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~ METHODS OF OPERATI NG SAME _ FI ELD -OF THE
~ | NVENTI ON - The present invention relates to retail systens
general ly and nore particularly to automatic retail systens
I ncorporatin emltﬁ OUND OF
THE | NVENTI CRI mbijﬂé)ﬁ %@END*NG s‘ISTEMr é’gzneggnlmnnvso '\:uor']'&“?fal%e agai nst

the supply of goods and/or FELD OFTHE ﬂWENT[DﬁUtOIT&tIC retail, both
suppl'y and paynent do not require hunman attendance Prior art

o automatic retgpl of e‘r\?H‘Wehﬁor@?Qﬁ@s rétgﬁs QYdriffaiH oré ParticufHiF ept,
prepelt 30 rélf sfaBirishertialy &

i.e. the custone r et a|I em contro t he

T Lunfo o EGHER i #sﬁéﬁsp%?&%sﬁ%%%%ﬁeﬁ%%ﬁé o2 Séf"t cost Wi

deposited sumis returned. Common vendi ng machi nes and public
tel éphones are exanpl es of controlled supply

BACKGROUND OF THE INVENTION

Retail is a process involving payment against the supply of goods and/or
services. In automatic retail, both supply and payment do not require human
- attendance. Prior art automatic retail is usually based on the controlled-supply
10 concept, i.e. the customer deposits a sum, the aiutomatic retail system controls the_
. supply of merchandise items chosen by the customer for a total cost within this sum,
and upon purchase completion the unused part of the deposited sum ié returned.
Common vending machines and public telephones.are examples of controlied supply

automatic retail systems. |
15 ~ There are also known in the art prior art cashliess payment means. These
- include payment cards, such as the electronic checkbook (i.e. a credit card or a bank
debit card) for charging a credit or bank account, the electronic purse whic;h is a
rechargeable stored-value card, loaded with a sum at dedicated replenishment
devices and depleting the loaded sum on payment, and the combo smart card,
20 (termed herein "electronic wallét"). The electronic wallet includes both an eléctronic
checkbook and an electronic purse. .The éxecution of electronic checkbook
transactions is relatively costly, and can be justified only for '_cransactions which exceed
a predefined minimum size; transactions whose value is be_low this minimum can be

executed with the electronic purse.
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aut omat i woo&e9s92 systems. 15 There are al so knowmCHusoshziéar t
prior art cashless paynent neans. These N include paynent cards such
as the electronic checkbook (i.e. a credit card or a

card) for char qregent useof Dammebhﬁardfemwrcmafethél'&ﬁ Péﬁi%dlmm%@'auﬁﬁscws is
a rechar geabl e stored-value card, |oaded with a sum at dedi cated
repl eni shramsbciated with thaviycdeficientiated éw ragtamnies Shdich lﬂfeowroy%hefe"and
the conbo smart card, 20 .(terned herein "electronic wallet"). The

el ectroni gah! et i ncl udes both an el ectronic #7 checkbook and an

el ectroni c purse. The execution of electronic checkbook

transactigQis i sgihgé fﬁlédtﬂirﬁc eRifibts) ars depletat b€ gadhtpdyineshtpihg customer must
transacti ons whi ch exceed a predefined mninmmsize; transactions

whoseg val L&écﬁt@@gﬁ%r%nﬁséﬁéﬁléﬂ@ﬁrﬁ@ﬁt t?é‘nsactxons at é?)ﬁﬁﬁlét repletisimémalevices,

el ECtI’OﬂI c purs Present use of paynent cards, in

particul ar use o tronic wallets, is associ at ed vmth many
defi ci enm‘g ﬁdﬂ%‘iﬁ"&ﬁﬁ@ ‘'es of which are provided herein bel ow

b. An electronic wallet may occasionally fail to pay for a purchase whose value
is higher than the current balance in the electronic purse but is still below the
minimum value allowed for the electronic checkbook.
10 C. Automatic controlled-supply purchases, e.g. a public telephone call or filling a
gas tank, may be interrupted at any time when the electronic purse is exhausted.
d. To reduce the inconvenience, failure and interruption described above, many
customers tend to overload their electronic purse during replenishment transactions,
which reduces the interest-bearing deposit in the bank, and in electronic purse
15 systems which do not employ audit retai, incu.'e_ases‘the damage when an electronic
wallet is lost.
e. Electronic purse operation requires setting up a costly infrastructure of
replenishment devices, such as special ATMs (automatic teller machines), modified

public telephones or dedicated home terminals.
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‘a. Since electronic wallets are depleted at each paynent, the custoner
must WO096/89882 ut e regul arly purse repleni shment transacPSHHEISARIM t abl e
T repl eni shnent devices, 5 whi ch is inconvenient. b. An-

el ectronic wall et may occasigthq?#ﬁ% W?ﬁlﬁ()ﬁ pur chase whose val ue
alance 1n tThe

IS hi gher than the current el ectronic purse but is

still below th Dk Tum_ - . I f he el ectroni ¢ checkbook.
'c. Automatic igﬁlf&l%gg_tg{%%wl %%Pgﬁgﬁgte%\%%gfoaé\w yubl i ¢ tel ephone call or

filling a gas _ . ., t ank, may be interrupted at any tinme when the

el ect roni d- pur Betaik system st gd_sgr/stem opergjing t"l’c?"fa@ﬁm% qustomer: & vRIHcBase,
~failure and interruption described above, many X custonmers tend to
~overl oad Meschandise itemsi Nohing gaeds ARd/oe spafiges @0ainst payi®ast.i ons,

whi ch reduces the interest-bearing deposit in the bank, and in electronic

purses sysens Retail unitwha @ardof aoetaingystemafodiservingid customerasre purdhtasganage

when an el ectronic wallet is lost. 15 e. El ectroni c purse operation

requires opbtdting todeterming the purthiaseldomtdnts ccaddulate its pricerarid reoeivd paginent
devi ces, such as special ATMs (automatic teller machines), nodified
public telyppbfypes or. dedi cated home termnals.

3. Point of sale (POS) - a part of a retail unit operating to determine the contents
- .of a purchase and to calculate its price.
10 4.  Payment unit - a part of a retail unit operating to receive payment from the
customer. |
5. Payment system - a system including a plurality of payment units, payment
means carried by customers and any other means neéd‘ed to execute payment at a
payment unit_ with the customer's payment .means. For instance, if the customer's
15 payment means is a credit card, the payment sys;ém also includes a transaction
processing center of the respedive financial institution and means to validate,
communicate and execute payment transactions. .
6. Automatic retail syétem - a retail system which does not require human
operators for controlling the purchase or coliecting the payment. However, humans
20 may be involved in tasks such as maintenance.
| 7. . Controlled-supply automatic rétail system - an automatic retail system _whérein
a point of sale controls the supply of each merchandise item to a 'customer.
8. Freé-access automatic retail system - an automatic retail system enabling a

customer to remove or consume merchandise items of his choice while a point of sale
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The following terms will be used herein as follows: 1. Ret ai |
system - stem operat i nﬁ%gto enabl e a custom,?r.to pur chase :

. & Sy |
mer chandidgatifiesthese; iems, dUTRG PyFEhase 0f a8 its LOMAIMON. - 0ai nst paynent .

9. Payment card - a device bearing machine-readable information which is useful

for payment. A preferred payment card éccordin'g to the present invention is an
electronic wallet as definéd hereinbelow.

5 . 10. Smart card - a secured payment card in which the machine-readable
information can be acceés_ed only through authorized protocols.
11.  Electronic checkbook. - a persoﬁal payment card which bears inforrﬁation
‘identifying at least one central account and authorizing trarisactions therewith.
According to the present invention the preferred central account is a credit account '

10 or a bank account. Non Ii'rhiting 'examples of electronic checkbooks include the
conventional credit card and bank debit card.

12, Electronic.purse - a payment card which stores and allows .increasing and

reducing balance information regarding the value, ailso called electrdnic cash, stored
‘therein. |

15 13. Electronic wallet - a smart card which includes inter .alia an electronic
checkbook and an electronic purse.

A major object of the present invention is to provide a retail 'unit_ allowing
electronic wallet payment while overcoming the disadvantages associated with the use
of prior art electronic wallets. -

20 . Another major object of the present ihvention is to provide a payment unit
supporting free-access automatic retail.
" Another major object of the present invention is to provide a retail unit which
is operable off-line. |

The retail unit of the present invention comprises an electronic wallet payment

4
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kS 2. w%etail unit - a part of a retail systemfor serving a custonmer on
pur chase, %6/09592 operating to determ ne the purchase cont & é‘,’sgé'é?léﬁl ate
4 ts price and receive paynent t heref or. 3. Poi nt of sale

(POB) - a it ek rif}grméqi&iﬁéﬁorpaﬁfrﬁtfbﬂﬁnh? O&ﬁréﬁt&iﬁlﬁzs‘é he contents

of a purchase an ulate 1ts price. Paynment unit - a part

of aretail unit. 0 | Lecel : .
5. Payment - oybisSPatl ieRanGRRy SErPERlRsh 7ok Hhd Aiperimal sumiizbpgEle
paynent _ ns carried, by custoners d an her, neans n ed to
execut e pa%@nqerggea?agccoun{ via H% r°ﬂ'ﬁi'?h%?<gﬂ°?tfﬁ 3h§t?}ﬁ§§r%n'ﬁa ’tﬂ'ﬂ’l?ans.
For instance, if the custoner's 15 paynent nmeans is a credit card, the
payment syeiraiRating payment filire, apd pyechasednterruption. oy 5cessing center of the

respective financial institution and means to validate, comyuni cate
and eBecut e paylteliminates:thecneashto. visit purse reglenishmend davices ircergier te maintain. a
"retail system which does not require human operators for

cont r ol | i ngufficienppursbsatance, tmlis eliminating itve paswoiated ihtomveaienceunans
It eliminates the need for setting up a purse replenishment infrastructure thus
eliminating the associated cost. |
It minimizes the amount of electronic cash carriéd in the electronic wallet, thus
10 minimizing loss risks.
It supports free-access automatic retail.

It provides 'sufﬁcierit security in off-line wallet transactions, including in off-line
replenishment of the electronic purse via the electronic checkbook, in order to
minimize communication requirements and transaction costs. |

15 : It provides an electronic wallet system with enhanced off-line security, wherein
electronic wallets can be supplied _to customers of all ages and financial records and
can be used by them even in off-line transactions.

‘There is thus provided, according to a preferred embodiment of the present
invention, a retail unit serving a customer on a purchase, the customer having an

20 - electronic wallet for péying for a purchase via its electronic checkbook sumé equal to
or larger than a predetermined minimal checkbook payment sum, for paying from its

 -electronic purse sums' equal to or smaller than the value stored therein, and for
paYing for replenishing the electronic purse via the electronic checkbook sums equal

to or larger than a predetermined minimal purse replenishment sum, the retail unit



20 may be involved in tasks such as mai ntenance.

Cont r ol | cNOS6#B9 automatic retail system- an automatic r%?ypﬁ”éﬂ?ﬁﬁ“em
wherein a point of sale controls the supply of each nmerchandi se
itemto a.c éﬁorrer 8. Free-access automatic retail ~system- an
aut omat i ¢ INQYIRS: system enabl ing a ~ custoner to renove or consune

‘mer chandi se itens of his c c?
3 a. \\D 96/ @At o sale or determlnm% a purc?1ase prlce, and

PCT/ US95/ 12164 identifies these jtens duri chase or at jts

conpl et i om. aqraymemy unitintegacing Wl@ tﬂeﬁe&émﬂ%gwg'rﬁj 4?3&9"?@“&93%| e

~informati on which is useful ' for paynment. A preferred paynent card
accor di ng with thegaintexfsate fonvetraiviog the parchase price therefrem@andfonauiomatigally
defined herei nbel ow 5 10. Smart card - a secured paynment card in

whi chs t he sgRetingcaécsrding to the purchaseqbﬂumﬂhe value storied indthe ssleatramic putse; ough

aut hori zed prot ocol s. . Electronic checkbook - a personal
payment capd nifird) Eﬁ‘e?fkﬁobl@fﬂyﬁiﬁdt ®um and the minimal purse replenishment sum,
- whether to receive the purc'hase-price via the electronic checkbook, 6r to receive the
purchase price from the electronic purse, or to receive via the electronic checkbook
a calculated purse replenishment sum which is at least the larger of the minimal purse
10 replenishment sum and the difference between the purchase priée and the value '
stored in the electronic purse, to replenish the eiectronic purse with the calculated
purse replenishment sum and to receive the purchase price from the electronic purse.
Further, according to a preferred embodiment of the present invention the
payment unit includes:
15 a. an electronic checkbook transaction unit for receiving payment via the
electronic checkbook; ' |
b. an electronic purse paymeﬁt unit for receiving payment from the
electronic purse; |
c. . an electronic purse loading unit for replenishing the electronic purse; and
20 d. . an automatic transéction manager performing the automaticélly selecting
and.operative to |
activate the electronic checkbook transaction unit to receive _the
purchase price via the electronic checkbook or

to activate the electronic purse payment unit to receive the purchase
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|dent|fy| ng%m;sgf\st one central account and authori zing ”?@f@% | Qn
%}%l
entral

therew th. Accor di ng to the present invention the p

account is a credit account or a bank account. Non limting exanples
of electro ckho lp‘ﬂlg{e conventional credit card and
bank debi t&é%&ﬁﬁ{ﬁ%&ﬁ&fﬁ@& actronic purse - a paynent card whi ch
stores and al | ows |ncre bal.ance.infornati

regardi ng the val ue Eegme %%‘I’%‘B? FBﬁ? %s'ﬁa%sé[ch?%dm't to recelvgﬁréq g?en

15 13. FElectronjc waII - a spart card WhICh i ncludes inter alia an :
el ect r oni celectronic CB‘P@@PS’BOW%IQG'%H?‘%# RUrEBnfepigisiygent sum, to activateathy) or
obj ect of the present invention.is to provide a retail unit allow ng

el ect r oni celeatroric pussaieadingrunitdo spierjaintheseleetsonic autﬁeamtfa@wamwed puese

wi th the use of prior art electronic wallets. 20 Anot her
maj or s0bj eraplerﬁshmenpsmeand fonactivateothe eletivonic puirske paymestrenit taimédeive the
supporting free-access automatic retail. Anot her maj or.

obj ect of pehaseprice fromy s eRetrofictpurséovi de a retail unit which
Additionally, according to a preferred embodiment of the present invention the
payment unit may also include an electronic cash drawer and wherein the electronic
purse payment unit is operative to deposit the purse payment in the electronic cash
10 drawer and the electronic purse loading unit is operative to replenish the electronic
purse by transferring the calculated purse replenishment sum from the electronic cash
drawer to the electronic purse.
Further, according to a preferred embodiment of the present invention the
electronic checkbook is an electronic cache, the electronic cache further inciudes a
15 storage device for storing a cache balance an& an expiration 'date, the payment unit
is operative to check the cache balance and .the expiration date, to r_eject payments
attempted on insufficient cache balances or after the expiration date and to decrease
the cache balance upon cache payment for purchase or replenishment.
There is-alsb provided, in accordance with a preferred embodiment of the
20 present invention, a unit serving a customer on a purchase, the customer having an
electronic wallet for paying for a purchase via its electronic checkbook sums equal to
or larger than a predstermined minimal checkbook payment sum, for paying from its
electronic purse sums equal to or smaller than the value stored therein, and for

paying .for replenishing the electronic purse via the electronic checkbook sums equal



i s opera I ne. The retail unit of the _present
Il nventi o%@o%gr | £ses an electronic wall et paynent PCP’US”“”“
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characteristics: It is capable of charging any sumtgetwe en
zero and peR@esmal sum accessible at a central account via the
el ectronic checkbook of the electronic wallet, thus ~  elimnating

aynent failure an | It elimnates the
resto o purod T B T ‘“‘?E”E“’fgi‘i‘?e el
icie urse bal anc u
IS;J el i ni :}?ﬂ gs the r‘ﬁe%%ynf‘%'?t fpfqg@cw W rb&%es%eﬁ’tﬁ‘fﬂ"'e}‘@ oiAnd communioatingt ur e
t hus I M nat i n% t he associated cost. _ It mnimzes
the ﬁrmurﬂ"ﬂbfh%lﬂew obsale tosgRtreling e purchase price therafromudhe @ayment unit10

m nim zing | oss risks.
comprising:

c. -an electronic checkbook transactioh unit for receiving payment via the
electronic checkbook;
d. | - an electronic cash drawer; |
10 e. | o an electronic purse payment unit for receiving payment from tﬁe
electronic purse and depositing it in the electronic cash draw)ver;_
f. an electronic pufse loading unit for replenishing the electronic purse by
transferring é sum from the electronic cash drawer to the electronic purse; and
g. an automatic transaction manager for automatically selectin_g, according
15 to the purchase price, the value stored in the electronic purse, the minimal checkbook
payment sum and .the minimal purse replenishment sum, whether
to activate the electronic checkbook transaction unit to receive the
purchase price via the electronic checkbook, or |
to activate the electronic purse payment unit to receive the purchase
20 | price from the electronic purse and deposit it in the electrbnic cash drawer; or
o activate the electronic checkbook transaction unit to receive via the
electronic che_ckbook a calc.ullated purse replenishment sum which is at least the
~ larger of the minimal purse replenishment sum and the difference between the

-purchase sum and the value stored in the electr_onic purse, and to activate the



it supports free-access automatic retail. I :
sufhmen?v%’@(‘,‘\ﬂ?qztyln off-line wallet transactions, including rn off-1line
replenlshnent of the electronic purse via the electronlc checkbook, in

order to elﬁctromc ﬁﬂrgé Tadin Qﬁ'ﬂﬂeﬁlﬁmﬂi‘thb@b&tfo@i@ﬁlﬁr&em thiecslaciednioBasiost s.
15 rovi des an eI ectronic wallet systemw th enhanced off-1line

security, gfé@éﬂﬁh the diff reﬁéeeﬁétglgahcig%hlcﬁlaie&sursaereélé%ﬁn@&ntémn@ WRHQABT S

o;fa: I I nanci a recor an be used by themeven in
of f-1ine tra sactions. There is thus provided, according to a
preferred pé‘ﬁ%l?&@rfﬂ?’ﬁ ‘of the present i nvention, a retail unit.

serving a custoner on ur chas t he cust oner havi an ni ¢
wal | et for payilhgre ¢§ aiSGB 'Qlafcpf‘gar‘é?ﬁe‘fﬂﬂ? @nPE?qgfﬁ%% %ﬁ‘g@'gﬁﬁt%ggﬁg
or larger than a predeterm ned mninmal checkbook paynent sum for i ng
fromsts presentinvandon; aretail Yot serving-a Cusiomer PB aRUIsHARS, the wﬁ;wnfzﬁﬁa%ag ue
stored therein, and for- payi ng for replenishing the electronic
purse vi a anheleetrenic walietfor payingdrom its electrpnio purse sums aquabio pesmalierthan a
predeterm ned m nimal purse repleni shment sum the retail unit
S " the value stored therein, and for paying for replenishing the electronic purse via the
. electronic checkbook of the electronic wallet sums equal to or larger than a
predetermined minimal purée replenishment sum, the retail unit includes:
10 a. ‘a point of sale for determining a purchase price; and
b. . a payment unit interfacing with the electronic wallet and communicating
with the point of sale for retrieving the purchase price therefrom, the payment unit
comprising:
c. . an electronic purse payment unit for receiving payment from the
15 electronic purse,;
d. an electronic purse loading unit for replenishing the electronic purse;
e. ~ an electronic checkbook transaction unit for receiving via the electronic
checkbook sums for the replenishment of the electronic purse; and
g. . - an automatic transaction manager for automatically selecting, according
20 tothe pUrchase price, the value stored in the electronic purse and the minimal purse
replenishment sum, whether
to activate the electronic purse payment unit to.receive the purchase

price from the electronic purse, or

to activate the electronic checkbook transaction unit to receive via the



I ncl udes: a point of sale for determnin ur chase
price; arfjo 96109592 b a payment unit interfacing W’E}HS*E
el ectronic wall et and comuni cati ng with the point of sale for

el ect i ng oREEafl dstREoH 2 C‘?a'%ﬁ‘ﬁée?éﬁﬁr%‘ee‘%ﬂ'ﬁ%"@éﬁt°%@éL@?gﬁ 5 21 gt the
U o6+ op! EGEH L He SURMalHyTRE: Frienistert ooy i 4G TAITSTGNER HatwBsn Aoy | a
the el ectronic checkbook, or to receive the purchase : rice fromthe

el ectroni CPWGF'Q%S‘ sy and thecvalye stared !’h@ee?'@%tf‘?% pUrsen & Retbete ealectipaiced
purse repl eni shment sumwhich is at least the larger of the mnimal purse
repl eni shneyrse loading usiintoameplenishdther elestronich puivgee withh they naldulated ppurse and
the value stored in the el ectronic purse, to replenish the

el ect soni creplerdshmeénthsun andatbcadtivatedtheupurse payment unit(ib aaceitenting petdhaeéd to

receive the purchase price fromthe el ect roni c purse
price from the electronic purse. : -

Additionally, acco.rdih_g to a preferred embodiment of the preseﬁt invention the
payment unit may include an electronic cash drawer and wherein the electronic purse
payment unit is operative to deposit the purse payment in the electronic cash drawer

10 and the electronic purse loading unit is operative to replenish the electronic purse by ‘
transferring the calculated purse replenishment sum from the electronic cash drawer
to the electronic purse. |

Further, the retail units of the present invenf_ion may form part of a controlled
supply automatic retail system and the point of sale is operative to control the

15 ‘operation of the controlled supply automatic retail systefn;

Further, the point of sale of any of the retail units may be a cash register
operated by a cashier for determining the price of a manual purchase. _ |

Still further, the retail unit of the present invention may form part of a
single-pass free-access automatic retail syétem having a predefined maximal

20 purchase price and wherein the paymént unit includes means operative to selectively
receive, retain and release the electronic wallet and wherein
Upon receipt of the electronic wallet the payment unit is operative to

retain the electronic wallet, to validate that the maximal purchase price can be

received through the electronic wallet, to provide an indication to the point of sale if

10
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Furt her, a&a%ﬂbggg to a preferred enbodi nent of the present pl-RNR ﬁ%‘the
paynent unit includes: 15. a. - an electronlc checkboo

transaction unit for receiving paynment via the el ectronic

checkbook; the validatibn is successful, athee?ﬁiﬁt rAnédle pslfb%%qﬂéh‘ﬂl‘ﬁ@naﬁﬁhé ipén the
recei ving paynment fromthe ectroni c purse;

an el ect rOphdicRNB GradRacidis sithb dustorhéPtd ah %&Egs:bla%%t%h} Bf‘ Hsoay n/orand

20 : an automatic transaction manager perform
autorratlcall % g_ln nd operative.-to. .

activate t RSP I Bl ustomeri ANk 't r ansaction unit to receive the
purchase price via the el ectro% checkboo

activate the el ect r oMPONRAEYT [18 HKeGACeRTS: %’P%pf’@,@f $aleqrleulates the gurchtage

6 ANVENDED SHEET
5 price and the payment unit operates to receive the purchase price and subsequently

to release the electronic wallet.
o ‘Alternatively, the retail unit of the present invention may form part of a
" dual-pass free-access automatic retail system, wherein the point of sale is located at
an exit location of the dual-pass free-access automatic retail 's_ystem.

10 " There is also provided, in accordance with a preferred embodiment of the
present invention a retail method for serving a customer on a purchase, the customer
having an electronic wallet for paying for a purchase via its electronic checkbook
sums equal to or larger than a predetermined minimal checkbook payment sum, for
paying from its electronic purse sums equal to or smaller than the value stored

15 therein, and for paying for replenishing the -electronic purse via the electronic
checkbook sums equal to or larger than a ﬁredetermined minimal purse replenishment

sum, the method includes the following steps:

a. determining a purchase price; and
b. automatically selecting, according to the purchase price, the value stored
20 in the electronic purse, the minimal checkbook payment sum and the minimal purse

replenishment sum, whether to -
* receive the purchase price via the electronic checkbook, or
to receive the purchase price from the electronic purse,

or to receive via the electronic checkbook a calculated  purse

11
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price fr%Bﬂ&%ectroni C purse, or tmg,’m t he
chec o

el ectronic

ook transaction unit to receive via the el ectr

‘checkbook the cal cul ated purse repl eni shment sum to activate the

el ect r oni geplenishmenP SufEwhizhdisna leditithé targepbe the mihitl PuRsE Féplefishient

oni c

with the calcul ated purse 5 repl eni shnment sum and to activate the

el ect roni guIBRE 1REYARBlerili betweehoh®l Misrchi$s sum and 1 (A8 stBddC fh tHO™
the el ectronic purse. Additionally, according to a preferred
enbodi nen e e | Al t : a n ' I

i ncl ude a%leﬁrgh{ér g%?gcécg% hﬂeglr’eg{&%ir qﬁ%dg'\%ﬁté?rg? np&"ﬁg E@C?Qéjo%éclcmaa p%?speur se
paynment unit i.s,_operative deposit the purse. ne in the.electronic
Caen PeplensSBAl Suin'Snel o (BB he o fcise Wik el destBhig BAERE Ve 1o

repl enish the electronic urse by transferring, the calcul ated
F epl @ni shrrent EuRhen geeeringsloza prelprred meted of the presantjpvention the payment

pur se.
pr esent

10

15

20

ur se
oni c

5 ) Further, according to a preferred enbodi ment of the
i WD @isoincludes an electromic: cash Arawerh apdtbekmettiodnfusthet includes theahe,
the el ectronic cache further includes a -

_steps of depositing the purse payment in the electronic cash drawer and replenishing
the electronic purse by transferring the calculated purse replenishment sum from the
electronic cash drawer. to the electronic purse.

The .retail. method of the present invention may be employed in a single-pass
free-access automatic retail system having a predetermined maximal purchase price
wherein the method also include the steps of
a. ~ validating that the mé‘xi_mal purchase price can be received through the
electronic wallet, and if the validation is successful, retain_ing_ the electronic wallet and
subsequently enabling free-access of the customer to an accessible inventory of
goods and/or services; and |
b. upon barring the free-access, caicula_ting the purchase pric_:e and upon
receipt thereof from the electronic wallet, releasing the electronic wallet.

Finally, according to a preferred embodiment of the present invention the
electronic checkbook is aﬁ.electronic cache having a storage device for storing a
cache balance and an expiration date, and wherein the method further include the
steps of checking the cache balance and the expiration date, rejecting payments

attempted on insufficient cache balance or after the expiration date and decreasing

~ the cache balance upon cache payment for purchase or re'p'.lenishment.
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[ . . .

