Bearing Information on a Card This invention relates to a card for

I ndicating a bearing to another position. According to the Islamc faith it
is part olothe/deisy |ife of the Faithful to devote a cectraiBro@mopozt of
time in prayer and contenpl ati on each day. This devotional duty includes
the need for the person at prayer to face the Kaaba in Mecca. The direction
of the Kaaba froma certain position islknown as the Qbla. It is not

al ways possible to know by reference to outside indicators in which
direction it_is necessary to face, A conpass is the obvious device for

i ndicating d fo on "significant disadvantages in this
context. First, it indicates north and by deducti on any other conpass

headi ng, but it does not indicate direction to a point on the earth. It is

not of great TH?seinfv@l’itlérh%IE@brt@ﬁ‘éhrd‘ﬂirﬁﬁ&whﬁ Y adehfiff Yo AAvMes poEitiKAOW edge
of the position of the Kaaba relative to the person™s |ocation. The conpass

I's not good for ascertaining the actual bearing of the Kaaba fromthe
per son’ s position., There are generally situations in a user will want

t ?\ k&owbblear Asgorsing to thesistanyic faith dbisare of the daily dife 056@‘? F pihfud to daeotear t h.
T P t GPS 119] findi
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Bearing inforndtion can al ne user ta i ng nore than one

GPS neasur enit difdetiband the Kaabdsfeeni ) cetaih de‘sﬁl(ﬁl Isokticgvih b mhe QibRr Tsis
position to a destination. At sea it is used in plotting a distance and
bearing to anohpbpways pessible to know by reference to out51de indicators in which

10 direction it is necessary to face.

A compass is the obvious device for indicating direction. However, it has
significant disadvantages in this context. First, it indicates north and by

A deduction any other compass heading, but it does not indicate direction to a
15 point on the earth. It is not of great use for the Faithful unless they already have
some knowledge of the position of the Kaaba relative to the person's loéation.

The compass is not good for ascertaining the actual bearing of the Kaaba from

the person's position.

20 There are generally situations in which a user will want to know bearing and,

possibly, distance to a certain position on the earth.

The Global Positioning System (GPS) is one of a number of location finding
systems which are now available. It is one of several known techniques that
25 can be used to establish a user’s location on the earth by trilateration. Bearing
information can be obtained by a moving user taking more than one GPS
measurement. On land it is used in plotting a route from a user's position to a
destination. At sea it is used in plotting a distance and bearing to a waypoint br

destination. The complexity of the functionality of a typical GPS system does



destination. The conplexity of the functionality of a typical GPS system
doesnot lend itself to use in daily life. In all such systens it is
necessar ywbaeoloagoi?a data on the destination of interest pamadBedomoro2rari ous
functions, such as fastest or shortest route on |and, or the selection of
waypoi nts at sea. Because of this, the typical functionality of GPS systens
requiring various keys and buttons has @ot lent itself to transient daily
use because of the size of such systens and the conplexity of the set-up
procedures. To a large extent the nulti-functional nature of a typical GPS
syst em det er pphiendtitselisiousedn daily lifser Insalouch sysemes it pyr aresssaby 1QkeyBre i s

alimt to the size of buttions/keys, etc. that a us can canf,ort abl

mani pul ate. EPEeR g‘? desfina 8%@&8?“%9&’%1 Se}l?‘&t‘ﬁélo&ﬁ pelonsy S%aﬁg?%%@tsuch
as an i mage t n : t.] i :
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Q bl a i ndi cathdgpiay If@midﬁang HEEPSPREESEEquiHE VAo es kegedid hutupedrlss
have suggest ed tl}'l)e use of GPS technol ogy, such as a prayer nmat including a
GPS recéi ver noThng itselfftatrahsient daity @s¢ bacause of dhe gizgmfisuchisysiemmanddhrer s
have proposed utilising existing display technology to include a GPS

out put, suchcaEPIety 9ithg SRHUP PEOGEIUESShone. Exanpl es of this are discl osed
i n WO06/ 007179, W02/ 065151 and US 2003/0103002. By their nature, such
devices include relatively large screens to display the many and varied

functions that, g qa@eox&féﬁﬂ 0 AN fFBNEYAT nafiRdi b d qukapr@psa@pht@hher
"feature richl devicCes are also inherently limted in their m ninum size so

that they ar deteptmimschs sizeidfithe nserrnSPSaecsiea/ procestoy ias disert @s & inriy teatheund
even though they are being mniaturised. . o
10 size of buttons/keys, etc. that a user can comfortably manipulate. Likewise, the
need for detail in the display of GPS data, such as an image of the land between
the user and the destination, puts a practical limit on the minimum size of

display that can be used.

15 Various Qibla indicating devices have been proposed. Some more recent
proposals have suggested the use of GPS technology, such as a prayer mat
including a GPS receiver. This is far from convenient to carry about with GPS.
Others have proposed utilising existing display technology to include a GPS
output, such as that in a mobile telephone. Examples of this are disclosed in

20 WO006/007179, W0O02/065151 and US 2003/0103002. By their nature, such
devices include relatively large screens to display the many and varied
functions that are provided on them. However, mobile telephones and other
'feature rich' devices are also inherently limited in their minimum size so that
they are not necessarily the most convenient devices to carry around even

25 though they are being miniaturised.

The average person in many parts of the world will generally be assumed to

carry various items with them. For example, it is often the case that the



The average person in many parts of the world will generally be assuned to
carry various itens with them For exanple, it is often the case that

t heaver agwopersaorwoul d carry at | east one financial traosas@moe@id wth
themalong with other nore or |less essential itens such as a wallet and a
wri stwatch. The financial transaction card can take many fornms such as a
credit card, loyalty card or other instBunent for effecting financial
transactions. They are nostly nade of a plastics material to a standard

shape and size. They are characteristically _snmall and thin so.that fhey can
be carried byveragedieEsonymonldrcaryeat leastfqr@uﬁpynm@ frgnsagiiop, o with dhefi o

“ahip ana Pl MO G RSiTety Ge i TR bl Sl ca

by a microchip and nenory storage in the sanme di nensions of the original
financial transaction card standard. The 'chip' and/or the magnetic strip

constitute nThesfihancial aahsgrtionneardi edn talenseanlyi ormanbochvaisi arcrédit gasd,ng
the card. The inventors have recogni sed that the puri)ose of a device for
i ndi cat idSng t heyaliyr eardi QInOtbfv‘r insprustent doneHeeting ifinaneial traasacdions. | Ehayetneer

Sophi St cat oAHSpNIANE o4 b RS Sajeciah tp e Staods %ﬁ@e{;&ﬁ oﬁ‘?%eii ity are
bearing to ”dﬁ @F‘e?isﬁb@l‘g)( ragﬁfut d%mﬁ%%& ,twg%aﬁ b%ueAh

i ncor porated | oan e ewce e prefera eto It %Ye]lng yet
anot her |ten1ﬁ1guh§y@lfﬁ@ule}arry ar ound. Accord| ng to an enbodi nent di scl osed

there is provided a card, having the wwdth and | ength of those of a

financial transaction card conprising means for storing data, position

deter mlnI ng réer?gnlfla perliittk Y Jta? ags%tcgtgg Qv?thpt glctalr vnvag%gn@rled on a magnetic strip.
More recently 'chip and PIN' technology has led to the magnetic strip being
supplemented by a microchip and memory storage in the same dimensions of
the original financial transaction card standard. The ‘chip’ and/or the magnetic
strip constitute means for storing financial transaction information for using the

15 card.

The inventors have recognised that the purpose of a device for indicating the
direction of a predetermined point on the earth is better divorced from the
sophistication of those everyday devices bearing a sophisticated display. All
20 that is required is a simple indicator of bearing to the specified position.
However, where such a device can be incorporated into an everyday device it

will be preferable to it being yet another item to have to carry around.

According to an embodiment disclosed there is provided a card, having the
25 width and length of those of a financial transaction card, comprising means for
storing data, position determining means operable to determine position data
for the card, means for comparing a determined position for the card from the
position determining means with a predetermined position stored in the means

for storing and to provide bearing data on the predetermined position from the



for the card, means for conparing a determ ned position for the card from
the position determning neans with a predeterm ned position stored in the
nmeans forwetoroogr7and to provi de bearing data on the predeteB009m@e02p0Siti on
fromthedeterm ned position of the card, and output neans for indicating
the said bearing. In a particularly advantageous formthe card is a
financial transaction card. The convent#onal financial transaction card is
designed to be as unobtrusive as possible. It is not designed to carry an
ani mat ed di spl ay.. However,, by recognising that the displ.ay for ipdicafing
the bearing S¢teEmineddpestiaon nefd thio €ard. otnd SHtBE mganhdat dpdicating tg% s not
have to corrp{aom' se the benefits of size and shape of the transaction card,
one particul Fa& m of the invention utilises the di mensions of an existi ng
item commonly carried by nmenbers of the public for an enhanced purpose.

