1 9 SEP 2003 -1 SYSTEM FOR RAPI DLY DI SPENSI NG AND ADDI NG Q’Ag,HE 2‘6{% FARE
CARDS This application claims priority under 35 U S.C. 119(e

provisional 5 U S. Patent Application No. 60/160,651 filed Cctober 21,
1999. BACKGROUND OF THE I NVENTION Field of Invention The present invention
rel ates generally to termnals for adding 10 nonetary value to fare cards,
and nore specifically to a debit/credit only termnal for adding nonetary
value to fare cards and/or smart cards. Background The use of fare cards
in mass transit systens has reached record _ levels with the successful
introduction of free transfers, unlimted passes, 15 and fare pricing
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‘ utilizing fare cards increases security through the elimination of person-to-
person cash exchanges, decreases operating costs based upon a decrease
in required personnel and an automation of system accounting, and
20 improves commuter convenience by eliminating ticket window lines and
ticket purchases for each transit system ride.

Fare cards are available in various formats including magnetic strip
cards, contact smart cards and contactless smart cards. The fare cards
may be purchased at automatic vending machines utilizing bills/coins,

25 credit, and/or debit cards. The value of the card may be limited to the
value of a single transit fare, or may exceed the value of a single transit
fare so that the card may be used for multiple fares. A fare card having a
value exceeding one transit fare offers an advantage of a single financial
transaction for multiple rides. In addition, since the fare collection

30  systems deduct value automatically for time and/or distance based fares,
the rider does not need to compute exact fare amount as long as the
amount on the card exceeds the required fare, and thus, the time the rider
spends at a fare card dispensing machine is shortened. Any monetary
value remaining on the card is usable for a subsequent fare. Fare cards

35 also offer the advantage of being reusable. The transit rider inserts a used
card into an automatic fare vending machines along with a payment



card into an automatic fare vending machines along with a paymeEpt ody39 SEP
2003 -2 neans including bills/coins, or credit/debit cards, and a
correspondi ng added value is stored on the fare card. Current autonatic
vendi ng machi nes offer the above stated advantages of reuse of a card and
qui ck transaction times. However, 5 during peak comruter hours, commuters
are often faced with lines at the automatic fare vendi ng nachi nes. Del ays
i n obtaining upgraded fare cards often are caused by bill/coin
transactions and the cunbersone process of2-commuters having to insert
coins and bills into a vending machine. In particular, a common experience

for a commut er mgarkdindRMmMPbils/binkebesteatt/ddbitnddrlis, MdrR 4 coRSsgpemitse the
bill is fol ded,aacdregavsalg lansgél%h c\)/r\P{hrt]a'faIe Us.; @s a commuter is funbling with
coins and cash,®6r% 'S at Cenpel ng to c_oe?ce‘a bill into a machine, other
commut ers have no cHeirest gutomaticuending nmaakéngsmiferdhe gbave atated nachi ne.

Bill and coi n raphhtRfesafseudovea dafll saflyark agmsaétiorshRktenalvevdgpect ed nean
cycl e betwegn f@&rl ures due to nechani_c ent s ' for

t he | 15 ¢ n requi r ed
Y Cepting. ot ol Sl oo CUPMR R o GRER TR Rurb IERE o E R
vendi ng machi neditpmesierfareavendinchmacingad Ralavage obtainingwinetededsiare apgist
S } Pce the mﬁhlm ﬁfeecdusemyttlﬁufbailnctrmlati?ﬁ@laﬁd tkﬁé@(ﬁjrﬂbﬁ!%oﬂwc@ﬂbéﬁlb?g
effort to enhance an. cycl.e en fa,lure and . the c acl or an
automatic fare %"o“i’ﬁ"é‘g rlrgg'ﬁo'(' ﬁﬁé)m%?gé%ﬁ?earﬁdt%'hsa\nlt%\?v }’FBF'"@a'?‘ﬁ‘g*‘?B%qt“%/i me
repl eni shnent oParEgplgt. imeprnaos expeten¢amfora eammugdrfis ¢¢ dave adhesiectedf ur t her
pressing n;{eeg. | uktpldtieés dRcalscathd biN a ﬂﬂdéd,r&ea‘s@amhMrtwpﬁrﬁrmkdﬁ dad
types, Includi ng mpanet. . r rg . w.t.hin the_ existing
AFC system | oca‘fq_)l Qns?gd%ﬁ’r@hfﬂﬁrﬁ@a&gaggﬂ% céﬁ?;\,\%ﬁ{% ?tgiﬁir? t'g)?stf) e‘%rser (j’ea?ld in
| ocati ons out si it inteea mEchigys other sarEgrolavs o cheine RE $0 Wajtain|lmgifor t y of
a fare card ter#s aaditabR @bchifs! iBiLARS cyinl machifes Hid6 haaé aQfisadvadtdgaase Who

