan view of part of the token

shown in’ Figure 1 showing the magnetisation of part of a

. stripe bearing read only information against a graph of the

magnetic field strength;’
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The invention will now be described, by way of exanple only; w-th _
reference to the acconpanying drawings, in which:- Figure 1 .is .a
plan view of a nagnetic token in accordance with the invention; Figure,2
is a diagrammatic vertical section through a token transaction system iIn
accordance wth the invention, conprising a tel ephone transaction apparatus
and a magnetic token; Figure 3 is an enlarged plan view of part of the -

t oken shown in Figure 1 showi ng the magnetisation of part of a stripe

bearing read only information against a gBaph.of the magnetic field
strength; - 7 - Figure 4 is a graph 6f"the nmagnetic field strength

along a read/wite stripe; and Figure 5is a typical hysteresis loop for a
magnetic material. Wth ‘referéence to Figures 1 and 2, a magnéetic token 1

manet 1o st pee e, 4, B oFRPE U Attt 5%%%90 s b‘iia' "

~consti tualBlg & remg«a&t;fe stdalge 7 oGRE di ng medi um

Figure-,S-is a typical hysteresis loop for a magnetic

material.

With 'reféfence to Figures 1 and 2, a'mégnetic token 1
is made from a sheet of plastics material configured as a
card bearing magnetic_stripes 2, 3, 4,'5, 6, 7 and 8 loaded
With magnetic material constituting a - magnetic data

recording medium. .

i_The corner 'stripes 2, 3, 4 and' 5 are"proﬁided. for
.openinq a port 9 in a telephone transaction apparatus 10 to
permit full ingertion of the token 1 and also to alert the
transaction appa;atus'lq_to the presence of the token. oOnly Q_J
the corner .stripes 2 and 3, or 4 and_silat-the_end of the
#oken pPresented - into the port 9 are detected by the
conventional magnetic detector means 11 adjacent the  port.
If desired, the . cornér. stripes 2 and § _aﬁd..the corner
stripes 3'Tand 4 could be formed by the ends éf respective
continupus stripes extending along the-ﬁajor edges_;z and 13
of the token 1,:,Although both corners 2,§ndy3, or 4 and 5,

are normally used to open the port 9, this could be achieved
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The corner stripes 2, 3, 4 and 5 are provided for opening a port 9 in
a telephone transaction apparatus 10 to permt full insertion of the token
1 anqﬂglso to alert the transaction apparatus 10 to the presence of the
token.™ Only the corner stripes 2 and 3, or 4 and 5, at the end of the

t oken presented into the port 9 are detected” by the conventional
magneti c detector neans 11 adjacent- the port. |If desired, the corner
stripes 2 and 5 and the .corner stripes 3 and 4 could be formed by the
ends of respective continuous stripes extending along the major edges 12

. and 13 of the token 1. Although both corrers 2 aEd 3,dor 4 agd 5,b are
normal |y used to open the port 9, this could be achieyved. - 8 - by using
only -o%e égrﬁﬁanf SRd¥he OB QAR O ROt Rorkipn 1af sBhe 1Bivbrt he

1 d | oaded ith . hi gh coercivity
hagnoti c nERari 3RS aRe (3B o8 T roRe e ndne SRR IR %P5 s The
[ 0, 8., ted_ _by. t.ransverse Jjnterrupiions  17. as
Shown® ©adaded Crathe, aoRGH She Ry AT BURS AT ST el e

stripe al Mpar sidhedy 1 ::%f?o teds D ; npgnetj.sed zones in the
gener al pog???%ﬁaéf P%t grupt |'0‘fr%s:,L .%eﬁqgtogﬁgé%r%d lb%f’f’ﬁ'_}gﬁﬁag'
which are,7ex6@P8 d&re separated by transverse interruptions 17 as

>4

shown. HoWever the stripes 6, 7 and 8 could be pcréiohsléf
a continuous stripe‘ along the major axis 16 separated by
non-magnetised zones in the general position of intéruptions

7.