15 sto e vice for storing a cache bal ance and an expiration date,

t he payne%ﬁg%z i's operative to check the cache bATAEESIHEt he
gexpiration date, to reject paynments attenpted on insufficient cache

bal ance_upon cache. pay oI DESCRETIONOF i BitdiNGs "™ “h

Th [ I ' N nce Wt referred. enbodi nent, of e
20" present | ROdEREN MeRERaN It fdkraidod A Canre e more Bfuren sbe.
th t havi , _.an electronic_wallet for paying for a purchase
via its ef@lowesidetales. dessiption faken aiconiunction with e appeaded HEwiags In

predeterm ned m ni mal checkbook paynent sum for paying fromits .
el ect roni Whithise suns equal to or smaller than the value stored therein,

and for - - _paying for replenishing the el ectronic purse via the
el ectd oni ¢ chefighoblis ausechematid block diagram illustration of a retail unit, constructed

7 to or larger than a predetermned mnimal purse
repl eni shaeordingrto & iprefeeiedi dmbadiment of the ptesehtiimeention; -

Fig. 2 is a schematic block diagram illustration of a variation of the retail unit
of Fig. 1;
| Fig. 3 is a schematic bléck diagram illustration of a payment system,
10 .constructed according to a preferred embodiment of the present invention;
Fig. 4 is a schematic block diagram illustration of a variation of the payment
system of Fig. 3; |
 Fig. 5 is a schematic flow chart illustration of the operation of the payment
system of Fig. 3;
15 Fig. 6 is a schematic block diagram illustration of a variation of the operation
of F_iQ-. 5;
~ Fig. 7 is a schematic flow chart illustration of the operation of tr_'ne payment
system of Fig. 3 in single-pass, free-access automatic retail;
Fig. 8 is a schematic flow chart illustration of the payment system of Fig. 3 in
20 dual-pass, free-access automatic retail; | |
- Figs. 9A - 9C are schematic Elock diagram illustrations of closed, open and
partl'y-o'pen architecture operation modes of the payment systems of the present
inventidn;

Fig. 10 is a schematic flow chart illustration of the operation of a variation of

13
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a. int of sale for determining a purchase price. and
b. _ wog‘@’g’%ynent unit interfacing with the el ectroni & SP¥t2164,
comunicating 5 with the point of sale for retrieving the purchase

P Feot e halTheht i sREHEBR ihel Bebent invention WHIEH lsHiintageous in th8; aneration

el ectroni %gAﬁeec&bﬁok' . _ d. an el ectronic cash drawer;
e ECel QC?‘P‘Oni C purse paynment unit for receiving paynent from

the el ectronic, purse_.and depasitjng . it i-n the elecitronic cash
drawer; E'Q’-. 10A°is"a -Va"%t?f’rblic?'gonioc%ﬂm?@ Rgvantage iR offrline purse
repl eni shing the el ectronic. purse by transferring a sumfromthe
el ect r oni tepigRisBhEneAtier to the el ectronic purse; and g. an

automatic transaction manager for automatically selecting, according 15
to tre purchasFigs: i tA~ 11 armschematicrbiotk diagrasm ustrationsiof opine andtdffeline
m ni mal checkbook paynent sum and the m ni mal purse repl eni shnent
sum whet keplenishment procedures of thd @levtionicamalliehacebrittg aoi thred qerstertdd

transaction unit to receive the _
embodiments of the present invention;
Figs. 12 — 13 are schematic block diagram illus_trations of a preferred
embodiment of the prese.n_t invention which is advantageous in off-li.ne checkbook
10 transactions;.
Fig. 14A - 14G are .schematic flow chart illustrations of seven operations with
| the preferred embodiment of Figs. 12-13;
Fig. 15A —~ 15C are schematic block diagram illustrations describing a variation
of the payment system described i.n Figs. 12—1 3, with advantages as child payment
15 - means; |
Fig. 16A, 16B, 16D, 16F and 16G are schematic flow chart illustrations
describing variations of the respective operations from Figs. 14A—14G according to
the preferred embodiment described in Fig. 15A-15C; and

Fig. 17 is a schematic block diagram illustration of yet another payment system,

20 constructed according to a preferred embodiment of the present invention.
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burchase ilce via the el ectroni c checkbook, or
activate 9@9%?9( roni c purse-paynment unit to receive the M%QZI“ZO
prl ce fromthe electronic purse and deposit it in the electronic cash

draver: of i « DETAILED DESCRIPTIDNSR YAEPAREERFED EMBOERR O |
Cpe e P Bt URR SOl el Bk ok SoRlroléd Supbhf Automatic, @RS °

ur chase sum an he val ue stor n the electronic rs and to activate’
ItO he ' ge erence is made toei-dg which ?lustrateg,@g&grg&mbodlment of theyp

I%?:/T? 323523/ 1pnesgnt inventions| The fedail systemsd Fig aldigegerallyirefasenegs dnincarmarnates a
el ectronic purse fromthe el ectronic cash drawer with the difference
bet weén t hpaymeousystend Dwhich is aubstasttiatiytailarerfrae dysteen for executing payment
price. There is also provided, in accordance with a preferred
enmbodi nent orfers heceived from a Point Of Sale (POS) 10. Non-limiting examples for POS 10 are
a supermarket cash régister, or a contrdl unit of a vending machine, a public
telephone or the gas pump in a gas station.
Payment system 7 comprises a payment unit 8 communicating with POS 10
10 for recei_ving payment requests, interfacing with any one of electronic wallets 9A-9N
for paYment therefrom and communicating as neede‘d with transaction processing
centers of financial institutions 20A-20K to execdte electronic checkbook transactions.
At each purchase, payment unit 8 interfaces with an electronic wallet and
automatically determines the transactions to be éxecute'd for payment, i.e. a
15 transaction operating to pay by electronic purse of the electronic wallet or to first
replenish the electrdnic. purse by payment froﬁ'l a remote account via the electronic
checkbook and then to pay with the electronic purse, or to pay from a remote account
via the electronic checkbook as described in detail hereinbelow.
Payment unit 8 communicates selectively with processing centers of financial
20  institutions 20A-20K respective to the central accounts related to the electronic
wallets presented at the' payment unit.
Prdcessing centers of financial institution 20A-20K execute transactions related

to central accounts mairitained by the respective financial institutions, e.g. credit

accounts or bank accounts, the accounts being identified and accessible by the

15
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preaﬁgvmhnvgntlon a retail unit serving a customer on a purchase, the
custoner an el ectronic wallet for paying frBeTUS2/2&kct roni c
purse sums equal to or smaller than . the value stored therein, and

for payi an%cﬂ'Pche@rgg%mh%& ‘?lﬁh@'&&étfd?ﬁé walitisse via the - el ectronic

checkbook roni c wal sSuns equal to or larger than a

o e B‘as?é'@?ﬁhyﬁtfrﬂsma&aﬂ%g?%fvpﬂi?t@x Bt OF elsirBhi kit cA=olf™

b. nment unit, interfaci W|th he el ectrqgnic wal |l et and
communi cat i ng "t will be FArRCiaRd ﬁ'@ rFf1 giweeg; an eéi?ﬁﬁo"i'ﬁé”%'lﬁt%e

price therefrom the paynent unit rising

an el ect r paymeptiuad q)mﬂyehe hquntaqtrorr@c@pm ngeqﬁawmmunfqa@nmcpreevqrs from

el ectroni c purse; an el ectronic purse |oading unit for
repl éni shdnsgandeethm@'t acommmpmaimn link. The communication betwasniayoentuinit 8
checkbook transaction unit for receiving via the electronic

checkbookafdamproesssimgcermtpt i il institution cindsd exavutedien ise, crelbctronic
an automatic transacti on nanager for automatically sel ecting,

| %8 ? g;d 132 gc?ﬁb%o&?ﬁdggﬁmﬁﬁﬁg? Be Péddr8ed h’t‘ﬁaﬁﬁéd&%n‘ﬁtﬂrﬁi’tréﬁ'sfbﬁ@d theérehfteri C
to processing centers of financial institutions for batch processing, as will be de_scnbed
in more detai_l_hereinbelow._ Retail unit 2 is the combination of payment unit 8 and
10 point of sale 10. S | - ¢
Reference is made to Fig. 2, which' describes a variation of the preferred
embodiment of Fig. 1. In this embodiment, a payment unit 8A is divided into a
. payment terminal 21A and a payment hub 22. The payment hub being common to a
plurality of payment terminals 21A-21M. In the illustrated embodiment, a plurality of
15 POS, of which three referenced 10A, 10B and 1.QM are shown, interface with a
plurality of corresponding payment terminals, referenced 21A, 21B and 21M. In
representative payment unit 8A, the payment terminal 21A communic_a_tes ‘with thé.
respéctive POS 10A and interfaces with electronic wallets 9A-9N, while the payment
hub 22 executes the transactions and communicates, as.nee_ded, with processing
20 centers of financial institutions 20A-20K, as described in detail with reference to Fig.
4 below. |
Each one of payment tefmmals 21A - 21M effectlvely forms. with payment hub

22 a payment unit 8A—-8M, as schematically |llustrated by the payment unit referenced

8A, which is functionally and structurally equivaient to payment unit 8 of Fig. 1. Thus,

- 16
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¥ epl eni shment sum whet her to activate act roni c
purse payMEn6/3B2t to receive the purchase price fl’rﬁa‘lﬁﬁ’gk‘%
el ectroni c purse, or to activate the electronic

g heckbook Jrﬁ%@é‘:@ﬁ%%ez H&ieh 8 drBfefietfenibstifBRts of thé present invention described

PCT/ US95/-12164 o 21 onj ' - : :

re p: eni s E #ﬁﬁ?mgﬁ'ﬁwg% ??pef%g{ooé] é%@%ﬁ@ﬁ?%e?b&@{ t&? l&@ E‘sg?%fzﬁﬁi land F'% urse
repl eni shnent . sum t di ff _ :

ho val ue Bromiany.sastobrael UBHF SRds! Ho 2dpmes by srRbie aiy e &
purse loading unit to replenish the electronic purse W th the cal cul ated
purse 5 POSHOA-<OM withiihe sespestive payment teaminal I?éAp‘@rma'b‘i@ﬁﬁWF“Uh‘i’q Ego

receive the purchase price fromthe el ectronic purse.
tAﬂcei i t onal (only zm_:ismmm, is @qaivialertt to retail enibd of Figat, thus: urleps ethenwisemaed.i on
the prefefred embodiments of the present invention described 'he_reinbelow with
respect to a retail unit cover both the variations of Fig. 1 and Fig. 2.
Reference is made to Fig. 3 which is a detailed block diagram illustration of the
payment system 7. Electronic wallet 9 which is personal to a _cusfomer 12 who is
10 making a purchase ét POS 10, comprises an electronic purse 310 containing
information ide_ntifyinQ the amount of electronic cash stored in its register 311. The
electronic wallet also combrises an electronic checkbook 320, which register 321
contains information identifying and authorizing transactions with at least one credit
or bank account, made through prdce‘ssing centers of financial institutions 20. External
15 interface 340 ser\}es as an interface between the electronic wallet and payment units
| 8. External interface 340 .comp'riSes communication hardware as well as secured
protocols for reading or. altering the information étored in the electronic wgllet. These
protocols preferably include a requirement for keying-in a secret PIN (personal
identification number) code via customer interface 352, as a precondition for any
20 transaction with wallet 9.
. Payment unit 8 COmpﬁses an automatic transaction manager 361, which
'contl‘ols éll transactions executed with respect' to _el_ectronic'wallet 9.

Automatic transaction manager unit 361 selects and controls the operation of

three transaction units; an electronic purse payment unit 363, electronic purse loading

17



paynment Ugiolog/§ese2i Ncl ude an el ectronic cash drawer and V\,hef,g.k.,% #?ﬁlu
el ectroni ¢ purse paynment unit is operative to deposit P € ‘purse

paynent in the electronic cash drawer 10 and the el ectronic purse
| oadi ng uphit 365 afd anadlésteoriochegkbook transdutionluniti3660 For pacispayment request
transferring the cal cul ated purse repl eni shnent sumfromthe electronic

cash- dr angiceived from POS 1 0 threligit POS Thtorfaide 383, automatic transactiorfrighdgar.uriithe
retail units of the present invention may form part of a controlled

suppl y a“%@ﬁ%%if‘été- ﬁ%@irhnéﬁ&bﬁ%rﬁ%éa@ﬂoﬁ@{d“Ibggafxe%@ieﬁ arfd BEHrAingNe sél@.ctls

- control "t operation of the control supply autonmati ¢ Tretai
. system . . Fynetl 0] sale of any of the retail
units nawaghaOfctgghthggiﬁ ?Eg and ébes {bo%ég‘rvaa t=Ie’d by a cashier for determning

- the price of a nual purchase. . Still further. the retail
uni t Bof the prEEEHPRICAIERG PaHMARLAIL67 pammupfcaies with Sicckirig, fsg et

free-access automatic retail system havij n1g a predefined nmaxi ml 20 '

pur chase @lectrenigriwmaliat & When mait 363 sActivated tonRaY,aurshase; sumerequired byo

sel ectively receive, retain and rel ease the electronic wallet and

wherein POS 10, it operates to reducgptiwe ameuntef elgctronis aasbstorediin registes 811 thy

paynent unit is operative to retain the electronic wallet, to

val i dat e theaputdhasgesumpwhilerinbeasingr theeammoanbof electronic cash stored in an

electronic cash drawer 364 by the same sum. |
10 The electronic cash accumulated in electronic cash drawer 364 can be \!
transformed into money by settlement with cash pool y_ni_ts 384 of processing centers
of suitable financial institutions, referenced collectively 20. Usually_,_this money will be
deposited in-a bank account of the merchant 11.
Electronic checkbook payment unit 366 operates_to transfer a specified sum
15 from a customer's account in financial institution 20 corresponding to- customer's
electronic checkbook 320, either to the merchant's account when checkbook payment
is executed, or to cash pool 384 for purqha_s_i_ng _ electrorjic_: cash for purse
replenishment. POS interface 353 is operative to r_eceivg payment requests from POS
10 and return payment acknowledgements upon payment completion. B |
20 Electronic purse loading unit 365 is capable of loading electronic éash. into
~ electronic purse 310, typ_ical_iy upon purchasing the _eleqtronic cash by the electronic
checkbook 320 from a cash pool 384 during a purée _reple_nishment trahsaction.
Card interface 351 includes hardware and protocols known in the art for

secured communication with electronic wallet 9.__ it may i_nqlude mechanical means
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fecei ved t he electronic wallet, to provide an indication to
poi nt of s‘g HBPSJZ FCT/US93/ H}“
WO 96/ 09592

PCT/ US95/ 18364tve 1o retgfﬁea,yglégﬂﬁhic%ﬂe‘i @Hﬁg%ﬂsﬁlﬁmﬁ ?ﬁd 16'rBleaSt it°gdh the

subsequentTy ena |ng, u ication ree-access
cust oner ;- SafipaclGh S bdor. R U cBneBEes oBfilication or evelCAlbf fiin®, |1°
of sale calcul .es the

dth
to recei ver#MRAGHARS BYs HQ'BF %@“Eﬁwesmg‘ﬂﬂéﬁpﬁ% meais. pg%/ n%?émg[és ?"ﬁ%ﬁggses

el ectronic vvaIIet Al ternatively, the ret unit of the
present i nGQIAUBICHAY link gy, gevedp coliect paymentdn atoliop é@“@@&§?§9§1ﬂ Hiat i c
retail system wherein the point of sale is |ocated at . an exit

| ocat Bon otar hefafcallepting paymentios @stard wsedewitl arcslilar telopbene. 10
There is aI so provided, in accordance with a preferred enbodi nent of the

- As an optxona! featurs, payment unit 8 may include a customer interface 352,
for example a keypad and a display, operative to display status information and to
allow adding a Personal Identification Number (PIN). As is well known in the art, a PIN
is a secret code which serves as an electronic signature to enhance transaction

10 security. If more than one central account is accessible by electronic checkbook 320,
the customer may use customer interface 352 to select the account to be charged.

Merchant interface 362 may be any communication link which enables the
owner and/or operator of thé retail system of which paymeﬁt unit 8 is part of to enter
-operation parameters into automatic transaction manager 361, for example the

15 minimal electronic checkbook payment sum. A non limiting example' is that of a
: bommunication link to the merchant's office computer.

Remote account interfade 370 incorporates hardware and protocols known in
the art for secured communication with transaction processing centers of financial
institutions 20, respective to th_e accounts identiﬁed by register 321 of electronic

20  checkbooks 320 included in the cu-stomers'-electronic walléts 9. The communication
can be either on line or off-line. Non limiting examples of 'on-line communication
means inélude dial-up telephone lines, dedicated lines or cellular data communication.

A non limiting example of off-line communication means is a handheld terminal for

unloading transaction infor'mation from payment unit 8 when visiting them, and

19
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present invention a retail method for serving a customer on a purchase, t he
cust omer WO96/09592hayj ng an el ectronic wallet for paying foPCHUBRRMMse via
its el ectronic checkbook sunms equal to or larger than a

Bl Gt ont SeRIdBdg o ERIFISRR 0BRATEF to pHffeshib centare of RN HRnSi b °

t herei n, ayi ol Lshin ic purs LA the
el cct r oni 25y SmAGicatg By FlinIcE g Welytps §¢ﬁéé«?ﬁﬁ§;ﬂ@n&e&&r@frlmiaed
I Ni i h hod i ncl ydes .the follow n
glt g:oga | Imrj'rgasye wrog ltﬁg Icﬁngre Waydépépmqgsdw g\tfg&agmﬁtgs'fgoraﬂh@eﬁnm' | institutiong, J
automatical ly sel ecting, according to the purchase price, the value stored
20 in t fRereinée at theirpeishasts offise apd downloadinghisipiormaliaa into payment units:
m ni mal purse repl eni shment sum whether to
receiSve t Bedyringc@isit. price via the el ectroni ¢ checkbook, -or
to receive the purchase price fromthe el ectronic purse,
or to receive Elettionic safec36dis anddiecttinte storageldevicatfod tempéaary electronic
11 '

storage of central transactions executed in an off-line communication. Transaction
orders are stored in the electronic safe 368 until they are downioaded for batch

processing during a communication session with the transaction processing centers

10 of financial institutions 20. . o | q

Each of the transaction processing centers of financial institutions 20 comprises
customers' credit and/or bank accounts referenced 381 and 382 and a cash pool 384.
Customers' credit and/or bank accounts 381 and 382 correspond to electronic
checkbooks, such as the electronic checkbook 320, are charged for payment
15 transactions wherein the charged amount is trénsferrgd to a bank account (not shown)
' of the merchant 11. Accounts 381 and 382 are aiso charged for purse replenishment
transactions wherein the charged amount is transformed into electronic cash by cash

pool 384 and transferred electronically to the ele&tronic purse 310.
Cash pool 384 is an accounting unit for transforming money paid by electronic
20 checkbooks 320 into electronic cash loaded into electronic purse 310, and for
transforming electronic cash received from electronic purse 310 or from electronic
cash drawers 364 into cash deposited to the merchant’s bank account. Cash pool unit
384 includes the protocols knt;wn in the art for transferring electronic cash to

electronic purse 310 and fr_om electronic cash drawer 364.

20
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1D 96/ 09592
PCT/ US95M@ §@0ps92 repl eni shment sumwhich is at | east YGEUPRAGYR of the
_mni mal purse repl eni shnent sum and the difference between the

“purchase sum apsh i eadtedrawer 884/ dhd' dlctr onic safee:kdﬁzﬁfeoﬁ\jeferaﬁfyss’écu}éh by

repl eni sh the el'ectronic purse wth the ca cul ate

pur s, S“5‘5%%”33&8&&’%@?&béﬁeé%flﬁﬁ i§ e, ?*é%éﬁ?feﬁ%% e Pl
present inventiaon the ncl udes an el ectroni c cash

t . it
draver, ahfay rlﬁggﬁgﬁ&%?‘?ﬁ@lnfq{aagagg%rﬁg%erem steps of ‘depositing the

purse paynent In the el ectronic cash drawer and repl eni shing t he
el ectrorii ¢ pur §eferenee isvopee 1o Fig. dwhichjliysirates @ vasiatien Pé}h%‘?ﬁ%rﬁﬁls'&%mn
fromthe el ectronic cash drawer to the el ectronic purse. 10

The r&t ai lof irig. & dnodifieth@cporingito thevietail systemyofifig c2ptamparedrtodheisystem pass
free-access automatic retail system having a predeterm ned maxi mal purchase
price of Fig.whe Paymenbenites fufcFigl 4oisi dividedeintdra paymentoferminal 21 aad a

val i dat | ng t hat t he maxi mal purchase price can be received through the

payment hub 22, interfacing through hub interface 850 and terminal interface 851. All
elements of payment unit 8 of Fig. 4 are -similar in their function and construction to
those of Fig. 3, except the automatic transaction manager which operates with a

10 - plurality of payment terminals 21 through terminal interface 851. However, the blocks
are distributed between payment terminal 21 which includes the POS interface 353,
the card interface 351 and dptionally the customer interface 352, and payment hub
22 which includes automatic transaction manager 361, merchant interface 362,
electronic safe 368, electronic purse payment unit 363, electronic purse loading unit

15 365, electronic checkbook transaction unit 366, electronic cash drawer 364, and
remote account interface 370.

Reference is made now also to Fig. 5 which illustrates a préferred method of

operating the automatic transaction manager 361 of Figs. 3 and 4. Block 451 indicates
the idle state of the payment system 7, ready for 'starti_ng a transaction. In block 452

20 an electroni§ wallet 9 with a sum of SBALANCE of electronic cash stored in register
311 is received,- and the customer is pfeferably prompted to key-in his PIN code
thrOUQh customer interface 352. In block 453 a request for payment of $SUM is
received from POS 10 through POS interface 353. '

In block 454 $SUM is compared to the minimal checkbook payment transaction
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el ectroni S@ﬁgﬂ, §z and if the validation is successful, retaining the
el ectroni and 15 subsequently enabling free- acIEU§N12164
custoner to an accessible inventory of goods and/or services; and

b. u n barri free-acce cal cu ur chase prjce

and upon Sum fefe erepeed p{}aw@géﬂf ogdeg o a%tear'@& Y"bﬁ f@fmﬁrﬁpgolr faymat gist he
electronic wal |l et. Finally, according to _a referred

embodi ment feasibledf theaanswer ||$19@ﬁ¥'Y%Weﬂhés indicated i @gﬂ‘ Gﬁﬁc SUMisesmparedan

el ectronic cache having a storage device for storing a cache

‘bal ance amdittnSBALANGE ito detirmine whethener pirsetttansactionis feasiblecas iwelll ifdbet he

steps of checking the cache bal ance and the expiration date, rejecting
paynents electronic ursentansaction issnbf feasibid therc tree trahsactionois diréeted ttbehe

expiration date and decreasing t he .cache bal ance upon cache paynent
fl gr pyrc ha&%ckbo%tg /rrhﬁeaaiaﬁerrﬁn 366 as indicated by block 460.

PCT/ US95/ 12164yt both checkbook and purse payment tRifidactibhe 78 fedsibld, e thaltsadioN! NCS

can be executed either way so a logical switch 459 is provided to direct the
transaction either to the checkbook transaction unit 366 as indicated by block 460 or
the purse payment unit 363 as indicated by block 457. The switch setting in 459 to
10 - either C or P position is either predetermined by the merchant 11' through the
merchant interface 362, or is made selectable by the customer during purchase
through customer interface 352. |
if the answer in 454 is negative, i.e. the payment has been found unfeasible
for checkbook payment, it is checked for purse payment feasibility as indicated in
15 . block 455. In block 457 the payment is found feasible through the purse, i.e. $SUM
is smaller or equal to $BALANCE and therefore payment is executed through purse
payment unit 363.
However, if $SUM is larger than $BALANCE, the electronic purse must be.
repienished to enable payment. As indicated by block 456, the electronic purse 310
20 is replenished via the electronic checkbook 320 through units 366 and 365 with at
least the larger of the minimal purse replenishment sum referenced $MINPR and
$SUM minus $BALANCE, i.e. the sum neeess_ary.for sufficient payment.. Only then
purse payment is executed in 457 through unit 363.

It will be appreciated that instead of accessing the electronic purse twice, for

22
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il'he prese ' fion will be understood and appreciated nore fully from
t he Wo#@ﬁ?s&m ng detail ed description taken in conj uncRGTHSA1BK4t he
.appended draw ngs in -whi ch: 5 Fig. 1 is a schematic

2k 5N A ol A or o BT,

7™ 6 SO R, R0 AR e 0l B Pl o

of a paynent system constructed accor di ng to a preferred enbodi nent
of the pr e@@ha .riherﬂlifenence between the replenishynent sum and t brfasicolecting
diagramillustration of a variation of the payment system of Fig.
3; therefromRhis vBluesby unith86ait if cthid differércet is Inegativeat Both afodeseare
operation of the paynment systemof Fig. 3; 15 Fig. 61is

af SIC: hemat5 | matHematicalip@andnfuhttionally etquiweﬁt éxcept fortd gpecid! ddse duxeribbd With
o ~ reference to Fig. 10A below.

The minimal checkbook payment sum $MINCP and the minimal purse
replenishment sum $MINPR are parameters predefihed by the merchant and/or
financial insﬁtutions to avoid the cost of ce'ntral transactions for low value transactions.

10 ) | It will be appreciated that customer interface 352 may indicate at step 456 the
| amount n'ecesser'y for replenishment and allow the customer to select a sum larger
 than this amount, e.g. for increasing the amount of electronic cash in his electronic
wallet for future use. |
| When payment is completed; either in 457 or' 460, the payment of $SUM is
15 acknewledged to POS 10 as indicated by block 461. in Block 462 an indication is
received from POS 10 as to whether the purchase is completed. Non Iimiting_
examples for purchase completion follow hereinbelow. if POS 'io is a s_upermarket
cash register, purchase is completed upon payment. If POS 10 is a public telephone, |
* purchase will be completed oniy upon hang up and may include a number of
20 intermediate payments.. | |
R pufc'hase has not been completed in 462, then in 453 the payment system
is aWaiting the next payment request from the POS. If purchase is completed in 462,
" the card is 'retume'd to the customer in 463 by card interface 351, and payment

system 7 returns to its idle state_451. feady to serve another customer.
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Fig. 7 is_a schematic flow chart illustration of the operati e
paynent WO 96/03 se ystem of Fig. 3 in single-pass, free- accega@ﬁg‘%}é&

retail; Fig. 8 is a schematic flow chart illustration of the

payment - syst emjpjodiddbe apprecialfl that sincd amasum betweerszeremndahe aredmal surhai |
Figs. 9A - 9C are schematic bl ock diagramillustrations of closed, open and

partly- opehafgédHtid £6 tihé QISR wanetrmdee élécﬁmc RABOKEIBOKSIE srsa%bleoﬁmh hae

pr esent I nvention; - Fig. 10 is a schematic flow chart

'1|3| ustrat Ip%@"gﬂbgggfgg%baa _h@feiﬁaﬂ&fe‘, fie'taifuréfand interruption deficiencies of the

LS Wi o B s ot i
Flo. 10A 's a VRaerfleI?etnlc%nlsoInalc:iegnow also to Fag %d BaﬁSstiraQeg faI varlatlor{3 Stﬁe
payment procedure of Fig. 5, in the case where the minimal checkbook payment sum
$MINCI5 is higher than the maximal possible payment sum $SUM for any single
payment transactions. _Sq_ch situations are_typical, for e:_(ample, to common vending
maehines or pg__t)_lic telephone calle, or $MINCP can be set intentionally to a high value
10 by a merchant_ wishing to avoid paying credit card trahsaction:fees. _erovided that '
purse replenishment fees are paid by the customer. In such circumstances blocks
454, 458, 459 and 460 iof Fig. 5 can be eliminated, thus yielding. the simplified
procedure of Fig. 6. | |
In 451, the paynjent unitis in its idle state, ready to receive an electronic wallet
15 . 9 with SBALANCE in its purse as indicated in block 452. In block 453 a request for
payment of $SUM is received, and in 455 a check is made to determine whether
payment can be made from the present purse ba_iance. If the answer is positive,
payment is made from the purse in 457. If the current balance is found iﬁsufficient in
455, then it is first replenished with a sufficient sum in 456 or with a larger desired
20 sum specified by the customer, and then the purse is charged in 457. In 461 payment
is acknowledged to the POS, and in 462, purchase is either completed, followed by
card return in 463, or is continued in 453.

it will be appreciated that Fig. 5 presents a more general case than Fig. 6, and

that the procedure of Fig. 5 can always be attained by usi'ng, the procedure of Fig. 6

24

. SUBSTITUTE SHEET (RULE 26)



repI eni shnent ; Figs. 11 A- 11 C are schematic Dbl ock diagram

i|lustrat Nﬁﬂgé’%”bn line and off-line r epl eni shment POVERSHHYs ~ of
the electronic wallet according to three preferred. enbodi ment s of
t he presenand Rétting SMINCP to a value higheTitan ahy possible puichasé pfiee) ¢ bl ock
diagramillustrations of a preferred enbodi ment of the present

i nvention which is advantageous in off-Iine checkbook 10 transacti ons;
Fig. 14A - 14G are schematic fl ow chart illustrations of seven operations

W th the preferr dee%‘p Adcels Autdma Fig.
15A - 15C are schematic %\ Qr agram | I I ustratronsg%eséar!br ng a variation

paymont | 15 Roimigtes Rofol Hiked fb Figti. 458 8 whicn ARG Rhefiigh bt 4

schemati c flowchart |Ilustrat ons rrbr vari ations ,of the
respedt i vell8BACEEFS ALOMAIG ’ﬁtﬁ systam. EQ@‘%@% amrd to the P’esqqté“\fﬁ@\o@r red
enbodi nent described in Fig. 15A-15C, and Fig. 17 is a
schemat i ¢ Mopdiwitiagrexamples of rfree-aacens gutomatict leaib systems awaefnee-access

vending machine, such as the one described in a co-pending PCT Patent Application
. PCT/US/06882 to the present inventor, a parking meter or the gates of an automatic
parking garage wherein the customer alone determines the parking time of his car,
10 automatic entrance and exit turnstiles in a subway where the customer pays according
to the distance he actually travels, or a similar situation on a tolf road. -
According to the present invention, in a free-access automatic retail system, the
POS controlsthe eriabting of a customer's free-access to an accessible inventory of
. merchandise items, which may include goods and/or services. When free-access to
15 the inventory is enabled, the customer may remove or consume any number of items
within the inventory, while the POS is.monit_ori_ng the removal or consumption of items.
Upon purchase completion, the. POS bars the free-access and calculates the
purchase price to be paid for at the respective payment unit. |
In a single-pass free-access automatic retail system the electronic wallet is
20 retained within the payment unit throughout the purchase thus the electronic wallet |
is presented once at a payment unit. In a dual-pass retail system the electronic wallet
is presented twice, at the beginning of purchase for enabling tree-access_. and at the
. end of purchase for completing the payment.