do not have reagiorlita3kpbated mEBNE bRcer? il ue T anlt

INVENTION It is an a vanPage_ 0] e pr esenf [ nvenet_ I on to provide a neans

for 30 addPng SRMRES.CEAdEEhPrASCERWRS BilpIahyi el ss dhal 3re apb &p faibieni t

payment nechanmalfénctidn. i Shesef waridirgy madnias pesehoaifoMhavdisidanespr 6l 4 nean

cycle between ,hqalism target since the machines are known to hold cash.
Thus, there is a continuing effort to enhance the mean cycle
between failure and the capacity of an automatic fare coliection {AFC)

20 system to allow for value and time replenishment of existing fare cards in
a time efficient manner. A further pressing need is to provide an add
value/time capability for all card types, including magnetic strip cards and
smart cards, within the existing AFC system locations, commonly located
in subway/train systems, and in locations outside the AFC system such as

25 bus terminals. Availability of a fare card terminal is of particular value to
bus patrons and those who do not have ready access to a subway/train
station.

SUMMARY OF THE INVENTION
It is an advantage of the present invention to provide a means for

30  adding value to cards by patrons employing solely credit/debit payment
mechanisms.

It is a further advantage to improve the overall mean cycle between
failure of an add value machine.
It is still a further advantage of the present invention to improve

3b commuter satisfaction by providing an add value machine that requires

less transaction time.



failure of an add value machine. It is still a further qggg e of the
present invention to inprove 35 comuter satisfaction by 'p vw@ﬂhg an add
val ue nachine that requires less transaction tine. 19 SEP -3 Yet another
advantage is to provide a machine for adding value to fare cards that is
easy to install ‘and conpatible with the existing automatic fare collection
system It is yet another advantage to provide a conpact machine for 5
installation into locations outside of the transit system An add val ue
term nal of the exenplary enbodi nent providdes a quick and sinple neans of
adding value to a fare card or contactless smart card using only a debit
or credit card. AddY%abueﬂmeadeahgekhnrm@nweausmOMBefbraédngamhﬁunxoners
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I stincti netl strip fare
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read data from dtirectirg datr@untactedssiebitnterminater hatidb anot iascebillmandit ed to
the add val ue tggiga nal through the use of a smart card interface. The

patron si y noves } he rt card S contactless smart card reader
each time or she pf”sa“b‘fg%ﬁ? é‘(’:f"'t"Ba'a% ti‘S FGMAIFK egbogiment Is a compact
cabinet that may be installed on a wall, pedestal, or pillar. The terminal
has a user friendly interface that utilizes a display, selection buttons,
raised lettering, Brailie, and an audio output jack 1o prompt and instruct a
patron through the steps required to add value, upgrade, or verify the

20 status of his or her fare card. The add value terminal of the exemplary
embodiment accepts both magnetic strip fare cards and contactless smart
cards. The term "fare card” as used herein includes both magnetic strip
and contactless cards unless there is a stated card-type distinction. The
magnetic strip fare cards are inserted into a fare card bezel to allow a

25 ticket transport to read data from the card. Contactless smart card data
is communicated to the add value terminal through the use of a smart
card interface. The patron simply moves the smart card past a
contactless smart card reader each time he or she is prompted to do so by
the display.

