Des rLiilon System and Method for Conducting Cashl ess Transactj

Technical Field The present invention relates to a conmerci al tﬁ@ﬁsactlon
system and method and particularly to a systemand nethod for conducting
comerci al transactions of small nonetary val ue without using 5 cash.
Background of the Invention Presently, & custonmer nust physically carry
sonme change or small bills in order to conduct day-to-day 10 transacti ons
‘includi ng payi ng vendi ng machi nes, parking nmeters, |aundry nmachines, tol
nmachi nes, transportation fares, etc. for respective products and services.
This can be very inconveni ent for g SYstiger i f he/she is not carrying
enough small currency or does not have exact change in sone
circunstances. For exanple, when a potential purchaser of a soda froma
vendi ng machine is out of chasggxéﬁ aﬁﬂ|MEthbﬂ|ESrtO nmake the purchase, the
potenti al purchaser nustCdnug : hahjje gionisi | | s from anot her
source or forgo the purchase 20 aII together This is a problem both for
t he purchaser who is inconveni enced and the vendor who nay | ose a sale.
Attenpts have been nade to devel op a systemthat woul d obviate the need to
carry aroundTachaigel apberd 25 of change and small bills. One such

systemis a pre- ﬁﬁ p?%ggéégﬁk%ngq%k Eglgﬁg%t@g gq&ﬂmE&%Eaﬁt s used. A

subway system suc ton D
transaction system and method and particularly to a

system and method for conductlng commercial

transactions of small monetary value without using
5 cash. '

Background of the Invention

Presently, a customer must physically carry some
change or small bills in order to conduct day-to-day
10 transactions including paying vending machines, parking
meters, laundry machines, toll machines, transportation
fares, etc. for respective products and services. This
can be very inconvenient for the customer if he/she is
not carrying enough small currency or does not have
15 exact change in some circumstances. For example, when
"a potential purchaser of a soda from a vending machine
is out of change or dollar bills to make the purchase,
the potential purchaser must then get change from
larger bills from another source or forgo the purchase
20 all together. This is a problem both for the purchaser
who is inconvenienced and the vendor who may lose a
sale.

-~

Attempts have been made to develop a system that
would obviate the need to carry around a large amount
25 of change and small bills. One such system is a pre-
paid money card that is debited each time it is used.

A subway system such as the Washington D.C. Metro
system utilizes such pre-paid fare cards. A commuter

purchases the card with a certain monetary value stored
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systemutilizes such pre-paid fare cards. A comuter purchases the card
with a certain nonetary val ue stored -2- onit. The card is debited for
an anount based on the distance traveled until the bal ance falls bel ow the
cost. of  the necessary fare. Wiile the above system does overcone the need
to 5 carry tokens or change on a constant basis for commuters, it has
sone significant disadvantages. For exanple, when a commuter discovers that
the fare level stored on the card is not sufficient to pay for the required

fare at a turnstile, the conmuter must 10 inconveniently go to a
different. spggi{{2d 4aclAn i LOALBH(LATR: UR BALARE CoRled N Glled Wi LN
addltlonal nmoney. The speci. ocation may be either a mac |ne or a human

teller, and I‘Bh@t?’i"fﬁestr@é(ﬁlﬁSr HPBL cihen B2 Yages: FBALEUPRHYY ritheh hours, which
m ght furthercdst ayf Ithe neleessanpuf®re. Another disadvantage is that the

fare cards can only, Pg q%%da%) vé gﬁ&g ‘ﬁ%%t %(pa,xg/ggﬁg j:,q,taSI dédt e is the

metro system and ot T ze e card user ou e systemto
freely spénd RRETYHrickens @rasbange qﬂ?rﬁalqcy\StaﬁV Reféy fe¥t on the card 20

unspent i s notommeckiLd iaglkst gohaesf@ﬁd:ll&wt andagRynbggeyentpel |y | ost at
the expense ofxghe use

. _Anot her exa e ve a gﬁ gl ﬁﬁ rT%)ransactlon system
i s one invol viRg Bl Tni"MsFs it §° BT“HF"HE; i K caPf Stoney i s
purchased on Bherediren dthet sgard is not sufficient to pay for the
required fare at a turnstile, the commuter must

10 inconveniently go to a different, specified location to
increase the balance on the card with additional money.
The specified location may be either a machine or a
human teller, and long lines can form at such a
location during rush'hours, which might further delay

15 the commuter. Another disadvantage is that the fare
cards can only be used in a closed system which in this
case is the metro system and cannot be utilized by the
card user outside the system to freely spend his pre-
paid amount. Finally, any money left on the card

20 unspent is not credited back to the card user and may
be eventually lost at the expense of the user.

Another example of a cashless transaction system
is one involving a university dining card. A certain
amount of money is purchased on the card at the

25 beginning of each semester to be used to purchase food
or other items. The student then has his/her card
debited for each purchase made at a university food
concession or store. This eliminates the need for the
studen;.to carry around small bills and change in order

30 to eat. It also allows the student to use the same
card for a variety of food plaées. |

However, the university dining arrangement suffers
similar disadvantages to those of the subway system.
The arrangement is also a closed system in that the

35 card only works within the university. In addition,

the student must purchase a large dollar amount on the
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25 _begi-nning of each senmester to be used to purchase food or other itens.
The student then has his/her card debited for each purchase nade at a

uni versity food concession or store. This elimnates the need for the
student to carry around small bills and change in order 30 to eat. It

al so allows the student to use the sam8—card for a variety of food places.
However, the university dining arrangenent suffers simlar disadvantages to
t hose of the subway system The arrangenent is also a closed systemin that
the 35 card only works within the university. |In addition, the student

nust pur chasegal af 06 Sl AlardiMUNL B0 10Eoq coSisE ik fbrgvaage and i s

restricted to use the noney ood or other university itens only. \Wen
the bal ance SROEhEY sPERRNtELL VLSt tiys 1§8PFePBYY - hefRFRR HHaid? 1AREE go to a
specified | ooat tha sthésnt harcddde ilsodapilenedf Bepshe tagaisactusen gor

poi nt - of - sal @ o BOR)o L e PUtk 15K ATLERAPALREROGL P0cd Dpf e SUI

anot her exanpl a cashless transaction 1s one involving credit cards .
where cr&dit tr3ngxebhER Y P ntmofhsrder (BPSh FPnRwEFRASE nstitution to
cover 10 pudahasenalr eredrd tdrciyhat caganer chants. The fi nanci al

st Lo, PL= R TESAL, (DA R b g BURF £oa Bt ge e oe oo
transacti ons ongowevelvingeereditheards where credit is extended to
a cardholder by a financial institution to cover
10 . purchases from participating merchants. The financial
institution pays the merchant the purchase price less a
service charge fee and later bills the cardholder for
the purchase price.
Such credit card transactions, however, need to be
15 attended by a salesperson who normally makes an imprint
of the credit card, calls a processing center via a
dial-up modem to obtain authorization, and verifies the
cardholder’s signature to prevent fraud. This involves
significant transaction costs, which while acceptable
20 for large purchases, is not cost effective for
relatively small purchases (e.g., a can of soda from a
vending machine).
Another system that allows for purchases without
use of cash is a debit card system. A chain of retail
25 stores may permit processing of a debit card which,
unlike the processing of a credit card, results in
immediate electronic debit of the user’s bank account.
A user normally provides the retailer with the debit
card which is magneticadly read using a "swipe" type
30 magnetic reader. The user is then asked by the
merchant to secretly key in his/her personal
identification number (PIN) into a keyboard, and the
merchant keys in the amount of the purchase. A POS
debit request digital message is then transmitted
35 either directly over an ATM network (or indirectly via
a dial-up telephone link to a central computer) for




%

15 attended by a sal esperson who nornal |y nmakes an ianint of the credit
cara, calls a processing center via a dial-up nodemto obtain

aut hori zation, and verifies the cardholder's signature to prevent fraud.
This involves significant transaction costs, which while acceptable 20

for large purchases, is not cost effeetrve for relatively small purchases
(e.g., a can of soda from a vendi ng machi ne). Another systemthat allows
-for purchases wi thout use of cash is a debit card system A chain of retai
25 stores may permt processing of a debit card which, unlike the

processing of a credit card, results in 'nnqdi te electronic debit of the
user's bank AEEBLRY %%’A %&eerusr%r ﬁakf‘g}k'pr ot/r?%esaqq}]grrae sé"llltesr With the debit
card whi ch i sonfijrmeaten Inessage G9i e PSS\ garinaly@vey theadh¥ti c reader.

_Tge ;J_Sfe_r- itS_ hEeaoﬁ%k-mi(cgal/, uh%n{r%eees%%; oa%éi&recga I?hﬁ%ﬂdaﬁhics/cfget per Sfﬂal
identificatiogp n r i.nto_a keyboard, an e ner nt keys in the
anount of thégﬁugﬁﬁgiegr%\ Gélﬁgﬁﬁta? RS ?ﬁiﬂtﬁﬂaqﬁ¥§§§§g %5 then.

transm ttted 8Be merthamtd raectouptover an ATM network (or indirectly via a

di al -up tel ephonegié%ér&a@_ %tsgahisgg@%ﬁza d Yebit chrd %ﬁ@k@h by the
user's bank. The bank transmts a confirmation nessage to the POS term nal
over the ATMPREt WBRk W FRTAMNSSTr BERRVEY Dag iR d@ i@ ifeAchant that the

funds are avaihabhe aabamsydrede areasnttimdider to use the
card, and may be required to pay bank fees for such an

10 account. The debit card user also has to check the
account balance from time to time to ensure sufficient
funds to cover his future purchases. Otherwise, the
card - user could be charged for any over-draft.

Finally, like a credit card transaction, a debit card

15 transaction incurs significant transaction costs
resulting in part from the requirements of having a
salesperson attend the sales. As such, the debit card
system is again not cost-effective for relatively small
purchases.

20 Still another system for conducting cashless
transactions is disclosed in PCT International
Publication No. WO 91/16691 published October 13, 1991.
The disclosed value transfer system comprises a
computer, a value meter and a bulk purse within a bank,

25 and exchange devices and electronic purses (e.g.,
integrated circuit cards or smart cards) outside the
bank. In accordance with the disclosure, the bulk
purse is capable of having cash values loaded to and
redeemed by electronic purses via a value meter. The

30 electronic purses communicate with each other through
an exchange device to transfer values in transactions
which are off-line from the computer. The value meter
keeps float value records for the computer to derive a
net value released to the bulk purse. Each float value

35 record is non-specific with regard to individual draw-

downs and redemptions. This system has obvious
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5 the nerchant s account. D sadvantages associated with a debit card
systen1are that the card user usually has to maintain a m ninum bal ance in
the account in order to use the card, and may be required to pay bank fees
for such an 10 account. The debit card user also has to check the
account balance fromtinme to tinme to &ASure sufficient funds to cover his
future purchases. O herw se, the card user could be charged for any
over-draft. Finally, like a credit card transaction, a debit card 15
transaction incurs significant transaction costs resulting in part fromthe

requir ement s 4L, Ay (i A :SaheSREN§eR aﬁtgmdeiéarsaahespugsesmst the debit
card systemis agaln not cost-effective for rel ativel ¥is pur chases. 20

Still anot heFo8PEERMN? Gt %’fdﬁf&f’l AEBRERHYF 53 YHENSact i"ons i Ls: di scl osed in
PCT | nt er nat menataPubl et istoridd. iW0OcHe/ 4 b&AIr iyt idr&@ -Cct ober 13, 1991.

The di scl oseq.h}é?%ggréra{pfer ?[.sbg ARQLPLI $5Si e WHsWt, a val ue neter and

a bulk purse wihin a bank exchange deV|c s, and el ectroni c purses
(e.g., irktegratédcientfundsarids the BHEPE: cBFHNE FRW L&Y he bank. In

accor dance Wl&ﬂeﬁh@tdlﬁcﬁw{&e the htkk.purise isexapatlide ssfilhavi ng cash

vaues |oaded g and,segeeiied by gl 8L gOhE PUMSERM AR YRkug Meter. The
30 el ectroM€ purses com"run cate wth each er through an exchange

devi ce to tr ansf éhevaq:%elqthe then $Xans8RE1RRt ch are off-1ine fromthe
comput er. The val pecsedehigleenpt fisodlesighbier e6onalee faorcddte- conputer to

derive & et yalue;Lel gasel 40 LR Wk RULAErebpeh dtRtudt! Wn
conduct transactions of relatively small values without
using cash, without worrying whether the card has
sufficient funds, and without timely interruptions for
verification, authorization, and/or obtaining
15 additional funds on the card. ;

Summary of the Invention

The present invention preferably includes an

automatic renewal feature which will automatically

20 increase the balance associated with a user’s financial
card (or storage device) of a particular financial card
company ("FCC") at the time of the transaction without
interruption, and specifically without requiring the
user to obtain separately - prior to consummation of

25 the transaction - an increase in the funds allocated to
his or her card.

The cashless systém preferably includes (1) a
storage device for system users (e.g., an integrated
circuit card or credit.card with magnetic stripe), and

30 (2) sales or transaction terminals (e.g., a soda or
toll machine) which accept the storage device and which
include a microprocessor located within the terminal
which can read, compare, and write back data to the
storage device.