Fig. 7 describes the operation of a single-pass free-access automatic retail
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20 constructed according to a preferred enbodi nent of the present
i nvent i onWO %6/09592 PCT/US95/121644

WO 96/ 09592 .
P US05] 1 and i 4 e & pelTB SR R So or  oron,
GG T RRTE . T A——. N SR P
The retail systemof Fig. 1, generally referenced 1, incorporates a 5
paynent syst emRefeiienca is madedantig.ahtwhich geseritas thefapesationsofepayimentamitdit i ng
paynment . orders received froma Point O Sale (POS) 10. Non-limting
exanpl es’ {efr FigO8 ar(Figr 4) for a single-pass free-access automatic retail system,
5 According to the present invention, the operation of a single-pass free-access
automatic retail system includes a first step 6f validating that the electronic wallet can
be charged for the value of the entire accessible invéntory prior to the POS enabling
free-access to the accessible inventory, and a second step of payment for the actual
purchase as determined by the POS upon barring the access to the accessible
10 inventory. | o ‘
The payment system is ready to receiQ_e an electronic wallet 9 at 701. At 702
an electronic wallet is received at card interface 351 of payment unit 8 (Fig. 3 or F"x_g.
4) and is retained therein. At 703 checkbook transaction unit 366 is actuated by
automatic transaction manager 361, to check the validity of the electronic wallet for
15 payment of SMAXP, a parameter received from POS 10 through POS interface 353
representing the value of the entire accessible inventory offered through POS 10.
The advance validity check indicated by block 703 must be of a _ve_ry‘low cost,
since the validity check is part of each and every transaction, even if the final payment
isof _a'very small sum. The advance validity check in block 703 may include practices
20 common in the prior art for fow-cost, off-line validation, such as checking the PIN code
and/or looking in red lists of cancelled éardé received during cofnmunication with
financial institutions 20 and maintained in unit 366.

If an electronic wallet 9 is validated by the respective financial institution for a

specified sum which is smaller than $MAXP, the merchant may wish to share some
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a superrrar%t%ﬁ)?ﬁp register, or a control unit of a vendi ngP@i.ﬁgbg}le&
5 .

public ephone or the gas punp in a gas station.

Paynment system 7 conprises a paynment unit 8 comuni cating with POS 10 10
for receiving paynment . reguests, interfacing wth apy .one of electronic

wal I ets 0A0bHne fisk, and is§ll apBpe,the Haneactom, AN ciskANArEE, FaAISAA FeBmRD
with transacti on processi.ng centers of financial institutions

20A- 20K t optactice i the pyor agi Thus arkadancer alidity cheels acceptable bywthe-present
purchase, paynment unit 8 interfaces with an electronic wallet and

aut onat i calnventien wilhbe eonsideredrasa poddeduse meeling dhe éolloadng criteriay ap$MAXP e.
a 15 transaction operating to pay by electronic purse of the electronic

wal | et or {socHargédble to the elecebhiewallet!t)ahe validdtion proredar iByapprve by tHeom a
renote account via the electronic checkbook and then to pay with '

the elsect r pynacivl Stharféfal t Mishifiltioh " fAb2elcRiBhR Welet rilksuer) which iafsd’ 8kes

el ectroni ¢ checkbook as described In detail herei nbel ow

v " hagBnSBIY Tor i FaEALAL KB ¥ AP SATC LRGSO g e
el 2 e ol SiistA e dpes pEF VG oo SRR B SO il i
related merchant agrees to take the remainder of the risk; d) tﬁe transaction cost is small
rélative to the average payment. The presént invention also provides improved means
10 for qff-line validity checks with higher security at lower costs, as will be described in
reference to Fig. 12-16G below.
I the validity check in 703 is negativé, a transaction rejection signal is sent at
708 to POS 10 through POS interface 353, electronic wallet 9 is returned to the
customer by card interface 351 accompanied by a message through customer
15 interface 352, and the payment system is ready for receiving the next electronic wallet
at 701. If the validity check in 703 is positive, an access-enable signal is sent to POS
10 at 704, and the customer gains free-access which enables him to remove or
consume items of his choice. |
Block 705 indicates that payment unit 8 awaits a payment request for $SUM
20 N from POS 10 received through POS interface 353 once the pUrchése is concluded -
o and free-access is barred. At 706 the alectronic'wallet is charged for $SUM according
to the payment procedure described with reference to Fig. 5.
It will be appreciated that si'née $SUM is always smaller than $MAXP, since

payment for $MAXP has been validated in advance in 703, and since the payment
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to centrako9gesyst S mai ntai ned by the respective financi al é‘gﬁ, kltlons
e.g. credit accounts or bank accounts, the account™ ﬁd

identified and accessible by the

peT/ Uses et Y HeR s fallureree, a failure-free expoution of the ayment o A

Paynent u oni ets 9
w1l bd % Swﬁa&%ﬁﬁm{!”ﬁ% RYUASEE sBovdeled [rilie Mlys trantabie an
paynent unlt b tact or by c tI ess ¢ n| cation or even
Do 5 18 mandBiny éon g aete%mrtrs&m% PaMmentiRlEs AR neLaTiasmable
bet ween payment unit 8 a processing center of a financi aI_ :
i nstituti d@ aktematc sstall @sdhey lﬁeFPfPﬁ%"t g prafikitive [pepbole in their opreatione crlling
transactions may be recorded at payment unit 8 and transferred thereafter
to prdcesdommisuset ers of financial institutions for batch processi ng, as
will be described in more detail hereinbelow. Retail unit 2 is the
combi nati on of Upympaymeni ¢orfipiation, the c_ard is returned to the customer as indicated
' by block 708 by card interface 351, and the payment unit is ready in 701 for the next
transaction.
In a dual-pass free-access automatic retail system, two interactio‘ns between
10 the electronic wallet and the payment system are required, one at an entrance
location to gain access to the accessible inventory and the second in an exit location
~to complete payment for the goods and/or services actually purchased. For example,
in a parking éarage, first insertion of an electronic wallet 9 is required at its entrance
for opening a gate, and a second insertion of the same electronic wallet 9 is required
15 upon exit for payment according to the actual parking time.
According to a preferred embodirhent of the present.invention the payment
‘system US_ed ina d_Ual-pa_ss free-access automatic retail systém is that of the variation
illustrated in Fig. 2 and in more detail in Fig. 4.
As shown in Fig. 2 with reference to the non li_miting example of a parking
20 garage, the controller of an entrance gate may be a first POS 10A interfacing with
payment terminal 21A, while the contro.ller of an exit gate may be a second POS 10B
interfacing with payment terminal 21B.

It will be appreciated that since the interactions are at the beginning and at the

end of a purchase, the customer can use the electronic wallet freely in-between for
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10 Poi Ny e 10. Reference is nmade to_Fj whi ch
@6/@@5 ?Céﬁ&ggllz

describes a variation of the preferred enbodi nent o 164
this enbodi ment, a paynent unit 8A is divided into a paynent

termnal 21 A and aynent - hub 22, The payment hub being common to a
plurality BWH&?ﬁ%&fg?éﬁ?%ﬁ?rﬁ?iéﬂ-wcﬁs%n the illustrated enbodinent, a
plurality of 15 PGS, of which three reference A, 10B and 10M arge
shown, interfac8shownin cH‘Q- 2 angd 4, eﬂqyﬂlﬁrﬁfteﬁﬂﬁnﬁg?égﬁﬁf‘%gz‘éméﬁce with
termnals, referenced 21A, 21B and 2IM In a representative paynent
unit 8A, t Rlecirapicemallet & through card ipteriacai 35, adthiP©f tQAand 10B thr@@pgéls ve
POS 1 OA and interfaces with electronic wallets 9A-9N, while the paynent
hub 22 exeinberace 383,t witin castomers! 2athdoughmeustoower dnterface 1352J add with payment
processing 20 centers of financial institutions 20A- 20K, as descri bed

in detsai | wub22rihfcuighrasb interfad® 850. Payment hbbl 2interfaces with paymertaefmimae of
paynment termnals 21A - 21 Meffectively fornms with paynent hub 22

a payment wAtan%fﬁé@ra&gﬁ HteAA¢d 851 landiih lF?/ééa ggﬁiam fﬁﬂ&ioﬁé‘léfmﬁﬁr_t%i\ése

referenced ich 1's functiona structurally equivalent to

‘payment ungt pRyflent' it & déS4bed hereinabove in reference to Fig. 5, with modified
programming of automatic transaction manager 361 described with respect to Fig. 8.
As shown in Fig. 8, the operation of payment system 27 starts _wiih step 802
10 as an electronic wallet is received at a payment terminai 21A, working in conjunction
with POS 10A which is the controller of an entrance gate to the parking garage. in
803 the card is checked for validity for payment of $MAXP, wherein $MAXP is the
maximal parking fee, e.g. equivalent to seven day parking. If the validity check is
negative, the transaction is rejected at 809; the entrance gate remains closed and the
15 customer is instructed, through customer interface 352, e.g. an illuminated sign, to
ieave the gate. The card is then returned to the customer in 808.

" Hf the validity check is positive, an electronic pawn of $MAXP is charged. An
electronic pawn refers herein to a reversible payment transaction whose transaction
cost is relatively low. The electronic pawn enables to charge the cuétomer if he doés

20  not present the electronic watllet 9 at payment terminal 21B of the exit Iocatiqn within
a predetennined period -of time.
| The electronic pawn is drawn by payment unit 8. Preferably this is made by an
off-line charge of $MAXP to the electronic wallet according to the procedure of Fig.

5 which may involive an electronic check payment which will be deposited in electronic
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16 unl ess otherw se noted, the preferred enbodi nents of the -
present W92 descri bed her ei nbel ow wi t h r espeRETESHZYdy nent
unit cover both the variations of Fig. | and Fig. 2. Simlarly,
each of retail units 2A-2M of Fig. 2, formed by conbi ning any one of POS
10A- 10M wisafe 868, apselectronie pyssarpaymest mihichl witl be mmdq i @iactionieutasty
(only 2A 5 Is shown), is equivalent to retail unit 2 of Fig. 1, thus,
unl ess ot leawersd64cdretian efextronic purse repleaishm@né ohdatiwhich wilb betdepogited imt

i nventi on described hereinbelow with respect to a retail unit cover

both the \epidtdhicoBafe06d aad riha%ﬁ'dsnﬂi gliso2in IoadinP a sum to theRefettronrepurselade
to Fig. 3 which is a detailed block diagramillustration of the .

payment SMﬁb§8ﬂégo§&s€£ﬁﬁrrﬁﬁkﬁd\é@égtsﬁ%&llwﬁb GlactnRdepdans, ihdludingifd easgsii%Z

who is. nmaking pur chase at , conprises an el ectronic purse

COor 31" St e nd BHAER b of e ol WANRE (€, PSR RRMIOAREY .,
el ectroni ?heC %ggr%%?gtiéd?é?é)dtrgn% <¥‘r’uhekﬁ§oc5189iaﬁé grre n%%%eht to settlement with transaction
processing centers of financial institution 20 unless specifically instructed so by the
~ automatic transaction rﬁanager 361, as will be .described hereinbelow.
After the electronic pawn is received and the card is returned to the customer
10 in 804, a signal is sent in 805 to the entrance POS 10A, for enabling free access, i.e. '
opening the entrance éate. In 806, the electronic éafe 368 and electronic cash drawer
364 are occasionally scanned by automatic transaction manager 361 to identify pawns
made prior to a specified time, say seven days ago. Such pawns are sent in 807 to
be defrayed through remote account interface 370, i.e. an electronic wallet transaction
15 for SMAXP is actually executed, paying the maxirnél parking fee, to complete the
specific transaction. |
If the customer reaches an exit location of the parking garage, preferably the
exit allowing one-way passage thus barring the free access upon passage, he has an
option to stop at an exit POS 10B operative with a payment terminal 21B, wherein at
20 812 he inserts to card interface 351 the same electronic wallet used for entrance.
When an electronic wallet is received at the exit payment terminal 21B at 812, its
'ele.ctrOnic qheckboqk is checked to identify the corresponding pawn stored at

electronic safe 368 and/or electronic cash drawer 364 of payment hub 22. At 811 the

pawn deposit time, which is substantially similar to the entrance time, is reported to
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dontains infornation identi fying and authorizing transactions with at |east
one credit WO9/09592 o Khank account, made through processi ng REHEIHNSH2168
f.inancial institutions 20. External 15 interface 340 serves as an
interface between the electronic wallet and paynment units 8.

Ext ernal i re@Sf RIB; Wiich calguldtes accondingly thal parkinpfedv$SEMEandeetur®s its ealwecd
protocols for reading or altering the information stored in the electronic

wal | et. Theté%ﬁtomaﬁ%}fﬁﬁfﬁt%%ér?éﬁé?fsmeﬁltMe'ip'&?‘.ﬂéﬂ?hab tedughPEgiient Mrminal

keyi ng-in a secret per sona I dentification nunbelf) code via

customer injgyface, 65&t0@§5§e tﬁ%&‘éﬁﬁ ' gh%rgh &' 381 Yretfifls the! Ilé@?@g:%&ﬂ%

wal | et 9. ri Ses ‘an autona
nacer 3% SR i gew AR SrSodbs  HRRET BMBGEIET Al Bpsianic
RS E RTINS T UL TS SIS
éZ:T/ Usgs / Iizfgmvg\g g{e%'gggi%purse; if the purse balance in the electronic purse is insufficient for
* ‘the reversal, i.e. as a result of using the purse after the pawn has been made, the
purse charge is added to the payment sum, thus increasing the value of $SUM.
Finally, a payrhént transaction of $SUM is executed according to steps 453—461 of
10 Fig. 5. The customer retrieves his card in 808 and leaves the parking garage.

It will be appreciated that in the example above, instead of using separate retail
units for entrance and exit, a single retail unit can serve both, if both entrance and exit
are practically controliable by a single POS and the same pay'meni unit can be |
accessed at both.

15 1t Will be appreciated that the retail unit according to the present invention has

been shown to operate effectively with both single-pass and dual-pass free-access

automatic retail, which are important objects of the present invention.

Closed and Opén Architectures
20 Reference is now made to Figs. 9A, 9B, 9C and 10 which illustrate various
arct_\itectures of the.p'aymen;c system 7 of Fig. 3 or Fig. 4.
| Fig. 9A ilIuStratéS'a payment system'having a closed architecture. As shown
by fhe part of-'th'e' bayrhent System 7 referericed 77, this part excludes the transaction

processing centers of financial institutions, a pre-defined group of electronic wallets
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unit 365 \@Bgslﬁ‘sp el ectroni c checkbook transaction unit 366. For each paynent
- request *&cei ved from POS 10 through PCS interface PCHUSIS(IRtdut i c
transacti on nanager unit 361 selects the transaction or transactions
to be executed and accordingly selects whi ch .of the units 363, 365
and 366 t 8 casthe,used forpayment only with a pre-dafinedaroup qf payment units 83a6d the
comuni cates with electronic purse 310 of el ectronic wallet 9. Wen

unit 363 peedefined greup obpaament ynits@reseive paymegtionlydrdiy the predefin@®grdup it
operates to reduce the anount of electronic cash stored in register- 311 by
t he pur chebelegtronicwWrallets @ncr easi ng t he anmount of ‘el ectronic cash stored in
an el ectronic cash drawer 364 by the sane sum 10 . The

el ectroni c caspiga@euustAites a payphétisySisht haAAY arr ar%ﬁﬁe%t@ﬁé.gfpla#ment

transforned into noney by settl'enent “wth cash pool units ocessi ng

20 Geual Ty Aing BpbA Architeciie Cé"?"'ésf‘ﬁ%%dsﬁﬁifﬁﬁf E“ﬁrfif%a%ﬂfﬁg 82%%‘%@ t he
o & r ans BPPECLpuEier 94t Aecieric Walise 17 0,88 fn FRISR Bt alen” slefiimnice

institutiagn correspondi ng,tQ_cust oner' '
' checi 00K transaction units 8,0 (l)

Tore ectron|$c purse payment units 902 and can be
replenished in replenishment devices 903. On the other hand, the payment units 8
can be used for receiving payment from other electronic checkbooks 922, electronic

10 purses 923 and alien electronic wallets 921 ,WhiC'." are not suitable for automatic '
transactions according to the present inven_tioﬁ.

Fig. 9C illustrates a non limiting example of a payment system having a
partly-open architecture, wherein only a subset of the transactions are open. In this
example, the system is open both ways for electronic checkbook trahsactions, while

15 being closed both ways to electroni_c purse transactions. Other variations are
obviously possible as well. |

It would be abpreciat_e_d that alien cards, i.e. cal_'ds which are not suitable for
the automatic transactions of the present invention do not guarantée failure-free
payment, and aré therefore unsuitable for fr__e,e-éccess automatic retail. However, alien

20  cards can be used in controlled-supply automatic retail as well as with manual retail, |

- with performance similar to that. of conventional payment .systems of the prior art.
| It wbuld also be appreciated that th_e electronic wallets of the present invéntion

can be used with alien payment units and replenishment terminals. Thus, the present

invention supports open architectures, offering flexibility and convenience. However,
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el ect roni cvggg&&,ggpk 320, either to the nerchant's account when checkbook
payment s executed, or to cash pool 384 for purchastmgUedei&oni c
gash for purse repl eni shment. POS interface 353 is operative to
recei ve paynent requests. from:POS 10 and return paynent .
acknow edgelherg ArepspMeayReectad advantages ofythe closed ar&l‘é;‘i‘{fﬁniaé Wil ke

| oading unit 365 is capable of |oading electronic cash into

el ect roni c qrscsibed With raspectia Figup8manst tArksbelgWw he el ectronic cash by the

el ectronic checkbook 320 from a cash pool 384 during a purse
repl eni shment t rigsaot iefates to the payment prGeedurensfeFigase atiaptedh td adpayment
har dware and protocols known in the art for - secured communi cation

with el ect rgyatemwivirei adlosdd amtitedtare ds illuearatuti maFigh®ANTo further simplify the
18 WO 96/ 09592 .

PCT/ USg5/ 12&,%&'1,[ the v?mewf?wmm anggsmmm.ni.f.l et mtithal we#nberlkqéuéa en

transacti on "an O release It upon t ransacti on conpl eti on.

may use contaed ! £SshaeRBBHK 6F paPeRt i Tofipufdd tEPBhRhment respectively, are

assumed equal and the common value is designated $MINCT - minimal checkbook

transaction for both payment and purse replenishment. However, it will bé appreciated

that if all single péyments are actually smaller than both SMINCP and $MINPR, then

10 $MINPR becomes redundant (see Fig. 5), and then the value of SMINCT will be set
equal to $MINPR, irrespective of the vaiue of SMlNCT. |

In a payment system having a closed architecture, the customer does not need

to maintain an excessive sum of electronic cash in his electronic wallet, because when

using the wallet exclusively with payment units of the present invention, failure-free

15 payment is guaranteed. The payment procedure of.Fig. 10 starts with receiving an

electronic wallet with $BALANCE in its purse in 452. When a request for payment of

$SUM is received at 453, it is checked in 454 to find out whethen: it is payable via the

checkbook, and if so, chec_kbook payment is executed in 460. it will be appreciated

that if all payments are guaranteed to be below $MINCT, blocks 454 and 460 become

20 redundant and can be eliminated from the procedure. If payment is too small for the

checkbook, it is Cheéked for purse payment in 455, If the purse balance is sufficient,

thé purse is charged fdr payment in 457. However, if the purse balance is insufficient,

the purse is first replenished with $MINCT in 456 and then charged for $SUM in 457.

In 462 the transaction is either completed and the card is returned in 463, or the card
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transacti using a suitable comunication neans. For exanple, a
wir el ess“?&;‘"?gx”commni cation link may serve to collect p& 364 tol |
road without stopping the 5 car, or for collecting paynment for a card
used with a cellul ar telephone.. . . an optional feature,,
payment | UR a8y (6F e BERBRVGI N 453, fordastance Terthe hext Count i & publice o
keypad and a display, operative to display status information and to
al | ow addeteghen®er sonal |dentification Number (PIN). As is well known in

the art, a PIN is a secret code which serves as an el ectronic
signature to dhwillnoeappeciaied that afted pursecteplenishment with SMINGT inr#66; ¢ine 1 al
account is accessible by electronic checkbook 320, t he custonmer may

use cust qanen transactiorBin24svissplarantebticas ic4sh SSUM bhas civ@ady teen found
Merchant interface 362 may be any commrunication |ink which enables the

owneg anspidile? MARERNINGT. t he retail system of which paynent unit 8 is part
of to enter operation paraneters into automatic transacti on manager

361, for exa;gl{ @"ita{s]é‘? Rét%pg{eéaﬂn‘%hriﬁét ﬁﬁﬂﬂé@,ﬁi{l%%}‘?%%@%ﬁ' 3&'the A NON

limting exa conmmuni ¢at'i on nerchant s

or 12, Sfithasenl SBALANGE prEHng TR UBL s B8 AR, WERBEARER. 5,
A rein A ensires that SHALANCE 26 sUM ASnce $BALANCE-$SUM<0, and step
456 followed by step 457 leave the purse with $BALANCE+$MINCT-$SUM =
10 $MINCT+($BALANCE-$SUM) <$MINCT. Thus, in a payment system having a ciosed
architectufe and employing the procedure illustrated in Fig. 10, the electronic wallet
will never contain a sum of electronic cash which exceeds the minimal checkbook
transactions size, whibh is a relatively moderate sum. This minimizes risk associated
with. loss of the electronic wallet, thus providing an improved payment system.
15 . Other surprising aspects of payment. systems having closed architecture and
- employing the procedure of Fig. 10 relate to the transéctio,n statistics. Assuming a
closed architecture and the transaction procedure of Fig. 10, it ié reasonable to expect
that the cash balances $BALANCE in electronic wallets received in the payment unit
of the present invénti_on,- would be evenly distributed between zero and $MINCT.
20 - Thus, given a payment sum of $_$UM. the probability that in a random electronic
wallet $SUM<$BALANCE is approximately_ $SUM/$MINCT. Since inthis case, a purse
rep!ehishmént of $MINCT occurs by the procedure of Fig. 10;__the expected value of
the amount of purse replenishmeht at each random payment of $SUM is

($SUM/$M|NCT)‘$MINCT, which is $SUM. There are two very important practical
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Y nstituti@p’%fégs”respective to the accounts identified by li,%g}‘%%ﬁ%gfl of
c

el ectroni checkbooks 320 included in the custoners'
wal | ets 9. The conmuni cation: can be either on line or off-line. Non

limting ex | es of ulil NE4 ni | . - neans include dial-up
t el ephone ?ﬁ%ﬂueﬂ@aﬁ gﬁf‘ﬁ%%’l’%@%l""@%ﬁ%&%ﬁ%‘fa communi cation. - A
non limti exanpl e qf, off-lLine communicati on neans i s a,handhe) d ternj nal
for  (Blunl SateRRNSIERGE SANSRCOR MlkAOHR PRCAYEIagRe At AR taneysmal
%S |9% } 8855833;&%2% accumulate to $MINCT; for instance, $500 accumulated from undelr?szo

PCT/ US95/ 12164 dovynl oadi ng the information tlhgareaf_t er to processing
cent ers of sdlesarnwhere i§28 iig utheominimal checkhoky trapsactiare s8izeyg will t resultein
fromthe nerchant's office. These handheld term nal s may work the

ot her sway, approxintefyefs ngplenitimnent transddtions (b averaye), iMespective of thersmall

thereinto at the merchant's office and downloading this information into

payment Unirhfisaction sizek; His niikes purse Feplenishment transactions equally acceptable to
merchants selling $19 items and merchants selling 50¢ items;

(b)  underthe specified conditions, the total amount of electronic cash accumulated

in the electronic cash drawer 364 (Fig. 3) (i.e. the total of $SUM values which are

10 . below $MINCT) equals on average the total amount accumulated in purse

replenishment orders; this is a very important key for a viable off-line cash

replenishment option, described .in detail in respect to Fig. 11A-C below.

Off-Line Purse Replenishment -

15 - Off-line purse replenishment is advantageous, since it enhances the operability
and reliability and reduce equipment and transaction costs invoived in the retail
procedures of the present invention. However, off-line purse replenishment out of the
boundaries of a financial institution is commonly considered. prohibitive, as it is
analogous to granting .a merchant a Iicenée “to print" money. Thus.._on-line

20 communication with a financial institution is considered mandatory purse
replenishment procedures of the prior art.

The present invention prbvides a system and method for off-line purse
replenishment by supﬁlying the required electronic cé_sh from the merchant's

electronic cash drawer 364 (Figs. 3 and 4). Drawer-to-purse transactions are feasible
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El ectronic safe 368 is an el ectronic storage device for tenporary

el ect roni WO96/09592 st orage of central transactions execut edctmsssm2eds - | i ne
comuni cation. Transaction orders are stored in the electronic safe
368 until they are-downl oaded for batch processing during a

cormuni catusing sistiar protocols tohputsesosixawen (i.qurmeres paynert) oe rpursé-Lo-purses
financial institutions 20. Each of the transaction

processi NGaf&uLtivhS kAbwn Mathei prori d1E tHwdver)a sUfficientsuns © electronic cash is
custoners' credit and/or bank accounts referenced 381 and 382 and a -cash

pool 384. maintained ifrte Ql'éﬁfréhic%gﬁidh% ;i béqhsﬂfg‘ifavﬁﬁﬁé’BPéétiaﬁ.lA%n? sit

correspond to electronic C ooks, such as the elec

heckbook . &, f \ ' ' o

Char ged aRodnerie Rt oo ARIE R aver ey PaBbeRGNiGh vbshifor
h 11 38 d_.382 |.so.ch d f i sh

U andact | 9 ikcBolhe miscnatl sidce 1 PRctq S35 hysiche AldiaseL¥pBrine cash

by cash . ..pool 384 and transferred electronjcally to the electronic
pur se 31ofinancial institution and @-ean b dast Fghe ipayment bIpl is brokeny Buntias stolen.
transform ng noney paid by electronic 20 checkbooks 320 into
el ectroni ¢ casHowever: whentusing a paymentsystars baging a closed anchitecture (Fig. 9A)
transform ng el ectronic cash received fromelectronic purse 310 or from
el-ect r oni and the payment procedure of Fig. 10, the amount of electronic cash accumulated in
the electronic cash drawer equals, on average, to the amount of electronic
10 replenishment orders received for purse replenishment. This means that under these '
circumstances, a moderate initial cash deposit for compensating for statistical
fluctuations, will suffice for flawless drawer-to-purse replenishment even during a high'
tumover of low-value payments.
Fig. 11A illustrates a conventional on-line purse replenishment procedure,
15 wherein payment unit 8 relays an on-line replenishment transaction between electronic
wallet 9 and processing center of financia_l institution 20. A replenishment order is sent
from electronic checkbook 320 through electronic checkbook transaction unit 366 to
processirfg center 20, where customer's account 380 is charged and a corresponding
amount of cash is supplied to the electronic purse 310 from cash pool 384 trough
20 purse loading unit 365.
* Fig. 11B illustrates a first preferred variation of off-line replenishment. The
electronic checkbook issues a purse replenishment order to checkbook transaction

unit 366. Unit 366 retains the order in the electronic safe 368 (Fig.  3) for further

settlement, and the electronic cash drawer 364 supplies, from the electronic cash
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cash drawers. 364 into cash deposited to the nmerchant's bank account
pool unit WO96/09592 384 j el udes the protocols known in the FG¢T/P¥S121

t ransferring el ectronic cash to el ectronic purse 310 and from

el ectroni c cash drawer 364..