The stripes 6 and 7 define areas which are, except as
hereinafter described, for read-only membry'(Rom) and”tﬁeée
are magnetised during manufacture to carry a code which can
be read by a:-unit 18 for reading magnetic data to verify the
validity of the token. A linear scan of stripe 6 or 7 by
the read unit 18 would.typically produce an output as shoﬁn
in Figure 3. As shown, this output is a series of ﬁeaks and
troughs of magnetism, those above the line being of opposite
polarity to those below the line. -These péaks and/or
troughs are, in accordance with the 'present' invention,
separated by unmagnetised regions 20 which have ':zerb
magnetism. - The peaks represent magnetised regiohs of the
stripes. 6 or 7 having oné magnetic ' polarity given' the
notation -"1%, the troughs represent magnetised regions

having - the opposite magnetic polarity giveh ‘the notation
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herei nafter described, for read-only nmenory (Ron) and theSe dre magneti sed
during manufacture to carry a code which can be read by a unit 18 for -~
readi ng magnetic data to verify the validity of the token. A-linear scag/of
stripe 6 or 7 by the.read unit 18 would typically produce an output as

shown in Figure 3. As shown, this output is a series of peaks and troughs
of magnetism those above the |line being of opposite polarity to those
below the line. These peaks and/or troughs are, in accordance with the
present invention, separated by unmagnetised regions 20 which have '
zero magnetism The peaks represent nﬁbnetised regions of the stripes 6

e i e

Lor "OHR.O0 ahis o %ﬁ?ﬁgﬁe%&#g ey ‘-%?%etre% foaf**b%gn?faﬁoeoﬂﬂ%gd s
. b, |

et oo Boieda ﬁiﬁ tHE ka8 Be Bl B3 W Hiary Wde hAq b’tﬂgu 9e

bona  f ififhdiUSEEhtQLEREea 'En"‘-’?&é;a&@“% v il g%dubyt Bfnaiy! M AN/ or

7 i's magneti SEd ear a seriles Zer os ac sequence

21, thewouid Beo ﬁérﬁmlﬁb €he. nhabesx aanle by’ 819 boha anglide Luﬁuséd in
Figure 3 forns a "magnetic fuse" t he

_tokens. It will: thus be noted that the strlpe 6 and/er 7 is-

_magnetised to bear a series of zeros bounded by ones. Each_

sequence 21, the first two of whlch-are, for example,~'1,"0, ~
-1 and "1, O, i" in Figure 3 forms a ﬁmagnetie fuse", :the |
fuﬁction of which will be described.later-- Although -only
two magnetic fuses 21 are shown in Figure 3, the stripe 6
and/Or 7 would:typically have ten of such'-magneticﬂffﬁéeé
arrenged .in se:ies along the major axisl16 of the  token,
each-magnetic fuse 21 representing 1 10% of the tokeh's
iﬁitial value. |

_Stripe 8 is a read/write area which carries- a code tu)

representing the number of units remaining on the token 1.
When the token is purchased, this code will repreSeht* the
full velue of -the_teken but, as.it is used, the ‘token is
updated _by a read/write unit 22 comprising the read unit 18
aﬁd a write unit 23 to.decrement those units used. A scan
of the stripe 8 by the read unit 18 would typiCally'produce
an output  as-shown in Figure 4. The output”iefpassed'te a

Schmitt trigger cixcuit;which, in response, produces.itheB

TRALT



‘function of which will be described later. Al t hough only two nmagnetic
1 are shown in Figure 3, the stripe 6 and/or 7 would typically
of such nmagnetic fuses arranged in series along the mpjor axis

fuses 2
have ten
16§#¢t
t oken's

code rep

token i
t oken bu

used. A
out put

t he br ok
upon the
binary c
Magneti c
typi cal

he : token, each magnetic fuse 21 representing 10% of the

initial value. Stri'pe 8 is a read/wite gfea which carries a
resenting the nunber .of units remaining on the token 1. Wen the

s purchased, this code will represent the full value of the

t, as it is used, the token is updated by a read/wite unit 22
conprising the read unit 18 and a wite onl@ 23 to decrenent those units