35 In operation, an issuing bank issues the storage

device card to a user with a predetermined value, e.g.
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35 record IS non-specific with regard to individual drnaw downs and
redenptrons Thi s system has obvi ous di sadvantages: the holder of an
el ectroni c purse nmust connect to a bank via conputer to increase his/her
nonetary | evel stored in the electronic_purse. Therefore, if a user
purchases an itemw thout 5 sufficierf funds in the purse, he/she could
not imedi ately purchase the item The user would still need to go on-line
with the bank to reload the purse and then conplete the transaction.
Accordingly, it is desirable to have a cost- 10 effective and efficient
system wher eby; < Caind uz%err 9\@9 ﬁeadurs;st tcra&mca iconpleter &l @dsivigs snal |

val ues w thout using .cash t th a sufficient
funds, and wi YHIRATIAR 5 At 5??6{3% a‘(rjllvear%r Ergc%at i gnE é’g?rﬂﬁrr ‘zat i on,
and/ or obt ai ntmgurshaseddi spdnathéun%ksr dﬂllthelr@@rr& tSGrrﬁ'aF"}/ % &hee

| nvention Thesapié‘-‘s'sﬂd}tarié%\&%hoeei?ﬁ%ﬂ apl Ye | n@da@emealaé) O&®d i the enewval
feature which wll autonmatic et eblgnce ssoci.ated with

a user's PinatRqut C%Frd"b(eortrg‘f’ﬁgﬁﬁyﬁe\ﬂjt:%ebasfdeguﬁ&ﬁ EP%r *8#% nanci al card
conpany (" FC3alaxce hen ttihree cafrdt Hevicansatt itre wiatlllange ont the ugardn, and

specifically rr?tg@g% {rﬁﬂwtrnenersheaeé%ntanamtal '%h%eBﬁﬁ.éﬁéé}’wnP“ or to
consunmati on o transaction - an I ncrease.in El unds al | ocat ed
to his or herdgtepptically be renewed by the terminal, that

increased by a predetermined amount. In this manner,

10 if the user has only a $1.00 balance remaining on the
card and the transaction amount is $1.50, the user’s
card will be increased a set amount, e.qg. $2$.00. The
new net card balance will be $24.50, taking into
account the amount previously remaining on the card and -

15 the transaction amount. '

Upon automatic renewal, the issuing bank (which
has been informed of the automatic renewal by the FCC)
bills the customer for the increase and preferably
places the increased amount into a separate account out

20 of which the amount of the transaction is withdrawn.
That separate account ("Pocled Account") holds all
outstanding prepaid revenues for all customers of the
issuer bank. If no charges are made in a pre-specified
time, the FCC may direct the issuing bank to reimburse

25 a particular cardholder for his or her unspent balance.

In accordance with one aspect of the invention,
operators of the sales/transaction terminals are paid

by submission of transaction information to the
acquirer bank which advances the transaction amount

30 (possibly less a transaction fee). The acquirer bank
then preferably transmits the transaction information
to the FCC which pays the acquirer bank and which
informs the issuer bank to reimburse it (the FCC) out
of the Pooled Account.

35
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The cashl ess system preferably includes (1) a storage device for system
user's (e.g., an integrated circuit card or credit card with magnetic
stripe), and 30 (2) sales or transaction termnals (e.g., a soda or tol
machi.ne) which accept the storage device and which include a m croprocessor
| ocated within the term nal which can-yead, conpare, and wite back data to
the storage device. 35 In operation, an issuing bank issues the
storage device card to a user with a predetermned val ue, e.g. -6- $25.
The user may use that card to conplete a cashless transaction of a '
relatively snall anDunt For exanple to purchase a soda the user wl|

I nsert the c& atDeser 15 %rmnal (i.e., soda machi ne) and

the 5  anpunt OfFL{ﬂi@letrr %B§é§{:épnfdﬂt{drd§3 Arduavedthgesm o hettioml ance on the
card devi ce. t

on the ¢ S h l&ansaction
amount, the h@ﬁ%ﬂﬁﬁ?qmﬁlaq EFSﬁﬂfl%%ﬁﬂ qbe%?%ﬁbabg églaﬁglt%rn1nal that is
i ncr eased bydatmwhﬂhnbﬁwxnea1annbmkenI#Ptqqnﬂqﬂﬁﬁﬁéﬂ wiph B¢ the user has
only a $1. 00,5 A0S, iTRMHi8ULPEs OBhéheng & hrafférirea emBBEEA¢ROLANMOUN i
$1.50, the uger s'cafd mnﬁP be |ncrea§£d a set anmount, e.g. $25.00. The new
net card bal BBl FICIPR 598 ¥BICRHKing i nto account the amount previously
remai ni ng on the Eayd landllEstrahestongssicid @f anddnencipbncaid omati c

fenewal , thelhééf%éﬁhé%ﬂ&‘ inMagehted circuit technology in

accordance with the invention;

10 Fig. 1B illustrates the opposite side of the
financial card of Fig. 1A;

Fig. 2A is a schematic diagram of the financial
card of Figs. 1A and 1B including a memory;

Fig. 2B is a memory map of memory space provided

15 in the financial card of Figs. 1A and 1B;

Fig. 3 is a block diagram of a system for
conducting cashless transactions with the financial
card of Figs. 1A and 1B in accordance with the
invention;

20 Fig. 4 illustrates a sales/transaction terminal
with in system of Fig. 3;

Fig. 5 is a schematic diagram of the
sales/transaction terminal of in Fig. 4 including a
second menory;

25 Fig. 6 is a memory map of memory space provided in
the sales/transaction terminal of Fig. 5;

Fig. 7 is a flow chart illustrating a process for
conducting a cashless transaction with the system of
Fig. 3; - .

30 Fig. 8A is a flow chart illustrating a process in
the financial card company computer of Fig. 3.

Fig. 8B is a flow chart illustrating a process in
the card issuer computer of Fig. 3.

Fig. 8C is a flow chart illustrating a process in

35 the financial card company computer of Fig. 3.
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has been informed of the automatic renewal by the FCC) bills the custoner
for “the increase and preferably places the increased ampunt into a separate
account out 20 of which the ampbunt of the transaction is w thdrawn. That
separate account ("Pool ed Account”) holds all outstanding prepaid revenues
for all custonmers of the issuer bank. Lg§_no charges are nmade in a .
pre-specified time, the FCC nay direct the issuing bank to reinburse 25 a
particul ar cardhol der for his or her unspent bal ance. In accordance with
one aspect of the invention, operators of the sales/transaction termnals
are paid by subm ssion of transaction information to the acquirer bank
whi ch advances th&ig-afsdst roflewothar 30l 1 lystaadilngy 3| 858cgser EPKact i on

fee). The acatddffi rtks tahear@rleé&r allusdd asist ot RBet Eapaachi on
information to the  F hfga S theog{q: rer bank and wglch i nforns the

i ssuer bank t®° ?%’Tqﬁﬂﬁ’esé’l - YWEPES ed2RE count . 35 -7-
Bri ef Description Bifg.t H® Dﬂ&wshgstﬁura eontdidjyedtid 1 ihgargféechihng advant ages

of the Ingentm&&mJ Itztﬁ%%%lanaa«am Jgﬁ{%téme faQldrud o #@%alb.ed o
description taken in unction wth accorrpan i gures show ng

a preferred enbodl"ﬁtb':rﬂ“ ubh ERe nGIRIT ST, O ViR E SEey “f il lustrates one

side of a finowmerdlsardl characters, unless otherwise stated, are
used to denote like features, elements, components or
portions of the illustrated embodiment. Moreover,

10 while the subject invention will now be described in
detail with reference to the figures, it is done so in
connection with a preferred embodiment. It is intended
that changes and modifications can be made to the
described embodiment without departing from the true

15 scope and spirit of the subject invention as defined by
the appended claims.

Detailed Description

The present invention is directed to a technique

20 for conducting cashless transactions using a financial
card. In this particular illustrative embodiment, the
financial card takes the form of a conventional
integrated circuit (IC) card, which typically contains
a programmable read-only-memory (PROM).

25 Fig. 1A provides a front view of financial card
100 which looks similar to a conventional credit card.
In accordance with the invention, financial card 100
can be used as a credit card as well as a card for
conducting cashless transactions involving relatively

30 small monetary value. Like the conventional credit
card, located on the face of financial card 100 in
raised characters are card user’s name 101, card
account number 105 and expiration date 103. Also
located on its face is logo 107 of a financial card

35 company (i.e., MasterCard in this instance) which

defines the financial services accompanied by card 100.
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|ncorporat|ng integrated circuit technology in accordancg with the

i nvention; 10 Fig. IBillustrates the opposite side of the financial
card of Fig. 1A, Fig. 2Ais a schematic diagramof the financial card of
Figs. 1A and 1B including a menory; Fig. 2B is a nenory nap of nenory space
provi ded 15 in the financial card of-¥rgs. 1A and IB; Fig. 3 is a block
di agram of a system for conducting cashl ess transactions wth the financi al
card of Figs. 1A and 1B in accordance with the invention; 20 ' Fig. 4
illustrates a sales/transaction termnal with in systen1of Fig. 3; Fig. 5

Is a schematic dja ran1of t he sal es/transactian term Fig. 4
i ncl uding a s%acrd‘{n % r@%lfy lssuﬁﬂa&o 6:a|r§ gsﬁﬁrsmir}? mg“bbéorp nmenory space
provided in tb&nkﬁﬂOQSkhaaﬁsacncbmltqanﬂrﬂﬂmnﬂhYFBgd shesegcard s a fl ow

chart illustraidng Hapkacess é@gp&&@m@élm »igashbeshiet @dEREddON Wi th the
systemof Fig, 3; 30 is a flowchart illustrating a process
in the financf ‘&L EBHﬁaﬁﬁe onputer of Fig. 3. Fig. 8Bis a flow chart

i[lustratbng a prauess lBnprbeidas dailsstlerviconpit eardf 160g. 3. Fig. 8Cis a
o ohart | I iedakid 4 ol 966585 Prided Forl aNduekakocaigh company

conput er
hls/her name. The signature helps vendors to verify

that the card user is the person to whom the card was
issued. Also present on the back is magnetic stripe

‘10 111. The magnetic stripe is currently used for data
storage normally needed for conducting a conventional
credit card transaction. The conventional transaction
typically requires a salesperson to make an imprint of
the credit card, scan a magnetic stripe to call a

15 processing center via a dial-up modem to obtain
authorization, and verify the card user’s signature.
The required attendance by a salesperson and the credit
extension approval process incur significant _
transaction costs. As such, the credit card type

20 purchases are not cost-effective for small purchases.
As a result, a customer is currently inconvenienced to
éarry change or small bills in order to conduct such
small purchases or transactions as paying vending
machines, parking meters, laundry machines, toll

25 machines, etc. Thus an object of the invention is to
obviate the need for carrying small currency to conduct .
these small purchases at the machines or
sales/transaction terminals in general.

In accordance with” the invention, card 100 can

30 also be used to conduct the small purchases in lieu of
cash. Card 100 carries a balance from which the price
of the puréhase or transaction is deducted. It
incorporates the additional convenience of an automatic
renewal feature which automatically increases the card

35 balance by a predetermined amount preferably when the

purchase price exceeds the running balance. The
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-8- Fig. 9is aflowchart illustrating a process for crediting to a card
user unused funds on the card in accordance with an aspect of the
invention; and Fig. 10 illustrates a nonthly billing reflecting 5 nonthly
transacti ons made using the systemof Fig. 3. Throughout the figures, the
same reference nunerals and charactefd9-unl ess otherwi se stated, are used
to denote |like features; elenents, conponents or portions of the
illustrated enbodi nent. Moreover, 10 while the subject invention will now
be described in detail with reference to the figures, it is done so in

connection vbldydt Rl oMol ilinedall Eholldchded ddwaicickanges and
S

modi ficatio can be nade to_the descri bed enbodi nent mﬁhnaygsdeparting
fromthe trushall mAOEFAEYaKaLYDi FIR & t99e subj 2T IFHVEM'YOn *&s defined by
t he appendednét aretferasilai bedabescit pidudnd Ereapeesegwificantti on is directed
to a technigpe . t} cash LraesactiQnsadisidyy a financi al
card. In thi gl%%lﬁﬁtcﬁ%ngggﬁgt$%% ve er%%%inrrent , th?a fiananci al card takes
the fornPof @f ckamfert GrallepnErEist eBYidAGWANg| &) SBatY NIRRT Ay pi cal | y

contai ns a prégewdTERdfe af eadaely yesmy ) (@G, £86 a limitdd g. 1A provides
a front view_of financjal card 1 | l.pa. | N Shéa Spnventiona
credit card.tf%ed%faf’dngggwfgﬁ %€%¥?%§g%)?%%?tikggégéa% card 100 can be
used as a cradeh bakilbdigsl-l as a card for conducting cashl ess

transactions invotatdddeeliat i¥8h¥d by issuer bank preferably with
10 a balance of $25. Issuer bank preferably maintains in
one account all outstanding prepaid revenues for all
customers of the issuer bank, identified above as the
Pooled Account. Thus, if issuer bank issues 200 cards
with a $25 balance each, the Pooled Account will equal
15 $5,000.
As shown in Fig. 2A, card 100 contains memory 201
for storing data to be described. Memory 201 may be a
conventional electrically erasable programmable read-
only-memory (EEPROM) capable of fast data programming
20 and erasure, and a large number of progfam/erase cycles
during its lifetime. Leads 202 connect memory 201 to
input/output (I/0) interface 203 of conventional
design. With this circuit arrangement, when financial
card 100 is inserted in a card receptacle at a
25 sales/transaction terminal, data can be transferred
between memory 201 and the terminal through I/O
interface 203.
Fig. 2B depicts a memory map of data storage in
memory 201. The memory -map identifies various memory
30 modules including identification module 250 containing
data on an account number, a card number, an expiration
date, a personal identification number (PIN) and a
maximum number of PIN entry attempts; transaction
module 255 containing purchase data such as last date
35 and time of purchase, sequence number, amount of

purchase and a "credit back" period; accounting module
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30 smal | nonetary value. Like the conventional credit card, Iocated on
the Yace of financial card 100 in raised characters are card user's name
101, card account nunber 105 and expiration date 103. Also |located on its
face is logo 107 of a financial card 35 company (i.e., MasterCard in this
I nstance) which defines the financial -geLvices acconpani ed by card 100.