Li kew se, fixing the predeterm ned position to which a bearing is required
from the posid aartidulirheadedmlagdousifonhabe thel isacfindmeial arahepdticat cardt EHe user
interface which, again, avoids conpronising the dinmensions of the standard
financi &l treonventiooal dmeadcialiengaeiion sanbys glgsigned taebe i weoblruskve as
confidence the aring.to a prescribed place, such as.the Kagba. A
preferred syE?@%? &n \iﬁil%ﬁloﬁ shenad; £Q calfyt R nAHMRLF axmsﬁggvegggegyi s
GPS. However , [t ] } Ni:Ngk: . ;

mul 1ot or at TesQEEing Aic 12 dISHHA, Tor 1R cRifg 28 Bty 1Y prlferiifed
det er m ni ng. pbéivioR @ah tHeOfid@ERTRY,rilsS W6ELAdE BavaPiel dsiapromike thdbénefits

I nvention as' long as it can be mniaturised for use in a card, such as a
financi al tr afiszetandrshage dbf thedfamsattion cande oparpdrticwdantiem of dresinfvention

suppl ying el ectrical power. to the output . .
PRy 10g utilises the <§)1men51ons of an existing item commonly carried by members of

the public for an enhanced purpose. Likewise, fixing the predetermined
position to which a bearing is required from the position of the card eliminates
the need for a sophisticated user interface which, again, avoids compromising
the dimensions of the standard financial transaction card.

15 The user is now able to determine with confidence the bearing to a prescribed
place, such as the Kaaba. A preferred system on which the position
determining means may be based is GPS. However, other position determining
systems are known. Some use multilateration (e.g. trilateration) as the basis for
the position determining. Any position determining system is applicable to this

20 invention as long as it can be miniaturised for use in a card, such as a financial

transaction card.

Preferably, the card includes means for supplying electrical power to the output
means to indicate the bearing. In one form this may include a timer which
25 automatically activates the means on the card by which the output data is
generated.  Alternatively, the means for supplying electrical power may

comprise a device for user actuation of the output means on the card.



means to indicate the bearing. In one formthis may include a timer which
automatically activates the neans on the card by which the output data is
gener at edwoAbtoenoatli vel y, the means for suppl ying el ect pcecaiB2p@vero2ray
conprise a device for user actuation of the output nmeans on the card. The
means f.or supplying power nmay al so enable the neans for conparing to
provide the bearing data in a sinilar way. The means for supplying power is
preferably rechargeable. Preferably, the card al so includes neans for

actuating t position determ ning neans. I n a particul ar conveni ent form
The means. f ofhEaaang g SEpRsing BaVerBws: dlsp Enablalisacus ik CHBPEMEIS t he
out put neans h ) r rde h Lt.1.0 m i ns.
Usi ng ot oy e R TR R Vil "ThB ARbils R SDEM BB
particul ar agvahBlercBhargeitI8r vi ng energy by only providing electrica

power at the appropriate tines in the day, for exanple, when the user has
to pray towards Mecca. Alternatively, providing the card with a user
actuator device will also conserve power. As energy saving is very. .

i mport aht i nPreherabbifthe sardsalse inclydgsi mpans for achiasing thg nesitinnedgtermining
financial transaction card, another way of mnimsing power consunption is
to arrange B2 %e various neans for produci ng the bearing indication to
automatically power down after a predeterm ned period. The neans for
produci ng the bearing indication nmay be powered by a source of electrical
ener gy nountkda @artidigartpconvertien foby the redisoforgappBling elecoridagpodieyiage such

as a solar cell. Wen the output neans are a di spFay it is conveniently a
vari abl e mar&manged tohact to enable the output means, the means for comparing and the
10 position determining means. Using a timer to automatically activate the means
on the card has the particular advantage of conserving energy by only
providing electrical power at the appropriate times in the day, for example,
when the user has to pray towards Mecca. Alternatively, providing the card
with a user actuator device will also conserve power.
15
As energy saving is very important in the confined space available in
something as small as a financial transaction card, another way of minimising
power consumption is to arrange for the various means for producing the
bearing indication to automatically power down after a predetermined period.
20
The means for producing the bearing indication may be powered by a source of
electrical energy mounted on the card. This may be a storage cell or other

device such as a solar cell.

25 When the output means are a display it is conveniently a variable marker in the

form of a pointer headed in the appropriate direction.

In an alternative embodiment the card also carries a compass and an output

indicating a compass direction. This embodiment may also include a separate



formof a pointer headed in the appropriate direction. In an alternative
enbodi nent the card also carries a conpass and an output indicating a
conpass dwoeaetoo74Thi s enbodi ment may al so i nclude a separGaedimplay of

t he conpass data or conpass data may be di splayed on the bearing display.
The predeterm ned position nmay be upl oaded into the storage nmeans through
an interface on the card. Enbodi ments dbscl osed al so include in conbination
a financial transaction card, having a first source of electrical power,

and a chargi ng device having ans for transferri ner for, storage by
the first soéksﬁ@ymiﬁ QERBASE S1ale QE EPIPASS fdfa raay ggi‘ﬁslﬁﬁg&gpdbe ‘beart g
transferring re,&ati onship therewith. Al so disclosed is a financial
transaction CapP y(:orrpri si ng processi ng neans and storage neans for storage
of electrical energy which are operably connected with the processing
means, and neans for receiving energy for charging the storage neans with
el ectrical efhegyedeldrenined position may be nplvaded detodhe bedage meags tiroeglaap! e
with reference to the acconpanying drawings in which: Fig.l is a schematic
bl ock dPagr ainterfageren theresdonal features of a card as described; Fig.2 is a
plan view of a card as described; Fig.3 is a schematic bl ock diagram of the
functional features of a card as described according to a further

enbodi ment; Fi < j f: isat ' it fi0 igard as

Srood: o By PRERR S0 p0uBE L et o e
card, having a first source of electrical power, and a charging device having
means for transferring energy for storage by the first source and a body for

10 receiving the card in an energy transferring relationship therewith.

Also disclosed is a financial transaction card comprising processing means and
storage means for storage of electrical energy which are operably connected
with the processing means, and means for receiving energy for charging the

15 storage means with electrical energy.

The invention will now be described by way of example with reference to the

accompanying drawings in which:

20 Fig.1 is a schematic block diagram of the functional features of a card as
described;
Fig.2 is a plan view of a card as described;
Fig.3 is a schematic block diagram of the functional features of a card as
described according to a further embodiment;
25 Fig.4 is a plan view of a printed circuit board for the card as described
according to the further embodiment;
Fig.5 is a perspective view illustrating the assembly of the printed circuit

board for the card as described according to the further embodiment;



Fig.5 is a perspective view illustrating the assenbly of the printed
circuit board for the card as described according to the further

enbodi menvpBhgvBoi7s a schenmatic view of |ayers form ng trhe/geoe/mbo2t he
further enbodinment; Fig.7 is a plan view of the top surface of the card as
descri bed according to the further enbodinent; Fig.8 is a plan view of the
bottom surface of the card as described7according to the further

eLrbodi mceint Fig.9 is a plan view and a side view of a sheath acconmodati ng
the card of the further enmbodinent; Fig, 10 is_a sche tic bI ram
showi ng the funct Fo&A&! st %he'@t?&l?oﬂﬁl"’e% 1§)§%ﬁ§e§%€§n%)ft Hard ‘i't‘?f g‘frﬁg"
further enbodi rﬁerat Fig. 11 is a schematic bl ock diagram of the functional
features of &MIOUMPERE cities' alternative enmbodi ment; Fig. 12 is a

schematic bl ock di vqgrhglaﬁ RwW HPald Q?aéurfa‘ééb‘frtﬁécﬁ'ﬁ A deseriisé Q@wamgap

alternative enbodl 13 is a schematic bl ock diagram of the
functional feathy Rethet em’modﬂd{&ﬁt al ternative enmbodi nent; and Fig. 14 is a
schemati c bl ock di agram of the functional features of a nap f eedback’

al t ernatSi ve enbodiFig#8t is Relﬂém r\{lﬁ‘g ob thg pottompisurfaee pfatheneprd andesstibed
functional el enments of Eanms t ransaction card according to an

embodi ment  arfECY] t'hﬁé? Qlimenty hcessor embedded in the card in the

jormol a mer gtcg'rg%bqs WHIED VIR hHAGSide VRIPEY a YhEfth B8 finIdaling thaBakdnhi ch
of the further embodiment;
Fig.10 is a schematic block diagram showing the functionality of button-
10 press sequences of the card of the further embodiment;
Fig.11 is a schematic block diagram of the functional features of a ‘list
of cities’ alternative embodiment;
Fig.12 is a schematic block diagram of the functional features of a
‘touch panel map’ alternative embodiment;
15 Fig.13 is a schematic block diagram of the functional features of an
‘ATM’ alternative embodiment; and

Fig.14 is a schematic block diagram of the functional features of a ‘map

feedback’ alternative embodiment.