) ) ypi cal | y produce an
YhEhgubgakens 14nesad ﬁ@eaéiiﬁﬁﬁQﬂcetr4@ger
circuit whigc i n_resppnse, groduces t he - 10 - waveform .as ‘shown by

fiexm is depeRdgnt ppen the ¥ediationiedhdent

scan of the stripe 8_b%.the read unit 18 would t
a¥MRARER n 3F gushown

eViqthOF - B FYaYy'

out put,-an

token. ,

Magnetic - materials exhibit a property calied
hysteresis' and a typical hysteresis loop, béing'a.piot of
magnetism induced in the material by an applied magnetic
 fie1d, is shown in Figure 5. An unmagnetised region of'the
stripe 6 or 7 will have the value A in Figure 5 until"é
.magnetic field is appiied and the induded magnetism rises
towards B. This rise is rapid at first but diminishes as
magnetic saturation is approached at B. The magnetic
material in the stripe becomes magnetically saturated whén
an incfease in the applied field does ﬁot give a
corresponding ' increase in'magnetism induced. Thus the rise
of magnetism with applied magnetic field is represented by

curve A-B' in Figure 5. When the applied magnetic field is

' reduced to zero the induced magnetism falls to a residual

non-zero lévei'c,-aS'represented'by the curve B-C in Figure

5.

If the polarity of the magnetic'field'is then reversed

and increased t@ point D, the magnetic “material in the

caettialdnaed

b4 4 1 e Rk ERandl, SUERSE, Bl 0 e e SR
o B el fna SpgpBed? bl unsf | Sl Yo ©



‘magnetism induced in the material by an applied nagnetrc field, is
shown in Figure 5. An unmagnetised region of the stripe or 7 wll -have
the value Ain Figure 5 wuntil a nagnetic field is applled and the i ndyeed
magnetismrises towards B. This rise is rapid at first but dininishes

as magnetic saturation 1is approached at B. The - magnetic material in
the stripe becones magnetically saturated when an increase in the
applied field does not give a corresponding increase in magnetism
i nduced. Thus the rise of nagnetlsn1mntc%€pplled magnetic field is-
represented by curve A-B in Figure 5 n the applied magnetic field 1is

C e T oBPELBRL oAy [ R, T S0P add dndrien £, BRP; TEET o
Toonel . rupSkdant 'R ﬁ@s%ﬁ% ' P8R8 14 And Ol PeslholNCogRogetic

mat er i stri have Zero | nduce

nagnetlsgb Yeic t mal éﬁﬂ&”tfﬁgldt()Iﬁ“&ﬁbnidﬁﬁléé bE REE&A] Ehhbe: at
presence “.of - a-specific magnetic field It should al so be noted that

at poi nt?&nﬁ:hg theVe cdvd T-T ei@,smﬁh WREES nddis Eha€Bal ShAQL iN
the applied magnetic ‘field wll result in a significant induced:

magnetlserrahemeveheedamri@dcﬁa@@tm field will result in a
significant 1nduced magnetlsm. The reversed magnetic field

may be increased,_fnrther.tp point E which represents ‘the

<

_saturatien:_point of the magpetic material with the reverse
polarity to_the_saturation.point B;
:t If- the magnetlc f1e1d 1s agaln reduced to zero, a
p01nt F 1s reached ‘which represents the residual magnetism
of the strlpe. A condition of zero induced magnetism will
again be reached if the polarity of the applied magnetic
f1e1d is reversed and the. magnltude 1ncreased to p01nt G.
As the curve FG is steep, any small error in the applied
field will result in a significant indﬁced_magnetism" e v