-9- Card 100 is normally issued to card users by nenber banks of the
financial card conpany and these card issuer banks are responsible for
billing the customers for their purchases. 5 Fig. 1B provides a back
view of card 100. Signature space 109 is provided for a user to_sign

hi s/ her nane.25Phgostahaing ethre|gps apseddr§as other MRORH AL MEBSPALE user is

the person tQ-e\MAQHhEBe saada vw:seae%mdneal Sﬂaﬁiﬁﬁlﬁnﬁuﬁbﬂfﬁ back is
magnetic str

ol netlc S S anid yysed for data
st or age norn&%@?wﬁéﬁdeda?grw %5 gogu é gﬁtlo%g credf?H%ag
transacti on. uEed ¢onvéantoﬁaltn¢zﬂunm@mmonOPythalt?er%XﬁHmesiﬂdsalesperson

o make a i rgEdRE LRk bbﬁcﬁasélgf@q t%%ﬁgaétﬂgﬁn%'&ox&élrét@ tocall a 15
processi ng center Vi a al -up nmodem to obtajn auéhor|zat|on and verify

the card user's sﬁ@ﬁ&ﬂﬁﬁéal#ﬁe ?Q&nﬁ9Q99“§tPBHBﬁﬁcé BYELE L8R dfiSer son and the
credit ext ensammplassablatedessth roaa alognlfbrcamlin@r[satnqm costs. As

such, the cre¥ﬂé é&?& nh%BSr acts as a subaccount number identifying
additional cards issued under the same account number.
10 - Thus, for example, a spouse may possess an associated
financial card having the same account number but a
different card number. Accounting related to such an
associated card is handled as if it were an independent
card. The expiration date is used to make sure the
15 card is unexpired. The PIN is used to verify the card
ownership in a conventional manner. The maximum number
of PIN entry attempts is the number of incorrect tries
allowed to verify the user before the card is returned.
The date and time of purchase keeps track of the date
20 and time of the last transaction. The sequence number
identifies which transaction is associated with the
balance for possible later tracking. As described
below, a "credit back" period is selected by the card
user from a set of predetermined time period, e.g., 0,
25 30, 60, 90 days or until the card expires. If card 100
is not used during the credit back period, an automatic
refund of the balance is given to the card user. 1In
the present embodiment, the "credit back" or "non-use"
time period selected is” 90 days. The period may be
30 preselected by the card issuer or altered at a
specified terminal such as an automated cash machine of
conventional design.
The "number of renewals" portion of accounting
module 259 in memory 201 corresponds to the number of
35 renewals remaining. The "maximum number of renewals"

is the maximum number of renewals allocated to the card
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20 purchases are not cost-effective for small purchases. As a result, a
cust'omer is currently inconvenienced to carry change or ‘small bills in
order to conduct such snall purchases or transactions as payi ng vendi ng
machi nes, parking neters, |aundry machines, toll 25 machi nes, etc. Thus
an object of the invention is to obvi-ate the need for carrying snal
currency to conduct these small purchases at the machines or _
sal es/transaction termnals in general. In accordance with the invention,
card 100 can 30 al so be used to conduct the small purchases in lieu of
cash. Card 100 carries a balance fromwhich the price of the purchase or
transacti on wsered frederapiyi ntbrigtt é.‘taé‘slmt“ﬁ‘e“‘&ﬂﬁgfl onaf*tdnvelt ence of an
automatic rei&%&ﬂuék&aMMue Hbtcheaaﬁxunﬁﬁ adlel yhienentasasic¢ heerswad 35

bal ance by a %%edeter et% Lnnmggq%gr @hg@lgug pyschase price

exceeds the etern1ned anount for renewal
shoul d be a fshaanqmell y:amqlappmn%hbtwcy GAH é-5§H@H BEr$28°N WL ger amount is

not prefer abl:@ezbe&?él%ﬂltre“/@%@eﬁr eéW&)@'ﬂ:r&Icfel @medllki abll préesder i sing from
fraudul ent uses such as uses 5 % ost _ar stolen ?nghlngstgjlomnng a

smal | nunber CHRPYRATAITOFY SPRER At O T \PARE F2%R0 ITmited tine
peri od, one eargeidecirarslagtdéonsrol and contain such liabilities. Card 100

i's issued by issugjybank  3,,eteheblysyiddh 300 embodying principles

of the invention. System 300 includes financial card

10 company computer 301, card issuer computer 303,
acquirer computer 305 and sales/transaction terminal
307 which in this instance is.- a soda vending machine.
In order to start a cashless transaction of purchasing
a soda with card 100, card 100 is inserted into

15 sales/transaction terminal 307. The terminal then
processes the data stored in memory 201 of card 100.
It suffices to know at this point that the balance on
card 100 is reduced to account for the price of the
item purchased.. If the balance on card 100 is

20 insufficient to cover the purchase price, and the
maximum number of renewals has not been reached, an
automatic renewal is triggered by the terminal to
increase the balance by $25. Thus, after the purchase
is consummated, the net increase in the balance on the

25 card is $25 less the price.

Regarding payments to the operator of the
sales/transaction terminal 307, upon submission of
transaction information either electronically via
transmission line 311 or physically to the acquirer

30 bank, acquirer computer 305 causes advancement of the
transaction amount (possibly less a transaction fee) to
the terminal operator’s account. Acquirer computer 305
then preferably transmits the transaction information
(preferably including the account number, card number,
35 expiration date, amount of the transaction, the last

card balance, the transaction sequence number and
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10 a balance of $25. [Issuer bank preferably nmaintains in one account al
out standi ng prepaid revenues for all custonmers of the issuer bank,

i dentified above as the Pool ed Account. Thus, if issuer bank issues 200
cards with a $25 bal ance each, the Pool ed Account will equal 15  $5, 000.
As shown in Fig. 2A card 100 contai ra3renory 201 for storing data to be
descri bed. Menory 201 may be a conventional electrically erasable

programmabl e read- only-nenory (EEPROM) capable of fast data progranm ng 20
and erasure, and a | arge nunber of program erase cycles during its

lifetime. Leads 202 connect nenpry 201 to | /9 t (LLO) kinterface 203
of conventi oR&F™Hea} g‘rﬂe’W‘tchtaﬁingc?? e ttoa;l}r?:g%]gj:é)lilrl n'lté,ervmggg %’lk%anci al card

100 is insertednsniss oaf d ineceptacl| Enatetus, F&hlaewputgnsdlii on terninal,
data can be E?Eﬁ&?éézﬁ%d@ef[a%ﬁﬁr@”ﬁéﬂk 204a ahoi¥ dafe® Ralkent Braugh 1/ 0
. FIg. ep

I nterface 20 ) Icts a rrerr%g map of_ data storage iignrrermry 201.
The nenory napPFERRi§S ARAASEYETnERBPYERD 30hothd &&F A WEGEi R S
i denti fi gati QaneDAOd eamd O mytiuaitsi Rje dissuan tam wxiodamrsendtbdichea card

nunmber, an expiratjon & per Lgdent ¢ ficatd oy Junkesunel N and a
maxi num nunbé‘r?:c&f ch? ﬁ%%srayc%#er?%tggﬁktégﬁs%%t?g% lirmdul e 255ucont ai ni ng
pur chase data sucFCEscomputemt3®1351soaaglenkatefd ittt dnesEqi8fice nunber,

amount of purgghaseorlfid rededilt (dckh Rer iogicArne dduredugene
comparison between the transaction amount and card

10 balance) and transmits the information regarding any
automatic renewal of card 100 to card issuer computer
303 via transmission line 309. Card issuer computer
303 then bills the card user for the $25 renewal and
increases the Pooled Account accordingly.

15 In the event an operator of terminal 307 delays
the submission of transaction information to the
acquirer bank which in turn delays submission to FCC
computer 301, FCC computer 301 will nonetheless process
the subsequent transaction, preferably knowing by

20 receipt of the sequence number and last balance that a
transaction submission has been delayed.

Fig. 4 depicts the outside of sales/transaction
terminal 307 which as mentioned before takes the form
of a soda vending machine. Terminal 307 comprises

25 display module 401, item selector 403 and card
receptacle 402 for receiving card 100. Coin slot 405
and change holder 406, although not required by the
invention, may be present as an alternative payment
method. When card 100 is inserted in réceptacle 402,

30 the balance stored in card 100 may be shown on display
module 401. The card user then selects an item using
item selector 403 and a transaction process is
performed as described below. At the end of the
transaction, the new balance stored in card 100 may be

35 shown on display module 401.
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259 contalnlng the bal ance data, the nunber of renewals renaining, and a
predétern1ned “maxi mum nunber of renewal s"; and work space nodul e 261. Al
this data is used to identify the account, operate the system and 5

track the purchase after a transaction is conpleted. Specifically, the
account -nunber identifies the account aggociated with card 100 for billing
pur poses. The card nunmber acts as a subaccount nunber identifying
~additional cards issued under the sane account nunber. 10 Thus, for
exanpl e, a spouse nay possess an associated financial card having the sane
account nunber but a different card nunber. Accounting related to such an
associ ated card i sFHandl df as blpckt dhageamef riPdesdEansagEdon The

expiration datermsnaiberh1.0 BAKRsydkBnERetildn t&Alithals 3unexphteths The PIN
is used to vertf¥?the card ersﬁégﬂln a.conventi,onal The maxi mum

nner
number of Pl NUARY PRF SR & (RBEFOHTS ¢ iAo lis | 82531 | oved (o
verify the ustetbiéwme aﬁdawnmﬂinESOfeneWn@dta1ﬁnaqﬁa@elandWhEne of purchase

keeps tragk Oinégﬁtdﬁifhég)car@ﬂ@e%bﬁ@aeietxﬁb|fﬁﬁldﬁb@&%@%EEQP soihe
sequence nunber identifies which transaction is assocCiated with the bal ance

for possible P8t EPPR¢SLH P AT dBERFHREE hedDw, SelectPEdiptBaEX®e period is
sel ected by tBe3cadikspbey dammodleet 507, pmedmt;ersmme@tmlelﬁ‘espermw e.g., O,

25 80, 60, SfeflaysngrcHithil rw%l%ardn.swyfﬁaadg@glg pS not used

during the credit erlo an automatic refun ance is given
to the card uSernesh T%EF?ﬂﬁﬂﬁﬁﬂ§°€n§88|ﬁﬁn?arQFﬂ?tﬁﬁﬁaﬁet5Backndo¢°"non use"
time perilod sekketedriintHk s 50Bhe rpepeotivaly be r2ads Boesehegt ed by the

card issuer Oﬁegégegﬁghégoﬁ%ect microprocessor 501 to memory 506 and
to diéplay controller 507, respectively. Leads 505e
and leads 505f connect microprocessor 501 to operating
circuitry 515 and timer 510, respectively.

15 Card receptacle 402 is connected to card interface
502 through which data is retrieved from and written to
memory 201. Item selector 403 is connected to selector
interface 503 to allow a card user to enter a selection
for the desired item. The selector interface indicates

20 to microprocessor 501 any selection made. 1In a
standard way, microprocessor 501 downloads information
such as the balance from card 100 to display memory 509
through display controller 507, and causes the
controller to display the contents of memory 509 on

25 display module 401. The latter is of conventional
design and may be of a liquid crystal display (LCD)
type. Other components in terminal 307 include timer
510 used to generate the current date and time which
are necessary for transaction identification,

30 expiration and credit back calculations. Modem 511 is
used to transmit and receive messages via transmission
line 311 to acquirer computer 305. Modem 511
establishes a connection between transmission line 311
and microprocessor 501, and data stored in memory 506

35 is transferred through modem 511 to acquirer computer
305. Printer 513 may be available to print out the
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speci fied term nal such as an autonated cash machine of conventiona

desi gn. The "nunber of renewal s" portion of accounting nodule 259 in nenory
201 corresponds to the nunber of 35 renewal s renai ning. The "maxi mum
nunber of renewal s" is the maxi mum nunber of renewals allocated to the card
-12- user. Preferably, if the maxi numnudaber is zero, the card user wll

not be able to use the automatic renewal feature. Setting the maxi num
nunber allows the financial card conpany and card issuer nore control 5
over the entire system Wrk space nodul e 261 provides tenporary menory
space for storing data pertaining to on-going transactions. Fig. 3

i |l ustrates syHREMAIGONerbOUGH ngn prewriipIS@S6 srgaRdingvehti on. System 300

i ncl udes finafiindactdioftisl0 opeLAPARY CiFHULlteR 80%, iSapdedsSSUQy conputer
303, acquireriggpgﬂger 305 ang sﬁles/t ansactkon %iﬁniqgl 307 which in this
instance i s &%soda vEAGPRY ARERTHRSeT B REANEE sPart 289 (Bt ess

transacti on c¥llpuraidapiendoamsodbhen t furgaridns0beceasdri06oicondisarted i nto