20 Referring to Fig.1 of the drawings, the main functional elements of a financial
transaction card according to an embodiment are shown. They comprise a
processor embedded in the card in the form of a microchip 10 which includes a
memory M for data storage and which has embedded interface electrical
contacts 12 through which data can be exchanged with external devices either

25 for transacting financial procedures or for the specific application to be
described below. This is similar to the 'chip and PIN' technology found on
many financial transaction cards currently available of which the skilled person

will be aware. A typical example is the EMV standard for authenticating



contacts 12 through which data can be exchanged w th external devices
either for transacting financial procedures or for the specific application
to be deswoizbmdb2beow. This is simlar to the 'chip andpBirhB20@cheehogy
found on many financial transaction cards currently avail able of which the
skilled person will be aware. A typical exanple is the EW standard for

aut henti cati ngfinanci al transactions. OBher chip and PIN standards are

i npl ement ed on such cards used in specific countries such as France and the

United Kingdom The m crochip 10 is .al so gperably connected via, printed
circuit dat aﬁpamgh{rggsasﬁoaﬁ-e@h@rscl(ln@pdﬂg\bﬁ)anémé&a%érnpﬁmme%QPcFuP an

LCD di splay 14 and an enbedded gl.obal .positionin hip 16.

Ot her types G6¥9 i%ﬁ?&i/s}&%%ﬁl%goﬁ@élﬁs é‘h‘il‘o%st ERCE ﬁBgéﬁ%ﬁ@%@ﬁgﬁ?lﬁg system
can be utilised. The display 14 and the chip 16 are powered by an enbedded
source 18 of electrical power connected to it by printed circuit power

transm ssi onTakemEdicchimol0 sxovaigo d)}’ﬁ:ralﬂ'gs cenheciedenta tprinteducivenii 8data a
m crocel |l connected to a solar panel 20 by which it is charged. The device
may al t &r nat tapsmpissiompelaments iot skowy) embpddedinstiegard & pn LGDdisplay 14

particul ar enbodi nen he hip.is.a GNS 75 I p, nu tured by. NXP
b.v., which aggmnoawivséd%%omfw%%%g Systep @gﬁi d&é&@gi bgﬁ‘i{a@%@é’% The
G\NS 7560 has Lye I u ' ; ' ot a
s chip. 1t PBLEIERY o8 BRE HRcr R SPhoRlipARY ot ST BE uifistd, IR 2
printed cir cyidplRodd dntBEGRIpM S B d\b&eﬁ%%n didedd@sourcs 18 afassoteal
antenna and is suitable for Use with the GNS 7560 because of the high
sensitivity gbwehecarmeptedTtee itvibyr pratied di€cuit pooveer eandgission elements %&‘Qt
Power to the displ a)f 14 and the ) )

10 shown). In this embodiment the source 18 is a microcell connected to a solar

panel 20 by which it is charged. The device may alternatively be powered

directly from the solar cell.

In this particular embodiment the GPS chip is a GNS 7560 chip, manufactured
15 by NXP b.v., which is produced in a Wafer Level Chip Scale Packaging

package. The GNS 7560 has relatively low power consumption and high

sensitivity for a GPS chip. It is connected to an embedded dipole aerial 22

implemented as printed circuit board traces within the card. The dipole is a

passive antenna and is suitable for use with the GNS 7560 because of the high
20 sensitivity of the chip.

The microchip 10 is powered by the source 18. Power to the display 14 and the
chip 16 are controlled by the microchip 10 through schematically represented
switches 24 enabling electrical power to be delivered to the display 14 and the

25 chip 16 only when needed.

The embodiment described above is shown in Fig.2 which illustrates a financial
transaction card 26 in which the elements are indicated by use of the same

reference numbers where appropriate. The card is a laminate of upper and



chip 16 are controlled by the mcrochip 10 through schematically
represented switches 24 enabling electrical power to be delivered to the

di spl ay Moaod/ibeschip 16 only when needed. The enbodi remicele®onpd2ed above
is shown in Fig.2 which illustrates a financial transaction card 26 in
which the elenents are indicated by use of the sane reference nunbers where
appropriate. The card is a |lam nate of fipper andl ower | ayers of a suitable
plastics nmaterial and an internediate | ayer of plastics defining spaces for

t he vari ous conpaonents. The shape and size of .the card conforns_to 1.SO |EC
7810: 2003 | Dowestlaygra of a smfableaplastaes materish and ae IP@r‘E‘@d@%Iﬁé’FF of elastich any

Chronch t h. ittaipsAcas for fhed AR dimp flortd T AYRCiBE, Al G0F [t BT AU o
referred to ahpuembw Iwnggw@idzyoa\ﬂﬂ)- Par@NH IHeEhrll 26 ARbehald o BE her

financial transaction car standards. In addition to being a financi al

transaction gamgatible withs aagbefiithe rfindntéal nransactiop stendardpr fogr mansadting r un
a timer by which it will automatically power up the display 14 and the GPS
chip 165at pfisardiak piosedures throughrthe picopehip A0. &x shis| eanbodiment & wsesdheo a

prayer aid f t he slimfaithful and is progra to power .the display
14 and the eﬁ&l\érﬁt@ é‘%?efrieﬂ’ég %Pvﬁrb%gfm ieﬂuglhé%zly.e‘f‘?fg@%urgg Oha1Y fut t ed
at the tine e | S.: L St 1 . an and/ or subsequently. For
exanple, if P‘E’emfcigrg nﬁ“@ﬁﬁ%&?@ﬁ@é%@% Sga%tl(}gfn(% it can be programred through
the interface 12 as an option when the card is inserted into an automatic
bank teller machine (ATM operated by the issuing bank. Likew se, the
pr edet er ni neth paiditiorrtodbtiagf ar findrecidatbnsactionapardotihethisj enebedinient ethest )
can al so be upl oaded as, an option at the automatic hank te.lll er, t hrough
1 microchip 10 is programmed to run a timer by which it will automatlcaﬂy
power up the display 14 and the GPS chip 16 at predetermined times. In the
present example the card is also a prayer aid for the Muslim faithful and is
programmed to power the display 14 and the GPS chip 16 at times of prayer in
the day. These can be inputted at the time the card is ready for distribution
15 and/or subsequently. For example, if the card is distributed by a bank it can be
programmed through the interface 12 as an option when the card is inserted
into an automatic bank teller machine (ATM) operated by the issuing bank.
Likewise, the predetermined position data for the Kaaba (or any other site of
interest) can also be uploaded as an option at the automatic bank teller through

20 the interface contacts 12.

Because space is limited, the electrical cell is of limited capacity. To address
this, the card also includes the solar cell 20 arranged in a window in the upper
laminate by which the electrical cell can be recharged by placing it in a source

25 of light for a sufficient period.

Once power has been supplied to the GPS chip and it has been enabled and has
located sufficient satellites to produce a set of location coordinates for the

position of the card on the earth, the data is transferred to the microchip 10.



the interface contacts 12. Because space is limted, the electrical cell is
of limted capacity. To address this, the card al so includes the solar cell
20 arranged 20tv/@omisndow i n the upper |am nate by whi ch toe/cBeevmeeal cel |
can be recharged by placing it in a source of light for a sufficient
period. Once power has been supplied to the GPS chip and it has been

enabl ed and has located sufficient satdl@ites to produce a set of |ocation
coordinates for the position of the card on the earth, the data is

coordi nat o s merouie faf Preiondee Wihors it did dPEIRF deanfec firths s
the coordi nafn&n‘ﬁgg%f Ofhé Hﬁcx%@ﬁ%om%gniga%y &Q?o@?&ﬁﬁﬁ@ BatithP e ar8 qe%dii nate
e Kaa ry a W t e

data for th stored In ne ssocl ate the mcrochip. T

m crochi p t henPRAGPSsciipawithahé doardistet dita Hoplite Kiaabn tsbsreddaimemorpf t he
card. This is converted by the mcrochip into data for exciting the

el enents of adseciaGd withpthaymitgothippruumdcrachiprthpa prodacgsobearing dBador nt i ng
to the Kaaba. The digplay 14 depicts. an arrqQw.by the excjtatjon .of the LCD
el enent 8 acctedkagpa ?foffh eapeution o thecardy ggﬂs B%/Cpﬂ\éer&ii )ﬁtd‘? MYATQ

m crochip 10, . T L Cr D J t . t, t L1 tinmes
and to rorm WG EIE (RERR e AERBBATIHE ITDUIIED 130 FOGIATEA e 0
al | ow the usgf atGoiffer OB Fiftih S SR} K@ba.! Thérdi@lﬁ?fméﬁdpms anhediwrBithé he
card al so has a nmanual bubble " switch enbedded in a surface of the card so
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minutes, to allow the user to orientate themselves.

In an alternative embodiment the card also has a manual bubble switch
embedded in a surface of the card so that the user is able to activate the Kaaba
15 bearing locator as and when they wish. This manual option is either in addition
to or in place of the automatic timing provided by the microchip for self-
activation as described above. In the case of manual activation of the
microchip by the user, the microchip is caused to activate the display and the
GPS chip via the switches 24. As described above, the microchip 10 is
20 programmed to stay on and to provide power to the display 14 and the GPS 16

for a prescribed period only in order to conserve power.