1£ is impertant to note. theﬁ_ once unmagnetised
ﬁeterial-has been magnetised it is particularly difficult to
return it to a stete of zero maghetism;,_ln.order to do so a
very precise magnetic field must be applied,_as is shown in
Figure 5, at poihts D and G ef the hySteresis.léop._ When no

field is present the material will still be magnetised.
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-may be increased:- further to p0|nt E mhlch represents t he saturation
point of the magnetic material with the reverse polarity to the saturation
poipnt B. If the magnetic field is again reduced to zero, a point F is
reach€d whisch represents the residual nmagnetismof the -stripe. A '
condition of zero induced nmagnetism will again be reached if the
polarity of the applied magnetic field is reversed and the nagnitude
increased to point G As the curve FGis steep, “any small error in the
applied field will result in a significant induced magnetism It is _
inmportant to note that once unnmagnetiged material has been magnetised
it I's particularly difficult toreturnit to a state of zero magnetism In
order to do so &herytyarsastionngapparatus| dloushowr ippFigdreas 2 s ishown
in Figure 5, at points D and G of the hysteresis | cop. Wen no field is
present tHkbenatorel \wrovided| bﬁlhhgnétls%ult 24 1for Theeleckdiyedy on
apparatus 10 shown in Figure IS therefore pro vi ded with a —“unit
24 for maEMERisANg %n‘é’c”?§9ﬂgt%ﬁ€duﬁﬁi§'ﬁﬁﬁl tegrehy selectdvedy

sel ectively renovin t he magnetic fuses 21. The unit 24 is accqr.dingly
abl e to - FSMAY1ngh) %h%rfﬂ%gf‘ tigchuiggnels c T\‘ﬁs‘é’”"ﬁluv\hﬁcﬁcﬁ’?@éﬂ y is

per manent Lyl &) e4nie L Cobly ILALECEL ¥aSE magnetic fuse 21 whlch

effectively is permanently altered due to the difficulty of
returning its now mégnetised'region "o" to the state of no

magnetism indicated at A in Figure 5.

The token may be used, for'instance,.as a pre-payment
token for a public telephone. Duriﬁg'autéléphqhe celi,_the
number of units used is mbnitdred'by the fead/write upit.zz
of the -telephone transaction apparatus 22, and unmagﬁétised
portions of the stripe 7 are magnetised every time 10% of
the full value of the token is used. This re-wriﬁing‘alters
one sequence 21 with, for example, "1, 1, -1¢ by magnetlsxng

\_/ the regioﬁ: “o" that was previously unmagnetised. The exact
total number of units remaining on the token is updated on
the token by the write unit 23 wr1t1ng the new number of
units. on the read/write stripe 8 upon completlon of the

call.

When the token is next inserted, stripes 6 and/or 7,
and 8 will be read and a call allowed only if sufficient

magnetic fuses remain to verify the remaining percentage of



returning its now magnetised region "0" to the state of no nagnetism

i ndicated at Ain Figure 5. The token may be used, for instance, as a - -
pre-paynent token for a public tel ephone. During a tel ephone call, thet
nunber of units used is nonitored by the read/wite unit 22 of the

t el ephone transaction apparatus 22, and unmagneti sed portions of the
stripe 7 are nmagneti sed-every tine 10% of the full value of the token:is

- used. This re-witing alters one sequence 21 with, for exanple, "1, 1, -1"
by magnetising the region "0" that was previously unnmagneti sed. The exact
total nunber of units remaining on the tbkefi is updated on the token by

the wite unit, 23 wWhiting the new . punber f.units op. the,.read/ wite .
stripe 8uﬂﬂgﬁdboﬁﬁ1%qq ort ot;het eéa%‘(]-f!’t?m%ﬁrl#%egf okgﬁclgsga'g‘xto%qn-\ggﬁ ed,
stripes: dAG  uddld & hikd: _g@%h 34 £ x| Qo
suffici eﬁ? %ﬁ& |c¥"? usef_sazr%mrrljﬁél%e f%ee\:}érl y&?ﬁde' r'% #ﬁ?lﬁg@%ggcgnwt%ge cﬁ _
13 - unuggd twwbetns Hal idlf Béa!/Wsdd & &Sé'%a%/wrﬁéesﬁkhgﬁf 8 b metic
fuses 21 have been rempved, representing 100% of the token " having been
used, theokeadicanrct Ve PPl Piretesiek by canepinbAali 8Bl it 4y alad by a
crimnal as it is also necessary to replace the magnetic fuses in the
stripe fiecessary to replace the magnetic fuses in the stripe 6