30 The display of the add value terminal prompts a patron to insert a
fare card. Once the fare card is inserted into the bezel or waved past the
contactless smart card reader, the status of the fare card is displayed.
The add value terminal of the exemplary embodiment displays the current
period and card expiration dates, the remaining value, the number of rides

35 remaining and/or the upgrade status of the card. The display then
prompts the patron to make a selection of a desired transaction. The



30 The display of the add value termnal pronpts a patron ¢ ‘hﬂiﬁﬁi a fare
card. Once the fare card is inserted into the bezel or mave he
contactless smart card reader, the status of the fare card is displayed.

The add value term nal of the exenplary enbodi nment displays the current
period and card expiration dates, the renmaining value, the nunber of rides
35 remai ni ng and/ or the upgrade status of the card. The display then
pronpts the patron to nmake a selection of a desired transaction. The 19 SEP
2003 - 4 patron selects the transaction type by pressing a selection button
as indicated by the display pronpts. Typical transactions of the exenplary
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connected through station controllers and associated communication

20 network equipment to a transit systern area controller utilizing existing
four wire digital lines or fiber optic lines. The transit area controller
monitors both out-of-system and in-system add value terminals. Qut-of-
system refers to add value terminals that are located outside of a transit
system terminal. Typical out-of system locations include grocery stores,

25 malls, bus terminals, and airports. In-system add value terminals are
located in the transit system station, e.g. a train/subway station, and are
networked with other automatic vending machines, token booths, turnstile
equipment and fare card readers to the area controller.

The elimination of bill/coin transactions improves the overall Mean

30 Cycle Between Failure (MCBF) statistics, decreases the cost of money
collection and processing, and lowers the maintenance costs of the transit
system automatic vending services. The primary benefits of the add
value terminal include a low initial capital cost through the incorporation of
existing transit system components into the add value terminal design,

35 high reliability and low maintenance due to the increase in MCBF, a small
compact cabinet, low security risk because the machine contains no cash



networked with other automatic vendi ng machines, token bdd BEP P03nstile
equi pnent and fare card readers to the area controller. The elimnation of
bill/coin transactions inproves the overall Mean 30 Cycle Between Failure
(MCBF ) statistics, decreases the cost of nmoney collection and processing,
and | owers the maintenance costs of the transit system automatic vendi ng
services. The primary benefits of the add value termnal include a | ow
initial capital cost through the incorporation of existing transit system
conmponents into the add value term nal design, 35 high reliability and | ow
mai nt enance due to the increase in , a small conpact cabinet, |ow
security risk %(%ﬁgéluﬁﬁéa’ﬁdl?ﬁ?"ﬁefi%ﬁ@ FsUsR @58 Rf 1SPr el 93383 -5 or
pre-val ued f ar énstalthtinn, faad ecoandn spaneseyitieasieting tuweit systwnt eqipoient.
installation, and conmon spares with existing transit system equi pnent.
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ACRONYM DERENI TI ON Figure 3 is a block diagram of add value terminals included in the
autornatic fare collection equipment of an existing transit system.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The following detailed description utilizes a number of acronyms
20 which are generally well known in the art. While definitions are typically
provided with the first instance of each acronym, for convenience, Table
1 below provides a list of the acronyms and their respective definitions.

ACRCONYM DEFINITION
AFC Automatic Fare Collection
25 AVT Add Value Terminal
AVM Automatic Vending Machines
CcsC Contactless Smart Cards
MCBF Mean Cycle Between Failure
TABLE 1

30
The add value terminal of the present invention is designed for
commuter convenience by lessening the time required to purchase,
upgrade, add value, or add time to a fare card. An add value terminai
(AVT} of the preferred embodiment is a terminal for dispensing and/or
35 adding value to fare cards, including magnetic strip cards and contactless
smart cards, utilizing credit and debit accounts only. For commuters that



AFC Automatic Fare Collection AVT Add Val ue Term nal AYM ARPoryadj ¢ Vendi ng
Machi nes CSC Contactless Smart Cards MCBF Mean Cycle Between Fail ure
TABLE 1 The add val ue term nal of the present invention is designed for
comut er conveni ence by lessening the time required to purchase, upgrade,
add value, or add tine to a fare card. An add value termnal (AVT) of the
preferred enbodinent is a termnal for dispensing and/or 35 adding value to
fare cards, including magnetic strip cards and contactless snmart cards,
utilizing credit and debit accounts only-6For comuters that 19 SEP 2003 -6
must purchase a new fare card, the add value term nal also adds value to
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16  approximate weight of 90 Ibs, and thus, is relatively easy to handle for
installation purposes. In a preferred embodiment, all AVT cabinet seams
are sealed to prevent the ingress of water to the internal components of
the added value terminal 2.