20 storgd tgquyg,@gorrespondmg amount of cash to electromc purse 310 through purse
PCT/ US95/ 12164 . Electronic cash drawer 364 and el ectroni c safe
368 are prleadinghinit 385 Suhsegyently, duringpommueicatien Betweed PRYSReRURt 8iaRd) ar
to those used in smart cards, to prevent unaut hori zed access to the
i nf or mat i oprogessing dentarsi20, the replenishment drdérsr anectransferrad dot thertegpeativehi ch
I Illustrates a variation of the paynent system 5 of Fig. 3, nodified

accordi ng 5@ch&ding %ﬁie'rs EWE@Bcﬂi‘/efdme r3plenishpTint drders réitievgd bytheckbook  of
F| g. 1. ayrrent uni t of Fig. 4 is divided into a paynent term nal 21 and

S B i %@2% Arripﬁ‘\t ﬁl"eféléét%lé Bafd'968.EACH Hidef fcﬁﬁlﬁt{é’@é’ oﬁatémer's

el enents of paynent un Fig. 4

are sim | ag.ddint 38b! is'2d060AtaA 1674t 18 Bidctiénld Qfdnlpdol 384, and an equivalent sum

is finally transferred to the merchant's accouhf 395.
Fig. 11C illustrates a second preferred variation of off-line replenishment. It is
similar to that of Fig. 11B, except that in this case the customer does not deposit a
10 replénishment order but an electronic check payable to the merchant, i.e. a
conventional electronic checkbook charge, to be retained in electronic safe 368. The
merchant "cashes the check” by transferring electronic cash from his electronic cash
drawer 364 to the customer's purse 310, and later-on he communicates with
processing centers 380 and present these checks for settiement.
15 In spite of their similarity, the transactions of Figs. 11B and 11C are different
| from the a’spécts of accounting and transaction fees, and éhoosing between them is
a matter of merchant and customer preference. For exahple, usually the customer
pays for replenishment 'transaction_ fees while the merchant pays for electronic
checkbook settlement fees. | .
20 - Using off-line replenishment by the method of either Fig. 11B or Fig. 11C with
a d'ial-'up communication option, preferably involves initiating communication in order
" to réloa'd the electronic cash drawer wﬁh extra amount of electronic cash whenever
statistical fluctuations cause its emptying. For example, when operatfng according to

Fig. 10, the electronic cash drawer 364 can be reloaded with another 5 times $MINCT

37

SUBSTITUTE SHEET (RULE 26)



t hose of G except the automatic transaction manager which_ operates
wth a ﬁ%lwsbural ity of paynment termi nals 21 through t ePGfEPS! Fﬁf‘brface
851. However, the bl ocks are distributed between paynent term nal

21 whi ch_incl ude e i erfa e 353 . rd interface 351 and
opti onal Whengyer:th rc%?t% ﬁﬁggb?@&% Ebéé?l‘ﬁ Zp‘élvﬁﬁﬁmﬁ@a 22 whi ch

I ncl udes automatic transacti on manager 361, nerchant interface 362,

el ectroni c_sabsingseff-ing deplepishmept i E“M?@Fﬂd installatiens (ia. with peidiaipm se

| oading unit 15 365, electronic checkbook transaction unit 366,

el ect r onoptionjshayileatkdto faibire apddnterruption whenever the casindrawerdratance drops,
‘Reference is made now also to Fig. 5 which illustrates a preferred nethod

of ‘as resulttofrelatistieabfiuctuations, belows the avtometicagplenihimenrtt valgs .e.g. and
4. Bl ock 451 indicates the idle state of the paynent system 7,

reagy fopMINGT! inecdsbasSFig! 10Nin the dlsecdf ffeelacckds autématit ?6tal Otw|§wnﬁ| | et
9 with a sum of $BALANCE of el ectronic cash stored in register 311

S T ecel YaihirgPdUilg the HAAP SR mtoRiP i dtitRloYIdt* QRS UnbRpYHink Lulh in iGN Code
ter ? t of $

through cust oner ace | ock a request tor paynmen SUM

bl ock 4s3eEEBf 4 STRRPL IR %&W%%ﬁ b s oRas it priminaLat o

electronic cash drawer with higher sums, e.g with 20 times $MINCT, will effectively
minimize the occurrences of this potential status. .

10 Tﬁe operability of the drawer-to-purse repleniéhment methods of Figs. 11B and \'
- 11C described by way of exampie hereinabove considering the statistics of a payment
system having closed architecture using the operation procedure of Fig. 10. However,
it would be appreciated that the drawer-to-purse replenishment procedures of Fig. 11B
and 11C may aiso be applied in other cases, provided that the actual transaction
15 statistics shows that the amount of electronic cash accumulated in the cash drawer
approaches or exceeds, on average, the total cash amount needed for purse
replenishment. |
Reference is now made also to Fig. 10A which illustrates an exemplary
preferred variation of off-line purse replenishment to that of Fig. 10. Considering a
20 payment procedure, for example the one illustrated in Fig. 10, it wiil be appréciated
thaf a purse replenishment transaction 4566, when executed according to the
: prodedures of either Fig. 11B or 11C, i.e. by transférring $SMINCT from cash drawer
364 to electronic purse 310, followed by payment 457. i.e. transferring $SUM from

electronic purse 310 to electronic cash drawer 364, can be replaced by transferring



21 / 09592

PCT/ US95/ 12¥826/09592 sum referenced $M NCP in order to det @CKUS8S/1et her
checkbook paynent is feasible. If the answer is positive then, as

i ndi cated in bl ock 458 $§HVIIS coné)ar ed . wiit:h . SBALANCE t o det erm ne
whet her a FIMINCT minis:8PBhToR the plediranicsashArawero the electronic pyrses YWhie c

purse transaction is not feasible then the transaction is directed to the

5.  checklbodik variatienscaieomathematgally gquivalentathedaner ene i adeantageous when

I f both checkbook and purse paynent transactions are feasible, the

t ransact i onthe remaining balanee déx theuéledtrenictoashvdraweo issbélogi SMINGCV IrcthisiEdse, S

provided to direct the _ transaction either to the checkbook

t ransact i oRhg'paymanbunil wilniiler iekiny a Pbslehishfifentiof SMINCT buitlayp sfilswopaterent
unit 363 as indicated by block 457. The switch setting in 459 to 10

ei therg C OkrdRsRtfhg SRINCT Riiﬁﬂ%egsgwl?ﬂéﬁﬁfﬁéi élgé'tr@b{uc (cagh Wawery 'Lh’e]elbarr&ﬂ&h
the | nmerchaht i nterface 362, or 1s nade sel ectable by.the custoner
during purceliRs€ Thus, Fig. 10A describes a preferred variation of Fig. 10 for off-line
replenishment according to either Fig. 11B or Fig. 11C, wherein blocks 470 and 471
replacé block 456 of Fig. 10. In block 470 an electronic replenishment order or an
electronic check payable to the merchant (according to either of Figs. 11B or 11C,
10 | respectively) is received from the electronic checkbook 320 and deposited in
 electronic safe 368 (Fig. 3). In block 471 $MINCT minus $SUM is transferred from

electronic cash drawer 364 to electronic purse 310. The other blocks are the same

as in Fig. 10.

5 " Off-Line Checkbook Transactions
Off-line operability of the present in\;ention is highly advantageous to enhance
the reliability and reduce equipment and transaction costs. Off-line checkbook
transéc'tions with smart cards are considered satisfactorily safe, provided that the card
bearer is considered tfuétworthy by the card issuer. This discriminates, by age and/or
20 by lack of positive financial record, a substantial part of the population from reééiving
an electronic checkbook at all, or from receiving an electronic checkbook operable
oft-ine. The preferred embodiment illustrated hereinbelow are directed to
modifications to the payinent system of the present invention, to allow substantially

more liberal card distribution while retéining transaction security.
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t hr ough \985&/9533{ hi nterface 352. I'f the ansvﬁtrlb#}g/ﬁ @ﬂl S

negati ve, e paynent has been found unfeasible eckbook
paynent, it is checked for purse paynent feasibility as indicated in

bllock 455. 'nTmeoﬁkes%ﬁ? |{1Yetﬂﬁy|m3fveksitnf ‘i’tg %ffﬁ?\@ébto%rt&hggg teiéecti%'l’ii

d.e. $SUM ror equa and ere pay S

ted f
Sxecut cdchLRAR B SSons; eneq BTl S50 Hanerval e purchases Butsd *
repl eni shed to enabl e paynent A? i ndi cat ed F%/! bl ock the el ectronic
U se. 31 (PPleRShBEt ordel ARumse AISatoNIn case oFSgle RS dBs:RACeS9 BUITAyh

units 366 and 365 with at | east the |arger of the mninmal purse
repl eni srat@hand alecteanic pawadn pesaok dualipass free-acgssg\auomaticasrailaide.an . e.
the sum necessary for sufficient paynent. Only then pur se paynent
i s éxecuobject of thé/presentLigventiont tofavide an off-line option far thede trbasaqipnsptoat ed
- that instead of accessing the electronic purse twce, for :
22 minimize the costs of these transactions and to enhance the operability, reliability and
efficiency of the present invention.
Reference is made to Fig. 12, Which_introducés a payment system which is
similar to t_hét of Fig. 3, with the foiiowing modifications: electronic checkbook 320 is
10 replaced by electronic cache 320C, ele'ctronic, checkbook transactiori unit 366 is '
_replaced by electronic cache transaction unit 36_7, and cache accounts 383 are added
to the arsenal of financial institutions 20. A cache account 383 is a special credit or
bank account which is accessible for payment transactions only through a single
respective electronic cache 320C. Itis noted that conventionai bank or credit accounts
15 are accessible through a variety of means in addition to the respective electronic
checkbook, such as paper checks, home banking computer or telephone orders.
Preferably, one exception remains, i.e a claim for the value remaining in a cache
account in case the corresponding electronic cache has been lost. itis also noted that
adding value to a cache account 383 can be made alsq without presenting the
20  corresponding electronic cache 320C. | |
. Electronic cache 320C is a special, enhancec_i electronic checkbook. It issues
| electronic checks for account-to-account settiement in transaction processing centers

of financial institution 20 similar to the electronic checks iséue_d by the conventional

electronic checkbook, but also manages on-card baianc_e.tracking similarly to the
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VD 96/ 09592

PCT/ US95/ 1 ¥26/09592 repl eni shment of a repl eni shnment sumRCIVESISAISE | n
bl ock 456 and for purse paynent of $SUM by bl ock 457, the purse can
be accessed only once, for loading thereto, by =~ .~ " unit 365, the

di f f er enceeleetroniepurse: Asajeseribadbeiow, thisrcambinaiinprovideshighly iseeutedrogf-line
therefromthis value by unit 363, if this difference is negative. Both

modes are trahsactioRB Wil @sriteit btaours. Regisicr 34 Icoytaits inferheition iG8AERingf4Hd a
speci al case described with reference to Fig. 10A bel ow

The m ni ma 0 At . 8 49 eMaBhdEd S istar
repl eni shn%%?eggﬁ%&%ﬁg%ﬂaaﬁg ‘ggﬁg}nhgw er%%f?ea:? gge éi?'fri?g(rjna E?/@ﬁegrurg'r &%q{?tegn%?/z or

financi al idbind! bided Michhdin' RiBafding 1Al s REAlsslbid! 7 BELAE Aochiit 44

val ue transactr ons. € appreciate at custoner

e hace B b iRl 0 PRI agn, o F B eSaaloh Rl
this amount, e gon o thac e Slemon S e 308" wil 65 urebbie 2n iefedig for
payment after the date.
Electronic cach'e. transaction unit 367 of payment unit 8 performs cache
tmnsa&ions by issuing electronic cache checks similarly to the operation of electronic
10 checkbdok transaction unit 366 (Fig. 3), while reducing the 'payrﬁe'nt amount from the
céche account balance register 332, using secured protocols similar to those used by
electronic purse payment unit 363 during é purse payment transaction. The electronic
céche check can be either settled onQIine with the respective cache account in 383,
or retained electronically is electronic safe 368 for settiement thereafter. Optionally,
15 in the Iétter case the 'payment' transaction can be.reversed by deleting the cache
Chedk | information from electronic safe 368 and increasing the value in account
balancé regisier 332 by the cancelled cache check sum. It would be appa'_eciated that |
 this procédure, which adds effective value to electronic cache 320C, requires secured
protocols similar to those of dfawer-to-purse transfer of electronic cash described
20 above with respect to Figs. 11B énd 11C.
' Fig. 13 illustrates a control registers 383C included in each cache account 383
maintained in a financial institution 20. 1301 traces the active balance, designated
$ABALANCE, which is the effecﬁve limit of the réspective cache account. It is updated

| only during on-line cache refresh transactions, described below in respect to Fig. 14F,
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When pay eioxo£0Npl eted, either in 457 or 460, the paynment of $SUM is 15
acknow e(;r'g;gg to gOS 10 as indicated by block 461. In Bloc 95112164
indication is received fromPOS 10 as to whether the purchase is

hor o1 el StpedBht fkactions desciEhdiow wih rggée%%&ﬁgeﬁlﬁévﬁ’%é%gé“ P
I h . purchase
T b’ daliB BebALE e i sum SARSON of Meposis.mase 1 Simislectisnic pache

i nt ermedi ate paynents | f purchase has not been conpleted in
462, theﬁ@@#lﬁ%ﬂ%@%%ﬁifewmgacﬂon Register 4383 wcontainsthendate phiasent
request fromthe POS. |If purchase is conpleted in 462, “the.card is

et ur ned refeesthtransaationsBLDATE60 by used in case of adest3&icheasiainp ay Wektribed
system 7 returns to its idle state 451, ready to serve another custoner.
23 5 with respect to Fig. 14G below. | |
Figs. 14A-G illustrate seven.breferr_ed basic transactions wifh an electronic
cache.
Fig. 14A illustrates a cache Charge transaction, made fdr payhent or for purse
replenishment. First, as indica_t_ed in 1401, an electronic wallet 9 with eléctronic cache
10 - 320C is presented at. card interface 351 of payment unit 8, for payment .of a sum _ '
$SUM. In 1402 cache expiration date $XDATE read from register 333 of electronic
cache 320C is checked, and if the card has expired, the transaction is rejected at
1406. A second validity check is made at 1403 for ensuring that SSUM is payable by
the existing cache bala_m_:e ;ead from reéister 332. If the _card is found vélid, then in
15 1404 an _electronié cache check for $SUM, which, includes the account ID from
register 321 along with the value of $SUM and the transaction date $TDATE, is
registered in electronic safe 368, for immediate or deferred settiement as described
in respect to Fig. 14C below. In .1404 $CBALANCE is reduced by $.SUM and its
updated value is recorded in register 332, and in 1409 transaction is completed and
20 the card is returned to the customer. |
- Fig. 14B illustrates an advance validation procedure, useful with a single-bass
free-access retail described with respect to Fig. 7 above. In 1411 the card is received,
and in 1412 and 1413, expiration and sufficiency checks .a're made to determine

whether validity is p__ositive in 1414 or negative in 1416. In 1418 the purchase
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It woul d lw gg,p#gfl ated that since any sum between zero and the maxi mal sum
chargeabl e ? electronic wallet via its el ectroni ¢ checREDURIYRI§ayabl e
M th the paynent system described herei nabove, the failure and
interruption deficiencies of .the rior art:electronic wallet

payment s \RFOEREUMEIRIOSERIS 2GRN o) Q‘%P@@ﬂt‘fq ofRig: 7 wihile the card is retafmgidinence
I's made now also to Fig. 6 which illustrates a variation of the

payment pribedqymensisystem, while in 1419 theseardtie returnesd amdpuedhaskeds kieatsd.
payment sum $M NCP i s higher than the maxi mal possi bl e paynent sum

"$SUM for any siffig] 84C illustratepéy mettiermentnivansdotion . méde thesughatomniunication
typical, for exanple, to comon vendi ng machi nes or public

t el ephone tsatvesn 2 paPieNCOnk aMdDE pr6Eedsing Bemten ®F layfindghdialhSitutich 90, ThBy a

merchant wi shing to avoid paying credit card transaction fees, provid

3 o RS YV e, 5 i
o7t e Wil e SO A s ol Ml bl 0
UL TR RO e AL
455 a Checriéiulstsbg%?'gsér%eg efzare rsg’lttlgﬁwevr\:@ev\tnthln a predefined time from payment, e.g. 15
days. This is checked in 1422, and if the check is found too old, transaction is denied
16 ~in 1426. The \)alidity check in 1423 is redundant since when the cache check has
been created by the transaction of Fig. 14A, $SUM has been found smaller or equal
to $CBALANCE in 1403, and the fefresh transaction of Fig. 14F ensures that in this
case $SUM will be smaller or equal to $ABALANCE as well. Therefore, successful
“settlement with unexpired cache check is ensured in advance, which is a major
15 advantage of the electronic cache concept.'ln 1424. ;ﬁe cache check is cleared from
electronic safe 368 and the merchant's bank account is credited by $SUM. Then the
valhe of $ABALANCE, the active balance stored in control register 1301, is reduced
'by SSUM, and the settlement transaction is completed. |
Fig. 14D illustrates a tfansaction of adding value to the electronic cache
20 account in 383. Value is added in 'any way, such as conventional cash or check
~ deposit or electronic funds transfer. It can be also an automatic reload transaction by
a cx'Jstor'ner instructing his banker to load value into his cache account or to his child's
ca_che account, periodically or as the cash account balance becomes low. In the case

that the cache account is a credit account, loading value means credit renewal by
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paynent can be nmade fromthe present purse balance. If the answer is
posi tive, WO9M9S92 navnpnt is made fromthe purse in 457. | PCTABY RSNt
bal ance is found insufficient in 455, then it is first replenished

th ff t 456 t h desi d
by the cugeUReRt ok athanrAnisg Setyebn e oAt 459 the fesnsptiyeRBAGal <

acknow edged to the PGS, and in 462, purchase is either conpleted, followed
by card institution; bpading; additional yalug foesmat feuire thespresence of the respegtivg | |
be appreciated that Fig. 5 presents a nore general case than Fig. 6, and

t hat card, t Athqugit etiher added Frvgluees wilhnnetl \negomee agcessibled unfil utbengardwe
procedure of Fig. 5 24
AVENDED Stbmmunicates with e dbcb08Editing a refresh transaction (Fig. 14F). As a sum of

PCT/ US95/ 12164 and setting $M NCP to a val ue higher than any

. poss IﬁLgeggﬁmﬁgsgé% g} 1431, a conventional check deposit transdctiopitakés platé, dritf
in 1432 the value of $ADSUM in control register 1302 of the respective account 383
is increased by $SUM.

Fig. 14E illustrates an electronic pawn made with an electronic caché during

a dual-pass free-access transaction described with reference to Fig. 8. At the
10 beginning of transaction 1441 a card 9 with electronic cache 320C is presented at
card interface 351 of a compatible payment terminal. The respective payment system
described with respect to Fig. 4 is modified by including therein in its paymént hub 22

an electronic cache transaction un_it. 367 from payment unit 8 of Fig. 12. In 1442 a
payment of $SUM=$MAXP as shown in Fig. 8 is made acc_ording to the charge

15 procedure of Fig. 14A‘ .- Then, purchase take_s place in 1443. Whén_ the card is
presented at the exit POS (block 810 of Fig. 8), the bgche_check in safe 386 is
cancelled, the SCBALANCE value in register 332 is increased by $SUM=$MAXP, and
payment is collected as needed in 1449, before the card is returned to the customer.

Fig. 14F illustrates the refresh transaction, which synchronizes between the

20 electronic cache registers 332 and 333, and the cache account control registers 1301,
- 1302 and 1303. A refresh transaction can take place whenever card 9 comhunicates

with financial institution 20, whether during other transactions or during a refresh

fransaction. A refresh transaction is essential for making fdnds added to the cache

account accessible to the respective card and for extending the validity date of the
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"Reference_is now nade to Fi gs 7, 4 and 8 which illustrate the operatlon of
a 5 WO MRE ess aut omati c ret ail system constructed BCHUPY b“t o the
_present invention. Non-1imting exanples of free-access automat | c

tesar bouori MCIRLRHEH B RS resneotys, riiRHRH HBCSLSHTY cBfhiaus
par ki ng. g0 B AMINEIREIE: dRer RRAFHVGIGAERR RSP 4P ”%tgiofqntﬁﬁe%f

his car, 10. automati c entrance and exit turnstiles-in a subway where
the cust omeeonging toaeenunt A read from 323. dmd462 $ne valuenSCBALANGE of F%Qﬂ%‘leé or
a simlar situation on a toll road. According to the present
i nvent i on33Rris indreasedioy $ADSLIM dront register 4802 dyencerthe tivtal value addedds the
controls the enabling of a custoners free-access to an accessible inventory
of s caoivs abeoutit daring eransacions of iy, 140 howdegonis auedssiblestortie cashe Wien

free-access to 15 the inventory is enabled, the custoner may renove or
CONSUIe - aBQOGUW%@b ijhe1ass, $ABALANC‘E"W cohifiol fémépmamvw IrRrédddPep i S
nonitoring the renoval or consunptlon of itens. Upon purchase

o L AN i A AR Bigd Yol SN oo

cache checks stored in electronic safes 368 and not yet presented for settlement. The
value of $ADSUM in registér 1302 is then reset to zero, reflectin§ successful
10 ~  synchronization of registers 1301 and 332. Finally; in 1454 the value in control register
1303 is. set to the current date and in 1455 $XDATE, the cache expiration date in
register 333, is extended by another, say, 60 days.
Fig. 14G illustrates the procedure of a customer claiming in 1461 the value of
his cache account because his card is lost. Obviously, no information is avaitable from
15 the car_d, but the information in the cache acc;ount 383 is still available. In 1462 the
customer is credited for SADSUM read from register 1302 and the register is set to
zero. The current date ié then checked in 1463 and compared to the IaSt_refresh date
$LDATE read from register 1303. If 75 days have not yet elapsed (60 days for the
cache expiratibn period (1455 of Fig. 14F, and 15 days of the period allowed for
20 presenting cache checks for settiement (1422 of Fig. 14C) then the customer is
advised in 1465 to return after the period. Otherwise, the customer is credited for.

$SABALANCE read from régister '1301, and the account is then closed in 1466.
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IS

In a si ng% 9free-access automatic retail systemthe electronic wall et
20 FRIMPR%d within the paynment unit throughout the ,5’96%?3%’&161 hus

the el ectronic wall et is presented once at a paynent unit. In a
dual - pass retail

A t | ' hS: ted tw ce,
at the begi nning %%ﬁ%@f%éﬁ%ﬁ% T egqlggg'gsxg,ehgwﬁ%at he-

The operati on dheclerrgne s Pt BéaGilked eipm s usetul ap el oo payifeht ' °°°

25 . S s,, 4 apd 8 describe a preferre aynent

syst em anéﬂﬁtWQf'éexta?P%W,es to pr%wder eRiidren ; wi F,'-e"g’P"Q B@EPt-spH@ge'{?F\éfﬂc'QBEess
Reference is made to Fig. 7, which
Fig. 3.or Fig. 4) for

automatic retail system .
descri bes seewity gadawith prerscieduied expendituge rale.
a single-pass free-access automatic retail system 5 Accordi ng

stem and Fi

to tre present FigidSAtillustratesthesgiecteaniocacife 3200 wiich-ipclades,ie additionss the

10

15

20

. fegisters described in reference to Fig. 12, a register 334 containing schedule load

table designated $SCHEDS. The Structure of $SCHEDS is described in Fig. 15C,
wherein table 1500 contains records of which three, 1501A, 1501B and 1501C, are
s'hown, each containing a date and a sum corresponding to that date,

Fig. 158 illustrates cache account control registers 383C, similar to those of

_Fig. 13 but with register 1302 replaced with feg_ister 1302S which includes scheduled

added sum table designated $SADSUMT, whose structure is also described with
reference to Fig. 15C. | |

Fig. 15C describes the data structure in both the scheduled load table 334 in
Fig. 15A and the scheduled SADSUM table 1302S of Fig. 15B.

Operations with the electronic cache are similar to those described i.n Fig.

14A-G, with adjustments described herein in. reference to Fig. 16A, 16B, 16D, 16F

- and 16G. The settlement and deposit procedures of Fig. 14C and 14E, respectively,

remain intact.

Fig. 16A illustrates a charge procedure similar to that of Fig. 14A. However,

prior to checking whether the balance is sufficient at 1603, procedure 1608 scans

tablé 334 seeking records with dates up to the current date. If such recdrds are found,
the sum recorded in each such record is added to $CBALANCE in account balance

register 332 and the record is then cleared from table 334. This allows adding
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éuf omati ¢ welbabesesySt €m i ncludes a first st ép of validati ”gﬁgﬂ@%ﬁ’ﬁi&'

el ectronic wallet can be charged for the value of t
.accessible inventory prior to the POS enabling free-access to the

accessi bl epriel:gﬁ,ahg_re&su?ﬁ&jto@lﬂéé ﬁﬂggﬂ/eséa?:ﬂg ‘Bfala?l%,ni’ﬁﬁg pfcﬂfidiﬁg %ﬁ%ﬁ{e@ngg&\gegi bl e

purchase as determ ned by t POS upon barring the acces

el et 1 ony g PEpafurs rate, THESATKPRY oRoEHGRE 3b 3R b8 MERT A & ccei ved
et ained her o0 10074 BoaRVnosn alideon RrfFedust Prbr 6 chackngipe

[ t cti manager 361, to check the validity o_f 1 he
elect roni cufifienay SUACBACAIRE G165 SCEALMNGE isupiatenbydosie 1614 sinieriym
POS 10 through POS interface 353 representing the val ue of the
entir® acdedlogk 1608wfdTigot6A. dhegemaindarafdve poseduare is the same as in Fig. H48.
advance validity check indicated by block 703 nmust be of a very |ow cost,
si.nce the val i dicadinghealse iinto[the icache ascturtris deseribed inaFigatsDOR is eirsilarith t he

final paynent is of a very small sum The advance validity check in
bl ock 703 theprodeeluré fustraeliis 6. 13D, but Wﬂﬁﬁgﬁghiﬂ?td“@atertb aagﬁhbpéélfed sum
| ow-cost, off-line validation, such as checking The PIN code and/ or

| 00ki ng i ninr1ed1] &fid 8dding %7 1682 beth Gatethd Girf k&R Alifildial FEUBRY R SADSUMY t N
table 1302S of Fig. 15B.

10 Fig. 16F describes a refresh. procedure for the case under consideration. At
1651 electronic cache 320C of Fig. 15A and cache account control registers 383C of
Fig. 15B communicate for a refresh tranéaction. In 1652 the records of table
$SADSUMT 13023 relating to added sums scheduled up to the new expiration date
(STODAY+60 in this noh limiting example) are copied to table $SCHEDS 334 of
15 electronic cache 320C and are deleted from 1302S. In 1654, the total sum of all
‘records in $SCHEDS table 334 up. to the current date is added to $CBALANCE 332
‘and $ABALANCE 1301, and the records are deleted from table 334. In 1655 and

1659 the transaction is completed similarly to 1455 and 1459-of Fig. 14F.
Fig. 16G describes the lost cache claim procedure. It is identical to the
20 - procedure of Fig. 14G, except that the immediate sum that the customer receives
upon presenting his claim is calculated in 1662 as the total of all sums includéd in

table 1302S of Fig. 158.
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financi al wo§dokgst i ons 20 and naintained in unit 366. If an
electronic wallet 9 is validated by the respective financi RET{USSNAH | on
for a . specified sumwhich is snmaller than $MAXP, the nerchant nay
wi sh to share sone 26

AVENDED SHEET - Cards w@f%&?@?l@""aﬁ&"ﬁ%ﬁe %B%'?‘%\?&"? he transacti on.
Thi i sk shari i I con tice, in th i or, art,. Thus,
an advance val it ) 7cHUERaRECE RralbrEd,SmbRAIMANt f thel RrRsrt fveantion which

be considered as a procedure neeting the following criteria: a) $MAXP is
char geabl eenables bothicgche andneptgashe g-&f\,ﬁpﬂ\éﬁf‘,ﬂob?‘)? ackhaokgantraliransastions.e i s
approved by the respective 5 = financial institution (the electronic

wal | et i ssthe )realor hfaal insluding: atlesisothatbthe acheris advantageensrdant offflinat

| east a substantial part of $MAXP; c) in case the electronic wallet 9

i ssues transactions. Hotvevadk dt cas fbenasdd lontyy withr caohe-ctanidibld pagnient lunitshe

nmer chant agrees to take the remai nder of the risk; d) the
transacti Qjap@bfd of Gpddlig thecdathe aldrize! (REgister B3 f IFY.MEZNR). Another limitation
| of a cache account is that it is accessible for payment only through the card
~ containing the electronic cache and cannot be used for other paymen"t forms such as

paper chécks or mail orders. |

10 The payment system 7 of Fig. 17 comprises electronic wallets 9, payment units '
8 and processing centers of financial institutions 20. Electronic wallet 9 comprises an
electronic purse 310 for small value transactions, an electronic cache 320C for off-line
central transactions and a non-cache electronic checkbook 320NC f_o'r. general
purpose usage and for loading value into and. refreshing the cache during on-line
15 communication. The paymenf unit 8 includes four operative units: electronic purse
payment unit 363, electronic purse loading unit 365, electrdnic-checkbook tra_nsaction
unit 366 and electronic cache transaction unit 367. The automatic transaction
managér 361 is operative to enable cache central transactions for payment, purse
replenishment, advance validation and electronic pawn. However, if an electronic
20 wallet presented ‘at the payment unit 8 lacks a wallet or its wallet is currently with
insufficient cache balance, tﬁe payment unit may allow an oft-liﬁe,transaction with the
non-cache electronic checkbook 320NC, provided that such a transaction is approved
by the card issuer for the card .class identified through the ID information of the

specific electronic checkbook. If no off-line option is available for a specific card and
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checks with hi gher security at [owerREPbACED as %ed in
reference to Figs. 12-16G bel ow. —+f—t+-he-validity check in

703 s negidritis & dialis TShirfihiE&icH" opfidn SMfl'ﬂﬂhaﬁ(ﬁaiS figtittons080, an on-lmé 0
POS 10 through PGS interface 353, electronic wallet 9 is returned to the

cust omer | PO %%’@y‘ﬁﬁ'ime‘"ﬂw‘fméﬁ’ﬁ@%é%‘éﬁ?f@é@%@?@%'P el
receiving

in 703 i3 55@? 8 ek §aéﬁ%s‘ﬁé°l§ftg%€9%@g9§é e ¥Ropfie pumbransas ong

t he "~ cus alns fr ess whi ables himto repove or
consune itens ott vﬂfge ppremateéﬁrb;t(’tée present ?nventqon IS "‘BI"HER@"?@SWFDHPQ%?%%”
that paynent unit 8 awaits a ment request for $SUM from PCS 10
recei Wed t Apseriedrusreinabove and é@@ nymesous, maglificetiors alkot whighufad withial the ee-
20 access is barred. At 706 the electronic wallet is charged for $SUM
accor di ng scopehef the presentinuention, @xistc Fuinexanpls; thepaintot sale @nditbe paynenti g.
5. It will be appreciated that since $SUMis al ways snall er
t han $MAXPunitiohtife present inveatiorented oot BKkEParme uhite andshaysheré somedf #s e
in 703, and since the paynent

hardware components, such as their central processmg unit, one example being a

The Pr esenryolofydags i on al so provides inp wssHﬂeanssfsEm\iﬂf-{,%gl%a%@ﬂgl ty

cash register version incorporating both units.
10 It will be appreciated by persons skilled in the art that the present invention is
not limited to what has been particularly shown and described hereinabove. Rather,

the scope of the present invention is defined only by the claims that follow:
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27 6/ 09592 |
: pCT[ucon:/W%%ﬁ%s' pr oL BHS SHEDT HA8 §€EI\5 is failure- freel’cﬁ’uﬁ&ﬁmﬁ% free
execution of the paynent of $SW¥$¢ED 706 is guaranteed in advance. |t

will Jﬂmuﬂﬂﬂlmﬂﬂt lm ed thar Thisfarture-free feature i s mandat ory
~for since predictable paynent failures are not affordable
to autonsti ¢ retall *as they represent aLl&)rOhl bitive | oophole in their

operation, calling 5 . for nisuse. Upon paynent
conpletion, the card is returned to the custonmer as indicated by
bl ock 709 by card interface 351, and the paynent -unit is ready in 701 for
t he next transacti on. In a dual -pass free-access

automatic tetail sysAeetailtunit semnieg acustomerben aparchase, thetdustmhechamngfan
- wal l et and the paynent systemare required, one at an entrance

Lgf?t :58 gat glgﬁmmcamm sortpaytdgefoaamdsbma Ry elticabricihdckbsoicaang @qual BN
or larger than a predetermined minimal checkbook payment sum, for paying from its
electronic purse sums equal to or smaller than the value stored therein, and for
paying for replenishing the electronic purse via the -'eleétronic checkbook sums equal
to or larger than a predetermined minimal purse replenishment su'm, the retail unit

10 comprising: : S - : | | '
a point of sale for determining a purchase price; and
a paymen_t unit interfacing with said electronic wallet, communicating with
said point of sale for retreiving said purch'as_e pric_e therefrom and autométically
selecting, according to said purchase price, said value stored in said electronic purse,
15 _séid minimal checkbook paYment surri and said minimal purse replenishment sum,
whether |
to receive said purchase price via said electronic checkbook,
or to receive said. purchase price from said electronic purse,
or to receive via said electronic checkbook a calculated purse
20 replenishment sum which is at least the larger of said minimal purse replenishment
sum and the difference between said purchase price and said value stored in said

eléctrpnic purse, to replenish said electronic purse with said calculated purse

replenishment sum and to receive said purchase price from said electronic purse.
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vanmre, cwosawm ol e oooar s NIUBAINIANIE 2 X Reasesate, "

wallet 9 is required at its entrance” "fot dpening a gate, and a

second insertion of tRg reRNRNA GCIAIA t GyhEtbinSdaid pa§miePt WhitedmptRes: UPON
exit for paynent according to the actual parking tinme.