and/or 7. For'the 1a£tér to be done'the criﬁinal would have
to know ﬁhich  of the regions need to bg' unmagnetised - and
then_to' unmagnetiSe' each one éXactiy; This -is to all
intents impracticable because the sequences recorded on
-stripe' 6 and/of 7 ﬁill always have scme.residual magngtiSm
because of the hystéreSis of the magnetic material. If a
tampered 'token'is_inserted_intg-a trgnsactionlapparatﬁs 1o,
it will be read and the.:esidﬁalsmagnetism detected. The
token wili theﬁ  bé :ejected as not_verifying thé units' iﬁ
the read/write lstripé 8 and the call not allowed.. It would
be boésible for thé tokeﬁ-to be partially refreshed between
eacﬁ magneﬁic fuse, but the value of sﬁéh a refreshment | ;u)

would not be worthwhile.
. The invention thus provides a token and a transaction
system whereby a token cannot be easily refreshed by a

criminal.

In alternativei'embodiments of the _invention; the '

sequences - or fuses could be used to represent differing:
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:and/or 7. For- the |atter to be done the crimnal would hav
of the regions need to be unmagnetised and'then to unmagnetise each
one; exactly. This is to all intents inpracticable because the

seq ces .recorded on stripe 6 and/or 7 will always have sone residual
magneti sm because of the hysteresis of the magnetic material. If a
tanpered token is inserted into a transaction apparatus 10, it will be
read and the residual nagnetism det ect ed. The token will then be rejected
as not verifying the units in the read/wite stripe 8 and the call not
allowed. It would be possible for the 1okgn.to be partially refreshed

bet ween each nmagnetic fuse, but the value of such a  refreshnent would

not be wopkbuBhtagesheof N, ORjHIRIS WoYadegupthekencanpld datdSahly On
system ereby a token cannot be easily refreshed by "a crimnal.” In

aIternatiggssggmgdkgggbghﬂﬁb Jfh&thd e on, the sequences or fuses
could be used to represent differing - 14 - percentages of use,
which would further conplicate any possible refreshing of the token. It
wll be appreciated that whilst the enbodiment herein described is in
the formof a.catd, willher bleor apprefciated that whilst the embodiment
herein described is in the form of a.card, other forms of

' token are also envisaged.

Although each magnetic'fuse 21 has béen expressed as a
series of three regions_of which one is unmagnetised, it
could be expressed by ltwd fegions 51,0" thg "1* or "-1v
beihg used. té idehtifylthe félativé_posifions of the "o" of
sﬁécéééive magnetic fuses. éimilarly each magnetic fuse
could COmpfise. more than three regions of which more than
one coﬁld be unmagnetised.' The removal of such a magnetic
fﬁsé'could' £heh. be by magnetising ose, or some, Oor alif of
the unmagnetised regions. When each magnetic fuse 21 has
mo;e'than one unmagﬁetised region it could be arrahged to be
removed by magnetising a selected one of the unmagnetised
regions, the selection varyinglrandomly from magnetic fuse
to-magnetic fuse iﬁ a sequence known by the traﬁsaction

apparatus 22.