In an alternate embodiment of the present invention, the add value

20  terminal cabinet 2 is molded from a durable, vandal resistant, high impact
plastic material to reduce cabinet weight. These materials, used in
numerous consumer and industrial products, meet all UL, EMC, and
environmental standards while greatly improving producibility and ease of
installation due to the decrease in cabinet weight.

25 The AVT front panel 36, which is also the front door of the AVT
cabinet 2, contains all of the components and basic instructions required
for a patron 1o initiate and complete a transaction, The front panel
components of a preferred embodiment include a patron display 18,
selection buttons 6, a fare card entry bezel 10, a contactless smart card

30  reader 28, a debit/credit card reader 26 and PIN pad 22, a printer receipt
cup 24, an audio jack 30, bezels 40 with text 20 and Braille 32
instructions, and a security mirror 16.

The commuter/patron interfaces of a preferred embodiment are
mounted to the front door 36 that is removable or is hinged open to allow

35 access to all internal components of the added value terminal. The front
door 36 of a preferred embodiment includes a front door hinge 38 located



nunerous consumer and industrial products, neet all UL, g@
environnmental standards while greatly inproving prodUC|b|ITt Q%ase of
installation due to the decrease in cabinet weight. 25 The AVT front panel
36, which is also the front door of the AVI cabinet 2, contains all of the
conponents and basic instructions required for a patron toinitiate and
conplete a transaction. The front panel conponents of a preferred
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flat-plated, ceramc- coate steel at es seél character
text 20 and Brai®XISENIEYHYIHIYSEFM sinmilar to an AV VI deS| gn for an
existing city transifheydtemiuelteemadd of aluefetred rannizddintntispresfgrrd adith

enbodi ment {g deasuapeﬁeﬂm& lihte.%cafastﬁe Jurrb&%défymlrﬂ% (R AL thile pur pose

of mnimzing the time th conmut er.s/ at rons sg %%um n%Pt he automatic
I

fare collection é’aIW‘bWé?{Patm%%pWT”%‘A% ’P\%f’“t?“?éﬁ collecipr saLPMEtt hat i s
nmount abl e on t hdheabVhe@binkt @ritclddes albsdlay 18ithpt Byhogntablei onther cabpies, as

vel 1 as informattfi door 36 for dispiaying option prompts, as well as information
regarding fares, present card value, and added card value. Referring to
20  Figure 2a illustrating the signal block diagram 50 of the present invention,
the display 80 of a preferred embodiment is a six line by forty {6x40)
character alphanumeric display. The display assembly 80 of a preferred
embodiment utilizes a vacuum fluorescent display (VFD} module that
displays the ASCI character set. The display 80 is controlled by the
25 control and memory card assembly 52 through a parallel interface 86.
The add value terminal generates and displays messages and instructions
on the display 80 to guide the patron through a transaction. The patron
display 18 can also be used to scroll text messages, e.g. advertisements
and announcements, across the screen while the add value terminal 2 is
30 idle. Messages may be downloaded to the add value terminal 2 via an
area controller, or locally via a laptop or handheld personal computer.
Referring back to Figure 1, the display options are chosen by
depressing one of several selection buttons 6 that are mounted beside the
display 18 to provide a simple but rugged, easy-to-use menu selection
35 . mechanism for patron operation. The preferred embodiment utilizes three
selection buttons 6 located to the right of the display 18. These buttons



regardi ng fares, present card val ue, and added card valui E@ferrlng to 20
Figure 2a illustrating the signal block diagram 50 of thd hridedtl

i nvention, the display 80 of a preferred enbodinent is a six line by forty
(6x40 character al phanuneric display. The display assenbly 80 of a
preferred enbodinment utilizes a vacuum fluorescent display (VFD) nodul e
that displays the ASCI character set. The display 80 is controlled by the
25 control and nmenory card assenbly 52 through a parallel interface 86.