The disclosed embodiment provides bearing data for the Kaaba from the
position of the card. However, with GPS it is also necessary to arrange the
25 GPS device in a correct way otherwise the pointed direction may be incorrect.
In the above embodiment the microchip is programmed always to indicate the
direction by the pointer 28 relative to North. In other words, the microchip in
this embodiment interprets the GPS data as if the card was facing North along,

for example, its upper edge as depicted in Fig.2. This means the user has to



m crochip by the user, the mcrochip is caused to activate the display and
the GPS chip via the swtches 24. As descri bed above, the mcrochip 10 is

pr ogr ammagobe1028r40n and to provi de power to the displ ayridgraethobdre GPS 16
for a prescribed period only in order to conserve power. The discl osed
enbodi nent provi des bearing data for the Kaaba fromthe position of the
card. However, with GPS it is also necddsary to arrange the GPS device in a
correct way otherwi se the pointed direction may be incorrect. In the above
enbodi nent the m crochi P I s, programred always to.indicate the, di r(prtfj on by
the pointer Omentatedhimsslfifgcing Narth when takingg bearing ke the Kagbaim orgertiar s
enbodi nent intergé}.etg tbhe GPS data as if the card was facing North al ong,
for exanpl e, MedEadiPEde PEAGEURLE- Gepi cted in Fig. 2. This neans the user has
toorientate hinself facing North when taking a bearing to the Kaaba in
order for the reading to be accurate. O course, it is relatively easy to

approxi mat e Oichlirse! @ik rélatisely sy td APpidximats Ndah, fremstheisug dndethsuime s
vi si bl e. However as a further inprovenent the card 26 nay also carry a

m ni at ubi sedoCdaypassumingghpsun ds visible.y Povetver asrpdughesimprovesmegtithe esdmpass
such as that _disclosed in US.5.19917§ &v\,hi ch @Fi nc%rl%%rat ed herein b
reference). Fh&aY %0 Gy L BpaLuIsed coMPRss o beqe tyRE of sompasyis a
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distinct indicators, one of the conpass and one for the bearing of the
Kaaba. |n uselectrival ahérgynk8 and isalvocnaklet warieb itles cotteolustthet miavockapt Ik e
hi nsel f headi ng due North to then ascertain the true and accurat.e bearing
of thel®aabaThe euimit©f compass data can be fed by the microchip to a separate display or

the LCD display 14 can be arranged to depict two visually distinct indicators,

one of the compass and one for the bearing of the Kaaba.

In use, the alternative embodiment enables the user to orientate himself heading
15 due North to then ascertain the true and accurate bearing of the Kaaba from his

own position.

A further embodiment of a card 30, such as a financial transaction card, is
described with reference to Figs. 3-9. The features of this further embodiment
20 are, where applicable, similar to the equivalent features of the embodiments

discussed above.

Referring to Figs.3-5, a printed circuit board (PCB) 32 is shown. The PCB 32
is an inner layer of a financial transaction card 30 of the same dimensions
25 referred to above. The substrate of the PCB is a plastics material, namely
polyimide, which is found to have the right balance of rigidity, resilience and
electrical permittivity and is commonly used in the manufacture of financial
transaction cards. Various components are mounted on the PCB 32. These are

interconnected as described below for power and data transfer by conventional



own position. A further enbodi nent of a card 30, such as a financi al
transaction card, is described with reference to Figs. 3-9. The features of

thi s furtweromnkodunment are, where applicable, simlar toTidB20@goRozal ent

features of the enbodi ments di scussed above. Referring to Figs.3-5, a

printed circuit board (PCB) 32 is shown. The PCB 32 is an inner
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A signal input port on the GPS chip 38
i s connect edsdéme ambadiments, the dispipy B4icomprises ehdfeldtar apfLEDdligplag. ar r anged
rrutuallﬁ at right

A GPS chip 38, such as the UBX-G5010, provided by u-blox AG, is mounted
on the PCB 32. A signal input port on the GPS chip 38 is connected to an
antenna 40 comprising two elements of a dipole arranged mutually at right
angles in an ‘L’ configuration on the plane of the PCB surface. The antenna 40
is a shortened dipole with both elements connected, through an impedance
matching network to the input of the GPS chip 38. Alternatively, other types of
antenna can be used. The antenna is used to receive signals from GPS
satellites. The GPS chip 38 is connected with a clock 41, which in this
embodiment is based on a temperature-compensated crystal oscillator such as

the KT2016A, manufactured by Kyocera Corporation.

A processor 42, such as the ATXMEGA256-A3, manufactured by Atmel
Corporation, is mounted on the PCB and is connected for data communication
with the GPS chip 38 and a compass 44, such as a high sensitivity, tri-axis Hall
effect sensor, for example the AK8793, manufactured by Asahi Kasei
Corporation, which is also mounted on the PCB 32. As before, the compass 44
may be omitted in some embodiments. The processor 42 also comprises a
memory (not shown) which stores the location coordinates of the Kaaba (or

other predetermined point of interest) and also stores the location coordinates



angles in an 'L' configuration on the plane of the PCB surface. The antenna
40 is a shortened dipole wth both elenments connected, through an inpedance
mat chi ng wet2emvdeot7e t he i nput of the GPS chip 38. Alter patrica2by,/ooei2her
types of antenna can be used. The antenna is used to receive signals from
GPS satellites. The GPS chip 38 is connected with a clock 41, which in this
enbodi nent is based on a tenperature-cd®ensated crystal oscillator such as
t he KT20 16A, manufactured by Kyocera Corporation. A processor 42, such as

t he ATXMEGA256- A3, fact d by A | .Co ' '

sz i s ﬁonne@fﬁﬁ ¢%gggwgf®%ﬂﬁt%ﬁﬂ$&euwg[ﬁﬁg@é(%bciip&tggr&ﬁ?%sg&c%as SB
, such as a hi Itivity, tri.-axi | f :

the AKa793. Banioned PRy hbdise OkBE Sed0 PR ER 2 MR suith  SHIR L0

on the PCB Bgtl%v'?@esb%f Blifton L4} gﬁfg% Sa 4P-STAYCHES, ArdifEctutdd g)grrNicomat_ic
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flush with the card surface. In all cases, the user can apply a pushing

force from aopaginéhing dorce dpmhboheandbdo3othetaittansdGisovbat the buttond® 86, or

a pinching force fromabove and bel ow the button 46, so that the button 46
is 10 actuated.

An electrical cell or cells 48, such as a lithium-ion polymer rechargeable cell
produced by General Electronics Battery Co. Ltd., is mounted on the PCB 32.
The cell 48 provides electrical power for all components having electrical

15 functionality in the card 30, including the display 34, the GPS chip 38, the
processor 42, the compass 44 and the button 46. A connector 50 having at least
two electrical contacts mounted on the PCB 32 extends from the PCB 32 to a
lower surface of the card 30 so that the terminals are exposed. The connector
50 is connected to the cell 48 so that the cell 48 can be connected to a power

20 source that is external to the card 30 in order to recharge the cell 48. The cell
48 is thus rechargeable in situ. As with all the disclosed embodiments the
means for supplying electrical energy to the cell 48 can be through physical
contact to another source of electrical power, solar derived, inductively
(contactless) coupled or any other suitable means.

25
Referring to Fig.6, the layers which form the construction of the card 30 of the
further embodiment are shown schematically. The layer shown above the PCB
32 is a lower adhesive layer 52. The lower adhesive layer 52 is used to attach a

core 54 of PVC to the PCB 32. The core 54 acts as a spacer and fills in some



actuated. An electrical cell or cells 48, such as a lithiumion polyner
rechargeabl e cell produced by General Electronics Battery Co. Ltd., is
mount ed owot2bm/BCB432. The cell 48 provides el ectrical powaBzb@voo202t
conponents having electrical functionality in the card 30, including the
di splay 34, the GPS chip 38, the processor 42, the conpass 44 and the
button 46. A connector 50 having at |eabk4 two electrical contacts nounted
on the PCB 32 extends fromthe PCB 32 to a | ower surface of the card 30 so

that the term nals are exposed. The connector is cC ected t.o, the cell
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components mounted on the PCB 32. An upper printed layer 62 comprises a
thin (relative to the capping layer 60) layer of PVC. The card number, logo,
etc. are printed onto the upper surface of the upper printed layer 62. The lower
surface of the upper printed layer 62 is adhesive, which allows the upper
15 printed layer 62 to be stuck to the capping layer 60. The upper printed layer 62
is protected by an upper coverlay 64. The upper coverlay 64 is transparent such
that the upper printed layer 62 can be seen by the user of the card 30. The
upper printed layer 62 and the capping layer 60 both contain a hole directly
above the display 34 such that the display 34 can be seen by the user of the
20 card 30.