Instead of using the magnetic fuses 21 to verify the
range of values still unexpended in the read/write stripe 8,

the magnetic fuses 21 may comprise the entire system for
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token are al so envi saged. Although each magnetic fuse 21 has been expressed
as a series of three regions of which one is wunmagnetised, it could-be
expressed by two regions "1,0" the "1" or "-1" being used. to identify
the relative positions of the "0" of successive nmagneti.c fuses. Simlarly
each magnetic fuse could conprise nore than three regions of which nore

t han one coul d be unmagneti sed. The renoval of such a magnetic fuse could
then be by magnetising one, or sone, or all of the unmagneti sed regions.
"WWhen each magnetic fuse 21 has nore than ge_ unnagnetised region it could
be arranged to be renoved by nagnet|5|n8 sel ected one of the

unMEgne | 360 H9%P"Sind 'Eeéféﬁ%ﬁtfﬂgvéﬂ'ﬁgl{xg g8 kie! ERIRRINSH Giligee (0

magnet i c use a sequence Known

| nst ead . f l.e t|||
nexoangSyett! 89 g%%? héheess %ﬂfs%ﬁz*‘ﬁi&nié%#%%ﬁ%%a@ R %aﬁpr. se
the entigRichY&h@" tdlen is 1o béeaééﬂéﬁantéad dfﬁreﬂﬁat'ageh'&e \eﬂéJe of

the token. 1In this event 'a separate nmagnetic fuse d represent each
unit by mhgnbtilee fudlem m@t%é@aﬁfcmgwwﬂe ofn &hi geneyant sttriiiae '
magnetic - fuses ~may occupy the whole of a -centre stripe

extendlng between the—mlnor edges 14 and 15 of the token, or

a series of parallel stripes parallel w1th the major axls,-

or be marked in a séries of.parallel arrays extendlng along

a single‘ central stripe. The write unit 23 would not be ~
required and the read un1t 18 would read the number of
unexplred unlts- on the token w1th the magnet151ng unlt 24
remowing ﬁagnétic fuses' 21 as the un1ts are expanded..
Verlflcatlon of the token can be arranged by uSLng different_.
.codes either on the-same or dlfferent strlpes. Ver1f1cat10n~

may also be achleved by notlng the sequence of polarltlesg

wi® and “-iw between ad301n1ng magnetlc fuses, or the
stronger change of signal between '1" and wepn rather than

the weaker change of signal between "0" and "1" or between: *;Q

no" and "-1 ", .

Fraudulent refreshlng can be further frustrated by~
varying the coerc1v1ty of the magnetlc mater1a1 -along ah:
stripe so that the exact field, for returning a prev1ous1y :
unnagnetised region_to.approximately its unmagnetised state,
will vary from jnagnetic fuse to magnetic fuse in a random

manner. Provided the read unit 18 is sufficiently
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ext endi ng between the m nor .edges 14. and 15 of t he token or a series of
paral l el stripes parallel with the major ‘axis, or be marked in a series
of parallel arrays extending along a single central stri pe. The wite
unit 23 woul’d not be required and the read unit 18 would read the
nunber of unexpired wunits on the token with the magnetising unit 24
renmoving nmagnetic fuses 21 as the wunits are expanded. Verification
of the token can be arranged by using different codes either on the same or
different stripes. Verification may al so be achieved by noting the
sequence of polarities "1" and -1 bet-wasm adjoining magnetic fuses,.
or the stron change of signal between '1" and "-1" rather. than the
weaker chﬁﬁﬁglﬁF‘vﬁfgn&lV%t%@li@hm 'res igualb etagreet i laft 1A' a

Fr audul ent,,r ?freéhl no can .be further frustrated_ by varying the
coercivity rof-ef ﬁagné:ﬁg&%tt@ﬁtaISh%lén@e fohalilye unmagnetised wialt

field, foryge p etised reglonto approximately its
unmagnet i se% &%gbegvm | | @5&?%"% &t Pc Sga S o' nefgirhed! usegiana
random ma he,_ re sufficiently - 16
- sensiti \r}’gﬂlev%ﬁ t H\ﬁﬁ' t(ta:st tPes%&ﬂ&lc% &R&t %é’?ﬁqnef g n@“#’éﬂre@ﬁ%ﬂ
regi on t hatamperéed §€thot aI |y unmagnetised w ll