15 sales/ t rafisaghioan ehmhaahi Hns k1 (3d! B8l thbepypy ocesses the data
stored in nmenor %P%i%& cgrd 100. It suffices to know at this point that
legiee Gy Fhe

the bal ance ot r EBECeY ¥ account for the price of the item
purchased. |f the Higl.afcdepnctara Méibrnys md® ofi dathf stoeade tin cover the

purchase pri Gfamc¥d sl08€of sales/transaction terminal 307. The
memory map identifies various modules. Transaction
10 module 601 records purchases made with financial cards
like card 100. cCard information in transaction module
601 preferably contains a record for each purchase
including an account number, card number, expiration
date, amount of purchase, date of purchase, transaction
15 sequence and card balance. Terminal identification
module 603 includes information about the vendor’s name
and location of the terminal.
Preferably, the information stored in modules 601
and 603 is later printed out by the operator and
20 forwarded to the acquirer bank for payment.
Alternatively, this information may be electronically
transmitted to acquirer computer 305. The information
is then electronically transmitted from acquirer
computer 303 via transmission line 313 to FCC computer
25 301 to store in a database and for processing. Such
information allows FCC computer 301 to identify the
card user, vendor and transaction. As explained above,
. FCC computer 301 reimburses acquirer bank and instructs
the aﬁbropriate issuer_Bank to reimburse FCC out of the
30 Pooled Account. If FCC computer 301 also calculates
that a renewal was necessary it sends a message to the
issuer bank to bill the user’s account.
Preferably, terminal 307 contains a hot card
module 605, which contains a list of account numbers of
35 stolen, lost, or payment overdue cards. This list of

bad accounts allows sales/transaction terminal 307 to
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maxi mum nunber of renewal s has not been reached, an automatic renewal is
trlggered by the terminal to increase the balance by $25. Thus, after the
purchase is consummat ed, the net increase in the balance on the 25 card
is $25 |l ess the price. Regardlng paynents to the operator of the

sal es/transaction termnal 307, upon sy ssion of transaction i nf or mat i on
either electronically via transmssion |line 311 or physically to the
acquirer 30 bank, acquirer conputer 305 causes advancenent of the
transaction anount (possibly less a transaction fee) to the terninal
operator's account. -Acquirer conmputer 305 then preferably transmts the
transacti on iAeorhEY ihelew.eflostibpy payhent reyausesceadst Phaae@r, card

humber, 35 1ﬁ><8af@tir&£b;£i%fc€1e afmuaﬁdozicé F@cédzam@qty QR deBerkpsd card
balance t he t nsaq£ q gquence nu t erm nal '
de)

|dent|f|cat|8ﬁ 28 &3nﬁﬁfé?d§%il€¥equ§ﬁﬁﬂﬁ ssion |ine 313. In
return, FCC conpufFig. 3Db£ra|mﬂowseharhelb&m&ﬂr&tldguﬁhea@deéennbhecates W th

the aPPropr! 8b6o6as dilafUsl <aquBYLELngOBcIR dadsmissioon 8 11 ne 309 and

instructs the.issuer relnmburse It he transaction anmpunt out
of the Poole&°ﬂ§&65ﬁta ?ﬂﬁ?%ﬁﬁﬁpﬁFéPsgﬁﬁl%ﬁé%ﬂ IQHﬁaﬂH&?mﬁﬁéFher there was
an aut omat i c reereadl féathimEh iins acogrdahty wiechicete uiporentdopar i e bet ween

the transact kogcaguitadlld et Hle chphagss) ANk IdARNSEY Sobhe 1 nformation
9 9 %nto sales/transaction terminal 307. The data stored

10 in memory 201 of card 100 is read by sales/transaction
terminal 307 and the balance stored in card 100 is
displayed on display module 401, as indicated in step
702. At this point, the card user makes a selection of
a purchase item. In this example, the card user

15 selects a soda for the purchase. The items for
purchase are stored within terminal 307.

In step 751, the card account number read from
memory 203 of card 100 is compared to a list of hot
cards stored in memory 506 of terminal 307. If the

20 account number matches a number on the list, the card
is presumed invalid and the card is made inactive. 1In
this preferred embodiment, the balance of card 100 is
overwritten in step 753 to become zero and the maximum
number of renewals is overwritten to become zero. A

25 value is written in the credit back portion of
transaction module 255 of memory 201 which represents
that no more renewals will be allowed for the life of
the card. The basic effect of the values written will
be to render the card useless with respect to the

30 cashless system. In the case of the overdue payment,
the card 100 can be reactivated when the card user has
made the appropriate payment. The card is then
returned in step 755 and a suitable message is
displayed on display module 401, such as "bad card,

35 card deactivated”. Alternatively, if card 100 is

identified as a stolen card by an indication on the hot
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automatic renewal of card 100 to card issuer conputer 303 via transm ssion
line 309. Card issuer conputer 303 then bills the card user for the $25
renewal and increases the Pool ed Account accordingly. 15 In the
event an operator of term nal 307 delays the subm ssion of transaction
information to the acquirer bank which_jy_turn delays submission to FCC
conputer 301, FCC conputer 301 will nonethel ess process the subsequent
transaction, preferably know ng by 20 recei pt of the sequence nunber and
| ast . bal ance that a transaction subm ssion has been del ayed. Fig. 4 depicts
t he outside of sales/transaction term nal 307 which as nentioned before

t akes the formaell aisvdacamhdiaty cancheneeiied nindierdnadodpri ard 25

di splay modul ¢ 403 .| Olea$03,a0d | cans s acantiaghe 3492nher receiving
card 100. Coi%°§|%th%§g%§§lc ané@ hoPder'406, althodgh not required by the
i nvention, mayfuse® FRRBAILEE- an alternative payment nethod. Wen card 100

Is inserted in recept ankecad? actduntt hambal adees siadr echtich eandmd€0 nmay be
shown on di sply caRdjbe 400y 1 CR6A YBBEeLboRbarlapitadn b em yi ng | tem
sel ector 403 and a transaction process is perfornmed as scri bed bel ow. At
the end of thelteznagéveokerninalsowthsl SAES $$OF RRY PecaBHed08tnay be 35
shown on di splaysm@dihe 40ltype inl4isFPgN boi sdénthi Bch itisagEamsof
SaleS/transaCtéﬁgquner of card 100. This step is only required in
| certain circumstances where a larger charge amount is
10 possible (e.g., the sales/transaction terminal being a
pay phone), extra security is needed and a keypad is
available to enter the PIN. When a PIN is entered
manually by the card user, the number is checked
against the PIN stored in memory 203 of card 100. If
15 the numerical sequences are different,
sales/transaction terminal 307 asks for the PIN again
in case it was mistyped or partially forgotten. The
card user is allowed to have a maximum number of
~attempts which is stored on card 100, in this case
20 three attempts, in order to enter the correct PIN
before the card is returned. If the PIN number stored
in memory 203 matches the number entered, the
transaction continues.
In step 757, terminal 307 determines if card 100
25 has expired by comparing the expiration date stored in
memory 201 of card 100 with the present date generated
by timer 510. If the card has expired, the card’s
balance and renewals are set to a value of zero in step
753. The card is then “either returned to the card user
30 in step 755 or alternatively seized by términal 307.
If the card has not expired, the process goes to step
703. '
In step 703, microprocessor 501 in sales/
transaction terminal 307 compares the date of the last
35 transaction stored in memory 201 of card 100 with the .

current date from timer 510. In accordance with an
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termnal 307. Sal es/transaction term nal 307 contains m_croprocessor 501,
which perforns, inter alia, data retrieval and witing of new data to card
100 when 5 inserted into card receptacle 402. M croprocessor 501 is
connected to card interface 502, selector interface 503, display controller
507, nenory 506, timer 510 and operat+ng-circuitry 515. Leads 505a and

| eads 505b connect m croprocessor 501 to card interface 502 and to 10
selector interface 503, respectively. Leads 505c and | eads 505d connect

m croprocessor 501 to menory 506 and to display controller 507,

respectively. Leads 505e and | eads 505f connect _nicr clgrosceesssc%re 501 to
operating ci RAEBRPEFy°CE15hantnYsFeP™s16CC, E8PRLEFY eF 54 Car d
recept acl e 4@aridsusennest ethd mmaredt baftentacen5602rd ht@uglf Wwairgh data i s

retrieved frqmand Weitheh, o PR YiagOberk bGI SPhECOLark3 s connect ed to
sel ector interface 3 - o alTow a car ser to enter a selection for the
desired itemcarfc 188| éet Bherefing ASSUNedi £qt BaVeoPeeR LIRSS ocessor 501

any sel eofi oakdeo thB asést adfidrd thay 9ondayopeptedsim &iomiancieoads

i nformation sugh t he bal ance f.r. I Lspl B2 09 through -
di spl ay contPB%Pe%%§o%PVSH l%%psé@ﬂgkggégn%ggFﬁgFgég'dﬁ%alay fﬁg contents

of nenory 50®tiph ofdagpbantingiiedui@l 259TRE maresy 2Q1 of? G&Fdent i onal

desi gn and meybdq sOfredeki €Y 8l £ovStvallud Sl ayeplEB5. t ypRe 'Gidhamumonponent s
in termnal 307.incl ' nt date and

_ _ de tlﬂE{ »10 used to aener Leo hezgyr _ _
time which euQ?Wﬂﬁfe?gafﬁn?B? ?ra*ﬁ%ﬁﬁlﬁﬁ?ﬁe eﬁplslca oh, 30 expiration
and credl® bavlefsalabllyacrphed imtrldthesInunbeysed renevahsiiROI®Y ecei ve
messages Vi a df aRFPutifg module 259 of memory 201 in card 100 to
allow the card user more renewals. The process then
skips down to step 715.
In step 715, microprocessor 501 in sales/
15 transaction terminal 307 determines if the price of the
item selected is less than or equal to that of the
balance stored in card 100. If the price is less than
or equal to the balance, the balance is decreased on
card 100 by the price amount in step 717, and a record
20 of the transaction is stored in memory 506 of terminal
307. 1In step 718, the balance is read once again from
card 100 into sales/transaction terminal 307 to verify
the correct balance is stored in memory 201 of the
card. Preferably, if the balance does not match the
25 calculated balance in terminal 307, the correct balance
is rewritten to card 100. This ensures a proper
accounting of money spent. In step 719, display module
401 displays the newy balance on card 100. In step 720,
the value stored in the sequence number portion of
30 transaction module 255 of memory 201 in card 100 is
increased by one. 1In step 720a, terminal 307 transmits
the transaction data including renewal information to
acquirer computer 305 who receives the information and
forwards that information to FCC computer 301.
35 If in step 715 the price of the item is greater

than the balance stored on the card, the value stored
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I|ne 311 to acquirer conputer 305. Nbden1511 est abl i shes a connection

bet ween transmnission |ine 311 and m croprocessor 501, and data stored in
menory 506 35 is transferred through nodem 511 to acquirer conputer 305.
Printer 513 may be available to print out the -15- information stored in
menory 506 regarding all transactions-1@perating circuitry 515 is needed to
provi de proper interfaces for printer 513 and nodem 511, and perforns other
functions necessary to conduct 5 t he sal es such as di spensing a soda of
the type selected by the card user. Fig. 6 depicts a nenory nmap of data
storage in neno 506 of sa es/tra actl%n termnal 307. The Aory nap

i dentifies véPIGéE L ) Y o 3°0 RHABFEOBOL 1SS Sour chases
made Wi th firz@9ciial memaoxig 1¢keﬂtam¢d10@0 Csr grefévapdy i eamparedr &nsacti on

modul e 601 prefanabl ¥eCoBESI 115 S dPGoNnd fqrf @aehnaﬂsgpa&e ddehiadisng an
account nunber, card nunber, explratlon date, . unt of purchase, date of

purchase, tr&P8ScEABAL15eTO scifehddeahd 1eRCE bﬁlﬁﬂﬁgareqkﬁQnﬁﬁﬂ
identificatlonxmmdplezﬁOS Iﬂc&h&kﬁanaﬂhywnMHzenoabouénthmEvendor s nane and

| ocati on of tgy% 8k ghggllngg%egfigﬁédtgga %gggagaéggntﬁé marde nodul es 601

and 603 is later printed o e operator ( ' to the
acqui rer banl@lfs(?rlap!&%én’é‘esﬁ‘!%r%ﬂ B y'CagRy EMPRY Or nRX | OCFF’iPay be
el ectroni cal INeeds to be Replenished" in step 722a. The card is

then returned to the card user in step 724.

10 If the number of renewals equals zero but there is
a balance of more than zero on the card, then the
transaction is the final one allowed, and the balance
is only increased to cover the amount of the purchase.
This allows the transactiop to be completed and reduces

15 the level of reimbursements by leaving a balance of
zero on card 100. In step 723, the difference between
the price and remaining balance is added to the balance
to ensure enough funds to purchase the item. The
process then skips to 717 described above.

20 If the number of renewals is greater than zero,

" then the card user’s card 100 has some remaining
automatic renewals for a predetermined amount. The
card balance is incremented in step 725 by the
predetermined amount (in this example $25) by

25 microprocessor 501 to allow sufficient funds for the
purchase to be made. The "number of renewals" value in
memory 201 of card 100 is reduced by one in step 727
after a renewal has been triggered. The incremented
value stored in card 100 is then decreased by the price

30 of the item in sales/transaction terminal 307 and this
new value is written back onto card 100 in the balance
portion of accounting module 259 of memory 201 in step
717.

Figure 8A shows the process employed in FCC
35 computer 301 upon an automatic renewal. In step 801,

FCC computer 301 receives data from acquirer computer
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transmtted to acquirer conputer 305. The information is then
electronically transmtted fromacquirer conputer 303 via transm ssion |ine
313 to FCC conputer 25 301 to store in a database and for processing.
Such information allows FCC conputer 301 to identify the card user, vendor
and transaction. As expl ai ned above, G conputer 301 rei nburses acquirer
bank and instructs the appropriate issuer bank to rei mburse FCC out of the
30 Pool ed Account. |If FCC conputer 301 al so cal culates that a renewal
was necessary it sends a nessage to the issuer bank to bill the user's

account. Preferabl erm nal 307 caoptains_a. hot | e 605, which
contains a | PSP 5?gﬁﬁéﬂﬂﬁﬂﬂﬁhéﬁép§a8 195 atsﬁ%}%ﬁ{Eﬁgﬁfggqugpaynent over due
cards. This teirsinal bed iz duransnabEbas bitesik¥-anddctsiter 88Pminal 307 to
-16- identif %ot @bRPutéPSIo Pl AR Aks O¥ESH UEn L alrdsn g iaked bateard
receptacle 402 and act accordln%ly aamgﬁﬁcrlgqf bel ow. The |I% el S

peri odi cal | y S§daFEquNE; jumber Ot cay 339 i I RS G T PRe breferabre 5
process gsedaMmuaales/thansa;ﬁd;mtiberahdathéOﬁrgwiquanﬁaﬂa@ca eashl ess
fransacti on hich Qe QULLOR! fad RAREE] yEEAUNT Sal dhACEORIARGRLN LN Lhe

r
i nvention. The process starts a e card user_inserts card 100 into
sal es/ t r ansadiGCogomprERRaP O BOFhenTREapgRAt St 5PRRVAD 4283 nenory 201 of card

100 is read hnreamasibhansastéPsosesi BRé 38rd aisbudre dmipmtes svored in

card 100 is via transmission line 309.