Attached to the opposite face of the PCB 32 is a lower printed layer 66. The
lower printed layer 66 is of similar construction to the upper printed layer 62.
The lower printed layer 66 has an adhesive upper surface, and information is
25 printed onto its lower surface. The adhesive upper surface is stuck to the lower
surface of the PCB 32. On the lowermost part of the card 30 is a lower
ccoverlay 68, which protects the lower printed layer 66. The lower coverlay 68
is transparent such that the information printed on the lower surface of the

lower printed layer 66 can be seen by the user of the card 30.



substantially flat surface. An upper adhesive layer 58 is applied to the
upper surface of the core 54. The upper adhesive |layer 58 is used to attach
a cappi ngvbayavo26040ver the | ayers below it. The cappi n@Craysano%i0202s a
structural feature which provides the desired degree of stiffness to the
card 30 and protects the conponents nounted on the PCB 32. An upper printed
| ayer 62 conprises a thin (relative to the capping |ayer 60) |ayer of PVC
The card nunber, logo, etc. are printed onto the upper surface of the upper
printed |layer 62. The | ower surface of the upper printed | ayer 62 is
adhesive, which allows the upper printed |layer 62 to be stuck to the

cappi ng | aye t
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is stuck to HPgb gsurface of the PCB 32. On the |owernost part of the
card 30 is a [ower coverlay 68, which protects the lower printed | ayer 66.
The | ower coverlay 68 is transparent such that the information printed on
the I ower surface of the lower printed |ayer 66 can be seen by the user of

the card 30. Referringf tor Bigel a viem gf Ihe dowerpnrdice hfathep@ﬁéd Hlist showiog thpe
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conventional magnetic strip 72 is formed on the lower printed layer 66. The
connector 50 is exposed through holes in the lower printed layer 66 and the
lower coverlay 68 such that it can be electrically connected to a source of
power external to the card 30.
15
Referring to Fig.9, a sheath 74, having a base 75, houses a second rechargeable
cell or cells 76, such as a 3.7 V lithium polymer ion cell, and mains powered
charging electronics 78. The sheath 74 also comprises a pair of spaced slots 80
arranged to 'receive and retain the card 30 as a sliding fit. The sheath 74
20 comprises a pair of electrical contacts (not shown) which connect with the
contacts of the connector 50 when the card 30 is slid into place between the
slots. When the card 30 is connected to the sheath 74, the second cell 76 can
power the card 30 directly, or can provide power to the cell 48 within the card
30 in order to recharge the cell 48. Furthermore, the charging electronics 78
25 can be used to provide power to the second cell 76 and/or the cell 48 in the card

30, so as to recharge the second cell 76 and/or the cell 48.

In some embodiments, the second cell 76 provides power to the cell 48 in the

card 30 by means of contactless charging, such as inductive charging. A first



transaction card information such as the card nunber, expiry date, etc.,
and the display 34. A button location indicator 70, here shown as a dot
printed omothm/uapper printed | ayer 62, indicates the | oeatrigBroefoordze
pressure point for actuating the button 46. Referring to Fig.8, a view of
the |l ower surface of the card 30 is showing the |ower printed | ayer 66,

t hough no printed information is depictléd. A conventional magnetic strip 72
is formed on the Iower printed | ayer 66. The connector 50 is exposed
through holes in_the |aower prin | ayer 66 and the | ower coverl 68 such
that it can 'Béu%tll%PP}lc‘HIt[‘? 3[36?{%27%[ gigates an W@@%Pleﬁg\ﬂ&a%‘ﬂ‘%ﬁ‘ﬂ' ?sb t he
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pair of spaced slotS 80 arranged to receive and retain the card 30 as a

sliding fit.chidrge gieeedlnd4g#n thenqard 36s a pair of electrical contacts (not
shown) which connect with the contacts of the connector 50 when the card 30
is sliddinto place between the slots. Wen the card 30 is connected to the
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itself.

In a first mode of operation, the processor 42 is activated when the user presses
the button 46. The processor 42 sends a request to the GPS chip 38 to provide
15 information indicative of the position of the card 30. The GPS chip 38 receives
signals from GPS satellites through the antenna 40, and from these signals is
able to calculate the position data (latitude and longitude) of the position of the
card 30. The position data is sent to the processor 42 and stored in the
memory. Also stored in the memory are the position data of the Kaaba in
20 Mecca. These two sets of position data are used to calculate a bearing which

corresponds to the direction from the position of the card 30 to the Kaaba.

In some embodiments, this direction defines part of a great circle around the
surface of the earth, such that it defines the shortest route around the surface of
25 the earth from the position of the card 30 to the position of the Kaaba. The
calculated bearing is the initial bearing of this great circle path at the location
of the card 30. Alternatively, the calculated bearing from the card location to
the Kaaba corresponds to the shortest rhumb line from the card location to the

Kaaba. A rhumb line is a path of constant bearing across the surface of the



second induction coil in the card 30 receives power fromthe alternating
el ectromagnetic field and converts it to electrical current, which is used

to char gewbhe10@h17448 in the card 30. A disconnectabl e pirsspeb021ack 82
on the sheath 74 enables it to be connected to a mains power supply 84. The

sheath 74 is of a simlar length and wdth as the card 30 such that when
the card 30 is accommodated within the I¥heath 74, the conbined card 30 and
sheath 74 is only slightly thicker than the card 30 on its own but of
substantially the same |ength and width as the card 30 itself. In a first
node of operéartton, Thenhsalsnlpted hearing issthgcbeaymee af hisnrhuged dine: Jpesose t he
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and stored in the menory. Al'so stored in the nenory are the position data

of the Kaaba in Mecca. These two sets of position data are used to
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bearing of this great circle path at the location of the card 30.
Al t er nat i vel processor @l toudca¢rmdinbehe idirgctiom of theecaewldtddomeatringrretaive to the
10 current orientation of the card 30. This is then indicated to the user via the
display 34. In some embodiments, the compass 44 determines the current
orientation of the card 30 every 0.5 seconds, to ensure that the processor 42 has
the correct orientation data if the card 30 has been rotated. The display 34
comprises a circular ring divided into a plurality of segments of equal size. In
15 the embodiment of Fig. 4 there are eight segments giving a resolution for the
bearing information output of 45°. Of course, a greater number of segments
will enable greater resolution. The display 34 also comprises a direction
pointer. The pointer is fixed relative to the card 30. Each segment, as well as
the pointer, can be activated by the processor 42. In some embodiments the
20 display 34 is an LCD or electrochromic device, and each segment is

individually connected to the processor 42 such that an electrical current

applied to a segment activates it.

In use, the card 30 is held substantially horizontally or placed on a substantially
25 horizontal surface such as the top of a table. The display 34 indicates to the
user the approximate direction of the Kaaba by illuminating one of the
segments appropriate to the calculated bearing. The activated segment is the
segment through which the calculated path would pass if the path started from

the centre of the ring. The user then rotates the card 30 so that the pointer



t he Kaaba corresponds to the shortest rhunb line fromthe card |ocation to
the Kaaba. A rhunb line is a path of constant bearing across the surface of
t heeart h.woheloaabul at ed bearing is the bearing of thispchwgaoddoeo21l n sone
enbodi ments, the user is able to select which type of path is cal cul ated by
using the button 46. In other enbodinents, the card 30 is programed only

to calcul ate one type of path, which nmakds the card 30 sinpler to use. The

conpass 44 is also actuated by the user having pressed the button 46. It is

used to obtain conpass data for defermning.the current orientation of the
card 30. ThePeswpdBssuhstantially,the délfeﬁvpﬂe@%t“fﬁt?‘ié’}brtg%dé@&"“&lgﬁ agiyatRd
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44 det erm nes rent orientation of the card 30 every 0.5 seconds, to

ensure that tWkeptheaseshis dieitad thepomesrr@cthearard 80 ad iwithinatpreddtetrmedar d
30 has been rotated. The display 34 conprises a circular ring divided into
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LCD or electrochrom c device, and each segnent is individually connected to

t he processownthk? resaltitiommareatearlyepossitdal current applied to a segnent

activates it. In use, the card 30 is held substantially horizontally or
pl aced 16h a substantially

The user can press the button 46 again to switch off the card 30 in order to
conserve power. If the user does not switch off the power then after a

predetermined time, such as one minute, the card 30 will switch itself off.

15 The GPS chip 38 is relatively power hungry, given the limitation of the
available power source. In a second, power saving, mode of operation or in an
alternative embodiment, the card location data from the GPS chip 38 is stored
in the memory and remains stored when the card 30 is switched off. When the
device is switched on by the user pressing the button 46, if card location data is

20 stored within the memory, the GPS chip 38 is not activated, and the previously
stored card location data is used as described in the first mode of operation.
After switching the device on, the user can indicate via the button 46 that he
wishes the GPS chip 38 to be used to determine new card location coordinates.
The new card location coordinates are stored in the memory and replace the

25 previously stored card location coordinates. These new card location

coordinates are then used as described above in the first mode of operation.