According to a pref e%ﬁ %?ec?ﬁp%démbo% téﬂ%%&nirgf\ﬁﬁ'ﬁlt foi Pé](fé"é'b@ {ngﬁ\‘aenpt@iﬁar%@)f

.systemused in a dual-pass free-access au ic reta 'S
the vari atiPn icch 'hl Ilg,strated in Fig. 2 and in nore detail in Fig. 4.
“As shown i ﬁqgtr&mczcvﬁcg< op ference to the non limting exanple of a parking
20 garage, the controller ,of an entrance rc‘g_ate mag be a first POS 10A
interfacing with an elegtronie RUrSR r PRYMeNt Wik fopeLeiving. PaYmeRt flom §3id 4
exit gate may be a second POS 1 OB interfacing with paynent
term rfal 2 elegtronic purse; - It will be appreciated that since the
I nteractions are at the beginning and at the end of a purchase, the
custoner can use t heanleteatromic pursel lbadingrunil for irepleaishingnsdid relectronic purse;
28 '
and
an automatic transaction manager performing said automatically
selecting and operative to
10 - ~ activate said electronic checkbook transaction unit to receive said
purchase price via said electronic checkbook,
or to activate said electronic purse payment unit to receive said
purchase price from said electronic purse,
or to activate said electronic checkbook transaction unit to receive via
15 said electronic checkbook said calculated purse replenishment sum, to activate said
electronic purse loading unit to replenish said electronic purse with said calculated
purse replenishment sum and to activate said electronic purse payment unit to receive -

said purchase price from said electronic purse.

20 3. The retail unit of claim 2, wherein said payment unit also comprises an
-electronic cash drawer and wh_e.r_ein said electronic purse payment unit is operative
td deposit said purse payment in said electronic cash drawer .and said electronic
purse loading unit is operative to replenish said electronic purse by transferring said

calculated purse replenishment sum from ‘said electronic cash drawer to said
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WO 96/ 09592
PCT/ US95/WQP6/99592 any defl wsqr E‘it ea- non-r el at ed PEFESS42164
rd in

As shown in Fig. 2 and 4, payfe PE@!L A and 21 B interface with

el ectronic wallet 9 through c | ce 354, W|th

t hr ough P@dectronic pur§ét erf ace 353, with custoner 12 t Hm mwuﬂﬂﬁlll
interface 352, and with paynment 5 hub 22 through hdb Fnt'erffacé 850.
Paynment hub 22 interfaces with payment terminal ; 21 A and 21 B

t hrough interface 851 and includes units and functions simlar to those
of paynent4.unit 8 défher irdtail unitr of ciairave, iwherain csaith electonit ghebikbadic is an
nodi fi ed programm ng of automatic transaction nmanager 361 descri bed

Wi th respeqéctiéhiEtiichd’-said electronic cache Rethehoumprisingiagstofdgetdevicefer storing of
paynent system 27 starts with step 802 10 as an. electronic wallet is

recei yed g éTSH&e hﬁP?P irdfiéh d4fY, Shidpdymneért rﬂlni*%bbéﬁtwe to checw\sélal PGS

10A |ch |s t contro an entrance gate to the parking garage

?gg the caéa(éﬂg aj%fé%kagﬁ(;l)%raraﬁbgfef%;e H{s to"@g\é/xae(n ég%arﬁt ng. I

the validit h
valid Qfar?ceeor a er said expiration date and to decrease salq_ cache balance upon cache

payment for purchase or replenishment. -_:

10 5 - A retail unit serving a customer on a pUrchasé, the customer having an '
electronic wallet for paying for a purchase via its electrdhic checkbook sums equal to
or larger than a predetermined minimal chéckbodk_ payment sum, for paying from its
electronic purse sums equal to or smaller than the value stored therein, and for

* paying for replenishing said electronic purse via said electronic checkbook sums equal
15 to or larger than a predetermined minimal purse replenishment sum, the retail unit
comprising: - | |
" a point of sale for determining a purchase price; and
a payment unit interfacing with said electronic wallet and communicating
with said point of sale for retreiving saiﬂ purchase price therefrom, said payment unit
20 = comprising: : |
an electronic checkbook transaction unit for receiving payment via said
electronic checkbook;
an electronic cash drawer;

“an electronic purse payment unit for receiving payment from said
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‘negat i ve, [ans ljmmllle HﬂHH! d [aty -t he enffance gate remmins
cl osed ana&(i]ffé&”%s ﬁ! K 118 "" J "Btruct’sg Piti%é%ubg‘hkﬂ’ustor&rwwalﬁéce
.352, e.g. an illuminated sfgn, to | eave the gdte. The card is then

retur ned aciBpicibiee N ddb d slectronic thst} BaweH | di ty check i

o g it in sai _
positive, an electronic pawn of "$MAXP I's char ged. el ectronic

ot 15 reratively POGERRIRRLE RRIT ot [aIEAchingRalf OBEULARBARRbET..

i f he doe 20 . not present. the electraoni,c wallet . t paynent term nal
21 B of i HEnstering Bcau SR, paie, slections cash ufavioitaid efket3B Birogt Shd e
The el ectronic pawn is drawn b aynment unit 8. Preferably this is nade by
an of f-1ine@@ W‘H"M? ganggerios auiommaticaly selecting.ascarding « o
the procedure of Fig. 5 which may involve an el ectronic check

. paynsnt wie Gaidvipurchasedpriessi said value |steredoni 8aid electronic purse, said minimal

29 WD 96/ 09592 ' y o

PCT/ US95/ theekbook payment sum and said minimal purse replenishment sum, whether

to activate said electronic checkbook transaction unit to receive said
purchase price via said electr.onic' checkbook, or
to activate said electronic purse payment unit to receive said purchase
10 = price from said electronic purse and deposit it in said electronic cash drawer; or
to activate said electronic' checkbook transaction uﬁit-to receive via said
electronic checkbook a calculated purse replenishment sum which is at least the
larger of éaid minimal purse replenishment sum and the difference between said
purchase suﬁ\ -and said- value stored in said electronic purse, and to activate said
15 electronic purse loading unit to replenish said electronic purse from said electronic -
cash drawer with the difference between said calculated purse replenishment sum and

said purchase price.

- 6. -~ Arretail unit serving a customer on a purchase, the customer having an

20 electronic wallet for paying from its e!eétronic purse sums equal to or sfnaller than the

value stored therein, and fo-r paying for replenishing said electronic purse via the

electronic checkbook of -said electronic wallet sums equal to or larger thén a
‘predetermined minimal purse replenishment sum, the retail unit comprising: =

" a point of sale for determining a purchase price; and
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safe 368, _an el ectronic purse nglzem l|l be deposi ted in electronic

Ccash———YOR2 364, and an FI§C%EE§}&%§DDUI’SE repl eni shnetffI"g¥§a3164hi ch
2

I

vﬁ“}!ﬁ i % igj |hg e] ef:trom c cf\fé S6¢ and.may riesult also in
TG o e s g ity
Gent { fyi patn siia Bt shisi Brglin S biched blicd HarEhro il phidhgEip

sent. to settlenent with transaction processing centers of financial
institutiof®P®I§M%ss specifically instructed so by the  automatic
transacti'on manager 361, as will be descri bed, L}erei nhel ow. .
After the el ectroni c2Pafifcirenic RUsg PRYMENY: HRlt J9f Jecaiving: payment o said
customer 10 in 804, a signal is sent in 805 to the entrance PCS 10A, for
enabl ifg f elestropiscpursel . e. ~ opening the entrance .gate. In 806, the
el ectronic safe 368 and el ectroni c cash drawer : 364 are occasionally

scanned by aut omat i cahrelectronic pursedoading ubitifot teplehishing saichelestronic purse;nade
prior to a specified tinme, say seven days ago. Such pawns are sent in 807

to - be defraygd eldutronit chetkbéck Ransaetibn uhit farfrecsividgVia said elddtronic
el ectronic wallet transaction 15 for $MAXP is actually executed, paying
the maxi mahe@tooREURE forltAe GEPRRhRhMeND 8f said electréHie plifdes ahgansact i on.
an automatic transactiqn manager for automatically selecting, according
10 to said purchase price, said value stored in said electronic purse and said minimatl
purse replenishment sum, whether |
to activate said electronic purse payment unit to receive said purchase
price from said electronic purss, or
 to activate said electronic checkbook ti'ans_action unit to receive via said
15 . electronic checkbook a calculated purse replenish_pient sum which is at least the
larger of said minimal purse replenishment sum and the difference between said
purchase sum and said value stored in said electronic purse, to activate said
electronic purse loading unit to replenish said electronic purse with sai;j calculated

purse replenishment sum and to activate said purse payment unit to receive said

20 purchase price from said electronic purse.

7. : The retail unit of claim 6, wherein said payment unit also comprises an
electronic cash drawer and wherein said electronic purse payment unit is operative

to deposit said purse payment in said electronic cash drawer and said electronic
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the o NGk Sf‘fﬂifné‘“omlllllﬂﬁlﬂ i1 ﬂllLerS?i ol R R0,

. passage, he has an optibén to top 4t an exit POS 10B operative with
a_payment EEH@ IBQHinéjun‘ﬁ ls‘Mb%i'in'é tatreP%ﬂlsh said Sldtfronitssirss %rﬁﬁf&nh@tﬁﬁd ace

351 the sa electrdonic wallet used fTor entrance. en an

el ectront o ugliaflg rd RpleAfktRerk" S rbnP S el Naleh?drahdt 1 g | ©

electronlc C |s C nt| correspon |ng pawn stored
ﬁﬁctrom c _safe 368 and/ or el ectroni c cash drawer 364 of paynent

hub 22. At SEFOpfFPuUrse. pawn: dep05|t time, which is substantially

simlar to the entrance tine, is reported to

30 ' WO 96/ 09592

PCT/ US95/ 12164 OS 10B, which cal cul ates accordi ngl y the par ki ng

fee $SUM afld returnsThe sl’e‘i?éll ynit of any of claimgt bekE er Brwhersin sald fetaibyait iB61

of the paynent hub through paynent term nal 21B. In 810 automatic

t ransact i oformimggart ofcl coriralledssupply automaticntetaibsystemyand said point of sale is

operative to control the operation of said controlled supply automatic retail system.

9. ' The retail unit of any of claims 1.or 5 or 6 wherein said point of sale is

10 - a cash register operated by a cashier for determining the price of a manual purchase.

10. - The retail unit of any of claims 1 or 5 or 6 wherein said retail unit is
forming part of a single-pass free-access automatic retail system having a predefined
maximal purchase price and wherein
15 ' : said payment unit comprises means _ppe_rative to selectively receive,
retain and release said elemronic-Wallet and wherein
upon receipt of said electronic wallet said paymeni unit is operative to |
retain said electronic wallet, to validate that said maximal purchase ;;rice can be
_received through said electronic wallet, to provide an indication to said point of sale
20 if said validation is successful, said point of sale subsequently enabling, upon said
-indication, free-access of said custemer to aﬁ accessible inventory of goods and/or
services to said customer; and |
- upon barring said free-access, ‘said point of sale calculates said

purchase price and said payment unit operates to receive said purchase price and
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reversing ¢33y paynent procedure celling electronic
checks or “hg@sl repl eni shnent orders mﬂﬂmallﬁ]”l mt roni FTHWSU84 and
adding to or debiting cash . fromtcherel ects oW c purse; if the purse

baI ance in %gﬁghgﬁﬁ%gaw?egeﬁgag%regegt@#’re{vhﬁ%ent for t he reversal,

i.e. as a resu e pawn has been made, the
purse charge is added to the paynent .sum thus increasing the val ue of
$SUM Finally, a paynent transact ion of $SUM i s executed according
to steps 453-461 of '(%1 ? ? ystomer _retrjeves his card in 808
and | eaves the parkin eg@rt%lg\é t of any of claims % 5 @r 1§ fopping,par of & duphpass i n
t he exanpl e above, instead of using separate retail units for
entrance arftPesReeess:awpmgtie retail systam, whergin said\nointinfisale is insated-at anexi
and exit are practically controllable by a single POS and the sane
paynens unilocation dfesaid dual-passcfree-sedess altoniatic réfail system. . It will be
appreciated that the retail unit according to the present invention has
been shown to operate effectively with both single-pass and dual - pass
free-access automatic retail, which are inportant objects of the

present inwention. A retail method for serving a customer on a purchase, the customer
having an electronic wallet for paying for a purchése via its electronic checkbook
sums equal to or larger than a predetermined minimal checkbook payment sum, for

10 paying from its electronic purse sums equal to or smaller than the. value stored
therein, and for paying for replenishing said electronic purse via. said electronic
_checkbook sums equaltoor larger thana predetermmed minimal purse replenishment i
sum, the method comprising:

determining a purchase price; and

15 automatrcally selecting, according to said purchase price, said value
stored in 'said electromc purse, sald minimal. checkbook payment sum and said
minimal purse replenishment sum, whether to

receive said purchase pﬁce via said electronic checkbook, or
to receive said purchase price from said electronic pu'rse,

20 ' ~ or o receive via said electronic checkbook a calculated purse
replenishment sum which is at least the larger of said minimerl purse replenishment
sum and the difference between said purchase sum and said value stored in said
electronic purse, to replenish said elecironic purse with said calculated purse

‘replenishment sum and to receive said purchase price from said electronic purse.

56

| SUBSTITUTE SHEET (RULE 25)



oh 58, "o anginga h Eﬁcf i ﬁitlllﬂll AU LBINR o ngche, nobePRembted, o>

paynent system 7 of Fig. 3 or |g 4f - Fig. 9Aillustrates a

paynment sys18m havi ndThe rdtaib arit of clhini ¢2] whérein’Saig bayfent unit aisoRdnidtReR @ -
of the payment system 7 referenced 77, this part excludes the transaction

processi ng gleblrehie dHshl drawe! ﬂinhéﬂsédnﬁpﬂélﬁ‘ﬁepéslﬁﬁﬁ S8 pOR% B&ﬁHBnPfrh said

electronic wall ets

g%?gggg?igﬁlgﬁtromc cash drgwer arlgiereLEJ dsl?mg saud ele ﬁgromﬁl g,ur\?nettw E{'%?@"HE said,

3 ?Eﬁe?fvepﬁéﬁﬁ%te ks rafRisbens nfé?ﬁrgS% polegirofic’ 8Bty rair o sad

wal | et Fig. 9B illustrates a payrrent syst em havi ng an

open a?’chi ¢ eleetronic PNrSRy ent . 5 system having open architecture
enables, in addition to the transactions shown with _

14. Thé retail method of claim 12 for a single-pass free-access automatic
retail system having a predetermined maximal purchase price further comprising
- validating that said maximal purchase price can be received through said
10 electronic wallet, and if said validation is successful, retaining said electronic wallet
and subséquently enabling free-édcess of said customer to an accessible inventory
of goods and/or services; and
upon barring said free-access, calculating said purchase price and upon
receipt thereof from said elecfronic wallet, releasing said electronic wallet.
15
15. The retail method of claim 12 wherein said electronic checkbook is an
electronic cache having a storage device for storing a cache balance and. an
expiration date, further comprising checking said cache balance and expiration date,
rejecting payments attempted on insufficient cache balance or after said expiration
20 date and decreasing said cache balance upon cache payment for purchase or

replenishment.
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It woul d Rl 9k2PPreci ated that the electronic wallets opchRefiReeNt

I nvention can be used with alignizpaynment units and repl eni shnent
,termnals. Thus, the present i nvention supports open architectures,
offering flexibility and conveni ence. However, - '
32 ' - there are sonme unexpected advantages of the closed
architecture, as wll be described with respect to Fig. 10 and 11
A- C bel ow. ) “FIg. 10 relates to the paynent procedurF of Fig.
~ 5, adapted to a paymgnt @&P (gr havin cl osed architectpre as
illustrated in Fi g&PA.E Q %'EPWA:M'system the 5 val ues of
$M NCP and $M NPR, i }e. 'd]'HI@I s WIECTRONIEEY when using a checkpook
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*and purse‘gbgg)oggg'&shrrent. However, it wll be appreciated tp@kﬁ"k@%{‘ single

paynent s actually snaller :'itfan bot h $M NCP and hen
$M NCP beconmes redundant (see i 5), and then the value of $M NCT

will be set equal to $M NPR, irrespective of the val ue of $M NCP.
In a paynent system having a closed architecture, the custoner does not
need to mai ntain an excessive sumof electronic cash in his

using the wallet exclusivel )7 with

el ectronic wall et en.
paynent units of Pg i hep, failure-free 15 paypent ‘i s
guaranteed. The p nl @@?M@%WF. g. 10 star with receiling an
el ectronic wall et V\Atgﬁmin its purse in 4%Rgec ca rjequest for
paynent of SUMPyURSEecel ved at 453, it i$OHEERBOOKI n |454 ts'E) find
out whether it is pgy a—t-he- checkh ' 0, | checkbook
paynent is executedfin 460. It will le MAbci at ed t hat if all
paynments are guaranteed to be below $ ACBl pcks 454 and 460 Become 20
redundant and can b¢ elim nated from4tre—~procedure. If paynent |s too small
for the checkbook, 1t 1s checked for purse paynent 1n 455. |f the
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I'n 462 th r ction is either conpleted and the card is In 463,
or the c Qe LE68k88 Péﬁ@%ﬁ’sﬂgk

.is ready for the next paynent in 453, 447 instance for the next count of a

public t el ephone. It will be appreciated that after
purse repl eni shrent 4@t h $M NCT in 456, the paynent transaction in
457 is guaranteed, as in/454 $SUM has al Neady been found 5 smal | er than
$M NCT. t W | geEloYEgre aporeC|ated that $BALANCE wi I | never
exceed $M NCT, as the NENTIICT eas $ ANEEjoccurs during the
sequence of bl ocks 455, ¥56 and 457, 3 ensures that

$BALANCE<$SUM hence $BALANC ' 456 followed by step
457 | eave the purseygbth 3 ‘ T+ SBAI ANCE- $SUM <
$M NCT. Thus, in a paynept 4 §1E@ﬂﬂﬂﬂ6n a cl oped
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‘consequen&ﬁi?ﬁﬁvihis somewhat unexpected result: ( QpcTfsesiizies
i I

repl eni sh saction will occur, on average, at each tinme sma
.transactions accunulate to $M NCT; forGVﬁZtance, $500 accunul ated from
under-S20 sal es, where $20 is the mnimal checkbook transaction
size, will result in approximtely 5 25 repl eni shnent transactions (on
average), irrespective of the small transaction sizes; t hi s nmakes
purse repl eni shnent- transactions equally acceptable to nerchants selling
$19 itens and nerchants selling 50 itens; _ (b) under the specified
conditions, the total anount of electronic cash accumul ated in the

el ectronic cash drawer 364 (Fig. 3) (i.e. the total of $SUM val ues which
are below $M NCT) equals on average the total anpunt accumul ated in purse

repl eni shnent orders: this is a very inportant key for a viable
of f-1ine cash repleni siirent opti on, described in detail in respect
to Figs. 11A-C bel\owf READY FOR RECEIVING AN
ELECTRONIC WALLET
702 | AN ELECTRO rc WALETs | [y
N RONI |
\__| RECEIVED AT THE PAYMENT \J  FERNELECTRONG
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FIG. 7



Of f-Line Rypbseoddsp! eni shrent 15 O f-1ine purse rgg#ﬁ%gﬁpﬂgnt i S

advant ageous “sinice it enhances the operability and T y and
reduce equi prent and transaction costs 1MVol ved in the retail
procedures of the present invention. However, off-line purse replenishnent

out of the boundaries of a financial institution is comonly
considered prohibitive, as it is anal ogous to granting a nerchant a
‘license "to print" noney. Thus, on-line 20 conmuni cation with a
financial institution is considered mandatory in purse

repl eni shnment procedures of the prior art. The present

I nvention provides a systemand nethod for off-1line purse
repl eni shnent by supplying the required el ectronic cash fromthe nerchant's

el ectronic cash drawer 364 (Figs. 3 and 4). Drawer-to-purse
transactions are feasible
35 using simlar protocols to purse-to-drawer (i.e. purse

payment) or purse-to-purse

802
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“transacti in the prior art. However, a sufficient &%
el ect ronl‘ga§g)sﬁ#g¥ms be maintained in the el ect ron?@ij@‘?{s 12Eﬂ“av_ver to
_ensure flaw ess operation. A high depo§ 1Y of electronic cash at the

~electronic cash drawer nay represent too-high-investnent and 5 risk to
the nerchant since this electronic cash nust be purchased fromthe

fi nanci al institution and |I"baﬁ"bé‘1031‘|f the payment unit is

br oken, burnt or stolen. ' er|,» when usi ng a paynent
systenlhaV|ng a cl osed archltecturel gﬁﬂﬁgﬁ ' and the paynent
procedure of Fig. 10, the anount of'=|e 94 pa accunul ated in the

el ectroni c cash drawer equals, on aver to—the unt of electronic
repl eni shnent . orders recelvedgf r purse repl eni shnent. This neans
t hat under these circunstances, ' a nDd rate ini.tial cash deposit for
conpensating for statistical fluctuatlons bufflce for
fl awl ess drawer-to-purse replenlshnp.L even uu..ng a high turnover of :
| ow val ue paynent s. PAYMENTi 0. ﬂlA illustrates a
‘conventional on-line purse replenlshTentWWKbcedure wherein 15 paynent
unit 8 relays an on-1line replenlshne transactl bn between el ectronic
wal l et 9 and processing centek-of--finaned al institution 20. A
repl eni shnent order is sent from
901 FIG. 9A
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el ectroni ¢ checkbook 320 through el ectronic checkbook transaction unit 366
to WO968¥2i ng center 20, where custoners account 38BCT/YS¥AZIGded and
a correspondi ng amount of cash 9&7supplied to the electronic purse
310 from cash pool 384 trough purse 20 | oadi ng unit 365.

Fig. 11B illustrates a first preferred variation of off-1line replenishnent.
The el ectroni ¢ checkbook issues a purse repl enishnent order to
checkbook .transaction unit . 366. Unit 366 retains the order in the
el ectronic safe 368 (Fig. 3) for further settlenent, and the

el ectronic cash drawdd1364 supplies, fromthe electronic cash

36 WO 96/ 09592
PCT/ US95/ 12164
el ectronic purse 310 thr
during comuni cati on bet
20, the replenishnment ord

of ed thIpRipHR @ correspondi ng amount of cash to
gh PRAYGENT.. I f ' 5. Subsequent |y,
en paynent unit |8 and priocessi ng centers
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FIG. 10



-

5 trangact i
a custone 96108 account 380,
.pool 384, and an equival ent sum

nerchant's account 395.

Fi g.

unit 366 fromthe electronic safe 368. Ea
is accounted for at the el
1081%Finally transferred to the

i e N

11Cillustrates a second

preferred variation of off-line replenishnent.
in this case the custoner does not deposit a 10

of Fig. 11 B, except that

repl eni shnent order but an el ectronic check payable to the nmerchant,
el ectroni c checkbook charge,

4Phant " ck" by
cash dra
agrpuni CﬂERQYFDHh i

conventi onal
368. The ner
cash fromhis electronjc

nt

310, and later-on he c
‘present these checks for
simlarity, the transacti

fromthe aspects of accou
I o=

themis a
usual |y the custoner
t he nerchant pays for

o
M

and

to be

It

S

. e.

retained in electronic safe

transferring electronic

r 364 to the custoners purse

processi ng centers 380 and

A

SBALANCE IN ITS PURSES
IS RECEIVED AT THE

'ﬁ@ﬁ#ﬁ opl]

usto

dheck

PAYMENT UNIT

set t IPAYRENT...
ons of Figs. 11 é and 11C are

tion fees,

Iteni shiment transactlon

T Spite of their

| fferent

choosi ng bet ween
r exanpl e,
fees while
ES.

an

453

N

A REQUEST FOR
PAYMENT OF $SUM IS
RECHV%%%?OMTHE_

SMINCT = MINIMAL
CHECKBOOK
TRANSACTION SUM
FOR PAYMENT AND
REPLENISHMENT

454

\

463 <

PURCHASE
COMPLETED?