10 Figure 8B describes part of the process employed
in the card issuer computer 303. In step 807, issuer
computer 303 receives the data regarding the renewal
from FCC computer 301. 1In step 809, issuer computer
303 stores the renewal data pertaining to the

15 corresponding account number. Issuer computer 303 then
periodically bills the card user associated with the
account number $25, the predetermined level, for each
renewal in step 810. In step 811, issuer computer 303
then transfers the money billed to the card user to a

20 "float" account, i.e. the Pooled Account, in which
money is placed initially to be paid out over time for
reconciliation.

More specifically, the vendor forwards records of
the transactions conducted at terminal 307 which are

25 contained in memory 507. The vendor can either submit
the printouts of the records to an acquirer bank, or
electronically transmit the records to acquirer
computer 305 through modem 51i1. The vendor is paid by
the acquirer bank for the total amount spent at

30 terminal 307 possibly less a financial card company
fee. The acquirer bank then reports the transaction
information, including at least the account number and
the transaction amount, to FCC computer 301.

Figure 8C describes a further process involving

35 FCC computer 301. In step 813, FCC computer 301

receives the transaction data from the acquirer bank.
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di spl ayed on display nodule 401, as indicated in step 702. At this point,
the card user nakes a selection of a purchase item In this exanple, the
card user 15 sel ects a soda for the purchase. The itenms for purchase are
stored within termnal 307. In step 751, the card account nunber read from
menory 203 of card 100 is conpared to2d-4ist of hot cards stored in nenory
506 of termnal 307. If the 20 account nunber matches a nunber on the
list, the card i's presuned invalid and the card . is made inactive. In this
preferred enbodi nent, the bal ance of card 100 is overwitten in step 753 to

becone zero nd num nunber of_rene IS Quenweit to becone
zero. A 25 Qaf %p|§ﬁ€r|§feﬁ°WRu€ﬁ% %#%d?f aff portr%% o%ggransaction
nmodul e 255 ofBtreesrit 201 avsiechradpdasamse t Hdte nserdseacenBRal s will be

al | owed for bQQahbéelé)faégf&%cQaf dy dhe é)@&!u@t &ff atle eraTnBQc\éabHBS written
will be to render t he card use t .to the 30 cashl ess

ec
system In theFEGsEOPRIYETe 38\}e5858r‘bh’§/?1%népfthté’ed:§r ¥2%08 can be
reacti vatsed weeewbahe s prusesshapsoveeds tde dppnaedatbopayfeheps The card

is then retu%@gdehg st ZQ@ aggga ?E&t@$$§&ﬂ§§§ﬁﬁ? a§sdkﬁglayed on di spl ay

nmodul e 401, such as "ba car g card ctivate ternatively, if
card 100 i s PRERPPFivke ACHWizes| BANK PHEESTARLY Fdiec MONSY SR3Ehe hot -17-
card |ist, caadkl@@vercederreivzadoby trfsugtalarddavaidable network

connecting the banks, such as Banknet. In step 819,

10 FCC computer 301 collects the amount paid to the
acquirer bank from the appropriate issuer bank’s
"float" account. The central database controlled by
FCC computer 301 contains data of all transactions in
the system and allows for accountability of processed

15 as well as unprocessed transactions.

Fig. 9 describes the credit-~back process
implemented in FCC computer 301 after a certain period
(preferably 90 days) of no card activity. This ensures
the card user does not lose the unspent money remaining

20 on card 100 which is problematic in other systems such
as a transportation card system. Other systems have
card balances that can only be reduced by spending it
in the closed system associated with the card. Thus
cards that are lost or stolen or simply unused for

25 other reasons are not refundable for the remaining
balance. The present invention allows the card user to
recover unspent money through the credit back system.
In step 901, FCC computer 301 compares the present date
with the date of the la&t purchase associated with card

30 100 stored in its database and determines if the
account has not been active for longer than 90 days.

If card 100 has been used in that period in step 902,
FCC computer 301 takes no action. If card 100 has not
been used for more than 90 days in step 902, then FCC

35 computer 301 communicates with card issuer computer 303
via transmission line 309 in step 905 that the account
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not eturned
the card acc
process goes

to the card, user, where term nal 307 has such capability. |
ount nunber does not match a nunber 5 on the hot card |ist,

to step 757. In alternative termnals, the card user

may be

f
t he

asked at this point to type in his PINto identify hinself as the owner of
card 100. This step is only required Th2ctertain circunstances where a
e anmount is 10 possible (e.g., the sales/transaction term nal
phone), extra security is needed and a keypad is available to

N. Wien a PIN is entered nahually by the card user, the nunber

| arger charg
bei ng a pay
enter the P

"t he

I s checked again t he PI .store rd 100. _If 15

numer i cal se%ﬁ%‘ﬁi‘é b%r =8 &t h égfes?{: %rﬁ aé’r;ﬁr naFa’é%? asks for
the PI'N agaimSSneEastnutema§0@|srypeﬁsotheamaxéuu%ﬁrf@rggcpent The card user
is allowed thBﬁV€h@-6E€§ﬂﬂﬂaﬂﬂ%ngﬁﬁaﬁéea&&@B?ﬁfhdMy‘3hIth§E9r§@70” card

100, in this
before the ¢

det er m nes

stored in nennré car
510. If the &8¢

val ue of zer
user 30 in
has not expr

15

20

25

30

35

se hr ee atte
Ef

der 1o enter the correct PIN

in
?;m‘?‘é'f?ﬁ med G eCh: ﬂ‘ﬁl ﬁﬁﬁ‘ﬂ)e’rs%le(ﬁ&? “AthERBYy 203 matches
the nunber ebkheradoutteot rdnes aateddh-banki fives. then "AiatPS5¥p term nal 307

d
Eofifeflsdfl £ cfifSrRURL! edﬁnx o 10 dilig expipation date

assocSat¢dﬁEﬂﬂ1Eme card &g &bepréd! her returned to the card

red rocess
now be descrlbed As mentloned before, work space

module 261 stores data pertaining to on-going
transactions when the transaction amount is distance
dependent or time dependent. An example of a distance
dependent transaction is collection of tolls based on
the distance traveled on a highway. When the card user
initially enters the highway, he inserts card 100 into
a terminal in the form of a toll machine. Data
representing the point of entry is temporarily stored
in card 100’s work space module 261 of memory 201.

When the card user exits the highway, this data is read
by a second terminal which determines the point of
entry based on the data stored temporarily and
calculates the appropriate toll. The toll would then
be charged to the balance on IC card 100 according to
the process in Fig. 7.

Work space module 261 has sufficient memory to
allow multiple data pertaining to on-going transactions
to be stored simultaneously. Thus, for example, while
driving on a highway the card user may make a phone
call with card 100 that stores the start.time of the
phone conversation. When the card user finishes the
phone transactions, the phone terminal calculates the
charge based on the stored start time and reduces the
balance on card 100 according to the process in Fig. 7.
Other transactions such as the purchase of a soda,

candy bar or gas may also take place. These operations

generated by tiner
cﬁ%% %& | FEE qamérearen EaI%ﬁE%’EhGrﬁéﬁémhF§k%re set to a

StepT%éSf&Hcéaéﬁﬁfl g g%'%o§ﬁ'§8§%£n% Q%h OZI It the card
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703. In step 703, n1croprocessor 501 in sal es/ transactlpn term nal 307
conpares the date of the last 35 transaction stored in nenory 201 of card
100 with the current.date fromtiner 510. In accordance with an - 18-
aspect of the invention, FCC conputer reinburses the card user for the
unused bal ance on card 100 if card 10628s not used in a 90 day period. The
bal ance on card 100 is therefore .assunmed to have been credited 5 back to
the user after the 90 day period in accordance with the invention. Wth
this assunption, the balance portion of accounting nodule 259 of nmenory 201

in card 100 is set to_a zero val I n step, 795 ah "pq* Jqumber of
renewal s" val‘q8 igtB?%ﬁlfe St?ﬁﬁ%f '1tF§p?6a pge %%Ty coﬁﬂg Into the
"nunber of rendkabie poryd iy dfrasestionsg nodul e 259 of nenory 201-in card

100 to allow the @@ d Pée{lm&a{t?é%e‘&alsiatzﬂén’@rQéﬁéﬁaﬁé'@rhxﬁéﬁyps down to
step 715. In steg ﬁF éEncro rocessor 501.in transaction
r

termnal 307 "8t Fr ﬁﬁﬁ?ﬂ?<NPthésﬁP8nF§%I%%?Q&Fﬁs | ess than or
equal to 3 hatsystemhobatartel 32.0r dthe stezedeh®0is| $entefpon grids | ess t han

or equal to H@%uQ@'QBCEar&rﬁ%é%“éH“H%éc%RQECEﬁésﬁgr89a§é§Ché@@ by the price

amount in step 717 and a record transaction is stored in
menory 506 oflPi&r RERSPTEEY . enbrdinaht; fetails gargnet PYr¢RARP once again

from 1001, amount spent 1003 and type of sales/transaction
terminal 1005. The detailed statement may be part of
10 the card user’s regular credit card bill or may be made
sent only 1f requested by the card user.

The foreg01ng merely illustrates the principles of
the invention. It will thus be apprec1ated that those
skilled in the art will be able to devise numerous

15 systems and methods which, although not explicitly
shown or described herein, embody the principles of the
invention and are thus within the spirit and scope of
the invention.

For example, a person skilled in the art may

20 improve magnetic stripe 111 on the back of the card 100
to also contain the data presently stored in memory
201. In that case, the magnetic stripe would serve as
the sole storage device on card 100. The magnetic
stripe refers to the conventional Track 1 or Track 2

25 magnetic stripe data as encoded on current bank cards
in accordance with standards promulgated by the
American Bankers Association, the American National
Standards Institute, and the International Standards
Organization. Track 3 parameters would be defined by

30 .the financial card company in accordance with this
invention. One drawback of using only a magnetic
stripe for data storage is its susceptibility to
demagnetization and the potential loss of data when the
card is placed near a magnetié field.

35 Alternatively, memory 201 could replace magnetic

stripe 111 to also contain the magnetically stored data
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card 100 Into sal es/transaction termnal 307 to verify the correct bal ance
is stored in menory 201 of the card. Preferably, if the bal ance does not
match the 25 cal cul ated bal ance in term nal 307, the correct bal ance is
rewitten to card 100. This ensures a proper accounting of noney spent. In
step 719, display nodul e 401 di spl ays—-2fe new bal ance on card 100. In step
720, the value stored in the-sequence nunber portion of 30 transaction
nodul e 255 of nmenory 201 in card 100 is increased by one. In step 720a,
terminal 307 transmits the transaction data including renewal 'information

to acquirer car uter 395 gho r§g§%ﬁ§§iokgg EP%QEQBE%P@ and forwards that

I nformation to 715 the price of the
itemis great@aﬂsﬁl&ﬁlphé baTlamé"CB-tléir &d imanpge Ela‘FdPr?‘hlseWeﬂfue st or ed

-19- in the nydigly ahtheRRYA! ScdRidritan 19f paaeednhéag ADRKGEEARO in menory
201 of card %90 |s preferably conpared to a value of zero in step 721. If
t he nunber wal s does equal zero, then the balance is conpared to-

zero 5 Sn step 22 additiohe ¢§ﬂdﬂﬁﬁ9ic9uidrgpnthén af@itiensslacti on i s not

MIwmdtop%gﬁﬁi t aggps as "Card
Empty", or "Car qggulgg géﬁéﬁ%enls e&gxggssfgg %gg§?§#ﬁ2 card is then

returned to t?RF%%%W19E§EFthe§tEﬂFW%§1WQH} allow yeridaviffer of renewal s
equal s zero batilivatdionsod bhéaswstend Hyokeeplhag zeparatetibelarared then the

each of which would be renewable. The predetermined

10 value of the foreign currency would likewise be small
and preferably in an amount equivalent to U.S. $25.

The memory modules could contain associated "credit
back" memory locations to allow different time periods
for credit-backs for each foreign currency. The memory

15 modules could also contain individual "maximum number
of renewals" and "number of renewals remaining"
portions of accounting modules associated with each
currency.

Furthermore, the system could have a different

20 threshold to activate the automatic renewal feature.
For example, the balance could be automatically
increased by a predetermined sum each time the card’s
balance goes below one dollar rather than zero dollars
as in the present illustrative embodiment.

25 In addition, it may be desirable to remove the
above described feature of forcing the last transaction
to completion. That is, the system returns the card
whenever the number of renewals is zero and the balance
is less than the price of the desired items regardless

30 of whether the balance is non-zero. This would remove.
the feature of covering the last transaction described
above but would make the system easier to implement.

Finally, the present invention has been described
and disclosed in a form in which the various system

35 functions are performed by discrete functional blocks.