The use of the GPS chip 38 only when necessary, as requested by the user,

means that the cell 48 will last longer before needing to be recharged as the



hori zontal surface such as the top of a table. The display 34 indicates to
the user the approxinmate direction of the Kaaba by illum nating one of the
segrment s wppoopriase to the cal cul ated bearing. The actipcaicato®agpent i s

t he segnent through which the cal culated path would pass if the path
started fromthe centre of the ring. The user then rotates the card 30 so
that the pointerpoints in substantiall yl19he direction indicated by the
previously activated segnment. As the card 30 is rotated, the illum nated
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Kaaba. In sone enbodi men the“resol'ution of the activation of the pointer
is 5 either gegéngloftthe Kabaul Zhe GRRahipds will theveforoohby need 6b bei uved ar e
clearly possible. The user can press the button 46 _again to switch off the
card 305 n omdwn the usemnkasrtyavedleder significapbdistaace 4 blserswho diyer dpasetor or ife

power then after a determ ned ti ne, C n I nute.~th r Wil |
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limtation of Iy . rce. In a second, power saving, node
of oper atipnagélﬂ?%ea%aﬁaé@éﬁﬁaélvglr%%bdi ment, the card | ocation data from
the GPS chip 38 is stored in the memory and remains stored when the card 30
is switched off. Wen the device is switched on by the user pressing the
button 46, i fif ter GPSaddp B8rcadavadétsrminerthe caid locatiomsopnsimatys, forexapplechi p

38 is not activated, and the previ t ' .
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predetermined period by the antenna 40, then the processor is programmed to
use the previously stored location coordinates in the memory on the assumption
that the card is in a location where the GPS signals are not available. The user
is informed by a suitable message or icon in the display 34 that a GPS update
15 was not possible. In some other embodiments, if the GPS chip 38 cannot
determine the card location coordinates, the card 30 is switched off

automatically.

In some embodiments, the compass 44 has a calibration mode, which can be
20 activated by the user via the button 46. The compass calibration mode enables
the compass 44 in the card 30 to compensate for the effects of any magnetic
material within the card 30, for example the magnetic strip 72. Within the
compass calibration mode, the card 30 is first held face-up and the user presses
the button 46. The user then rotates the card 30 through 180° in the horizontal
25 plane and presses the button 46 again. The user then rotates the card 30 so that
it is face-down and presses the button 46 again. At each button-press, a
compass measurement is taken. The card 30 then indicates to the user via the
display 34 whether or not the calibration mode was successful. In some

embodiments, if the card 30 has not been calibrated previously, it will



After swtching the device on, the user can indicate via the button 46 that
he wi shes the GPS chip 38 to be used to determ ne new card | ocation

coor di natwe.2oiineoTrew card | ocati on coordi nates are stor edTiGB2bé0op®200ry and
repl ace the previously stored card | ocation coordi nates. These new card

| ocation coordinates are then used as described above in the first node of
operation. The use of the GPS chip 38 o2y when necessary, as requested by
the user, neans that the cell 48 will last |onger before needing to be
recharged as theGS chip 38 will not need to be powered as _much. Requl ar

GPS | ocat i onaufsumatically, acihate r tuicaibration ysede after; fee GFd sbipvd$ Mase a
|l ong way fro cca s their typical,.dagy-to-day novenent will not

i gnificantl?elc\éﬁ%%ééi @ﬁé’af)‘gk’rcf’hégéi‘f’oﬂ‘éﬁé%aba. The GPS chip 38 wil |
therefore only need to be used when the user has travelled a significant

di stance. Users who live close to or in Mecca wll be likely to need to use

the GPS chi pIg&omx entiddimehs, dhé ediffierentagvdilable feavtksl onatheocardod( dareat es.
If the GPS chip 38 cannot determ ne the card | ocation coordinates, for

exanpl eSi f t kelesiegrlay different duratighs cpgueatibes of presaesofthe singlei bwdtbmiashi n a
det i ned i.0d..by t t 40, th he. ' dt
se t he pr ovPBUSTyRgtEN 0 HoscaeBe.dbperrat 30 ¥ i 1 RO RarsPy SR the
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avai l able. The user Ts nforned by a suitable message or rcon In e

di splay 34 thain a AGHEAdSH Stavers SiglilRABREPress b tisOBBIOH BErwRiTbasien®iet s,
If the GPS chip 38 cannot determ ne the card | ocation coordinates, the card

30 is switchedrd3® tassenaty wdévant data awhewisoh odf. nOne shottipressoofiths dultbnhas a
calibr aItOi on rl%d\%hil\cl:\q{xec rZ:arcdains gr? selects the second, power-saving, mode of operation.
Two consecutive short presses of the button 46 when the card 30 is switched on
cause the GPS chip 38 to calculate new card location coordinates. Three short
consecutive button presses when the card 30 is on cause the compass
calibration mode to be selected. In some embodiments, the segments and
15 pointer of the display 34 are activated in certain configurations or in certain
sequences of configurations which indicate to the user the current mode of

operation.

In some embodiments, the antenna 40 comprises two substantially straight
20 elements which are arranged perpendicular to one another. In the disclosed
embodiment, these two elements of the antenna 40 are each substantially
parallel to a different edge of the card 30 and are situated proximal to that edge

in one corner of the card.

25 In some embodiments, some of the functions of the GPS chip 38 are carried out
by the processor 42 instead of the GPS chip 38 so that the GPS chip 38 does
not need to be powered on for longer than is necessary. This means that the
cell 48 does not need to provide as much power to the GPS chip 38 and hence

the cell 48 will last longer before it needs to be recharged.



activated by the user via the button 46. The conpass cali bration node
enabl es the conpass 44 in the card 30 to conpensate for the effects of any
nagnet i ¢ watzero/ab7wi t hin the card 30, for exanpl e the megmaB200%topizp 72.
Wthin the conpass calibration node, the card 30 is first held face-up and
the user presses the button 46. The user then rotates the card 30 through
180 in the horizontal plane and presselthe button 46 again. The user then
rotates the card 30 so that it is face-down and presses the button 46
again. At each button-press, a conpass neasurenent is taken. The card 30
then indicates to the user via the display 34 whether or not the

librati d ful . | mhodi -
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cal i bration . i 338 . d .
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card 30 are gmeptiatcth bittsh 466§ gsdd. durations or quantities of presses of the
single button, as shown in Fig. 10. For exanple, if the card 30 is in a

3\(/)\/itg:|h|e6-off ?]t ate ?Pd thhe usgr presses and holds the button 46, the card
W switch on. the card 30Q._is .i.n w tched-on state,, a ,simj.ar |on
press ) of f t helmseme gntwdimentss g %Ptsh‘é“E aOVATIPUSSRrtA, Modes, 98?.?“‘{3%% a ang
switch off. One ,short press, o ' th ' - .S cts
t he second, B%\R%}?"Rﬁgv?'ﬁﬁf) ﬁo‘&%e(%1%p%oﬁggg%ﬁg%%&&aﬁsg%gﬁr\%g hgﬁger?lts i‘oﬂrtgsses
of the butt Of‘roﬁﬁagnﬁs*séttemte,%dwﬁ&heﬁomtti@H@ﬁbé&h 616 %6 kebp tr&biSot fife. 38 t O
cal cul ate new card | ocation coordi nates. Three short consecutive button
presses whentHehginemad d3ll/o1sepliemeriss data here cabrepdy knoedn, then itbe: GRRIehipo3de

sel ected. In sonme enbodi nents, the segnents and pointer of the displ aX 34
are actlOvat ewill mot slovenlaad shempgain. i ons T@?anﬁrfhébﬁkeaﬁﬁs chip 38 can be use

more quickly if the almanac and ephemeris data are already known.

In some embodiments, the card 30 comprises an accelerometer. The
accelerometer is used to determine the angle of the card 30 relative to the
15 horizontal plane. The angle of the card 30 is used with the compass 44 in
determining the orientation of the card 30. In some embodiments, the location
coordinates of the card 30 determined from the GPS chip 38 are used by the
processor 42 to determine the angle of the earth’s magnetic field relative to the
horizontal plane at the position on the earth’s surface corresponding with the
20 card location coordinates. Using the accelerometer, the processor 42 can
determine the angle of the card 30 relative to the earth’s magnetic field and

hence more accurately calculate the orientation of the card 30.

In some embodiments, the position data for the Kaaba is stored in the memory.
25 The compass 44 initially determines the direction of the magnetic North Pole

from the position of the card 30. The processor 42 then calculates the Qibla

relative to the direction of the magnetic North Pole determined by the compass ’

44, such that the display 34 is able to indicate the Qibla.



sequences of configurations which indicate to the user the current node of
operation. In sone enbodi nents, the antenna 40 conprises two substantially
strai ght wbeomnkerwhi ch are arranged perpendi cul ar to omeTaB2VE02021N t he
di scl osed enbodi nrent, these two el ements of the antenna 40 are each
substantially parallel to a different edge of the card 30 and are situated
proximal to that edge in one corner of 22he card. |In some enbodi ments, sone
of the functions of the GPS chip 38 are carried out by the processor 42

[ d of the GPS chi 8 hat .th .chi d d .