The add val ue term nal generates and dispﬁays messages and instructions on
the display 80 to guide the patron through a transaction. The patron

di spl ay 18 can #p sepltidupational dernding uper thenpatsen instrustigns digplaved senent s

and announcenenhs,scah0Ssndther §|¢\b66iﬂnémlu|uﬁ:)rb@©t@éd§h\)/ﬁhmeiSfHﬂJﬂWS3 is 30
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controller, ersona
Referring back etoétVF?fQur 2 ‘lancﬁh*ém@‘i’%ﬁl '&)PT%@GFQ)HSGW a tméwfbw aepimssi ng
one of sevebal Aeke®ivhomFlued 2astHe ddntll BlitorBUNE @dnhestedirkbigy t(ﬂtfﬁep' ay 18
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f or patron operatlon 1 zes t ree
buttons 6 |ocat%afer@ﬁt?mnﬁqigmteofOtﬂmée@Pgﬁwtqaf thme@éebnwemomg SEP 2003

-8 are mul ti - f unedrponad telepesteay displiy tebendiagy eiatidiadinates v pest £l ayed on
the screen. Anoé kbecrtloﬂg}zb%ng%lz)r {%Q%%Rper aat eszé‘é]{ué“dg@ {r};}éﬂ‘ac%%]; gg'tsenged Into

the design_as requir
software. AC carR':‘S?" Byile @ﬁt‘BefF%fﬁp’PbQ/fMQBF)t OT%HWée’t’P%ﬁmﬁ?@ﬁI'@?ﬂta{t"'aﬁ?ﬁ/ time. 5
As shown in Fi githiele2a stédi@eleationbuttohs Gnfobdsé $n a0 ROESHhek tHré @6liddtioho t he

control and ”e”é?{v}’roﬁﬁ{%%E\?a’i‘?%t\éﬁ%g&?edﬁf%tohs&ﬂ% Ale dé%'sé‘t? fermnal to a

pre-determ ned state %é) esent aonvent i on
i ncorporate touch séSe¥IPWh ¥pFigyra 2ahHhgIcogirot aad mameny rard assenbinded f or
sel ecti on butt csshilothet dpdrati@r b theasddivilae kerapnalserd domh@uhizamsf or ext ended

10 nmean cygke bﬁéﬂ%@ﬂoﬁ@bﬂ\%%t g%e stznsn%ﬁ{rsﬁéﬁﬁagfm% {Ht rdftilizes

st ai nl ess st eel ectian tons are col l ection
envi ronment t hafeMRUBIcEten BR%@&edﬂ?“oc?ﬂ}F‘ﬁtaGF'é“%Eﬁﬂr\tG‘:rﬁféPﬁ\éls dH.thes shown in
Fi gure 2a, the meferredl erabaimenomaydsr chassanitleyidbaticat aothotenttdiendper at i on

of the add val ugehBryLRAkt A4 acseamaﬁ) G&tder?\ c?u%h%h%%@&%f?ﬂ&t.%ﬂgt status to
the station controller waast(? cont
system. In a preferred em odlment the memory contains at least 3

20 Megabytes of battery-backed memory, configured as six 512K x 8
SRAMSs, for storage of status, audit, and transaction information. The
AVT 2 has a capability of storing up to five days of data to protect
against the possibility of data loss due to a temporary unavailability of the
station controller 226 as shown in Figure 3.

25 A debit/credit module 88, as shown in Figure 2a, of the add value
terminal provides means of payment using a credit or debit card. The
debit/credit module 88 of the preferred embodiment includes a debit/credit
card reader 58, a pin pad assembly 60 and a printer assembly 62 that are
controlled by a control and memory card assembly 52 through serial

30 communication links 90 and an expansion connector circuit card 54.