However, any one or more of these functions could
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transaction is the final one allowed, and the balance is only increased to
cover the anobunt of the purchase. This allows the transaction to be _
conpl eted and reduces 15 the |l evel of reinbursenents by |eaving a bal ance
of zero on card 100. In step 723, the difference between the price and
remai ni ng-bal ance is added to the bal apge to ensure enough funds to
purchase the item The process then skips to 717 descri bed above. 20

| f the nunber of renewals is greater than . zero, then the card user's card
100 has sone renmi ning automatic renewals for a predeterm ned anount. The
card balance is increnented in step 725 by the predeterm ned amount (in
this exanpl e SSPBL1lyywedl beipeofrarass 91 05610F omar ¢ cprusddrigitedy funds for

t he purchase grogramiedenidh8pr SevdiyrOf miepewabdedVehiss | deenmory 201 of
card 100 is reduced by one in step 727 after a renewal has been triggered.
The increnented value stored in card 100 is then decreased by the price 30
of the itemin sales/transaction termnal 307 and this new value is.witten
back onto card 100 in the bal ance portion of accounting nodul e 259 of
menory 201 in step 717. Figure 8A shows the process enployed in FCC 35
conputer 301 upon an automatic renewal. In step 801, FCC conputer 301
recei ves data fromacquirer conputer -20- 305 regarding the transaction
at sal es/transaction
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terngnal 307 via transm s,si on line 313. In step 803, FC%: comput er 301

identifies fromthe transmtted data the account nunber 'of card 100 and _
determ nes fromthe 5 anount of the transaction and the previous bal ance
on the user's card that there was an automatic renewal. FCC conputer 301

then transnmits renewal data informati-@s- n step 805-+e—the card issuer
conputer 303 via transm ssion |ine 309. 10 Figure 8B describes part

[

of the process enployed in the card issuer conput ér-’ Ij\mmlﬂ"ﬂmﬁw o

i ssuer conputer 303 receives the data regarding the'M ,
conputer 301. In step 809, issuer conputer 303 stores the tenbwa  dat a
pertaining to the 15 cor r espondi nckRd¥unt nunber. I ssuer computer 303
then periodically bills the card user associated with the account nunber
$25, t.he,predeterm level , .f h re . J:.n _step 810. In step 811,

i ssuer cérrpu?ér 3%%%&? rggﬁgf géggﬁ‘ghérro_ne§bll+l dd to the card user to a
20 "fl@éat" account, finst mganpobpedryetiling fiiFskhrekanmoney is pl aced
initially to be ppéskeddntQvgr ahi 80a{ DibI€CA Ifcdt icash1MBse specifically,
the vendqQr forwards recor.ds of the transactions conducted at term nal 307
which aré 25  comt MR SieBfy 507. The vendor can either subnit the
printout$ of the recorskrand arangqber eprirarddngprsegiondt dehacal |y transmt

the recogds to acg%fsgercamuhehuﬁgértBf-%%m@s:meé% ofNgny&mdor is paid
by the agquirer bank for .the total armuné spent. a term nal 307
€

t 3Q
possi bl y 'l ess a fTABFRTHILSc4Pd 1B6RBARS P pﬁféie_é"&fﬂ‘ilf‘gfi BEAR" Y hen reports

the tran®acti on to said available fund;

9 third means for providing third data
10 identifying an account associated with said
11 financial card apparatus;
12 whereby an increase in said available fund is
13 accompanied by a change in said number of
14 renewals, and whereby upon said change said
15 account is billed for an amount which is a
16 function of said predetermined amount and said
17 change in said number of renewals.

2. The card apparatus of claim 1 wherein the first
2 and second means include a memory for storing the

first and second data.

3. The card apparatus of claim 2 wherein said memory
is an electrically erasable programmable read-
3 only-memory (EEPROM).

1 4. The card apparatus” of claim 1 wherein the first
and second means include magnetic storage means
for storing the first and second data.

5. The card apparatus of claim 1 further comprising
fourth means for providing fourth data

representing a selected period of inactivity, said
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i nformation, including ag | east the account nunber and the transaction
anmount, to FCC conputer 30

1. Figure 8C describescg_igil_ji_llixxﬁﬁp_
i nvol ving 35 FCC conputer 301. In step 813, FCC conputer 301 receives the
transaction data fromthe acquirer bank. -21- 1 N4 M()'rrput er
301 anal yzes the data and stores it-2A-a central d%‘WQm‘mﬁml 'S
account bal ance is adjusted by the anount of the. tlansactyo®. Ff FCC

conput er 301 determnes that there was a 5 renewal , the process proceeds
‘as described above (steps 805-811). In step 817, FCC conputer 301 pays the

appropriate acquirer bank prefer.ably the y Qﬂ]f @éﬂe/-qﬁped t he
vendors"‘throughaé(ﬁ;‘/l%g?lg‘g’f{- %&%%ﬁdggﬁ%ggtgi ﬁggté%ue ﬁanks, 'such as
Banknets |In stepaps8s.10 FCC conputer 301 collects the anmobunt paid to

the acquirer bank fromthe appropriate issuer bank's "float" account. The

central database controlled by FCC conputer, 301.caontai of all
transacti orfs- i n Thige caydt apR ug 1Y d’c%&ﬁﬁf‘gﬁi Y@!l)lﬁérg% pt ocessed 15 as
wel | aszunproceseitthr nasast fansprdiiigling deswrthbdstahenceedi t - back process

i npl emepted in F i%%%ﬁp%ﬁﬁegoéf alf&f Rrffydiai.n period (preferably 90 days)
of no card activity. This ensures the card user does not |ose the unspent
noney remnai ni ng 20 on card 100 which is problematic in other systens such

as a transpprt attHen caaddappatetus Gherlsiystiemhelraie when said
2 available fund falls below a predetermined
3 threshold, said available fund is increased said

4 predetermined amount.

8. The card apparatus of claim 7 wherein said
predetermined threshold occurs when said available

fund is insufficient to complete a particular

PO S

cashless transaction.

9. The card apparatus of claim 8 wherein said
predetermined amount is the difference between the

amount of said particular cashless transaction and

SHWw N

said available fund.

10. The card apparatus of claim 9 wherein when said
number of renewals equals zero and said available
fund equals zero, there is no increase in said
available fund to complete said particular

[, T - ™ T S I ]

cashless transaction.

11. Terminal apparatus-for conducting a:cashless
transaction comprising:
means for receiviﬁg a card apparatus
containing data representing at least a number of
renewals and an available fund;

means for reading said data from said card

DS Y. Y I - S

apparatus; and
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card bal ances that can only be reduced by spending it inythe closed system
assoCiated with the card.’Thus cards that are lost or stdlen or sinply

unused for 25 other reasons are not refundable for—the—rermaining bal ance.
The present invention allows the card user to recovajl‘ws ent noney through

the credit back system In step 901, Eg&-conputer 3 mnﬂm”ﬁmr:esent
date with the date of the |ast purchase associ ated 0

stored in its database and determines if the account has not "beé&n #Hctive
for longer than 90 days. If card 100 has been used in that period in step
902, FCC conputer 301 takes no action. If card 100 has not geen used for
more thar® 90 days in sPePRSRMEHVECER38t leadhputdhd $§FacsfMuni cates with
card issuyer conpupebcdPdSing asdidndsnIeisentkaneadibrin step 905 that the
account + -2 2- should be credited with its outstandi ng bal ance. Card

i ssuer conputer 303 credits the card user's account wth the outstanding
bal ance deccorld@i-ngfhe FAraippl grppanatusc ffpGLaim bt Her&drs SBH8 card i ssuer
to withdraw 5 theaalBUDé Hind hiss Giiticlaskackhér osaideavadilaale t o

oxpl T a1 o fo hag8iHorar b Pebania Hrelsseenel; PR B AR R o ca
The functionality of work space nodule 261 wll 10 now be described. As
menti onedy befigr.e, Twar kesR2RE1 NDSH Ea sl o3t @L8Smde} avieFd il Rai@ t 0 on-goi ng

2 ' available fund is increased by a predetermined

3 fﬁnd amount when said available fund is less than

4 said prédetermined threshold amount and said

5 number of renewals falls within a predetermined

6 set of numbers.

14. The terminal apparatus of claim 13 wherein said
renewal represents an increase of said
predetermined fund amount to said available fund,
and wherein said number of renewals is changed
when said available fund is increased.

m o W N

15. The terminal apparatus of claim 14 wherein said
number of renewals is decreased when said
available fund is increased.

16. The terminal apparatus of claim 15 wherein said
available fund is unchanged when said number of
renewals is zero and said available fund is zero.

Y

17. The terminal apparatus of claim 11 further
comprising means for communicating to a remote
processor data representing an account number
associated with said card apparatus, and the
amount of said cashless transaction.

N & NN

[

18. The terminal apparatus of claim 17 wherein said

2 data further represents a card number assocfated
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transacti ons when the transaction anpunt is distance dependent or tine
dependent. An exanple of a distance dependent tran§5€t#§n\L§\E§Lgsg;Lfn of
tolls based on 15 t he di stance traveled on a high When d user
initially enters the highway, he inserts card 100 |¥Zﬁ”ﬁ in the
formof a toll machine. Data representeag the point gﬂw orarily
stored in card 100's work space nodul e 261 of nenory 201 t he
card user exits the highway, this data is read by a second term nal which

determ nes the point of entry based on the data stored tenporarily and

calculates t he appropriate toll. The toll would then he c rged to the
bal ance oh IC carg %gosabﬁoﬁ%ﬁ?ﬂfﬁ(R“? er'tﬁ%lﬁriﬁﬂﬁigéi? ﬁh 47732 wor k space

nodul e 261 has sukkpdirehiometarey assoglibbednuitih p$«e1djeetq:0ple1rtt aining to

on- 90|n95§ransaCth9ﬁ§eEOaP& §t£¥éﬂ%a%kEBht§B&98§é¥ ndiBky, for exanple, while
driving on a highway the card, user nmay nake a phone 30 call with card 100

that stor®s the sFéFPcﬁFﬁﬁdd71§Wu§ﬁﬁﬁoﬁér€onversat|on When the card user
finishes the phone transactions, the phone term nal cal cul ates the charge

based on {he S Or heSkathhh e, gﬁ;&s}atggus%s chlgn D2 AGE - Card 100

according to tthe process’in er transactj.ons such as the
purchase df a sod&O"PAAGFNBaFedis f&F FRFORRIBTIt ARECHHAIEN PRdSE operati ons

-23- would requir dsstaoraget 0bn t €A kyafighat ROnt Ghtd Nga IdD card
4 apparatus.

20. The terminal apparatus of claim 19 wherein said
information includes first data representing said
available fund and second data representing the

s W oN P

number of renewals.

21. The terminal apparatus of claim 11 wherein said
data includes an account number associated with
said card apparatus, said terminal apparatus
further comprising:

means for storing a list of selected account
numbers;

means for comparing said account number
against said list; and

(Vo IR+ I B NS - o

means for determining whether said account
number is within said list.

[
o

22. The terminal apparatus of claim 21 further
comprising means for receiving said list of

selected account numbers through a communications
link.

SaWwN -
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23. The terminal apparatus of claim 21 further
2 comprising means for retaining said card apparatus
when determined to be within said list.
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mul ti pl e on-going transactions. Fig. 10 illustrates a st-gterrent gener at ed
every nonth of all transakti ons made using the cashl ess system for card
100. The statement is sent fromcard issuer to card userto deseri+be the
purchases made. This preferred enbodi nent details rchase 1001,
anount spent 1003 and type of sal es/tra®saction tﬂmﬁﬂﬂh!m!ﬂmﬂm detail ed
statenent may be part of 10 the card user's regudl 3 i1l or
may be made sent only if requested by the card user. The foregoing nerely
illustrates the principles of the invention. It wll thus be appreciated
that those ski]Jled,in the.art will_ be abl -devi.s ous 15 systens
and net hods V\H-'ch-,drhzﬁ tt}?é'ﬂ'éﬂa%o?p ?(Ib?‘l-'%élat?ti cgs%ic])aol\?\“/n\6‘01r %‘ggg??bed. herein,
enbody th2 princi glamprdsingeneanenfonreomrpring tthes datenph saddspirit and
scope of ghe inverddayackQbnC¥ 2R &n ExPRFObrsldddecdsisBcibeeart nmay 20

| mprove magnetic st).retgpe 1% on.the back of the card 100 to also contain the
data preséntly stdP&d iS3iRefdF) 2B92°4% S hat case, the rmagnetic stripe
woul d serve as the sole storage device on card 100. The magnetic stripe

refers toythe;gonva inalinli dgkpdrftud Iofkcadp 11 RgRALEC Siripe data as
encoded on current bank cards I nh accordance.  w th standards Hgorrulagat ed by

the Aneriéan BankefPBEISIEFaPeBRS P RFRYIENP A% rsPTePsAbLA Y
Institute3 and t hesd Idewedapeerall Sf aimaetcibvéXygamerats doxr Track 3 parameters

woul d be def i ned ekl DAREhat efl LonRADY ddksagepadance wth this

invention.S One dra Ing o ¥ a magnet|c ] )

. elapsed, and means for adjusting said available
6 fund to zero after said selected period is
7 determined to have elapsed.
1 26. The terminal apparatus of claim 11 wherein said
2 processing means includes means for providing a
3 sequence number to index each cashless
4 transaction.

27. The terminal apparatus of claim 11 wherein said

cashless transactions involve different

[W]

currencies.

1 28. Terminal apparatus for conducting cashless

2 transactions of a particular amount comprising:

3 means for receiving a card apparatus

4 containing data representing at least an available
5 fund;

6 means for reading said data from said card

7 apparatus; and -

8 means responsive to at least said data for

9 automatically increasing said available fund by a
10 predetermined fund amount.