R R R R
t t ' . 1.0 | 48

ot need, Co RIS PR L R S e Modlb e et 4

button 46 i saileStongdldt M EHPIhASisagl8sd3ens hid karenl Yodaseh froduthedesti CFhen the
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used. | n sonsclectimodismeradesysinga WGPSinphit gdeg®etmastheaard 3 sactaas thepbuttomedd
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the horizontal plane. The angle of the card 30 is used with the conpass 44
in the GPS chip. The user can select which feature to use to determine the
10 location coordinates of the card 30. In other embodiments, the ‘list of cities’
feature replaces the GPS chip 38. As the GPS chip 38 is not required, the cell
48 uses less power and hence will last for longer before needing to be

recharged. This embodiment is illustrated schematically in Fig.11.

15 According to another alternative embodiment, on one or both of the upper
printed layer 62 and the lower printed layer 66 there is printed a touch panel
map of the world. In some embodiments there is also provided one or more
larger-scale touch panel maps of the area surrounding Mecca or other point of
interest on the earth. The user indicates his current location by pressing on the

20 relevant part of the touch panel map with an implement such as a stylus, pen or
his finger. The location coordinates of the selected location are stored in the
memory of the processor 42 and used as described above in determining and
indicating a bearing for the Kaaba. In some embodiments, the touch panel map
is also used by the user to switch the card 30 on or off by pressing on a part of

25 the touch panel map. As with the ‘list of cities’ feature, this ‘touch panel map’
feature either complements or replaces the GPS chip 38. This embodiment is

illustrated schematically in Fig.12.



determning the orientation of the card 30. In sonme enbodi nents, the

| ocati on coordinates of the card 30 determned fromthe GPS chip 38 are
used by twWe 2promeessor 42 to determ ne the angle of the earidB280mmgnetic
field relative to the horizontal plane at the position on the earth's
surface corresponding with the card | ocation coordinates. Using the

accel eroneter, the processor 42 can det2 m ne the angle of the card 30
relative to the earth's nagnetic field and hence nore accurately calcul ate
the orientation of the card 30. In sone enbodi nents, the,po%ition data for

the Kaaba i sAseending o anpthegeabigrrativenembodiment, the candt 3Gis pblfetxFFHIRES t he
direction of the netic, North Pole fro he position of the card 30. The
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(sachematically in Fig.13.

According to another alternative embodiment, one or more maps are printed on
the card 30. Each map is divided into segments. Each segment can be
15 highlighted. In some embodiments, the segments are printed with bistable
electrophoretic ink. The chosen map segment is permanently highlighted
without needing to be powered. The display 34 is able to display a numerical
bearing as well as having the features discussed above. A user input device
comprising an ‘up’ button and a ‘down’ button is used to operate the card 30.
20 In one mode of operation, the user selects a bearing manually, and the map
segments for which this bearing is the correct bearing for the Kaaba are
highlighted. The bearing is indicated as described above via the display 34. In
another mode of operation, the user uses the user input device to select a map
segment that corresponds to his current location. Location coordinates
25 corresponding to the selected map segment are stored in the memory of the
processor 42 and used as described above in determining and indicating a
bearing for the Kaaba. In a third mode of operation, the user (already knowing
the direction of the Kaaba) orients the card so that the pointer on the display 34

points in the direction of the Kaaba. The user then uses the user input device to



recharged. This enbodinent is illustrated schematically in Fig. 11.
According to another alternative enbodi nent, on one or both of the upper
printed Iwpenicd2oamd the |ower printed | ayer 66 there i #CprgBro@doz02touch
panel map of the world. In sone enbodi ments there is also provided one or
nore | arger-scal e touch panel maps of the area surroundi ng Mecca or ot her
point of interest on the earth. The use24indicates his current |ocation by
pressing on the relevant part of the touch panel map with an inplenment such

as a stylus, pen or his finger. The |ocation_ coprdi natois of the sel ected
| ocati on ar eimitiaiced ¢alibrpdonranraesduse Wherehy othes bearing of e Rt 0pelEr i bed
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in Fig. 12. According to another alternative enbodinment, the card 30 is able
to retrieve aowr bearingreplaces thatodd hieptingiin the memsert efithenprasessor - wide i n
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determ ni ng 3pRerhAGEEARL inEigal4pearing for the Kaaba. The card |ocation data
in the nmenory is replaced with updated card | ocation data each tine the

card 30 is inserted in a conpatible device. As with the '"list of cities'

f eat , this "ATM feat ith I t t GPS chip 38.
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invention is by way of example only and is not intended to limit the scope of
the invention. Components used in one disclosed embodiment can be used to
replace equivalent components in other embodiments. Features used in one
embodiment can be used to augment other embodiments. Many modifications
15 and alterations of the specific embodiments described above will be apparent to
a person skilled in the art and are intended to be within the scope of the

appended claims.



schematically in Fig. 13. According to another alternative enbodi nent, one
or nore maps are printed on the card 30. Each map is divided into segnents.
Each segmwotomanoiye hi ghlighted. In sone enbodi nents, tlreTsEI®Nl0302ar €
printed with bistable el ectrophoretic ink. The chosen map segnent is
permanently highlighted without needing to be powered. The display 34 is
able to display a numerical bearing as 28!1 as having the features

di scussed above. A user input device conprising an 'up' button and a ' down'
button is used to operate the card 30. In one node of operation, the user
sel ects a be@laims:manual |y, and the map segnents for which this bearing is
the correct bearing for the Kaaba are highlighted. The bearing is indicated
as descri bed above via the display 34. In another node of operation, the

user uses th?busek ﬁ%&alqﬁﬂsﬁai&%ﬂﬁ?kgﬁgrf’silg@p segnent that corresponds to

his current cation. Locatlon coor S corresponding to the selected
map segnent are ShhRelforktéligg aRABrYy of the processor 42 and used as

descri bed above in determ ning and indicating a bearing for the Kaaba. In a
third mdde of opepatition, detérminsgr meahs epetpblentoniletgrmine posieen idata for thee
Kaaba) orients the card so that the pointer on the display 34 points in the
direction of c@é Kaaba. The user then uses the user i nput device toinitiate

a calibration procedure.whereby.the bgari f_tk i Nt er t i.spl ay
34 is stored in tﬂ?a%r{?fyc%*lp%rﬁ%g ot é%gegggﬁe‘gﬂ?osﬁorg%’geﬁlﬁeg dugrg)gflot 8t he
device, the EBQE@H d&?ﬁﬁfﬂiﬂ_ﬂl DiehIiRl £ PrddRtdrifiné® pbsitidn! Si6reddARh¥ReaRs
descri bed above via the display 34. I1f the calibration procedure is
repeat ed, théomawtihgandng prepidedearinpelatd dnhkapredeténminbé positionyframn thee

processor 42. As with the "list of cities' feature, any of these discussed
feat ur 49 ei t Hetermined position of the card; and

output means for indicating the said bearing.

2. A card as claimed in claim 1 in which the output means are a display,
for example a liquid crystal display or an electrochromic panel.

15
3. A card as claimed in claim 1 or 2 in which the output means depict a

variable marker indicating the predetermined position.

4. A card as claimed in claim 1 further comprising a source of electrical
20 ° power arranged to provide power to the position determining means, the means

for comparing and the output means.

5. A card as claimed in claim 4 in which the source includes an electrical
storage cell.

25
6. A card as claimed in any of claims 4 or 5 in which the source of

electrical power is rechargeable



conpl ements or replaces the GPS chip 38. This enbodinent is illustrated
schematically in Fig. 14. It will be understood that the above description
of speci fwo 2emnadi7aent s of the invention is by way of erarmBo@noyo2and is
not intended to limt the scope of the invention. Conmponents used in one
di scl osed enbodi nrent can be used to repl ace equival ent conponents in other
enbodi nents. Features used in one enbod@rent. can be used to augnent other
Snbodigegtsb Many nodifications and alterations of the specific enbodi nents
escri bed above will be apparent to a per killed in the art{ ang are
i ntended to be wi Arardape agmsén@ial Prhw &kb‘ilese}%erfﬁcled&? ﬁéolaf Ceﬂ
financial transaction card conprising: neans for storing data; position
determ ning neans operable to determi ne position data for the card; neans

for conparing a dﬁt&&?ag'%palﬂl ik Ml Pin WE?ckPﬂ{e%oia{rQﬂaltlg%rﬁﬁgbd t@Eharge

determ ni ng neans wt etermned position stored 1n thé means Tor

storing and é@ekbﬁi/dadgtd?@g%télg data on the predeterm ned position fromthe
determ ned position of the card; and output neans for indicating the said
bearingd 2. A card as clained in claim1 in which the output nmeans are a

di splay, f I d .
3 °R a7 d as9c i Aot asclbimedingiain § b SN aRLin pRRFeRBINSCREY C1 o
variabl e mar kel f AAhEAbIRe AteRhrihe tii1ed posi tion.

10. A card as claimed in claim 1 comprising an interface connected with the
10 position determining means for enabling external data to be loaded into the

card and stored in the means for storing data.

11. A card as claimed in claim 10 in which the interface is arranged to
receive a user input for determining the position data.

15
12. A card as claimed in claim 11 in which the interface displays a set of
locations each selectable by the user as the input of a location for determining

the position data.