TR AN AR AT ATAT AT AV W AW, T L L LY PSSl SN N SIS E2 N AR S AT AL

be detected. Detection of only a single "refreshed" region wll be
sufficient to reject the token as having been tanpered wth. A7
P/ 8177/ UK CLAIMS 1. A nmagnetic token bearing a--stripe of nmagnetic daLg
recordi ng nmedi um hol ding a nagnetic code-and defining at | east ohe magnetic
fuse conprising an unmagneti sed region of the stripe adjacent a
magneti sed region of the stripe mherEBy'the magnetic fuse R&SLBR/UK. -
renoved by subsequent nmagnetisation of the unmagnetised region of the.
stripe. 2. A magnetic token, according to Caim1l, in which the stripe
defines a plurality of magnetic fuses each conprising an unmagneti sed

regi on O&thﬁﬂstripe adj acent a nmagnetised regi on of the stripe whereby

- each mag Ft=f use can be individually renoved by subsequent magnetisation
of its wunmagnetised region. 3. A magnetic token, according to-Claim 2,
I n which the magnetic fuses are arranged sequentially along the stripe.

Focor g Sacbim BoREgEESCEA bRAPA ol SF MBI, 00
recording medium holding a magnetic 'codé_and-defining at ST
least one magnetic = fuse “ébmpxisigg an unmAgnetised
region of the.stripe adjacent a magﬁéiised regioﬂ-of the
stripe whereby the'magnetic fuse can be - removed by -

subsequent magnetisation of the unmagnetised regibnudf

the stripe.

2. A magnetic token, according to Claim 1, in which
the stripe defines 'a plurality of magnetic fuses each
comprising an unmagnetised région~of the stripe'adjacent a
-magnetised region of the stripe whereby each magnetic fuse
can be individually removed by subsequent magnetisation

of its wunmagnetised region.

3. A magnetic token, according to Claim 2, in which
the magnetic fuses are arranged sequentially along the

stripe.

4. A magnetic token, according to Claim 3, in which
the magnetic data recording medium - bears defines a
read/write area bearing data representing the current value

of the token, and the magnetic fuses are- arranged

0

~sequentially along: the stripe. R
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“read/wite area bearing data representing the current value of the t oken,
and the nmagnetic fuses are- arranged sequentially al ong the stripe. *

tCokef\l’I}‘. g/lccorsdi n; to aai mC4 :_n \'>\/Ihi (?h J]"Mﬂm]mlﬂmum'ea i s seg\a?ggggti‘rcom

the magnetic fuses by a non-nmagnetised ared . " A magnetic token,
.according to Claim4, in which the non- rragnetlsed area i-s defPh%l;lTM/Ulﬁ
transverse interruption of the stripe. 7. A magnetic token, according

to any preceding claim in which at | east one magnetic fuse is defi ned by
a pattern of at |east three regions ~whPch are either nmagnetised or
unrragnetised and in which the said at | east one nmagnetic fuse can be
renoved subsequent magnetisation of at |east one unmagneti s'ed regi on

of the strl pe neti.c token. accordin d havi n | east
one magnetic que deﬁ H‘@%nﬁ’: é&%}%' 0 %C‘B’ﬁﬂb’gﬂe?f’sgéaﬁé‘b 4d Je %t ripe
and two magﬂgt késﬁ/hﬁﬁ'tgnar% H@es E)ra'r%‘?:ed from‘the._' magnetic fuses by
- a non-magnetised area.
6. A magnetic token, according to Claim 4, in which

- the non-magnetised area is defined by a transverse

s - interruption of the stripe.
7. A magnetic token, accbrding to any preceding

.claim, in which at least one magnetic. fuse is defined by
‘a pattern of at least three regions which are either
~magnetised or unmagnetised, and in which the said at least
one magnetic fuse can be = removed by subsequent
magnetisation of at least one unmagnetised région of the
stripe. |

(N

8. A magnetic token, according to Claim 7, having at
least one magnetic fuse defined by at least one unmagnet_iséd
region of the stripe and two magnetised r'egions of the stripe

which are of opposite polarity.