29. The terminal apparatus of claim 28 wherein said
available fund is automatically increased by said
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stripe for data storage is,its susceptibility to demagnetization and the
potential |oss of data when the card is placed near a maghetic field. 35
Alternatively, nenory 201 coul d replace magnetic stripe 111 to also contain
the magnetically stored-data -24- needed to conduct conventional credit
card transactions. This would elim nat@1lthe probl em of ' Bt m“ :
accidentally placed near a magnetic field. 5 I r““ﬂ”“lﬂ(lmﬂml ROO
coul d contain additional nenory nodul es contai-ning bal ances fror "di ff et ent
foreign currencies. This would allow world-wi de utilization of the system

by keepi ng separate bal ances each of_ which I : X
predeternfned 10 PVH ﬁf@ra‘fmfﬁeg‘f%é)eqnbor?ncccur‘“'\rp%%c%a\?\gu%ggﬂggémgsg}- e smal |
and prefesably in & lewsuthapqai pegdghienmingdsthgeshoideamewdty nodul es
coul d contain associated "credit back" nenory locations to allow different
time periods for credit-backs for each forei.gn _currency. .The nory 15
modul es coul d3% soT}beontteé'i“‘r’rnFEd?Wﬁﬂ% us icr}%rhmnéﬁbgge%fnpeﬁaeg\gl s"yand
"nunber of renewal sredatEmingd poreshrd aimendodst saddnbdaheachtewci at ed
wi th eachjcurrency,, g hernore, the systemcould have a different 20

threshold to activate the automatic renewal feature. For exanple, the
bal ance could be automatically

1 31. The terminal apparatus of claim 28 wherein said

2 available fund is automatically. increased by said
3 predetermined fund amount when said transaction

4 amount is greater than said available fund.

1 32. The terminal apparatus of claim 28 wherein said

2 data further includes a number of renewals,

3 wherein said number of renewals is decreased when
4 said available fund is less than a predetermined
5 threshold level.

1 33. The terminal apparatus of claim 32 wherein said

2 .available fund is unchanged when said number of

3 renewals is zero and said available fund is zero.

1 34. The terminal apparatus of claim 32 wherein said

2 available fund is not increased when said number

w

of renewals is zero.

35. The terminal apparatus of claim 28 further
comprising means for communicating to a remote
processofﬂdata representing an account number
associated with said apparatus and the amount of
said cashless transaction.

[5) T~ VS B S I

36. The terminal apparatus of claim 35 wherein said
data further represents a card number associated

with said account number, said available fund, on

- JHEE VS N R

expiration date associated with said account



|ncreased by a predeterm ned sumeach tinme the card' s bal ance goes bel ow
one dol lar rather than zero dollars as in the preseﬁT‘r##usLLgLLxghE\ab
enbodi ment. 25 In addition, it may be desirab to renove
described feature of forcing the Iast transaction to}

the systemreturns the card whenever thé2nunber of r gg Hi’gnd t he
bal ance is | ess than the price of the desired itens regardFesS

whet her the bal ance is non-zero. This would renove the feature of covering
the | ast transaction descri bed above but woul d nmake the systemeasier to

i npl ement._Finally ge pre ent I nventi.on has been deggrlbed and di scl osed
in a form3n whi ch™Pf e%a?? B ANSANEIET SEEREPT SN ERY per for med by

di screte faincti onaksbbot&sed Haviev esaidawprdne or nore of these functions
coul d -25- equally well be perfornmed by one or nore appropriately
progranmmed m croprocessors, m cro-coded chlps -26- Claims Clains 1
1.  Finanti al3%car @h8pharBinal ARRALALUS O 2Clalm % further o reans for

providing 4irst daicemprising mdé£y erNiriecgrdingyantfabmat famahfich cashl ess
3 is a function of the transaction onto said card
4 apparatus.

38. The terminal apparatus of claim 37 wherein said
information includes data representing said
available fund plus said predetermined fund amount
in the event of an increase of such amount less

[~ TR VS T S B o

the amount of said transaction.

39. The terminal apparatus of claim 28 wherein said
data includes an account number associated with
said card apparatus, said terminal apparatus
further comprising:

means for storing a list of selected account
numbers; -

means for comparing said account number
against said list; and

(Yo T« - TN B (R ¥ L I~ I

means for determining whether said account
number is within said list.

(=)
o

40. The terminal apparatus of claim 39 further
comprising means for receiving said list of
selected account numbers through a communications
link. -

W

41. The terminal apparatus of claim 39 further
comprising means for retaining said card apparatus
when determined to be within said list.

42. The terminal apparatus of claim 28 further

2 comprising means for comparing the date of said
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4 . transacti ons; and\5 second means for,providing second
data 6 representing a nunber of renewals, each of which 7
represents an increase of a predeterm ned anount 8 - to said available

fund; 9 third means for providing third d
|dent|fy| ng an account associated with sHd 11 Tlmmﬁ !HI"H“HJI“'
apparatus; 12 whereby an increase in said avarla usnd*l's
acconpani ed by a change in said nunber of 14 renewal s, and mhereby
upon said change said 15 account is billed for an anmount which is a
16 function ﬂﬁaﬁ%ﬂdilﬁhedﬁtﬁrthéﬁpfwﬁhNHn.@ﬁdesasdoéfated change
in said nunber of re wal s. card apparatus of claim1 wherein

the first 2 §§E§h&aﬁgaﬁ§p?ﬁﬁfﬁﬁe a menory for storing the 3

first and second data 1 . The card apparatus of claim2 wherein said
menory 2 1 43iS maeéewlrdaqal Eﬁaeaeﬁgb&fz SIHG aFgakeneead- 3
onIy-nennrg (EEP e card %E éftus %f claiml mhereln the
first 2 %‘W‘r@aﬁ?af‘ﬁclfﬂﬁep gh B¢ 985y L§RTREEALY 9 f or
storing the flrst amdlenﬁzﬂubaﬁﬂna of indctiviltye, cweaghsafpar atus of claim 1l
further cogprising 3§t(fmlnLAEDW%EQnggaeﬁef§@lé¥é§ﬁ‘yeQQoEOHBEh data 3

repr esenti ng a selecte | nact1 vi tg/ sai d
e apsed, and means for adjus

ting said available

6 fund to zero after said selected period is

7 determined to have elapsed.

1 44. The terminal apparatus of claim 28 wherein said
2 processing means includes means for providing a
3 sequence number to index each cashless

4 transaction.

=

45. The terminal apparatus of claim 28 wherein said

2 cashless transactions involve different

w -

currencies.

46. A system for conducting cashless transactions
comprising a terminal apparatus including
(a) means for receiving a user’s card apparatus
containing data representing at least a number of
renewals ‘and an available fund; (b) means for
reading said data from said card apparatus; and
(c) means responsive to at least said data for
processing said cashless transaction.

0o N o e W N
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47. The system of claim 46 wherein said available fund
is increased when said available fund falls below
a predetermined threshold amount.

—

1 48. The system of claim 47 wherein said predetermined
2 threshold amount equals the amount of said
3 transaction.



4 . avai |l abl e fund bej ng redeemabl e after said perlod 5

el apses. 1 6. The card apparatus ‘of claim1l1 further conpr|5|ng 2

fourth nmeans for providing fourth data on a 3 nunber of said
renewals. 1 7. The card apparatus of claim1l wherein when said 2 -

avai l abl e fund falls bel ow a predeternfhed 3 n‘”mmﬂﬂm
avail abl e fund is increased said 4 pr edet er l""tu"lfl The
card apparatus of claim7 wherein said 2 ~ predét ef nitned t hreshol d
occurs when said avail able 3 fund is insufficient to conplete a
particular 4 cashl ess transaction 1 9. The card appar at us of

claim8 wherein sai edet er m ned- anoun %h%&ﬁ?fnce

bet ween the 3°- The é%ﬁﬁﬁ? of %%ﬂ%ﬁ[i§rFP€6FéP Eﬁéﬂl@ggl%? %n and 4
sai d avait2abl e fung ihcredfed Eheaq&m@e&pm&nabdsfoﬂdchmpum@\Mhsreln when
said 2 U”%g] dOfavsﬂgm Seft Al ﬁ%%g;ag sabfequabl Ay

fund equa?s zero NnO I ncrease avallable fund to
conpl ete %aid paftQNﬁﬂ%§P1§ amount Qﬁﬁﬂﬂaéébnﬁﬂ§ﬁ§a€FlEﬁneﬂalsjﬁ? 1srer ni nal

appar at ussf or conduaHing adpeeabt&ssinkd set oft hambagsion conprising: 3

means for receiving a card apparatus 4 contai ning data representing
at least a nunber of 5 renewal s and an available fund; 6
means forlrea®dng B ¢yssen oforlain dtcatherpin said gppevatus; and

2 represents an increase of said predetermined fund

3 amount to said available fund, and wherein said

4 number of renewals is changed when said available

5 fund is increased.

51. The system of claim 50 wherein said number of

renewvals is decreased when said available fund is

3 increased.

1 52. The system of claim 47 wherein when said number of
2 renewals is zero, said available fund is increased
3 the difference between said available fund and the
4 amount of said transaction to complete the

5 transaction.

1 53. The system of claim 52 wherein when said number of
2 renewals is zero and said available fund is zero,
3 said available fund is not increased resulting in
4 an incomplete transaction.

—

54. The system of claim 46 further including means for
2 billing said user a predetermined sum upon a
change in said number of renewals.

1 55. The system of claim 54 wherein said means for
2 billing includes means for determining that a
3 change in said number of renewals has occurred.
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-28 8 ' means responsive to at |east said datasfor 9
proceSS|ng sai d cashl ess transaction. 1 12. Theﬁée;g;g%Lm%EEngLus,of
claim1ll wherein said 2 available fund is i en said

avail able 3 fund falls bel ow a predeterm ned t. “EL
13. The terminal apparatus of claim 123%herein said W§ﬂl“ he

fund is increased by a predeterm ned 3 fund a em séai d*

avai lable fund is less than 4 sai d predeterm ned threshold anount
and said 5 nunber of renewals falls within a predeterm ned 6

set of number e I rhddsysddif deUTLNR S8PRRLELYR QLid] AldBeld o yjthere' n said 2
renewal represents an .Therease o predeterm ned fund anmount
to said aVail abl e Fapgwalks is chanaﬁé whenerald aprederaringd S¥eddl s i s
changed 53 whade8atsl swidi laakaligabugdeifiai ncreased. 1 15, The

term nal apparatus of claim 14 wherein said 2 nunber of renewals is
decreased when said 3 available fund is increased. 1 16. The

termnal appaddtusTse eystem I wHaedsi A6swhgrein said predetaymdnednd is
unchanged ahen sai dupuibesadda ko said av8REWBLE ESndSwRerdnghisni d aval | abl e

fund is zefo. nal aratus,of clal 11_fyrther
conpr|5|nd{neans fSVaéeﬁﬁﬁﬁlﬁﬂi 18%§ gﬁﬂtﬁ“% urit '%essor dat a
representitfig an acctyansanthdres 4 associated with sald card
apparatus, and the 5 anount of said cashless transaction.
1 58. The system of claim 54 wherein upon said billing
2 said predetermined sum is added to a pooled
account.

1 59. The system of claim 58 further including means for
2 reimbursing the amount of said transaction out of
said pooled account.

(W)

60. The system of claim 54 wherein said terminal
further includes means for recording information

on said card apparatus which information is a

oW N

function of the transaction.

61. The system of claim 60 wherein said information
includes a new account balance which equals said
available fund less the amount of the transaction
plus, in the event of a change in said number of

B o W N

renewals, said predetermined sum.

62. The system of claim 61 wherein said information
further includes a new number of renewals which
equals said number of renewals less one in the

event there has been said change in said number of
renewvals.

n & W NN
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63. A method for conducting a cashless transaction
2 comprising the steps of: '
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1 18. The term nal apparatus of claim 17 wherein sai d)2 dat a

furtfer represents a card nunber associ ated -29 3 wth said
account nunber, said available fund, an 4 . aSSOCIated
with said account 5 nurrber and %%ransactlon uence nurrber
associated with said card. 1 The term nal app }ﬂumnﬁm 1
further 2 conpri si ng rreans for recording |nfo ’H"}

is a function of the transaction onto said card 4 appaFatﬁs *1-

The term nal apparatus of claim 19 wherein said 2 i nformation

i ncl udes $irst data repmsdantiinggasasdr3card appanadivsalgbetéintnand second
data repr gsent | ngrﬁi% %ﬁt&epresent%’xgbg{: P&aé@%%nﬁ:erl of 2dnewdlle termnal

apparatus of clai ta I ncludes an account nunber
associ ated with 3 and an aéfci‘ild-at?&ledfabﬁar%‘i‘%s sal d termnal apparatus 4

further cenprisi ng 5 prov1d1ng a teembsal ciawimy ime@ans ifbst of sel ected

account867 agﬁ %#lfﬁl card apgaggéﬁg fﬂgéﬂ%ogggrkgg? d account

nunber determ ni ng
whet her s&id accouﬁ@lqodata fr°nht§#bér card\apparRYs d aInFistGF_eSSE‘Z! The

term nal apparat Usmein§! PédPohlkiver kheht21east saidtasiteg means for

receIVInq said IISprgcessuxg said cashless transaction.

64. The method of claim 63 wherein said processing

means includes:

first means for increasing said available
fund a predetermined amount in the event said
available fund is less than the amount of the
transaction; and

second means for subtracting from said
available fund the amount of said transaction to

W O N s W N

equal a new balance, said new balance being

o
o

recorded on said card apparatus, and for

|l
[t

completing said cashless transaction.