20 13. A card as claimed in any of claims 1 to 12 including processor means
arranged to control the operation of the means for storing, the position

determining means and the output means.

14. A card as claimed in any of claims 1 to 13 including compass means for

25 providing compass data for the orientation of the card.

15. A card as claimed in claim 14 in which the compass means are an

electronic compass.



4. A card as clained in claim1l further conprising a source of electrical
power arranged to provide power to the position determ ning neans, the
means forwoaopanrdTig and the output neans. 5. A card as ecaigedoym2ehai m 4
in which the source includes an electrical storage cell. 6. A card as
claimed in any of clains 4 or 5 in which the source of electrical power is
rechargeabl e7. A card as clainmed in cl@&Mm 4 in which the source includes a

solar cell. 8. A card as clainmed in claim7 in which the solar cell is
arranged to charge an electrical storage cell. 9. A card as clained in
claim8 in whfch Ah@ardaan claimgg eing plagms ol 4 é’éelfvén p‘ah;@h meoﬁeprapwun@éns
ext er nal toth 10. A card as claine h
interface coWr‘f At MBS AndIReHS ﬂ'icﬁ ngrﬁafr‘?glﬂ (§ggi°ﬁé ©

external datg,/ty0 be | oaded into the card and stored in the rreans for
storing data. 11. A card as clained in claim10 in which the interface is
arranged to receive a user input for determning the position data. 12. A
card as clainmed in claim1l in which the interface displays a set of

| ocat i ofis eath seAecarélaselaomedha olaisr 1dacluding sqsond dnterface saqans wpembly

determining the p ata. .13., A card as claiyed in an f clajns 1 to
12 i ncl udi ngc‘mrtﬁ?@?éfs ?‘n@&ngosé‘i’?% ETpBINg Hicaps fgﬁgx § At Wihnan npans

for storing, on determ ning neans and the out put neans. 14. A
card as cl ai %’Eetgﬁllaﬁ(ag{r/llfkof claims 1 to 13 including conpass neans for

18. A card as claimed in claim 13 in which the processor means are

10 operable for transacting financial procedures with an external device.

19. A card as claimed in claim 13 in which the processor means also

comprise the means for comparing.

15 20. A card as claimed in any of claims 1 to 19 in which the position
determining means comprise a receiver for receiving signals containing data for

use by the position determining means.

21. A card as claimed in claim 20 in which the receiver is arranged to

20 receive signals from a satellite navigation system

22. A card as claimed in claims 20 or 21 in which the receiver comprises an

antenna, for example a dipole attached to the card.

25 23. A card as claimed in claim 22 in which the antenna comprises two co-
planar elements which are substantially at a right angle and each element has

one end proximal to a corner of the card.



provi di ng conpass data for the orientation of the card. 15. A card as
claimed in claim 14 in which the conpass neans are an el ectronic

conpass. o 2hwaott4as clainmed in clains 14 or 15 in whi ebTidB20®0np@sS nNeans
include a flux gate conpass and neans for indicating a conpass headi ng of
the card. 17. A card as clained in claim1l including second interface neans
operably connected with the position d@8erm ni ng neans for exchangi ng data
with an external device. 18. A card as clainmed in claim13 in which the
processor nmeans are operabl.e faor transacting financial procedyres with an
external devite. Agard\asgiaimed g aims2y ﬁr@ﬁazwﬁ@ﬁitﬁemsgm CHRIBARS s or
nmeans al so conprise,the ns f.or_conparing. 20. A card as clained in any
of clains 1 @ggq%lmchl‘i%/rﬁ gﬁgtrﬁgelb%%i tion determ ning neans conprise a
receiver for receiving signals containing data for use by the position
determ ning neans. 21. A card as clainmed in claim20 in which the receiver
is arranged 2% repge¢atd & gh@nedfihoanya of aflaints 1 etond4iigawhivh gys hewm? Xor A
card as clainmed in clains 20 or 2 1 in which the recejver conprises an

ant enna? f orstesingplata aredoprshbleatior storeethet posithen datadfor 1Be card degrmined by ned
inclaim22 in whjch %ﬁRe ant enna conprises two copl anar el enents which are

subst ant i al | PCROSKIGN dalermiYRSMEARS-cach el enent has one end proxinal to a

corner of the card.24. A card as clained in clains 20 or 2 1 in which the
position determ ning neans include a GPS receiver.

26. A card as claimed in claim 25 in which the means for comparing are
operable to use the position data for the card when the position determining

10 means are inactive.

27. A card as claimed in any preceding claim in which the card comprises

orientation determining means for determining the orientation of the card.

15 28. A card as claimed in claim 27 in which the means for comparing are
operable for determining the said bearing data relative to the orientation of the

card from the orientation determining means.

29. A card as claimed in claims 27 or 28 in which the orientation
20 determining means comprises angle determining means for determining an
angle of the card relative to the horizontal plane, and is operable to determine
the angle of the Earth’s magnetic field relative to the horizontal plane from the
card location coordinates for use by the orientation determining means in
determining the orientation of the card.
25
30. A card as claimed in claim 29 in which the angle determining means

comprises an accelerometer.



25. A card as clained in any of clains 1 to 24 in which the neans for
storing data are operable to store the position data for the card

det er m neaolyi1drer7posi ti on determ ni ng nmeans. 26. A car ¢cassBb@ioveatii n
claim25 in which the nmeans for conparing are operable to use the position
data for the card when the position determ ning neans are inactive. 27. A
card as claimed in any preceding clai m29n which the card conprises
orientation determ ning neans for determning the orientation of the card.

28. A card as clained . in claim.27 in ich the ans, for. co ring .are
oper abl e for3ldet eMfad Ay Cf%@eg]dﬂénﬁéhf%?\‘&‘%;tt‘é3 e‘lna‘ﬁ’hng the Cgﬁgcem Bit%t i on
of the card fromigthe orientatian t 1 Nnj s cl ai ned
in clainms 27765288 %ﬁuf?‘feo(#ﬁle@% giel %aﬂgé‘g‘f@%?tﬁi%ﬁ%sﬁgﬁgéﬂggnpri ses

angl e determ ning neans for determning an angle of the card relative to
the horizontal plane, and is operable to determ ne the angle of the Earth's
magnetic fie3A relatdrdeast olaithed Har¢laimmt3l iplvaliehf thenmiees dor dnabdosy aon
coordi nates for use by the orientation determ ning nmeans in determning the
ori ent ai on eferable toafaunse 3be pasitipnddeterainingancans @ determime; posior Klathe
angl e determ Hi nﬂt?rreags con‘gri ses an accel eroneter.31. A card as clained in
any of cl ai nEn4n 5 @A 1%atliee t he card conprises means for enabling a user
to actuate the card to indicate the said bearing. 32. A card as clainmed in
claim31l in which the means for enabling are operable to cause the position

det erm ni ng 3kansAt éurd ek ailainitl Poslairh®3 1061 32 Whevhitheh€ ai¢hnk Toaehatsligd .

comprises a pressable switch.

10
34. In combination a financial transaction card, having a first source of
electrical power, and a charging device having means for transferring energy
for storage by the first source and a body for receiving the card in an energy
transferring relationship therewith.

15
35.  The combination of claim 34 in which the charging device has a second

source of electrical power.

36. The combination of claim 35 in which the charging device is

20 connectable to a mains power source to recharge the second power source.

37. The combination of any of claims 34 to 36 in which the body defines a

slot for receiving the card in the energy transferring relationship.

25 38. The combination of any of claims 34 to 37 in which the card and the
body each comprise electrical contacts which engage when the card is in the

energy transferring relationship.



33. Acard as clainmed in clains 3 1 or 32 in which the neans for enabling
conprises a pressable switch. 34. In conbination a financial transaction
card, hawvogom/fdTst source of electrical power, and a ebargp2oe/menzice

havi ng neans for transferring energy for storage by the first source and a
body for receiving the card in an energy transferring relationship
therewith. 35. The conbination of clai @04 in which the charging device has
a second source of electrical power. 36. The conbination of claim35 in

whi ch t he chargi (r)lgddevi ce is connectable to.a nains power sourc

to
rechar ge t he3%ecofidiipanmal Gansactionzcard eRERISE REQGESAINGS MGAYS SPSéF%rF‘%% 34

to 36 in which the bady defines. a slot for,receivi e rd i ner gy
transferri ngmregpsdf?roﬂgﬁqgg_ OégﬁmfhcgfSBWn‘gmcﬁnarSde%%?/ﬁlgfcoc g?tr?g %ﬁﬂﬁ 1(3837 in
which the ¢ a8 d kSR Wt i gage
when t he ca?g%ics mét %Qghépgi&??gﬁm?é‘i%}\‘ghggl%hg}gnfgﬁ?g?%ﬁgAt\“?iS?légﬁgi@al
transacti on greafs edlearicgl @e@gessi ng neans and storage neans for storage
of electrical energy which are operably connected with the processing
means, and neans for receiving energy for charging the storage nmeans with
el ectrical energy.