PAYMENT OF $SUM IS
ACKNOWLEDGED

4

SSUM IS PAID VIA
THE CHECKBOOK

SSUM PAID BY
THE PURSE AND
$BALANCE IS UPDATED

J
457

| suncTsSM |

SMINCT DEPOSITEDBY | | tpaNSFERRED FROM
THE CHECKBOOK N CASH DRAWER TO
ELECTRONIC SAFE
PURSE
FIG. 10A

simlar to that



20

or Fig. 11 Cwth a dial -

4 nvol ves |n|t|at|ng comuni cation in o

| of Zabegt roni ¢ cagp whenever
fluctuati ons cause LRARLCE ; en operating

cash drawer with extra anpunt
statistical

wo 9shvgeg of f -1 i ne repl eni shnent by the method of

Fb? ﬁh& 11 B
up corrﬂywcatlon option, prefera
[ r

to reload t he electronlc

according to

rel oaded with another 5 tin8s $M

37

$M NCT.
installations (i.e V\dth nQ

Fig. 10/ thd ELEITRONDY ¢ JAHIECTRONIET |364 ELECTRONIC
NCTPURSE CHECKBOOK WALLET
whenever the sum Siorded ther eln _drpps pbelow 2 timnes
Usi ng gééll u- 8i sh co ed
opt | l/é'a o failure and

5.

i nterrupti on whenevg dr | as a result of
statistical flyucTuafEHs o v | fnf nt \PAYMEN
SM NCT in the gase b+ 10 | Of LS aut tic retail,
this wil requirTe Se[[Ing[ am—out - of - order ™
status whenever the sumin tB8&4 & OHDER /-580
v
< ELECT RONIC —] CUSTOMER'S FINANCIAL
20 CASH POOL ACCOUNT INSTITUTION
FIG. 11A
30~ 320~
¥ Y
/[ ELECTRONIC ELECTRONIC ELECTRONIC
9 PUiSE CHECKBOOK WALLET
]
364~ ORDER D __ 366
\ i ¥
| ~ [ELECTRONIC CASH _,| PURSE LOADING CHECKBOOK PAYMENT
& DRAWER UNIT TRANSACTION UNIT UNIT
\
20 \
395~ "\ 384~ °° ORDER /550
) )
MERCHANTS |, [ ELECTRONIC — CUSTOMER’S FINANCIAL
ACCOUNT CASH POOL ACCOUNT INSTITUTION
FIG. 11B
30~ 320~
\ A .
7~ [ ELECTRONIC ELECTRONIC ELECTRONIC
o PURSE CHECKBOOK WALLET
564 <> - 366
\\ el
(" [ELECTRONIC CASH PURSE LOADING CHECKBOOK PAYMENT
& DRAWER UNIT TRANSACTION UNIT UNIT
565
395\ @ 380
e MEHCHANT'S — CUSTOMER’S FINANCIAL
20 - ACCOUNT ACCOUNT INSTITUTION

FIG. 11C



el ectroni c_cash drawer falls bel ow $M NCT. To avoi d t hi s, occasi onal

priming of MOm09592 el ectroni c cash drawer wi th hi gher sEFEUSESRIG4th 20
fimes SMNCT, will effectively "M ze the occurrence of this
potential status. The operability of the drawer-to-purse
rep| eni shment net hgjs of Ej gs. 11 B and 11C describhed hy way of
exanpl e her ei nabov%\gansglgmmlé ABiggti stics of a pay syAt em
havi ng cl osed archi teft yre_Lus) operation pro Lg. (10.
However, : it wpuljd ?i ated that the 6ﬂ§wse /
repl eni shnment proceduleg m B and fﬁ%’g aF of bg applied
I n other cases, ﬁ% | fed the aqtual transactipn tptijstics
shows that the a t| of cash accunul at ap dgg r
approaches or exc&dts| ¢ he total cash ,\{ﬁfz efd flo Bﬁr se
repl eni shnent . nce i s now nmadejal so : QA whi ch
Illustrates an exenpl fary variatip he |purse
repl eni shnment to that} of FIrg. JI0-—Considering a pa?/ pross%ure,
for exanple the one ijJlustratgd in Fig. 10, it w I} | beCAQBrecl pt ¢d at a
purse repl eni phment trlansacti on 456, when jekeBAANCE a rgqing to the
procedures of either Fig. 11B or 11C, i.e. sferfinfgg $M NCT -
f.rom cash drawer 364 fo el ectrjonic purse 310, CACHE 535'
EXTERNAL EXPIRATION :
1 INTERFACE DATE
340
& 3
K PAYMENT UNIT : /—551
NP POS CARD CUSTOMER [~°T~"™
' INTERFACE . INTERFACE INTERFACE )
362! ' :
. ~— 353 361~ 352 ~368|
: | AUTOMATIC :
t p4-=4  MERCHANT ELECTRONIC '
L ~{ TRANSACTION |- !
: E INTERFACE MANAGER SAFE :
563! -' — L
o ELECTRONIC | | ELECTRONIC ELECTRONIC :
™~ PURSE PURSE CACHE !
H PAYMENT LOADING TRANSACTION '
ry UNT UNIT UNIT '
b l :
364} | [eEcmone 365/ [ RENOTE 367 —" :
~ CASH ACCOUNT i
0! DRAWER INTERFACE | > '
0 _ . 370 :
\,_ FINANCIAL INSTITUTIONS 5
¥ CREDIT BANK CACHE CASH } 554
' S ACCOUNTS | [ ACCOUNTS ACCOUNTS POOLS :
S EEEEEEE N 1 \B83 :
' 581 382 ' A
POS MERCHANT CUSTOMER
~10 S~—11 7

FIG. 12



*foll owed by payment 457, i.e. transferring $SUM from el ectronig urse 310
wiHe

to el ect r¥RH96/09592 cash drawer 364, can be repl aced by PFEN

$M NCT m nus $SUM from t he 13/17 :
38 el ectronic cash drawer to the electronic purse. Wiile both
variations are mat hematically equi valent, the latter one is

advant ageous when the remai ning balance in the electronic cash
drawer is below $MNCT. In this case. the paynment unit will fail in making
a repl eni shnent of $M Nggiét may still work for transferring

$M NCT m nus $SUM from 5 ctronic cash-drawer to the electronic
purse. Thus, Fig. 10A de&u_ﬁia_p.naLu.Led._' variation of Fig. 10

for off-line repleni shmgn rAcepuUNrei ther |Fig. 11B or Fig. 11C,
wher ei n bl ocks 470 and ‘17J€:§%§E@E? ISTERS456 ofl Fig. 10. In block 470 an

el ectronic repl ¢ni shnment order or an elfectroni c check payable to
the nmerchant (accordingjtofertner @? Filjgs. 11B or 11C, :
respectively) is recei ved {r SGTVEBALANCE:c} /31 ¢ dheckbook 320 and
SABALANCE :
TOTAL SUMADDED | 130
SINCE LAST REFRESH / ,
SADSUM

LASTREFRESH | 1303
DATE SLOATE | /

FIG. 13



Eieposited in electronic safe 368 (Fig. 3).

S

In block 471 $M NCT mi nus $SUM

waowr9s®r red fromel ectronic cash drawer 364 to elpgghfsogifedpur se

:310. The other bl ocks are the S?A%?as in Fi g 10.

O f-Line ok Tragsactions " Off.li ne nnnrahllli@f t he

- present invention | y yadv us g e 1 he I bility
and reduce fdul Qa i 5 @\9- ! CHCEE e &ngcg t Laf tions
wth smart cayds dere atls C,-th'r ﬂ% , | prigy$sigd t hat\ghe card
bearer is 1401 1402 deréd3+Us T 14np4by—1 dlidsuer. This

di scri m nat es by agh|and/or by Nagk of H i vel40Danti al |record,

a substantial part of the population from rm%el ectronic_ 20

checkbook at all,

or fromreceivi ngmelmrom c C

ok operabl e

off-line. The preferred enbodi nents illustrated hereinbel ow are
directed tAP Eflca ons to the paynent system of the present
i nvention, ' ] R iyperal Priied di st 418 i on
whil e retai ACCEPT
39 14117
1419
REJECT .@
FIG. 14B 1416
SETTLEMENT 1429
CLEAR CACHE
o CHECK FROM S
S CReor LANCE BY
/| MERCHANT SSUM
1421 1422~ 1423~ 1424
REJECT 1425 —
FIG. 14C - ~—1426
LOADING |
VAWE (M INCREASE 1439
IN C ACHE SADSUM BY E
ACCOUNT SSUM E
1431— 1432~  FIG. 14D
ELECTRONIC 444
PAWN CHARGE $SUM 1443  |REVERSE 1449
(S)—TocacHE  f---- A CACHEPURSE 'S
C | AND/OR PURSE TRANSACTIONS
1441 :
1442— FIG. 14E
REFRESH 1454 456
INCREASE INCREASE SET
| @— SCRAMNGE SACALANCEBY | 1gnate. SCOATE:
a5 UM SETSADSUM<o | [STODAY STODAY460
' 1452 1453/ FIG. 14F 1455—
LOST CACHE _— 1464 1466
CLAM  [CREDIT CREDIT 1469
CUSTOMER CUSTOMER CLOSE CACHE A
®_ FOR SADSUM, FOR ACCOUNT
\ 461 | SET SADSUM=0 SABALANCE
l\ -
1462 POSTPONE
FIG. 14G 1465



WD 96/ 0959

0 96/ : : : /
PCT/ US95/ 1?1&? 09592 The pr eselg}ﬁ nvention invol Vgscrlmns9f %25164
variatioons four types of electronic checkbook transactions:
checkbook paynents for higher-val ue purchases, purse repl eni shnent

orders, advance validation in case of single-pass free-access autonmatic
retail and electronic pawn in.case of dual-pass freezgggess automatic

retail. It isan 5 obi3AIC of the present i nvgntTon to provide an
off-line option for tions, to M ze the cogts of
t hese transactions ce the operabi igACHEH%OHNT% anSIrI
efficiency of the prle nvent} on. ONTRQk REGHIERS s mpde to
Fig. 12, which intr es_.a_paynent sétemwh chis simlaj to that
of Fig. 3, with the [fpl|ow n& di fi i ons: ¢l C&C’l’ﬁ ' edkt®ok 320 is
10 replaced by el gc} rASGOWNTEhahe—320C, el ect [oni'C ook/tdfansaction
unit 366 is repl aced by el ectroni c ca¢g transacti on-tnit 367, and
cache accounts 383 gre_added éé the afsgnal_Q [nanci al
institutions 20. A dafcheCAOHEourjt 3839P¢ a spe¢ifal §C(I-E5HLEDN 13025
AV SADSUMT TABLE
SCBALANCE
N/
T ER 333
LN R USTREFRESH | 1303
DATE SXDATE DATE SLDATE '
——
TR 334
SCHEDULED
LOADTABLE [ H—"
$SCHEDS FIG. 15B
FIG. 15A
1501A

sote T 7 MAY 95 $25.00
| 114 MAY 95 $25.00 | 1500

—1+21 MAY 95 $25.00
1Bo1IC | ...... | |/

FIG. 15C



*bank account which is accessible for paynent transactions only through a

single

. . W
,conventi ona

or credit ac

%Q,g%spect ive electronic cache 320C.
an

counts 15

“variety of means in addition to the redpddtive el ectronic

checkbook,

Pref erably,

cache

lost. It

320C.

electronic c

is al so not
be made al scCHARGEouUt pr

such as paper gheet
one exception
account

AL

account -t o- accCo

fi nanci al

conventi onal

40

i nstitution

-~
)

CRbRG

Q.
)]

1
cle

Qrome

‘LLanEc_check.

I't is not grigasiinies

are accessi ble through a

Ttoet~0 Tanages on-card
bal ance tracking simlarly to the REJECT
FIG. 16A
ADD PAST 1614
$SCHEDSTO —

SCBALANCE
& ZERO THEM

1659
\

ADVANCE
VALIDATION o~
STODAY? SCBALANCE? ACCEPT NG
1613 |
REJECT NG
FIG. 16B
LOAING —SCREDULED -
VALUE
N TTCI  1
CACHE ACCOUNT TABLE
1631— 1632~  FIG. 16D
REFRESH —1654
RECORSUPTO AR RD - | |SET
(5D —{5ToDAY+60TO SSCHEDS | SABALANGEAND ZzR0. || SLDATE= sTODAY, L —(E)
\_ _ |ANDZEROORIGINAL | |THEM - | | SXDATE= STODAY+0
1651 gs2” 153 FIG. 16F 1655—
LOST CACHE
CLAIM CREDIT CREDT _
()~ CUSTOMER FOR | CUSTOMER CLOSE CACHE
SADSUMT SABALANCE -
\1662 " POSTPONE

FIG. 16G

. Aanking conputer- or tel ephone orders
, lLe a claimfor the value remaining in a
respondi ng el ectroni ¢ cache has been
addi ng value to a cache account 383 can
' -C cache

of



*el ect rom C purse As described below, this conbination proy, {.ﬂﬁ
secur ed 6ipey82 transactions with central accounts. Regi st er 321
contains i nf ormation identifying and 17/17 aut hori zing transactions with

" the respective cache account 383. Register 332 maintains bal ance
i nformati on regargling the sumaccessihle in cac hrough 5
‘el ectroni ¢ cache "32( dat®e

~ EL@%EM ‘Sﬁi ?“’QL?”@%@ '

information so th
rejected for paynent
transaction unit 36]
by issuing el ecg)r ni
checkbook trans

fromthe

bl e and

nilc fcacthe
'ﬁerﬁéme trz?:actlons

he operat o] el ectronic

ducing the
2, ing sé¢cured
protocols simlar t nﬁ@tbﬁﬁﬂﬁe ayjrent uni t
363 during a purse NeR-—C cache check
can be either settl 3 ca'c:'h'e—a'ccmrnt in 383, or
retained el ectronical Iy is el ectronic safe r sdACHEenent tihereafter.
ptionally, in the llatter case the paynenpt} t BAMNCECt {n can be,
reversed by deleting the cache check 15 i nf ojmatian _fraomleljectronic
safe 368 and increaging the yvalue in account bal em,e-e—————\CACHE
EXTERNAL EXPIRATION
INTERFACE DATE
& :
'\ PAYMENT UNIT E
ol pos CARD customER [T
' INTERFACE INTERFACE INTERFACE |
5 | AUTOMATIC ' :
t ed--d - MERCHANT ELECTRONIC :
{T17]  wERRcE | | TRANSACTION | sar :
i o E
.. [ — 366 | ;
Tt ELECTRONIC | | ELECTRONIC ELECTRONIC | | ELECTRONIC '
~ PURSE PURSE CHECKBOOK CACHE '
0 PAYMENT LOADING TRANSACTION | |TRANSACTION '
E ! UNIT UNIT UNIT UNIT :
¥ ' J 367~ 5
R ELECTRONIC 1365 REMOTE '
0! CASH ACCOUNT :
E ' DRAWER INTERFACE '
204 ¢ + !
Nt [ FINANCIAL INSTITUTIONS :
i | creor BANK CACHE CASH E
f ! ACCOUNTS | |ACCOUNTS ACCOUNTS| | POOLS :
e , g
: yomeet
POS MERCHANT CUSTOMER

FIG. 17



; £ in. sy z
“register 332 by the cancell ed cache check sum It woul d%@tdh}sec‘a& a{d;t.:hal -

this procedure, which adds effective value to elgtfdanis 01900
. 320C, requires secured protocols simlar to thos‘g *Oé*ﬂ‘r”‘ip gaéhs'*' 1903

drawer-to-purse transfer of electronic cash described above W th
respect to FiPgeseritlus® afipayimént cads, in particular Ehey.usé3of electionid emllets, is
control register 383C included in each cache account 383 mai nt ai ned

inafi I&gg&%{edi With iy @efickiheids3 @lfew é@q\?pbe%f%ﬂﬁéwsr&ﬁé@m hétew BeRed

$ABALANCE, Ich is thé effective limt of the respective cache account. It

| s updated ginee %le?;géxicwélkégg e?%de?%‘ie& At Wach Pyrvdht! (RGRESMBP fnust

descri bed belowi pec

41 WO 96/ 09592 . . . . . '

PCT/ USo§Kegyigsregularly purse jeplenishmentdransactipns af stitable repienishmeent evieesi « n

respect to Fig. 14C bel ow. Register 1302 includes the total sum

$ABSUM avhigle fsoisicoBvenigbt.t o t he el ectronic cache
b. An electronic wallet may occasionally fail to pay for a purchase whose value is
higher than the current balance in the electronic purse but is still below the minimum
value allowed for the electronic checkbook.
c. Automatic controlled-supply purchases, e.g. a public telephone call or filling a gas

1 tank, may be interrupted at any time when the electronic purse is exhausted.
d. To reduce the inconvenience, failure and interruption described above, many
customers tend to overload their electronic purse during replenishment transactions,
which reduces the interest-bearing deposit in the bank, and in electronic purse systems
which do not employ audit trail, increases the damage when an electronic wallet is lost.
15 e. Electronic purse opefation requires setting up a costly infrastructure of

replenishment devices, such as special ATMs (automatic telier machines), modified

public telephones or dedicated home terminals.

2
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*account since the Iast refresh transaction. Register 1303"&5}“3?#15 *he' dat e

of | ast refresh transaction $LDATE, to be used in& éé 'of ZHAI &ﬁD]SQ;
. cache cl ai m as descri bed 5 with respect to Fig. .14G bel ow.

"Figs. 14A-Gillustrate seven preferred basic transactions with an

el ect ronhéiudes: cache. Fig. 1 4Aillustrates a cache

charge transacti on, nmade for paynent or for purse repl eni shnent .

First, i ndi cat | ectroni c cache
10 B%C S pr egéelﬁkméjoigélceaﬁjg ﬁ?ﬁ Pﬁ'@eggpﬁéﬂ%%p& dﬁnlt 8, for
paynment of a su 1402 e I ratiop dat XDATE r.ead
Prom redvstor 333 apayment HolnteMacihg with s, elesBiont wé ﬁe%rasia MIREHNG, ¢
card has expired, the transaction is rejected at 1406. A second
val i dit w@tmém point il galeforretreving then purahagetnriae thereirom and, fas autepatically
the existing cache balance read fromregister 332. If the card is found

val §d, tsedecting, atbording tdtheapurehase poise ctheardiee stored if dine 8lgididonihpurise, the
i ncl udes the account ID from regi ster 321 along with the value of

$SUM andmirial ERESIEOKOPay#AER SURAHE theSminimal puré@@é;ﬂéﬁéﬁﬁe‘nﬂ s@hﬁ%ﬁé&ﬁéﬁ
safe 368, for immedi ate or deferred settlenent as describ

CESPECt {oesie (1A DUIEhENS phll VP TRBANESHeEAEA S Ao eI Bl Sso

price from the electronic purse, or to receive via the electronic checkbook a calculated
purse replenishment sum which is at least the larger of the minimal purse replenishment
) sum and the difference between the purchase price and the value stored in the
electronic purse, to replenish the electronic purse with the calculated purse -
replenishment sum and to .receive the purchase price from the electronic purse.
Further, according to a preferred embodiment of the present invention the payment
unit includes:
15 a. an electronic checkbook transaction unit for receiving payment via the
electronic checi(book;
b. an electrdnic purse payment unit for receiving payment frdm the
electronic purse;
C. an electronic purse loading unit for replenishing the electronic purse; and
20 d. . an automatic transa;:tion manager performing the automatically selecting
and operative to |
| activate the electronic checkbook transaction unit to feceive the
purchase price via the eleétrdnic checkbook, or

to activate the electronic purse payment unit to receive the purchase

6
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) {J‘imj"!} VJ l L2 i ‘.._
‘updated value is recorded in register 332, and in 1409 trarnsaq; H)ré
conpleted and 20 the card is returned to the customer. e 4 5 r ]996

Fig. 14B illustrates an advance validation procedure, useful with a

“si ngl e- pas {gree access retail described with respect to Fig. 7
above. IW'@%E’?"QH@E CHONES RUYER; 9k, and.in 1412 and 1413,
expiration and sufficiency checks are nmade to deternm ne whet her

validity is posititeeactivatetheogleptsgaici checkhook teansasction Amit oo recaive ada the
42 WD 96/ 09592

PCT/ US95élk2frodic checkbooltiecealoulatat pureedeplenizhnéntsune tolaetivatecthewiectrdnic
Fig. 7 while the card is retained in the paynment system while in

1419 the Gl%'éd lbédlﬁﬁt URiRetd aBpIcmisH Rae el c??:tr‘é‘ﬁﬂ'! &frse with the calculbtdd pmge

|IIustra es a settTenent transaction ma hrough commruni cati on

55 sty 9.0, 0T B ot s AR
stored | Bureclhea%grponrgecfromfthe electronic purse.

Additionally, according to a preferred embodiment of the present invention the
payrhent unit may also include an electronic cash drawer and wherein the electronic
purse payment unit'is operative to deposit the purse payment in the electronic cash

} -~ drawer and the electronid purse loading unit is operative to replenish the electronic
purse by transferring the calculated purse replenishment sum from the electronic cash
drawer to the electronic purse. | |

Further, according to a preferred embodiment of the present invention the
electronic checkbook is an electronic cache, the electronic cache further includes a

15 storage device for storing a cache balance and an expiration date, the payment unit
is operative to check the cache balance and the expiration date, to reject payments
attempted on insufficient céche balances or after th.e expiration date and to decrease
the cache balance upon cache payment for purchase or replenishment.

There is also provided, in accordance with a preferred embodiment of the

20 present invention, a .retail unit serving a customer on a purchase, the customer having
an ele§tronic wallet for paying for a purchase via its electronic checkbook sums equal
to or larger than a predetermined minimal _checkbook payment sum, for paying from its

electronic purse sums equal to or smaller than the value stored therein, and for

paying for replenishing the’ electronic purse via the electronic checkbook sums equal

7 .
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368 is presented for settlenent to a processing center ofﬁpﬁ&;&?algi / i (‘
institution 20 respective to the account 1D. AccorigHpfy it 2he SEP 1Q¢
. systemrules an el ectronic cache check - nmust be presented for
settlenent within a predefined tinme from paynment, e.g. 15 days.

This i s tehecClpdet mém&ﬁre%veﬂnﬁméaqﬂmﬂak pufse e%ménrsﬁmem unh, EeS Asthil Qihit S
denied 10 in 1426. The validity check in 1423 is redundant since when

t he cacnﬁ @ng-.k has been created by the transaction of Fig. 14A

$SUM has BEER>f ound smaller or equal to $CBALANCE in 1403, and the
refresh transaction of Fi.g. K 14F ensures that in this case $SUM wi | |
be snal 1®r or equdd pPB’té’A%ﬂl_eAf%@ee&%r%!’\g.a'PHé‘#@sSrg,'ceé@@gessfuI

settlement with unexpired cache check is ensured in advance, which is a

maj or 1% advar 8g¥ment unit intedacingrvith the plectonicewallet and sommunicatingne
check is cleared from el ectronic safe 368 and the nmerchant's bank
acchunt with thes goint of IsplebBidivetriBving theepurchase price lthereffonf ABALpEYEIeNntt et

active bal ance stored in control register 1301, is reduced by $SUM
and the sghptigagnt transaction is conpl et ed. Fig. 14D

Il lustrates a transaction of adding value to the electronic cache 20

account {n 383. ValidcrAgRbddboBRYraiRctiSH ThitSr FRRNARS aYent dirY

s

check

electronic checkbook;
d. an electronic cash drawer;
) e an electronic purse payment unit for receiving payment from the
electronic purse and depositing it in the electronic cash drawer;
. an electronic purse loading unit for replenishing the electronic purse by
transferring a sum from the electronic cash drawer to the electronic purse; and
g. - an automatic fransaction manager for antomatically selecting, according
- 15 to the purcnase price;_ the value stored in the electronic purse, the minimal checkbook
payment sum and the minimal purse replenishment sum, whether
to activate the electronic checkbook transaction unit to receive the
purchase price via the electronic checkbook, or
to activate the electronic purse payment unit to receive the purchase
20 price from the electronic purse and depoeit it in the electronic cash drawer; or
to activate the electronic checkbook transaction unit to receive via the
electronic checkbook a cali_:ulated purse replenishment sum which is at least the
larger of the minimal purse replenishment sum and the difference between the

purchase sum and the value stored in the electronic purse, and to activate the

8
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4 ' . 2 e - e
deposit or electronic funds transfer.- It can be also an glﬂdc?r*‘h%*rc Gl d/aélf- - 4

transaction by a customer instructing his banker qp;ﬂép’aqﬁv@@éffﬂ 1896
his cache account or to his child¥s :cache account, [t ri-bdi cal | y or
as the cash account bal ance becones |low. In the case that the cache

account urdess othetiwiseatstednthe prefelired) ewidodimentsnst theqiiesentaneaatiorbdescribed
43 WO 96/ 09592

PCT/ US95{gréiHblow with resﬁalagfoné PRy @initaddvar S8R He vasiturR ot hg.ng lhlﬁ& FIg!

and the respective nanc Institution. Loading additi val Ue

added vaarler. beth BEAORLER R 26k SRR fofho by qomBRiiho o qifPERDSS
5SUM 1 o HUbIOM withithe Tasiectiie et leaNaL AL WE B6dinavieldud To iRA
pl ace, and _ in 1432 the value of $ADSUM in control register 1302 of
t heSr especshonn)ade equivalBs to retail units2iofcrigagledhby, 8siless otherwise noted, the
preferred embodiments of the present invention described héreinbelow With respect to
a retail unit cover both the variations of Fig. 1 and Fig. 2. |
Reference is made to Fig. 3 which is a detailed block diagram illustration of the
payment system 7. Electronic wallét 9 which is personal to a customer 12 who is
) making a purchase at POS 10,_ comprises an. electronic purse 310 containing
information identifying the amount of electronic cash stored in its register 311. The
electronic wallet also comprises an electronic checkbook 320, in which register 321
contains information .identifying and authorizing transactions with at least one credit
or bank account, made through processing centers of financial institutions 20. External
15 interface 340 serves as an interface between the electronic wallet and payment units
8. External interface 340 comprises communication hardware as well as secured
protocols for reading or altering the information stored in the electronic wallet. These
protocols preferably include a requiremént for keying-in a secret PIN (personal
identification number) code via customer interface 352, as a precondition for any
20 transaction with wallet 9. |
‘Payment unit 8 comprises an automatic transaction manager 361, which
controls all trahsactions executed .with respect to electronic wallet 9.

Automatic transaction manager unit 361 selects and controls the operation of

three transaction units: an electronic purse payment unit 363, electronic purse loading

17
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Fig. 14E illustrates an el ectronic pawn nade with an el ect?: é,“i?acﬂ@ 111_;_1 Tk
during a dual -pass free-access transacti on descri beﬁ)%‘\t!‘h“f @ ]gQ
to Fig. 8. At the 10 begi nni ng of transaction 1441 a car Wi th -
‘el ectronic cache 320C i s presented at card interface 351 of a

conpati bl e payywalid ¢ BpprdciatEd ahaLSiRES any Supi Yebiéers Yeteahd the maximal sum
described with respect to Fig. 4 is nodified by including thereininits

t
Payment CLPGERbls ta, the SBcRpAR) E\’%Bé“’vﬁaﬁ?%'éétmﬁe%eﬂ?é@%ﬁé%@%%s Sun
Then, puRETE R C%ﬁeaeﬁﬁﬁﬁféﬁﬁﬁa%}%;ﬁh? failge A gEHintioR defolinaieecef the
the exit POS (block 810 of Fig. 8), the cache check in safe 386 is
cancel | ecdoriariait gleaionicaraliati Raymentsygtarpe are gvercome by dhe aiesgntiayantionaxp, -
and payment is collected as needed in 1449, before the card is

retsned to tReferencenisrmade now also to FigF6 gvhigh fllustriates a vaciatiohof tieé r esh
transaction, which synchroni zes between the 20 el ectroni c cache

register Spa?gvgerﬁrA&oaé&re%ﬁFl ghe, frRfritecase WhBte &9 hiifimdl aheekSo6k bﬁ?ﬁhent sum

1302 and refresh transaction can take place whenever card

conmmuni CalGNCP is hlqhéi“tﬁgn ftt‘f)é‘?ﬁ‘%luﬂbl b8§§|blteuﬁér¥?ﬂe3tosu Uhﬂrfoij% éher

transactions or du actl on. % ref res sact i on

is essential f sad to the cac
paymen transacu%ns. uch SIHJa?IOHS are typ%ap for example, to common vending

machines or public telephone calls, or SMINCP can be set in‘tentionally to a high value
) by a merchant wishing to avoid. paying credit card transactiqn fees, provided that
_purse replenishment fees are paid by the customer. In such circumstances blocks 454,
458, 459 and 460 of Fig. 5 can be eliminated, thus yielding the simplified
procédure of Fig. 6.
In 451, the paymenf unit is in its idle state, ready to receive an electronic wallet
15 9 with $BALANCE in its purse as indicated in block 452. In block 453 a request for
payment of $SUM is received, and in 455 a check is made to determine whether
payment can be made from the present purse balance. If the answer is positive,
payment is made from the purse in 457. If the current balance is found insufficient in
455, then it is first replenished with a sufficient sum in 456 or with a larger desired sum.
20 specified by the customer, and then fhe purse is charged in 457. In 461 payment is
acknowledged to the POS, and in 462, purchase.is either completed, folldwed by card
return in 463, or is continued in 453.
It will be appreciated that Fig. 5 presents a more general case than Fig. 6, and that

the procedure of Fig. 6 can always be attained by using the procedure of Fig. 5
24
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. LMD M f i
account accessible to the respective card and for extendﬁm&’--}ﬁ’tﬁ‘*va |ﬁci|,‘,lj;€'- QQJ"-‘
date of the ' . . : ;-44»--- 430 PLJ}
card. At 1451 card 9 and the respective transaction processing center of
financial institution 20 comuni cate. The respective cache account

i n 383 i systdemandi Eigsadcandithgescribe @préfeirBdr payinent systent aadh i#2 bpetatioh? 52
t he val ue $CBALANCE of register 332 is increased by $ADSUM from regi st er

1302, he ebhﬁelyp%ﬁé d(%i-bﬁs@ﬂ@éﬁhdc%séféfht&ﬁﬁﬁ@ré\%ﬂ;%yﬁfeeng.uri ng transactions

of Fig. 14D now econes accessible to the cache 320C in card 9. In
This mai nt & neCIABAEAR e 831; FiwriRbessibes i ofralgh 5F paymah BaE ey
cett | omehe Saer. % %6r 2 NigDass Kk Atines Atomale dPEBB. then reset to
zerq, reflecting successful synchronization _ of registers 1301 and
3322 Fi nai |y, Acpordingitq the psesantiinvention: dhe opgratian of aosingle-pass freetdoeess
current automatic retail system includes a first stép of validating that the electronic wallet can

be charged for the value of the entire accessible inventory prior to -the POS enabling

free-access to the accessible inventory, and a second stép of payment for the actual

purchase as determined by the POS upon barring the access to the accessible

) inventory.