65. The method of claim 64 wherein said increase to
said available fund only occurs in the event said
number of renewals is within a predetermined set
of numbers.

oW

66. The method of claim 64 wherein said predetermined
amount in the difference between the amount of
said transaction and said available fund in the
event said number of renewals equals zero.

W

67. The method of claim 64 wherein said increase to
said available fund does not occur if said

available fund is zero and said number of renewals
is zero.

L S R S R



3 | sel ected account nunbers through a comunications 4 i nk.
23. 'The terninal apparatus of claim2l further 2 - conprising nmeans

for retaining said card apparatus 3 when detern1ned to be within:
said list. - 30- -11- 1 l ﬂl I
apparatus of claim11l further 2 ~¥bhpri si ng rrea ullmlmlum IIM’ |t he
date of said 3 transaction with an expiration ddte‘assoct at®ed*4 -
W th said card apparatus. 1 25. - The term nal apparatus of claiml1l
further , conprising nmeans for providing data representing a 3

sel ect ed nglgg OfTﬁQaﬁéﬁﬂgﬂ36 'ETEQE ERrwherein sailfig¥iddeRisRdgwWhet her the
sel ected period has ﬁ apse and neans for ad] ustl sald

avai |l abl e %6 mFﬁﬂﬂ f%F%ﬂﬁﬁ)%%F98F3§apﬁagﬁlﬁﬁﬁeﬁpiﬂ§

deternmined to havenghBesest rdenew2is upba har iheméasppay ataist of cI aiml11l

wherein sgid 2 means i ncludes neans for providing a 3-
sequence %Unber to®'h gégggc ggshless 4 transaction. 1 27. The
term nal apparatus of claim 1l wherein said 2 cashl ess transacti ons

i nvol ve different gne metho&LHE55131%5681fur23er Ie¢ nidialg apeasaegs f or
conducti ng cashl ess ransacti ons _of a.

2
conpri sin 3 of provx%%ﬁ] r* c?rcclpélggl sfsocug)@eé d?”gharsaa}.gogg}:d

car d ‘appar at us
apparatus; and
billing said account an amount which is a
function of said predetermined amount and said

[ )N S ) B~ ¥ s

change in said number of renewals.

70. The method of claim 69 further including the steps
of creating a pooled account; and

reimbursing out of said pooled account the

S W

amount of said transaction.

)

71. The method of claim 70 wherein said pooled account

&~

is increased the amount billed to said accounts.

72. The method of claim 70 wherein:

said creating step occurs at a bank which
issues said card apparatus; and wherein said
reimbursing step includes:

having_an acquirer bank pay the amount of
said transaction to an account associated with
said terminal;

having a financial card company pay said
acquirer bank the ~amount of said transaction;

Vo2 - N Y. W B 2 I

—
o

reimbursing said financial card company out
of said pooled account, the amount of said
transaction.

TR =
N

1 73. The method of claim 63 wherein said card apparatus
2 includes working means for storing temporary data
3 representative of another cashless transaction.

1



4 containing data representing at |east an avaijable 5 fund;
6 - nmeans for reading said data fromsaid card 7

apparatus; and 8 nmeans responsive to at |east said data for 9
automatically increasing said available fund by a 10 pr edet er m ned
fund anount. 1 29. The term nal apb%ﬁéius of claim 28 wherein said 2
available fund is automatically increased by said 3 pr edet er m ned
fund anobunt when said avail able fund 4 is less than a predeterm ned
threshol d amount. 1 30. The term nal apparatus of claim 29 wherein said

2 pr edet er m ned thresrgyéiémnyﬁatmgghgai@o§ransaction 3

amount. 1  31. The terd¥naakraf@arabhbedt TaidacAionzerein said 2

avai lable fund is automatically |nC£§g§§§c@y'said 3 pr edet er mi ned
fund anobunt when said transaction 4~ amount is greater than said

avai lable fund. 1  32. The term nal apparatus of claim28 wherein said 2
data further inclgdes conneRea10kraaBavRlisn System, a Wigitkimusard nunber- of
renewal s is decreased xh Qf4 to is sagg axg'lagg équ is less than a
pr edet er mi nel}58§% @ <ar ti%fﬁﬂ$0|8 LBYEFact . ¢ Yermi nal apparatus of
cl ai m 32 wheteanssatilo®? terminalsv&pl gbhduttindashless ragedatienssai d nunber
of 3 EQBRVWRL Sm i a7 b il esdld £aY 8hEaR4 End U Cbd Sark® @toked 34. The
term nal apparatus of claim 32 wherein.said
: 5 on the card device and updates the stored data at the
end of the transaction. The system is specially
designed for purchases of items or transactions of
relatively small monetary value, where purchases are
generally unattended by salespersons. In this manner,
10 the amount of the transaction is deducted from the
balance on the card device.
In accordance with the invention, when the
existing balance associated with the card does not
cover the price of the transaction, the system provides
15 an automatic renewal feature which automatically
increases the balance of the card device by a
predetermined amount. Such a feature allows the
purchase to be made without inconveniencing the card
user to increase the balance by other means. Each time
20 the balance is increased by an automatic renewal, the
card issuing bank bills the card user for increments of
the predetermined amount.

4?3,1



2 " available fund is not increased when said nunber 3. - of
renewal s is zero. 1 35. The term nal appar at us of claim28 further 2
conpri sing means for communicating to a renoté 3 processor data
Tepresentingan account nunber 4 1/8Bassoci ated with sai d apparatus and
t he amount of 5 sai d cashl ess transaction. 1 36. The term nal
apparatus of claim3b wherein said 2 ﬁ.L@—LI.I.L.Lh.%I’ represents a card
nunber assoc| ed £ Wi th said account number d avail abl e fund,
on. 4 -@l |on date associated wth said accoun -32- 5

nunber and a trans assoclated w th sai d
card. 1 - 37. Thejt MQMQQMf Qgrn 8 furthgr 2 _

conprising means fpr recording information wh is a function of

the transaction on o said card 4 appa B8. The term nal

appar at us oflO8aiwg 37 Wwher ej id 2 ! i ncl udes dat a
representing said g —~5412 %’éélatgﬁpﬂaaﬂ pl

@?ned f und
amount 4 n|the event vifoomi | Ncrease [ : N ess 5
t he anmount dpéﬁi‘d- SO0 DY92101/9. Thej\Mostgeta ppar atus of cl ai m28

wherein said 2 a OUR h agsociated with 3
- said card angq:_a-t—u*"’é-e l“b:r lﬁgﬁi‘&@gﬁ'ﬁ us 4 Ffirt her conpri sing:

FlGo 1A .

£ oy //109

Y
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FIG. 18
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5
nunrers; 7

means for storing a |list of selected accou
means for conparing said account

against said list; and 9 means for determni
account 10 nunber is within said list. 1 - 40.

_ apparatus of claim39 further 2 2¢@npri si ng neans
list of 3
link. 1 41. The term nal apparatus of claim 39 furthe
conpri sing means for retalnlng sald {d apparatus 3

nt 6
nunber 8
ng whet her said

The term na

for receiving said

sel ected account nunbers through a conmunications 4

r 2 :
when deternlned

to be within said list. rninal apparatus of claim 28 further
2 CORpHSHrg—Hes ns far ccu att-gytire—date—of——sard S
transaction Gﬁth aﬁ exE iration dare asg ciated 4 Wi th said carfd.
appar qtus. 1 Thg term nal apparafus of clain128 further 2 o
compr | pEANTYRT Afﬂpw o RANBARTIONP es&c*cgg 9“ eg pper i od
of i ngc qr etermfmnin peri od
~has 5 Még gnd W%QPU adj st i n@‘ E@- vai | abﬁ@ fund
to zejo after said selected period is 7 determned to have el apsed.
1 4 gdppar atus of claim 28 wherein said 2
proce s neans Aor providing a 3 seguendge _nunper to
i ndex each caghl ess
250 255 259 261
FIG. 2B
300
CARD FINAN
- ISSUER' CARD%&#
COMPUTER COMPUTER
303 3\01
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4 transaction. 1 45. The termnal apparatus of claim 28 wherein
said 2 cashl ess transactions 'involve different 3 currenci es.
l 46. A system for conducting cashless transactions 2 conpri si ng

a termnal apparatus including 3

card apparatus 4

renewal s and an avail abl e fund;
fromsaid card appar at us;

said data for 8

said available fund falls bel ow
1 48. The system of cl aim 47
t hreshol d anmount equal s the a

(a) means for receiving a user's

containing data representing at |east a nunber of 5

and 73/B

(b) neans for 6

readi ng said data

(c) neans responsive to at |east

processi ng said-cashl ess transaction. 1 47. ~ The
system of claim46 wherein said available fund 2

1 49.. The systen1of,4

renemals falls 5
system of cl ai m 49
sai d predeterm ned
sai d

is increased when

" a predeternined threshold anount.

ein said predeterm ned 2

transaction. - - 34 -

Aarhabl e fund 2 i's

sai d avail abl e fund

threshold apdunt and sai d nunber of

pf nunbers. 1 50. The

resents an i ncrease of
i}l abl fund, and wherein

_— Ot

402

% 405

"FIG. 4




4 nunber of renewal s is changed when said avail able 5 fund is
i ncrreased. 1 51. The system of claim50 wherein said nunber of 2

renewal s i s decreased when said available fund is 3 i ncreased. 1

52. The system of claim47 wherein ypgen said nunber of 2 renewal s

Is zero, said available fund is increased 3 t he difference between

sai d avail abl e fund and the 4 3hint of said transactH9O@ to conpl et e
the 5 transaction. 1 53. Theé system of claim52 vvh?f ein when said -
nunber of 2 r eneval~s— ' s—7ze+q, 3

avg’?gw ep-uhd :
said available fund is no§ increased resulting i an incorpl ete
transaction. 1. 54. Thelsystem of claim46/|furfher ihcl GARDMeans for 2
billing said user a predegerm ned sum upon a{3 CINTERFACERI|d nunber
of renewals. 1 55 O‘The system of claim54|wherein spid neans forf 2

billing includes nmeans PR q 3 ' ctrange—Tmsai d
nunber of renewal s has ocq uwfé? 6%E§§QR 56 Q-E/]me system.of ai m 55
ha
1 57

wherein said nunber of 2 renewal s is ¢ bn sai d predgterm ned
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" amount of the

4 Y transaction. 1 58. " The system of cl.ai m 54 wherein upon said
bil.ling 2 said predeterm ned sumis added to a pooled 3 :
account. 1 59. The systemof claim58 further including nmeans for 2
rei mbursing the anmount of said transacti g out of 3 sai d pool ed
account. 1 60. The system of claim54 'wherein said terminal 2
further includes neans fo mring i nformation 3 on said card
appar atus which inforrra4 function of the transaction. 1
61. The systemof claim6Q%herein said informtion 2 : includes a
new account balfégrc] fhi cDISPLaAY sajd 3 avai l abl e fund |l ess the .
sa 'CB‘A&ANCE . plus, in the event of a change in said -
nunber of 5 pt edet er m ne'd7§3n 1 62. ® system of
claim 61 wherein sal d i nfor J&tion 2 furthér incl udes a new nunber of
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6 ' providing a termnal having neans for 7 receiving said
card apparatus, neans for reading 8 said data fromsaid card
apparatus, and processing 9 - means responsive to at |east said data
for 10 processing said cashlg;g transaction. 1 64. The nethod of
cl aim 63 wherein said processing 2 means includes: 3

first neans f I {Nng said avail abl e 4 NNd .a predeterm ned
amount in the 1 5 ~ avail abl € ess than the anount of

the 6 “and 7 - secgnd nmeans for subtracting
fromsaid § aygitabhe fund the amogptc - e ansaction to 9 _
equalg RECEIVE ﬁ‘:‘u ew bal ance_bki "%R DATA; deor ded on said card
appar at usy EMOMACQUIRER | conpl 8QAgl saiftROMNFES trlansaction. 1 65.

'~ The net hod| of cl BANK4 wherlei n- sai d i nsf eaGOMPUTER sai d @1@' | abl e
fund only ®eet p—tHe—event said 3 — e gnewal s yS within a

predeterm ned set ¢ of nunbers. 1 66. ¢The nethod of aim 64

wherein sa ENH ' 2 amount in the differjenge en the
amount _of 3!9 ﬁwﬁgﬁa‘%ﬂ nsact i og@ad| sai TABKLAHE e flunh iBﬂE' 4 |
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1 68. The nethod of claim64 wherein said p
further i ncl udes neans for changing the 3
ihcrease, fo said 4 avail abl e fund. 1
further |nclud|ng the steps .2 of providi

With said card 3 apparatus; ang 4 .

an amount which is a 5 function of said
said 6 change 'in said numbep~e e
claim'69 further including the st ohs START
and "3 rei nmbursing out of dard poo
anount of said transaction. 1
pool ed account 2
72. The method of claim 7% whel
occurs at a bank which 3 9 'S a
said 4 - rei nbursing step ||@EQ?§éi3é TC

bank pay the_anDunt of 6

al

is incr as@OMMREoun.
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|ng an account associ ated

billing said account
predeternlned anount and
s. 1 70. The net hod of
of creating a pool ed account;
| ed account the 4
d of claim 70 wherein said
billed to said accounts.
said creating step
}d appar atus; and wherein
havi ng an acquirer
n to an account associ ated

1

with 7 . said termnal; 8. frex
pay said 9 acqui rer bank he anmopint  of
rei mhursing Said finangial ca A

account ,: the.anount of said 12
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said transaction; 10
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73. The nethod of

303 WITH CARD

ISSUER" COMPUTER|

COMMUNICATE |

{
i
{

+

CREDIT
* ACCOUNT

905~

:

RETURN

907~ rLOAT MONEY

FIG. 9




o/8

i ncl udes working means for storing tenporary data 3.

LS

representative of another cashless transaction.
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