9. A magnetic token substantially as described herein

with reference to the accompanying drawings.

10. A token transaction system comprising a plurality

of magnetic tokens, in accordance with any of Claims 1 to 9,

R TS TG S S
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whi ch are of opposite polarity. 9. A nagnetic token substantially as
descri bed herein with reference to the acconpanyi ng drawi ngs. 10. A token
transaction systemconprising a plurality of magnetic tokens,-in accor ce

with any of Clainms 1 to 9, T 19 . P/ 8177/ UK each bearing
a stripe of magnetic data recording nmegsum hol di ng nagnetlchgfééh U]gnd a
transacti on apparatus whi ch includes ns for reading the 1% ata to

determine the unexpired value of the token, and neans for selectively
magneti si ng unmagneti sed regi ons of the stripe on each token to rennve _
magnetic fuses dependant on the decrenented val ue of the token. A

system aé?&?ﬁd'k#&ztﬁx gl ”%élp%%é”o‘ﬁh' g'gﬁgﬁér t'r_%?: %gatxh!édfﬁrﬁo

i ncl udes. neans ecti t ok aV|ng

predet er ”P;Sféhn% Mgﬂ%{:m aat a“””%ﬂ&t 'é h”abfoﬁréﬁﬁ%p%hﬂél A
system - accor gt aim 10 or | | eac maghet i c use
repreSGntfnélﬁ&éQQﬁ@éﬂ%rﬁﬁkiﬂéﬁal MRRmtid Rlta) RbUgefbriife! GEN

recorded in a read/ wite area of the token t he transaction apparatus

i ncl udi nayeRpsréar v | BE Hige MR@RRN,C éﬁ&amé”aﬁéwfb%adéé\léé@l@éﬁﬁ in
' _ magnetlslng'unmagnetlsed.:reglons of thg strlpe on,each token
) to remove - magnetic fuses dependant~on the decremented value

of the token.

11. A system, according to Claim 10, in which the
transaction-apparatus alSo includes'means-for'rejecting any
token having less than a predetermined -number = of

unmagnetised regions in its stripe. .

12. A system, according to Claim 10 or 11, in which
each magnetic que represents a predetermined fractibn of

- the orlglnal value of the token recorded in a read/wrlte

area of the token, the transactlon apparatus 1nclud1ng'means N

for updating the magnetic data 1n the :ead/erte area-in
response to each change in value of the token arising from
use, the means for selectively magnetising - each
unmagnetised region of the stripe béing=arrahged to.remove
a magnetic fuse whenever the value of the token is
decreased by_an amount equivalent to said. predetermlned

fraction.

* c L M S *



- response to each echange in value of the token arising fromuse, the neans
for _selectively  magnetising . each unnmagnetised region of the stripe
being arranged to renove a nmagnetic fuse whenever the val ue of the
tokerw’ is-decreased by an anount equivalent to said predeterm ned
fraction. * C L M S * 20 P/ 8177/ UK 13.

A system according to Caim12, in wh2&h each token has te®/fgvAUk

fuses each representing one.tenth of the originalgmal ue of the token. 14.

A system according to Caim12, in which each magnetic fuse represents

a different fraction of the original value of the token. 15 A token

transaction systemconprising a plurality of magnetic_tokens, .in accqrdance
with any of thel®rai md 13%?@%m'E#EFO%@lQQaFQaggﬁgﬂ 1gppadPatiidch each

substantiaéI% ?ﬁ deEcribed h%nei with reference totphe accoqpan in
dr awi ngs. “OoKen nas fen mpgnetic fuses each representing one ten o

-the original value of the token.

14. A system, according to Claim 12, in which each
magnetic = fuse represents a different fraction of the

original value of the token.

Y/
15 A token transaction system comprising a plurality
of magnetic tokens, in accordance with any of the Claims
1 to 9, and a transaction apparatus substantially as
described herein with reference to the'accbmpanying drawings.

o
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