The payment system is ready to receive an electronic wallet 9 at 701. At 702 an
electronic wallet is received at card interface 351 of payment unit 8 (Fig. 3 or Fig. 4) and
is retained therein. At 703 ch‘eckbook transaction unit .366 is actuated by automati'c
transaction manager 361, to check the validity of the electronic wallet for. payment of

15  $MAXP, a parameter received from POS 10 through POS interface 353 representing the
value of the entire accessible inventory offered through POS 10.

The advance validity check indicated by block 703 must be of a very low cost,
since the validity check is part of each and every transaction, even if the final .payment
is of a very small sum. The advance validity check in block 703 may include practices

'20 common in the prior art for low-cost, off-line validation, such as checking the PIN code
and/or looking in red lists of cancelled cards received during communication with
financial institutions 20 and maintained in unit 366.

If an electronic wallet 9 is validated by the respective financial institution for a

specified sum which is smaller than $MAXP, the merchant may wish to share some

26
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*10 date and in 1455 $XDATE, the cache expiration date i'n"?r'e)gji ster 33 ©
I s extended by anot her, say, 60. days. IQCARE g%l QQ
illustrates the procedure of a custoner claimng in 1461 the Val u v3
“cache account because his card is lost. Qoviously, no infor rratlon

i s avai | gfthe riskoand iaeill apprbvelthe tidmaction. This riskERarRY isdalsba ¢drmmondhractice
account 383 is still avallable. In 1462 the custoner is credited for 15

$ADSUM rﬁ\atqefderParrte@Fh%Eeén %’ri%n@é‘ | kSiceEpt léB;trt é)p eﬂt. RGN Wit
9ty chick Sccbptable fesel W

date is then checked conpar e res ate

$LDATE r ad fro i ster 1303 L f .75 a hav

(60 daysB8 GonERETEd A Blostiie sesi the olawing,BiBrig iﬁ&f'&xarﬁl CEng’ea%ﬁ’e
days of the period all owed for presenting cache checks for settlement §1422
of Fig. tudhe talestronic wallet; bjhdhevaligationiprosadurseis apPIoMed by thet (aspesiver
the period. Otherwi se, the custoner is credited 20 for $ABALANCE read
frofn regﬁsarmiallBﬁﬁtuti@nd(theeelectronint wallett lssner) which alsol #di@s responsibility for

payment of at least a substantial part of $MAXP; c) in case the electronic wallet 9 issuer

does not take responsibillity' for paying $MAXP in full, the merchant agrees to take the

remainder of the risk; d) the transaction cost is small relative to the average payment.

The present invehtion élsd provides improved means for off-line validity checks_ with

) higher security at lower costs, as will be described in reference to Figs. 12-16G below.

If the validity check in 703 is negative, a transaction rejection signal is sent at 708

to POS 10 through POS interface 353, electronic wallet 9 is returned to the customer

by card interface 351 a_ccofnpanied by a message threugh customer interface 352, and

the payment system is ready for receiving the next electronic wallet at 701. If the validity

16 check in 703 is positive, an access-enable signal is sent to POS 10 at 704, and the

customer gains free-access which enables him to remove or consume items of his

choice. ..

Block 705 indicates that payment unit 8 awaits a payment request for $SUM from

POS 10 received through POS interface 353 once the purchase is concluded and free-

20 acCess_is barred. At 706 the electronic wallet is charged for $SUM according to the
payment pr-ocedure described with reference to Fig. 5.

It will be appreciated that eince $SUM is always smaller than $MAXP, since

payment for $MAXP has been validated in advance in 703, and since the payment
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45 El ectronic Cache Systeﬁt,“wf{{t}“ R, f‘g K

Pre- Schedul ed Expenditure Rate The el ectr
descri bed below is useful as a child paynment instrunent. (}pw I@ﬁnw
fo provide children with electronic wallets under sufficient securl ty and

W th pre-there are someclifsipettbeidritlages of fh%tcﬂosed architecture, as wilfbé& de%c%d
|IIustrates the el ectronic cache 320C which includes, in addition to

regi sters, s rﬁsepqe‘it tglqﬁ _djll?ggplﬁ &fgélgglge to Fig. 12, a register 334

cont ai ni ng scC ‘tal esi gh $SCHEDS. The structure
ecords of whi 68 dRreEtes fubebaviat Mosires T g 5 AP s PEYEIENT system
containi nﬁa&ng (’jlatcelogcgc;]I a?chsltlég;ure as illustrated in Fig. 9A. To further simplify the system the
5 values of SMINCP and $MINPR, i.e. the minimal sums required when using a checkbook

fbr payment and for purse replenishment respectively, are assumed equal ahd the

common value is designated SMINCT - minimal checkbook transaction for both payment

and purse replenishment. However, it will be appreciated that if all single payments are

actually smaller than both SMINCP and $MINPR, then $MINCP becomes redundant (see
) Fig. 5), and then the value of SMINCT will be set equal to $MINPR, irrespective of the

value of SMINCP. |

In a payment system having a closed architecture, the customer does not need

to maintain an excessive sum of el.ectronic cash in his electronic wallet, because when
using the wallet exclusiveiy with payment units of the pre_sent. invention, failure-free
15 payment is guaranteed. The payment procedure of, Fig. 10 starts with receiving an
electronic wallet with SBALANCE .in its purse in 452. When a request for paytl'nent of
$SUM is received at 453, it is checked in 454 to find out whether it is payable via the
checkbook, and if so, checkbook payment is executed in 460. It will be appreciated that
if all payments are guaranteed to be below $MINCT, blocks 454 and 460 become

20 redundant and can be éliminated from the procedure. If payment is too small for the
checkbook, it is checked for purse payment in 455. If the purse balance is sufficient, the
purse is charged for payment in 457. However, if the purse balance is insufficient, the

purse is first replenished with $MINCT in 466 and then charged for $SUM in 457.

In 462 the transaction is either completed and the card is returned in 463, or the card
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“ corresponding to that date. Fig. 15B i} e ﬁ
account control registers 383C, simlar to those of Fig. ‘ dyg(‘ %PE“P“QSG
_Wwith register 1302 replaced with register 1302S which incltu schedul ed
added sum table desi gnat ed $ADSUMT, whose structure is al so

descri bad readyh foretie erexe payridrd. in1883, forSinstance for the hiegt cdbht &f < pubkic
the data structure in both the schedul ed |oad table 334 in Fig. 15A

and thetquwwﬁed $ADSUM t abl e 1302S of Fig. 15B.
Qperati ons w the el ectronic cache are simlar to those described in

5 e gl B S

procedures of Fig. 14C and _l4E, respectively, i ntac
Fig. 16Raymepkiransastion #h4pgds susianieed. aeri; 454 %L{Md}ascﬁlrﬁ@/ begp found

However, Bm\jor to checking whether the balance is sufficient at
1683, psmaéiauthams €dans tabl e 334 seeking records with dates up
to the current date. If such records are found, t he sum recorded

047250453 T o el EERAIUCE i) SOSSTSMILCT 1 82,
addi ng only increase of SBALANCE occurs during the sequence of blocks 455, 456 and 457,
wherein 455 ensures that SBALANCE<$SUM hence $BALANCE-$SUM<0, and step
456 followed by step 457 leave the purse with $BALANCE+$MINCT-$SUM =
) $MINCT+($BALANCE-$SUM) < $MINCT. Thus, in a payment system having a closed
architecture and employing the procedure illustrated in Fig. 10, the electronic wallet
will never contain a sum of electronic cash which exceedé the minimal checkbook
_ fransactions size, which is a relatively moderaté sum. This. minimizes the risk assoc-
iated with loss of the electronic wallet, thus providing an improved payment system.
18 Other surprising aspects of payment systems having closed architecture and
“employing the procedure 6f Fig. 10 relate to the transaction statistics. Assuming a
closed architecture and the transaction procedure of Fig. 10, it is reasonable to expect
that the cash balances $BALANCE in electronic wallets received in the payment unit of
the present invention, woulld be evenly distributed between zero and $SMINCT. Thus,
20 given a payment sum of $SUM, the probability that in a random electronic wallet
$SUM<SBALANCE is approximately $SUM)$M|NCT.- Since in this case, a purse
replenishment of SMINCT occurs by the proceduré of Fig. 10, the expected value of the
amount of purse replenishment at | each random payment of $SUM is
($SUM/SMINCT)*$MINCT, which is $SUM. There are two very important practical
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: e - .
- 46 VO 96/ 09592 PUHIS 98 /1216
PCT/ US95/ 12164 pre-schedul ed sunms.to the effectj Eegpp‘h e spgl emce,

t hus providing off-line control over t he expendi lg rat e.zjéhélagsmge
~of the procedure is the same as in Fig. 14. Fig. 16B

1] ust r a¢@ricetjieAdys be thiy biiaharurexpecrdrresuffr i or to checking the
suf fici ency of $CBALANCE in 1613, $CBALANCE is updated by bl ock 1614

simlarl gar)re a rerﬁlgn@h&%lﬁglﬁgﬁségtloﬁ' Qill 1§&L ur] Nén " SVt QeratOfeaEﬁetlﬁ'fé)Cé?ﬁé'ﬁ e

is the s as | oad I ng va e into the cache

sccoun |\ SodSah s A Gt SPRCTLic it ShodSepomunen D VS

in 1631, and adding_in 1632 both date a d sum as an addjtional record to
$ADSUMT Sales, whefe,$2Q is theraingna @eckpgg trangaction size, wul‘:regulti@ppggqg@pam a
refresh procedure for the case under consideration. At 1651
el ebt r on28 replehishamdt transEctipnsi®A average) liespativatof dheysmall trangiastion size83C
of
this makes purse replenishment transactions equally acceptable to merchants selling
$19 items and merchants selling 50¢ items;
(b) under the specified conditions, the total amount of electronic cash accumulated
in the electronic cash drawer 364 (Fig. 3) (i.e. the total of $SUM values which are below
) $M|NCT) equals on average the total amount accumulated in purse replenishment
orders; this is a very important key for a viable off-line cash replenishment option,

described in detail in respect to Figs. 11A-C below.

Off-Line Purse Replenishment
15  Offline purse replenishment is advantageous since it enhances the operabilify
and reliability and reduce equipment and transaction costs invoived in the retail
procedures of the present invention. Howeven_ off-line purse replenishment out of the
- boundaries of a financial institution is commonly considered prohibitive, as it is
a‘nalogous to granting a merchant a license "to print" money. Thus, on-line
20 communication with a financial institution js considered 'mandatory in purse
replenishment procedures of the prior art. |

The present invention provides a system and method for off-line purse
replenishment by supplying the required electronic cash from the merchant's electronic

cash drawer 364 (Figs. 3 and 4). Drawer-to-purse transactions are feasible
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tabl e
expiration date

“to tabl e $SCHEDS 334 of 15 el ectronic cache 320C and are deleted from

1302S. | usid§Similaheprotdcdls sonpofseatoldrawer (i.e. rpureé dpaymefhSCoERursatd-pussit
up to the current date is added to $CBALANCE 332 and $ABALANCE
1301, a

the transaction I's co simlar

NfahdHtioRs Wn@%vnrg{ngtthgﬁr%r%.fﬂﬁgb%@ £ @'ﬁgir?gi %ﬂ@géﬁ?ﬁgﬂgmc cash mtep®

to 14

D0 O BRntaRER e SRboRRe s AR B RS Biyibs, bielRBHLA Tk b8ob 4

cust oner {ecei ves u%%ﬁegr esenting his claimis calculated in 1662

as the t9
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15

20

elpctrpnigicash @tdhe & ¥ Gash drawer mayfapreseniacdyighrinyestment and

risk to the merchant since this electronic cash must be purchased from the financial

institution and it can be lost if the payment unit is broken, burnt or stolen.

Howevgr, when using a payment system having a closed architecture (Fig. 9A)
and the payment procedure of Fig. 10, the amount of electronic cash accumulated in the
electronf_c cash drawer eduals, on average, to the amount of electronic replenishment
orders received for purse replenishment. This means that under these circumstances,
a moderate initial cash deposit for compensating for statistical fluctuations, will suffice
for flawless drawer-to-purse replenishment even during a high turnover of low-value
payments. |

Fig. 11A illustrates a conventional on-line purse replenishment procedure, wherein

payment unit 8 relays an on-line replenishment transaction between electronic wallet 9

. and processing center of financial institution 20. A replenishment order is sent from

electronic checkbook 320 through electronic checkbook transaction unit 366 to
processing center'20, where cdstomer’s account 380 is charged and a corresponding
amount of cash is supplied to _the electronic purse 310 from cash pool 384 trough-purse
Ioading. unit 365. |

‘Fig. 11B |illustrates a first preferred variation of off-line replenishment. The
electronic checkbook issueé a'purse feplenishment order to checkbook transaction unit
366. Unit 366 retains the order in the electronic safe 368 (Fig. 3) for further settlemént,

and the electronic cash drawer 364 supplies, from the electronic cash
36
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" Cards with Both Cache and Non- Cache Checkbooks FU;" hl % 1;;__

illustrates a preferred enbodi nent of t he present mvent{ﬁ’qﬂyMu,c 4 hbl?}s]oge
. both cache and non-cache (i.e. conventional) checkbook central
transactions. The reason for 5 incI uding both is that the cache is
~advant agbensveémthef surhisteredrtheesic tdrops beldw@\times BMINET.be used only
w th cache-conpati bl e paynent units capable of updating the cache bal ance

(register 33B@sing off-linedfediétishiéf} -in AltohABcledNinsediiation®f(i.a. mhﬁoamﬁpwt

is that it is accessible for paynment only t hrough the card :
cont ai n, bptod) o)/ ¥iaf! 164 10 HhifurE AR n?&%&m{g%ehevéem%&fn QN B j
such as s or mall order ayment

br oces ZP%%”?%%@EP& rtiticAh AirtiRtpRR  pelon BIE Stemias. 2o smsﬁmﬁa\tﬂe'% °g.

conprises an_electroni c purse 310 for small value transactions, an
el &ct r ofMINEc e thxgase &f Figr 10; Mo the pasg) of fraerascesw Autamatic retail, this il

non- cache el ectroni c checkbook 320NC for general purpose usage and for
| oadi ng re(miteeset_hing the retail system to an "out-of-order” status whenever the sum in the

electronic cash drawer falls below SMINCT. To avoid this, occasional prih1ing of the
electronic cash drawer with higher sums, e.g with 20 times SMINCT, will effective_ly_ .
minimize the occurrence of this potential status.

) The operability of the drawer-to-purse. replenishment methods of Figs. 11B and
11C described by way of example hereinabove considering the statistics of a payment
system having closed architecture using the operation procedure of Fig. 10. However,
i{ would be appreciated that the drawer-to-purse replenishment procedures of Fig. 11B
and 11C may also be applied in other cases, provided that the actual transaction

| 15 statistics shows that the amount of electronic cash accumulated in the cash drawer
approaches or excéeds, on average, the total cash amount needed for purse

replenishment.
Reference is now made also to Fig. 10A which illustrates an exemplary preferred
variation of off-line porse-replenishment to that of Fig. 10. Considering a payment
20 procedure, for example the one illustrated in Fig. 10, it will be appreciated that a purse
replenishment transaction 456, when executed according to the procedures of either Fig.
11B or 11C, i.e. by transferring SMINCT from cash drawer 364 to electronic purse 310,
followed by payment 457, i.e. transferring $SUM from electronic purse 310 to electronic
cash drawer 364, can be replaced by transferring $MINCT minus $SUM from the

38
AMENDED SHEET



" and ref

reshing the cache during on-line comunicati onuk,héfayn%p ,d_r_\j_.,t;i 8

includes four 15 operative units: electronic purse’paggrit dhiédt 5363, 1
_electronic purse loading unit 365, electronic checkbook

transac

tion unit 366 and electronic cache transaction unit 367. The

aut omat glectronic cash draw@e &stheOsleSROEIE Purstd White BOEY Ririationt @ré nedthenaieany

central
val i dat
pr esent
with in
off-lin
320NC,

t he car
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transactions for paynent, purse _ repl eni shnent, advance
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provi ded that such_a transaction is approvedﬁ% the card issuer for

geplenishment ef MING§ it imav gtilt woek.ton tansfering SMINGE minus $SUM from

c el ectronic checkbook. If no off-1ine option is avail able

thecelectroniacashdgawer to the electronic purse. Thus, Fig. 10A describes a preferred

. variation of Fig. 10 for off-line replenishment according to either Fig. 11B or Fig. 11C,

- wherein blocks 470 and 471 replace block 456 of Fig. 10. In block 470 an electronic

15

20

replenishment order or an electronic check payable to the merchant (according to either
of Figs. 11B or 11'C, respectively) is received from the electronic checkbook 320 and
deposited in electronic safe 368 (Fig. 3). In block 471 $MINCT minus $SUM is
transferred from electronic cash drawer 364 to electronic purse 310. The other biocks

are the same as in Fig. 10.

- Off-Line Checkbook Transactions

Off-lihe operability of the present invention is high@y advantageous to enhance the
reliability and reduce equipmént and transaction costs. Off-line checkbook transactioné
with smart cards are conéidered satisfactorily safe, provided that the card bearer is
considered trustworthy by the card issuer. This discriminates, by age and/or by lack of
positive financial record, a substantial part of the population from receiving an electronic
checkbook at all, or from receiving an electronic checkbook operable off-line. The
preferred embodiments illustrated hereinbelow are directed-to modifications to the
paymént system of the present invention, to allow substantially more liberal card

distribution while retaining transaction security.
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) o A IE N
" WO 96/ 09592 LR ’Df‘iz}{-"!"
PCT/ US95/ 12164 there is a dial-up.comunication gpﬁhﬂn V\AZHI St 1385
_financial institutions 20, an on-line transaction wth checkbook

320NC wi I I be executed for paynment and/or for |oading val ue into the

el ect r orelectronid putsec dsndescaibedriséioy. this chmbinmbhfprovuiesd\iglslyaecased off-line

It will be appreciated that the present invention is not limted by what

has beenrarfsactionts Withi &rtrd) icRioDAR) \Redisiér t32at contamisomformmation Rizghtifyirsg and!
of which fall within the scope of the present invention, exist. For

- exanpl e’atﬁﬁt’i’nzgﬁ%ﬂ%ngécn‘tﬂs%ﬁ{%é ?&PEW\PEE&che accourit 388, ﬂEPfs?ﬁ' PIEHNtains

I nventi on nee € separate uni and may Share sone o

bei ng. o PAISRES. TIRERElG ORI, P oAU EBrRAIER, Iy oo Thraudl 4% B

anot her variation (in re;ﬁgect to Figs. 3,4,12, 17), the physi cal | ocation of
t heéd | ogiglectronic ca@he 3L JRegsteri33coataing aicashageiaiation dafedniorvation smthate

paynent unit to the electronic wallet, so that when a request for
paynent the electrminiedacme GEECpaiirentnusalile and rejedteabrﬁmnt payrPERt after thid datee
relayed to the electronic wallet, along with all rel evant

fﬁlr gmet ers, fElecténiectache tPendaclioh aghit OBEPT of IpAyRwdt! QRit S8 ApEAsEns agdthehen
transactions by issuing electronic gache checks similarly to the operation of ejectronic
checkbook transaction unit 366 (Fig. 3), while reducing the payment amount from the
] cache account balance register 332, using secured protocols similar to those used by
electronic purse payment t;mit 363 during a pUrse payment transaction. The electronic
cache check can be either settled on-line with the respective cache account in 383, or
retained electronically is electronic safe 368 for settiement thereafter. Optionally, in the
latter case the payment transaction can be;reversed by deleting the cache check
16  information from .electronic safe 368 and increasing the value in account balance |
register 332 by the cancelled céche check sum. It would be appreciated that this
procedure, which adds effective value to electronic cache 320C, requires secured
protocols similar to those of drawer-to-purse transfer of electronic cash described above
with respect to Figs. 11B and 11C.
20 Fig. 13 illustrates a control registér 383C included in each cache account 383
maintained in a financial institution 20. 1301 traces the active balance, designated

$ABALANCE, which is the effective limit of the respective cache account. it is updated

only during on-line cache refresh transactions, described below in respect to Fig. 14F,
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" 15 selection will be returned to the payment unit for%’é& ‘d'ﬂtlo;?{ i s G

It will be appreciated by persons skilled in the art ti a.lhf he qsent |§3£
i nvention is not limted to what has been partlc arTy shown and
descri bed herei nabove. Rather, t he scope of the present invention is

def i nedcard| 4t 146 1tdaed Olamditise tdspEdWelttmwction processing center of financial institution 20
“ communicate. The respective cache account in 383 is identified according to account ID read
from 321. In 1452 the value 3CBALANCE of register 332 is increased by SADSUM from register
1302, hence the total value added to the cache account during transactions of Fig. 14D now
5 becomes accessible to the cache 320C in card 9. In 1453, SABALANCE in control register 1301
is inéreased by $ADSUM. This maintains SABALANCE larger than SCBALANCE by the total
value of cabhe checks stored in electronic safes 368 and not yet presented for settiement. The
value of SADSUM in register 1302 is then reset to zero, reflecting successful synchronization
of registers 1301 and 332. Finaily. in 1454 the value in control register 1303 is set to the current
10 date and in 1455 $XDATE, the cache expiration date in register 333, is extended by another,
| say, 60 days. |
Fig. 14G illustrates the procedure of a customer claiming in 1461 the value of his cache
account becéuse his card is lost. Obviously, no information is available from the card, but the
information in the cache account 383 is still available. In 1462 the customer is credited for
16 $ADSUM read from register 1302 and the register is set to zero. The current .date is then
checked in 1463 and compared to the last refresh date $LDATE read from register 1303. If 75
days have not yet elapsed (6b days for the cache expiration period (1455 of Fig. 14F), and 15
days of the period allowed for presenting cache checks for settiement (1422 of Fig. 14C) then
the customer is advis.ed in 1465 to return after the period. Otherwise, the customer is credited

20  for SABALANCE read from register 1301, and the account is then closed in 1466.
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* CLAI M8 1. A retail unit serving acﬂé}ﬂé 095/"""54

purchase, the custoner having an 5 el.ectronic maIIqPL}_ aylng\ Q&Q:

purchase via its el ectroni e checkbook sums equal to Fgér it hisy'™
" a predeternined mini mal checkbook paynent sum for paying fron1|ts

el ectroni c purse suns equal to or smaller than the val ue stored therein,

and for paying for replenishing the electronic purse via the

el ectroni ¢ checkbook suns equal to or | arger than a predetermnm ned

m ni mal purse repleni shnment sum the retail unit conprising: a point of

ni ¢ i nterf aci ng rl%x??mggiﬁ-“#’S?Ex#%rﬁ%&?é’éfhewmsaﬂtwa Bten” P
S Pl b g oS Tl e LR o

payirent ERALIRIIS BTaidR AN b SLeBpic.nplattundersshifient Sgoutty\andt R pre-
to recels\éﬁegﬁééﬂe uern%ngl%era erl ce via said electronic checkbook,

Fig. 15A illustrates the electronic cache 320C which includes, in addition to the registers
described in reference td Fig. 12, a register 334 containing schedule load table designated

$SCHEDS. The structure of $SCHEDS is described in Fig. 15C, wherein table 1500 contains
10 records of which three, 1501A, 15018 and 1501C, are shown, each containing a date and a sum
corresponding to that date.

Fig. 15B illustrates cache account control registers 383C, similar to those of Fig. 13 but

| with regiéter 1302 replaced with register 1302S which includes scheduled added sum table
designated SADSUMT, whose structure is also described with reference to Fig. 15C.
15 Fig. 15C describes the data structdre in both the scheduled load table 334 in Fig. 15A
and the scheduled $SADSUM table 13028 of Fig. 153.

Operations with the electronic cache are similar to those described in Figs. 14A-G, with
adjustments described hereid in reference to Fig. 16A, 16B, 18D, 16F and 16G. The settiement
and deposit procedures of Fig. 14C and 14E, réspectively, remain intact.

20 Fig. 16A illustrates d charge procedure similar to that of Fig. 14A. However,
prior to checking whether the balance is sufficient at 1603, procedure 1608 scans
table 334 seeking records with dates up to the cd'rrent date. If such records are found,

the éum recorded in each such record is added to $CBALANCE in account balance

register 332 and the record is then cleared from table 334. This allows adding
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or to receive said purchase price fromsaid electronic™ u?sée Qc ./
or to receive via said el ectronic checkbook a cal cul at eidi Sput ER ~3 K N
repl eni shnent sumwhich is at |east the larger of said'm nfifaf purse
repl eni shment sum 20 and the difference between said purchase price and
said value stored in said electronic ~ purse, to replenish said
electronic purse with said cal cul ated purse repl eni shment sum and

to receive said purc&m%ﬁ%ﬁ@;@},? P,@Aﬁé&& 8 iCheBkb Géks

50 uni t cI alm 1l wherein said

payment unitg ﬁoﬁ)plh&?ﬁes a preferred embodi meﬁt of theaﬂ(]'egérﬁ%\feﬂﬂérfwﬁi&ﬁcelﬁggﬁg both

transaction u receiving paynen ectroni
Che(_:kbogééhe and non-cache (i.e. conventional) checkbook central transacﬂon;. The reason for

- -~ 1
e
< ~

5 including both is that the cache is advantageous in off-line transactions. However, it can be used
only with cache-compatible payment units capable of updating the cache balance (register 332
of Fig. 1zA). Another limitation of a cache acéount is that it is accessible for payment only
through the card containing the electronic cache and cannot be used for other payment forms
such as paper check_s or mail orders.

10 The payment system 7 of Fig. 17 comprises electronic wallets 9, payment units 8 and
| processing centers of financial institutions 20. Electronic wallet 9 comprises an electronic purse
310 for small value transactions, an electronic cache 320C for off-line central transactions and

a non-cache electronic chéckbook 320NC for general purpose usage and for loading value into

and refreshing the cache during on-line communication. The payment unit 8 includes four

16 operative units: electronic purse payment unit 363, electronic purse loading unit 365, electronic
checkbook transaction unit 366 and electronic cache transaction unit 367. The automatic
transaction manager 361 is operative to enable cache central transactions for payment, purse
replenishment, advance validation and electronic pawn. However, if an electronic wallet
presented at the payment unit 8 lacks a cache or its cache is currently with inéufﬁcient cache

20 balance, the payment unit may allow an off-line transaction with the non-cache electronic
checkbook 320NC, provided that such a transaction is approved by the card issuer for the card

class identified through the ID information of the specific electronic checkbook. If no off-line

option is available for a specific card and
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* an el ectronic purse
5 purse;

_ replenishing said el ecte oni CupUESes  ahghs SHEET HAS BEEN an aut omatic
transaction manager performng said dut onmEPLma:IEDy sellecti ng and
© operative to act ronj ¢ checkbook

transaction unit to receive said purchase price via said electronic

checkbook, or @¢LAMS vate said el ectronic purse
paynent unit to receive said purchase price fromsaid el ectronic
purse, or to activate said electronic checkbook
transaction unit to receive via said el ectroni ¢ checkbook said

ur se. 1 dadi hg. uni f* (41 uBR SENLRS %%‘t@qn%ﬁ‘pbé%tpﬁr%%‘sgeﬂéa%»asteﬁw'eﬁ%ia&?&%at ed
e lson SBASLE Pl s e e e o
pur se. The retail unit of claim2, wherein said
paynent Oﬂﬁﬁrgealtlsaﬁ @opnmdewmlaed minimal checkbook payment sum, for paying from its
electronic purse sums equal to or smaller than the value stored therein, and for paying
for replenishing the electronic purse via the electronic checkbook sums equal to or
larger than a predetermined minimal purse replenishment sum, the retail unit comprising:
) a point of sale for determining a purchase price; and |
a payment unit interfacing with said electronic wallet, communicating with
said point of sale for re";rieving said purchase price therefrom and automatically
selecting, according to said purchase price, said value stored in said electronic purse,
said minimal checkbook payment sum and said minimal purse replenishment sum,
15 whether
to receive said purchase price via said electronic checkbook,
or to receive said purchase price from said electronic purse, -
or to receive via said electronic checkbook a calculated purse
feplenishment sum which is at least the larger of said minima_l purse replenishment sum
20 and the difference between said purchase price and said value stored in s2id electronic

purse,-to replenish said electronic purse with said calculated purse replenishment sum

and to receive said purchase price from said electronic purse.
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* 20 el ectroni c cash drawer and V\:hEI ll I nl'?f' l%g 3Zmarnt u%f
IS operative to deposit said m"mn "ﬁ ect |
drawer and said el ectronic purse * | cadi*ngsunt t %gsxpa
repl eni sh said electronic purse by transferring said cal cuI at ed

- purse r@pl eni shnefThesetaif #nitrof elaimel whtar@nlsald:payménamn comprisies:
51 el ectroni c purse. The retail unit

f cl 1, wh t
gacﬁeal ;nal d el ggterlagnl o cacﬁ%%&%erﬁgﬁ%i%ﬂmmtsfﬁ%cem %aeﬁhﬁﬁt {if ¥ad

conprising a storag ice for

storing al ance and an expiration date, said paynent unit is
operati %trgngigli%ﬁ@§og cache bal ance and expiration date, to

rej ect paynments attenpted. on insufficient cache
: an electronic purse payment unit for receiving payment from said electronic

5 purse;
an electronic purse loading unit for replenishing said electronic purse; and
an automatic transaction manager performing said automatically Selebting
and operativé to |
activate said electronic checkbook transaction unit to receive said purchase
) price via said electronic checkbook, |
or to activate said electronic purse payment unit to receive said purchase |
price from said electronic purse,
or to activate said electronic checkbook transaction unit to receive via said
electronic checkbook s‘aid calculated purse replenishment sum, to activate said
15 electronic purse loading unit to replenish said electronic purse with said calculated purse
replenishment sum and to activate éaid electronic purse. payment unit to receive said

purchase price from said electronic purse.

3. The retail unit of cléim 2, wherein said payment unit also comprises an |
20  electronic cash drawer and wherein said electronic purse payment unit is operative to
deposit said purse payment in said électronic cash drawer and said electronic purse
loading unit is operative to replenish said electronic purse by transferring said calculated

purse replenishment sum from said electronic cash drawer to said
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* bal ance or after i ' ate—mwd—*t—a—dee—r»ea&e sa&ﬂiéébh@ Bal a“ﬁéef £/
upon cache Dmmﬂm!ﬂmnumcha 5 EHIS SHEETH. &% B -'.{C‘f‘
Aretail unit servkngca iCUt ONEr*ON a purcﬂf&b@cEq he ¢ gt oﬁﬂrr* hava 11g8a-n‘J I5J0
el ectronic wallet for paying for a purchase via Tts—el ectroni ¢ checkbook
sums eqigfctidhic purse. - Of larger than a predeterm ned mnimal checkbook
paynment sum for paying fromits el ectronic purse suns equal to or
" smaller than the value stored therein, and for paying for

replenlshlng sai d electronlc purse via said el ectronic checkbook suns equal
to or | ar erm ned m ni urse repleni shnent sum

t he retéi | unit ggrmr ail, Bm?o?c aim {n wherein salgaelegtr%pﬁiweg* bool'is an),
determ ning a purchase price; and a paynent unit

i nt er f alerjronic hache.said elaqtionic caghe AirthesCasprising @astpmj;e device forstofingai d
point of sale for retrieving said purchase price therefrom said paynent
unisg a cachechatanceiargt an 2xpiration date, said paymemt einitds roperativehtec theckk said
transacti-on unit for receiving paynent via said el ectronic

checkboQlache balance and expiration daf®] t& r&jett ParieR8SAt<tnHe@ on insufficient cache

balance or after said expiration date and to decrease said cache balance upon cache

payment for purchase or replenishment.

) 5. A retail unit serving a customer on a purchase, the customer having an |
electronic wallet for paying for a purchase via its electronic checkbook sums equal to
or larger than a predetermined minimal checkbook payment sum, for paying from its
electronic purse sums equal to or smaller than the value stored therein; and for paying
for replenishing said electronic purse via said electronic checkbook sums equa.l to or

15 larger than a predetermined minimal purse replenishment sum, the retail unit comprising:
a point of sale for determining a purchase price; and
a payment unit interfacing with said electronic wallet and corhmunicating
with said point of sale for retrieving said purchase price therefrom, said payment unit
comprising:
20 . an electronic éheckbook transaction unit for receiving payment via said
electronic checkbook;
an electronic cash -drawer;

an electronic purse payment unit for receiving payment from said
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r 4-.
an el ectronic purm lﬂﬂm “[: ﬂ f or Ic?éi‘ﬁ\g Rggg@@ qur{ﬂs% B , F
2 RN LAY orc | RRoEsliee 0 ot e s o

r epl eni shi ng said eI ect ronic purse by " transferrl ng a sumfromsaid

el ect r caslectrenic pulserant depositing itiresaidaiectrenic vash alidwer;
an automatic transaction nanager for automatically selecting, according 5

to sai d purchase I
0 ¢ P KLl ?P;{otroﬁﬁ;‘ Hurse Iﬁﬁdﬁgour‘ﬁfjfdrr}egiérﬁktﬁllr'g%hfd)éie%trBchsﬁjrséadyj

m ni mal ok paynent su m ni pur se repleni shrient

{1 ans acHHORETING: 2 4 98§98 ?%"0"'9 cSh b RS RO E Pnsg RECL  oni

checkbook, or -activate said el ctr?nlc purse
paynment unit to r%@u@@nggﬁ; gaﬂgﬁgtp%granager or automatically selecting, according

5 to said purchase price, said value stored in said electronic purse, said minimal

checkbook payment sum and said minimal purse replenishment sum, whether
to activate said electronic checkbook transabtion unit to receive said
purchase prfce via said electronic checkbook, or |
to activate said electronic purse payment unit to receive said purchase
) price from said electronic purse and deposit it in said electronic cash drawer; or
to'activa_te said electronic checkbook transaction unit to receive via said
electronic checkbook a calculated purse replenishment sum which is at least the larger
of said minimal purse replenishment sum and the difference between said purchase sum
and said value stored in said electronic purse, and to activate said electronic purse
15 loading unit to replenish said electronic purse from said electronic cash drawer with the

difference between said calculated purse replenishment sum and said purchase price.

6. A retail unit serving a customer on a purchase, the customer having an
electronic wallet for paying from ité electronic purse sums equal to or smaller than the
20 value stored therein, and for paying for replenishing said electronic purse. via the
electronic checkbook of said electronic wallet sums equal to or larger thanl a
predétermined minimal purse replenishmenf sum, the retail unit comprising:

a point of sale for determining a purchase price; and

53
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price from urse an sai d &WI c&‘.gas,h: 27 £
s Y B SRR e

‘cal cul ated purse repl eni shment sum WAl ch 15 at least the |arger of
sai d nini mal pur seg pRghRIMt UniERterfieMPRethidaRd élé&@h%@gll&%weﬂmﬂcatm
pur chase sum and said value stored in said electronic purse, to

activat e, paidf! g‘éﬁﬁ "Gfle 2 Ut fegrcu?\%ﬁﬂ. scanéé ﬂétﬁ&g V\éh&e Eﬁ%r%f‘rﬁhwe he kba%ﬁﬁ&\t unit

el ectronic purs rom’sai

di fference between sald cal cul ated purse repl eni shnmrent sum and said

pur chase*PPPEIINg: 6. A retail unit serving a customer on
a purchase, the custonmer having an ' el ectronic wall et for paying
fromits el ectronian glacyeniapurse gawmenbunit fos iecending peyment fonpsaid eleciionic
stored therein, and for paying for replenishing said electronic purse via

t heb pwseelectronlc checkbook of said electronic wallet suns equal to or
| arger than a predet erm ned nini mal purse repl eni shnent sum the

gg% ?r lm ﬁ.mn; gogﬁi IC?]%. S'égacgrrolnlccepurgﬁdloadmg unit for répiéﬂié?ﬁng%aﬁaéléctfr&ﬁm purse;
53 an electronic checkbook transaction unit for receiving via said electronic
checkbook sums for the replenishment of said electronic purse; and
an automatic transaction manager for automatically selecting, according
) to said purchase price, saiq value stored in said electronic purse and said minimal purse
replenishment sum, whether
to activate said electronic purse payment unit to receive said purchase
price from said electronic purse, or
to activate said electronic checkbook transaction unit to receive. via said
15  electronic checkbook a calculated purse replenishment sum which is at least the Iérger
of said minimal purse replenishment sum and the difference between said purchase sum
and said value stored in said electronic purse, to activate said electronic purse loading
unit to replenish said eleétr;)nic purse with said calculated purse replenishment sum and

to activate said purse payment unit to receive said purchase price from said electronic

20  purse.

7. The retail unit of claim 6, wherein said payment unit also comprises an
electronic cash drawer and wherein said ele_ctronic purse payment unit is operative to

deposit said purse payment in said electronic cash drawer and said electronic
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~a paynment unit int ﬂm ' ' Imﬂd el ectronic wall et %?{fﬂﬁurﬁ 5at'fi bgﬁ‘. 1 6 ‘
with said point of * igmj?“!]‘m * |ng sai d purchase prgﬁg.t?erzeg:ﬁiz) ,—thjgge

payment unit o ectr
payment unit for receiving paynent fromsaid el ectronic 5 purse;
an el ecpusei loagingsenit isdpegativei to feplenistplsaid el@ctronkaparse! oy transfarripg rsaid

an el ectroni c checkbook transaction unit for receiving via said electronic
checkboplicGiated parse!reBienfsHreentSIums %n%aﬁaénécﬁéﬁgké@n IdfaEf ftPsaiddectronic

an automati c transacti on nmanager for automatically selecting, according

to said_puyrchase price, said value stored in said electronic purse and said
nininalp@§PSe repl eni shnent sum whet her to
activate said electronic purse paynent unit to receive said purchase.

pur

5 8. The retail unit of any of claims 1 or 5 or 6 wherein said retail unit is
forming part of -a controlled supply automatic retail system and said point of sale is

operative to control the operation of said controlled supply automatic retail system.

0. The retail unit of any of claims 1 or 5 or 6 wherein said point of sale is

) a cash register operated by a cashier for determining the price of a manual purchase.

10. The retail uni‘t of any of claims 1 or 5 or 6 wherein said retail unit is
forming part of a single-pass free-access automatic retail system having a predefined
maximal purchase price and wherein
15 said paymént.unit comprises means operative to selectively receive, retain
and release said eiectronic wallet and whefein
upon receipt of said electronic wallet said payment unit is operative to
retain said électronic_ wallet, to validate that said maximal purchase price can be
received through said eleétronic wallet, to provide an indi;_:ation to said point of sale if
20 said validation is successful, said point of sale subsequently enabling, upon said
| indication, free-access of said customer to an accessible inventory of goods and/or
services to said customer; and
upon barring '.said free—access, said point of sale calculates said purchase

brice and said payment unit operates to receive said purchase price and .
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't ween sai d

pur chassulsseguently to releage saidleleatronicsvaltetd i n said el ectronic purse, to

acti vat

e said electronic purse |oading unit to replenish said

el ectronic purse with said cal culated purse repleni shnrent sum and

"to acti

vate said purse paynent unit to receive said purchase price from

o ai m 6 wherei n 2P detCS" any of RUEe doff o8 & forming'Bah S ukhdss

cash dr

Gapos! { FeRascqss SUtompie fetal s, lsceorald Rahohsalfols lasat i B ot

~electronic ' '

5

15

20

location of said dual-pass free-access automatic retail system.

12. A retail method for serving a customer approaching a payment unit in order
to pay for a purchase, having an electronic wallet for paying for a purchase via its
electronic checkbook sums equalto or larger than a pfedetermined minimal checkbook
payment sum, for paying from its electronic purse sums equal to or smaller than the
value stored theréin, and for paying for replenishing said electronic purse via said
electronic checkbook sums equal to or larger than a predetermined minimal purse
replenishment sum, the method comprising:

determining a purchase price; and

automatically selecting, according to said purchase price, said value stored
in said electronic purse, said minimal checkbook payment sum and said minimal purse
replenishment sum. whether to

receive said purchase price via said electronic chéckbook, or

to receive said purchase price from said electronic purse,

or to receive via. said electronic checkbook a calculated purse
replenishment sum which ié at Iéast the larger of said minimal purse replehishment surh
and the difference between said purchase sum and said value stored in said electronic
purse, to replenish sé_id clectronic purse with said calculated purse replénishment sum

and to receive said purchaée price from said electronic purse.
56
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L

. el ectronic cash drawer to said el &ctforfic® purse * B4 L _?19G¢
The retail unit of any of claims 1 or 5 or 6 wherein said retall unit is

form ng q@rt of a Tentetail hﬁthsumlclaumm.@maher@m shidi paypiysritamieaido cOntbrigdsnt
of sale is operat ive to control the operation of said controll ed

suppl y Qigéir ett filRther comprising depositin said erI%@ Lt |H”.~".at|
5 J 09 4pPoFing sa a‘; as

any of clains wher el n sai regrs
oper at ed er _for det ni, " rlce .of urchase

7 '5’3*#@3 ?%f»h 4fawm QU HE R B BRI o
unlt S part of a S|ngle-pass free-access automatic retai

syst em HRRKGHated wréaéeple@&hment sum forn sald eleckaniscashi rawghdowBidt ein 15

sai d paynent. unit conprises neans operatlve to selectively receive, retain
5 electronic purse.

14, The retail method of claim 12 for a single-pass free-access automatic
retail system having a predetermined maximal purchase price further comprising
validating that said maximal purchase price can be received through said
) electronic wallet, and if said validation is successful, retaining said electronic wallet and
subsequently enabling free-access of said customer to an accessible inventory of goods
and/or services, and
upon barring said free-access, calculating said purchase price and upon
receipt thereof from said electronic wallet, releasing said electronic wallet.
15
15. The retail method of claim 12 wherein said electronic checkbook is an
electronic cache having a storage device for storing a cache balance and an expiration
date, further comprising checking said cache balance and expiration date, rejecting
payments attempted on insufficient cache balance or after said expiration date and

20 decreasing said cache balance upon cache payment for purchase or replenishment.
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and renggo,fsgid el ectronic wallet and wherein’ ' peTrUsesnzies  UpPON
recei pt 'of sard electronic wallet said payment unit «is operat ive to

retain said electronic wallet, to validate that said naxi nal purchase price
can be there is ar@iaébye@mﬂlmimgﬁoeacbmioel withr imanciahinsditutians go.oanden-line

i ndication to said point of sale if 20 said validation is successful,
sai d pomhsadticiawithselizekbiook SLONEwill ben @ xecpied foaipdhyment and/ontbir dadding,
free-access of said customer to an accessible inventory of goods and/ or

Ser Vi cegafy@ il fhe® BRicRBRIC ca'%ﬂﬂ@ account, according lo the speemarh..*eaﬁ{s&me§a' d

free-access, sald point of sale calculates said purchase price and

sai d paynent tLW\Itbe kGt cf@\a ﬁ%eﬂ)r\égeﬁﬁhge&ﬂir? Farﬁrlﬂﬁﬁecoeagp{ag{ has been
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5 described hereinabove and that numerous modifications, all Qf which fall within the
scope of the presént invention, exist. For example, the point of sale and the payment
unit of the present-inventio.n need.not be-separate. units and.may. share some of the
hardware components,. such .as their.central processing-unit;;one e;cample*being a
cash register version incorporating both units.

0 In another variation (in respect to Figs. 3,4,12,17), the physical location of the logic

of the automatic transaction manager could move from the payment unit to the _

i

electronic wallet, so that when a request for payment is received__ in trfe payment unit

3

from the POS, it will be relayed to the electronic wallet, along with all relevant

parameters, for selecting the transaction or transaction sequence, and then this

15 selection will be returned to the payment unit for execution.

It will be appreciated by persons skilled in the art that the present invention is
nol limited to what has been particularly:shown and described-hereinabove. Rather,

the scope of the present invention is defined only by the claims that follow:
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2 18EP 1998.

QURETETIITT SUEET (84T Eom



123

r

l--ii._

11: . - The retail unit of any of clains 1 or mmmlwnmrart of a
dual - pass free-access automatic retail s “mn“ d poi nt

of sale is located at an exit 5 Iocatlon of satd dudl - pasd ftee-access
automatic retail system Aretail rret hod for serving

a customer approachi to pay for a
pur chase, having an mﬁgm# lhé@rlw@MEqEPWpurchase viaits
el ectroni c checkbook suns equal to or larger than a predeterm ned m ni mal

checkbook 9y TeAlreffinif Urving)d Bdstbiéflon! £ pBcheseOfieCalstaify sums equal to
or smaller than the ue stored therein, and for paying for

s odRRYng gPoSoiE ARl for i bt & ﬁﬁ@@s&vm Rl © Cnehook

repl eni shnment sum the nethod conprising det er m ni ng
a pur cheheckboplsumsequaldo or larger than a predetamvaﬁdtmwnalycwkb@ok ng,
according to said purchase price, said value stored in said

el e r opagmett sum, frohtitgelectrohic pursk bomis aruarts br smallenthaséthe mi ni mal purse

repl eni shnment sum whether to recei ve said purchase

price viaugdshel!therdin i fof palyMaY6r réblenishing the electronic purse via

the electronic checkbook sums equal t or larger than a predetermined minimal

purse replenishment sum, the retail unit comprising:
a point of sale for determining a purchase price; and
10 a payment unit communicating with said point of sale for retrieving said
purchase price therefrom and interacing-with-said-electronic-wallet-for-
autorﬁatically selecting, according to said purchase price, said value stored in
said electronic purse, said minimal checkbook payment sum and said minimal
purse replenishment sum, whether
15 to receive said purchase price via said electroriic checkbook,
or to receive said purchase price from said electronic purse,
or to receive via said electronic checkbook a calculated purse
replenishment sum which is at least the larger of said minimal purse
replenishment sum and the difference between said purchase price and said
20 value stored in said electronic purse, to replenish sai& electronic purse with
said calculated purse replenishment sum and to receive said purchase price

from said electronic purse.
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to receive said purchase pricel|fff igaiqag oni ¢ purse, 20

or to receive via said elect ron“gmnﬂmHumﬁlnal cul ated purse

repl eni shnent sumwhich is at |east. tthe" afget of said mninal purse

repl eni shnment sum and the difference between said purchase sum and
sai d vabue sAmetail umit sexivinged eastomeron a purchasey the custiomeravingansai d

el ectronic purse with said cal cul ated purse repleni shnent sum and

to recej ' RE i :
L3 USRI B M IS o s,

Conpr 1 sPAUEHE IR dha A prpdrtemminesBitima casHhpook Baymedifin Bhi ¢ cash
drawer and replenishing said electronic purse by transferring said
cal cul apayingfrars itsegiectronie purae sumsequal toorsralien thanithe valile dr awer to said
5 el ectroni c purse.
5 stored therein, and for paying for replenishing said electronic purse via said
electronic checkbook sums equal to or larger than a predetermined minimal
purse replenishment sum, the retail unit comprising:
a point of sale for determining a purchase price; and
a payment unit interfacing with said electronic wallet and communicating
10  with said poiht of sale for retrieving said purchase price therefrom, said payment
unit comprising: |
an electronic checkpoint transaction unit for receiving payment via
said electronic checkbook;
an electronic cash drawer;
15 an electronic purse payment unit for receiving payment from said
electronic purse and depositing it in said electronic cash drawer;
an electronic purse loading unit for replenishing said electronic
‘purse by transferring a sum from said electronic cash drawer to said
electronic purse; and
20 an automatic transaction manager for automatically selecting,
according to said purchase price, said value stored in said electronic purse,

said minimal checkbook payment sum and said minimal purse replenishment

sum, whether
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14.. The retail method of clai mgddafi ; - pass free-access
- automatic retail system havi ngllmmmﬂimuﬂmﬁu maxi mal purchase
price further conprising « ¢ L valisdatti ng that said maxi nal
purchase price can be received through said el ectronic wallet, and if

~sai d val i dati ontd activ#té eaif electroRicahecRBosietransadtion dhit o neekivetsaidd
subsequent|y enabling free-access of said custoner to an accessible

par 11 ng PPty BiEe via said ol PREAROBERT0r s price and wpon

recei pt thereof fromsaid electronic wallet, releasing said electronic
wal let. 15 to activaie said electronie purse pRYMENhYRIt & regaivesaid wherei n sai d
el ectroni c checkbook is an el ectroni c cache having a storage device

for storpurghaseprite from saidelectrorie parss and deposit it in saiddsléetrorior t her
conpri sing checking said cache bal ance and expiration date, rejecting

paynmgnt }ég@td_}gwe?do,on I nsufficient cache bal ance or after said expiration.
dat e "an 0 decr easi ng sai d cache bal ance upon cache paynent for

ur chase or repleni shpent. . . . . .
P p!to acfivate said electronic checkbook transaction unit to receive via

said electronic checkbook a calculated purse replenishment sum which is at
'least the larger of said minimal purse replenishment suh and the difference
between said purchase sum and said value stored in said electronic purse,
10 and to activate said electronic purse loading unit to replenish said electronic
purse from said electronic cash drawer with the differéncé between said

calculated purse replenishment sum and said purchase price.

6. A retail unit serving a customer on a purchase, the customer having an
15 electronic wallet for paying from its electronic purse sums equal to or smaller |
than the value stored therein, and for paying for replenishing said electronic
purse via the electronic checkbook of said electronic wallet sums equal to or
larger than a predetefmined minimal purse replenishment sum, the retail unit
comprising:
20 a point of sale for determining a purchase price; and
a payment unit interfacing with said electronic wallet and
communicating with said point of sale for retrieving said purchase price

therefrom, the payment unit comprising:
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. retail method for serving a customer addressing, afunmﬂ!“!!unlclslujmﬂm?e!{ nA5

order to pay for a purchase, the custoner having ar
for paying fromits electronic purse suns equal to or smaller than the

val ue S tagv sldctrbic purse-pagment ulit Yorecebiving sayrmentram@aidi d el ectroni c
purse via the. el ectroni ¢ checkbook of said electronic wallet suns
equal t Q08 %ﬁégﬁfset han a predeterm ned m ni mal purse repl eni shnment
sum the fel hod conpri si ng:

an electronic purse loading unit for replenishiﬁg said electronic
purse;
5 an electronic checkbook transaction unit for receiving via said
electronic checkbook sums for the replenishment of said electronic purse; and
an automatic transaction manager for automatically selecting,
according to said purchase price, said value stored in said electronic purse
and said minimal purse replenishment sum, whether
10 to activate said electronic purse payment unit to receive said
| purchase price from said electronic purse, or
to activate said electronic checkbook transaction unit to receive via
said elecfronic checkbook a calculated purse replenishment sum which is at
least the larger of said minimal purse replenishment sum and the difference
15 between said purchase sum and said value stored in said electronic purse, to
activate said electronic purse loading unit to replenish said electronic purse
with said caiculated purse replenishment sum and to activate said purse

payment unit to receive said purchase price from said electronic purse.
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. electronic purse and sai d nf ni bl ® pur sé€ repl eni shment sum whet her

to receive h d el ecty ohi 2 HIEREHIS

or to rec&@?‘?’@“ggﬂ MS‘?@M c%’é%book a gaj cul ated pursg {15
repl eni shnment sumwhich is at |least the largerjof sard mni mal gurse

repl eni shnent sum and the di fference between s Ind sai d
val ue stored in said electronic purse, to replenish said electronic purse

W th 162 d Aoetailietiesd forseeving @l custornee atddressinga pagmentei ve sai d
purchase price from sai d electronic purse. 20 17. The

idctiniOwallet | COMPri ses

recei ved from said e ectrpnlc urse in ﬁald ele tr ni c, cash drawer and
s  for paying from its electronic purse sums equal to or smaller than the value

stored therein, and for paying for replenishing said electronic purse via the

electronic checkbook of said electronic wallet sums equal to or larger than a

predetermined minimal purse replenishment sum, the method comprising:

determining a purchase price; and

10 automatically selecting, according to said purchase price, said value

stored in said electronic purse and said minimal purse replenishment sum,

whether

to receive said purchase price from said electronic purse,

or to receive via said electronic checkbook a calculated purse

15 replenishment sum which is at least the larger of said minimal purse

replenishment sum and the,difference between said purchase sum and said

value stored in said electronic purse, to replenish said electronic purse with

said calculated purse replenishment sum and to receive said purchase price

from said electronic purse.

20

17.  The retail method of claim 16, wherein said payment unit also

comprises and electronic cash drawer, further comprising depositing payment

received from said electronic purse in said electronic cash drawer and




, repl enishing said electronic purse by ﬂmmuﬂummlrmm cal cul ated purse
repl eni shment sumfromsaid el ectronic aid electronic

pur se. 18. The retail méthéd bf tidim'16 for a single-pass
free- agifs 2 XR4) : - %m'msgg

upon rece s s of- said
custoner .tqQ an _acces |bIe I hventory of gpods and/ and

upon b SNNSN) SYMIom Sgid.Geckanic gash olg say troni €:and
receiving it fronlsald electronlc mallet 10 19. The retai
met hod of .cl ai m 16 wherein said el ectronic checkbook Is an el ectronic
cache having a storage device for storing a cache bal ance and an

expiration qgte, TherétaR metREAof eidih RS SigRapassRESack@sance and

s automatic retail system, further comprising:

upon receipt of said electronic wallet, enabling free-access of said

customer to an accessible inventory of goods and/or services; and

upon barring said free-access, calculating saic_! purchase price and

receiving it from said electronic wallet.

10

19.  The retail methed of claim 16 wherein said electronic checkbook .

is an electronic cache having a storage device for storing a cache balance

and an expiration date, further comprising checking said cache balance and

expiration date_l rejecting payments attempted on insufficient cache balance or

15 after said expiration date and decreasing said cache balance upon cache

payment for purchase or replenishment.

20. A retail unit serving a customer on a purchase, the customer

having an electronic walletx_for paying from its electronic purse sums equal to

20 or smaller than the value stored therein and for paying for replenishing said

elect;onic purse via the electronic checkbook of said electronic wallet, the

retail unit comprising:

. apoint of sale for determining a purchase price; and
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expiration date, rejecting paynents atteummmﬂmlﬂmﬂ“mi ent cache bal ance
or 15 after said expiration date and d che bal ance upon
cache paynent for purchase or replehi shmeént® 5 * 20. A

retail unit ﬁ%ﬂ%@uﬁf’é&rﬁé@ﬁ iégﬁgg With ggﬁf@inf Qﬁsa%'?érc}gﬁ'feving sai}c_lh"’“’i ng an
el ectronic : - to 20

or smaller than the value stored therein and for paying for replenishing
sai d Purcm%Pﬂ%mer?#ﬁm@nJ inte "&_Mlhrsalﬂl gf)ecmjéﬂ@gth%aJ d el e¢tronic

wal | et, the retail unit conprising: a point of sale for
det er m payment piitcionsprigimg:ce; and a paynent unit
comunicating wth salrd point of sale for retrieving said pur chase

price theref praiaafonit ptirde paihent Lifit i récEivityg PARhEntROMm&hid t he

payment unit ~COMPriSImy:

5 electronic purse;

an electronic purse loading unit for replenishing said electronic purse

with a specified purse replenishment sum; and

an electronic checkbook transaction unit for receiving, via said

electronic checkbook, payment for the replenishment of said electronic purse.

10

21.  The retail unit of claim 20, wherein

said payment unit also comprises an electronic cash drawer;

said elet_;tronic purse payment unit is op_erative to deposit payment

received from said electronic purse in said electronic cash drawer: and

15 said electronic purse loading unit is operative to replenish said

electronic purse by transferring said specified purse replenishment sum from

said electronic cash drawer to said electronic purse.

22. The retail unit of claim 20, wherein

20 said_ electronic checkbook is an electronic cache, the electronic cache

comprising a storage device for storing a cache balance and an expiration

fiate',_
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.an.el ectroni c purse payment unit for receiving dﬂ“lﬂﬂﬂl"f Hml mlm) 5
el ectroni c purse; an el ectronic purs
repl eni shing said el ectronic purse with a speC|f|ed purse

repleni sheniqicb dymahfunit is opera ivet@BhééI?E id cﬁeqimom”ansact' on unit

for receivi for the

The retail
=Shpri ses an
sai d eI ectronl C pur se paynent unit is
oper at i afterisaidiexp aterand to decreasa saidexache dalandeupdrecacheni ¢ purse in
said el ectronic cash dramer and 15 said el ectronic purse |oading
unit i %I ve to replenish said electronic purse by transferring
said sp purse repleni shment sum from said el ectronic cash

dra\ger to said electronic purse.
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12i= The retail unit of claim 20, where
4¢heckbook | he-e
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(54) Title: A VENDING MACHINE, A VENDING SYSTEM AND METHODS OF OPERATING SAME

(57) Abstract

A retail unit (8) facilitating a customer purchase, utilizing
an electronic wallet (9). The purchase made via its electronic
checkbook(320) sums 2 a predetermined minimal checkbook payment
sum,dispensing from its electronic purse (310) sums < the value
stored therein, and paying for replenishing the electronic purse (310)
via the electronic checkbook (320) sums 2 a ined minimal
purse replenishment sum. The retail unit (8) includes a POS which
determines purchase price, an electronic wallet (9) payment unit
interface, retrieving the purchase price and automatically selecting, the
electronic purse’s (310) stored value, the minimal checkbook payment
and purse replenishment sums, whether to receive the purchase price via
the: electronic checkbook (320), or electronic purse (310), a calculated
purse replenishment sum which is at least the larger of the minimal
purse replenishment sum and the difference between the purchase price
and the electronic purse’s stored value, to replenish the electronic purse
(310) with the calculated purse replenishment sum via electronic purse
(310). . ' .
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