The debit/credit card reader 58 of the add value terminal of a
preferred embodiment may be chosen to be identical to a debit/credit card
reader used in an existing city transit automatic vending machine. The
use of identical parts lowers production costs and minimizes inventory

35  count for replacement parts. The debit/credit card reader 58 of a
preferred embodiment is connected to the control and memory circuit card



comuni cation |ine 84. The control and nenory assenbly ﬁg%gk}%éﬁ%}preferred
enbodi nent may be chosen to be identical to the control y circuit
card assenbly used throughout the existing transit system In a preferred
enbodi ment, the nenory contains at |east 3 20 Megabytes of battery-backed
menory, configured as six 512K x 8 SRAMs, for storage of status, audit,
and transaction information. The AVT 2 has a capability of storing up to
five days of data to protect against the possibility of data | oss due to a
tenporary unavailability of the station-8ontroller 226 as shown in Figure
3. 25 A debit/credit nodule 88, as shown in Figure 2a, of the add val ue
term nal provi desemelxrfs? diropgly perixpassiog canoeadr tirauit cedid4. cBefdrringe

debi t/ credi t mﬂ;ur@ 188h@t1e5;tyera@neéa%arrsshe°frﬂml mhum%ag dand&hbh/ credit
card reader 58, E F ad as 60 and aézﬁ‘olr ter as Y; 2 that are
control | ed by 5'95'8 ) C%[h'@aaéﬂﬁ'i}’t@a?tﬂpﬁgé Be SGZ’dFF\ By i al 30
conmmuni cat i on lehplkese®Ovandd! wsistxpasisitoonicoamd sivitches.r the debidicdedBdcardThe

Sﬁf;'o; { fnre ﬁfllamac s &lier orer aa-f@.freé gg}t‘;?gggﬁw |§Q:af:96lg1lo?%%cr:éegt:r@ staﬁﬁére;sre%der
used in an exﬁ?qﬁ a}u‘fgﬁ QH?%ﬁﬁt\{'ﬁa 9%$@F%§erﬁﬁ@n‘F?féS&%g1ouse of

i denti cal part§'hlecdﬁ®rtécrp¢iubdat§tﬂe@dercaﬁtsbomdinrﬁlgurm1z$s:epta/emisry 35 count

for repl acenemhoﬂ@éﬁt%l!y y‘i@ |§%M&6ﬁ$aﬁfr@éﬂ 5808t 753+ 9h OaBPIQfa% erred
enmbodi nrent i s connect ed rcuit card 9 SEP 2003
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Figure 1, tthe dedy vtilizecricardoasderrtbatisrdedigried intoreneumid yaloptaretiread te nserti on

devi ce t hat Ca%c&&ﬁ%dﬂaﬁgﬁt&ﬂcﬁlhﬁtTh@%legﬁk"?‘edl{r Bsrdrr%a@@rrz@éf Q%?efEHlaby

encl osed, vandal ,resi st.ant, el ectroni it/credit card

5 reader 26 of 33135’ UPEYY '8 FesionsAisHEN R"i’t:th@acbjébcfrge "E?é‘é‘b‘f"? ISR A8ar d si ze
(2.125" x 3.37%ayd and the cyddsnds Wtbdféemdawas‘t@n@ard per |SO 7810. The

degl t/credit | car]gi rea&le.ad%mh@mmanpasguéladamﬁ%ﬁeﬁ%uﬁ%ﬁpﬂ\ﬂ%azont al | Iy
of the carlt arneyrBRRd B RR6kcle, el et bt R 14 g Pty | 2o o
card reader thatilized iedvegistingriransitheysiern thal ineotreraten tihe uep obtfeept car ds
vertical ly. Theddebivkiuerteshihakarke PRaged :Q@orﬂfec@edofoeﬂ‘r@rdoe@roz gAgodi nent is
designed such E’p&ko}y qrc%ﬁséagﬁr%ssecrg&ngﬂrgg a seﬂrlacdpmmunlcatlon link 90.
Referring back to Figure 1, the PIN keypad 22 is a twelve key unit in a
20  standard handset configuration. A Braille dot on the number "5" key
indicates the relationship of the keys for the visually impaired. The
push-button keys 42 provide tactile feedback to the customer, and are
sealed to protect the electronics inside the keypad housing 44. The push-
button keys 42 and the keypad housing 44 of a preferred embodiment are
25 made from durable, vandal resistant, stainless steel. To prevent
vandalism, the PIN keypad 22 is only removable from within the add value
terminal 2,
Referring to Figure 2a, the printer assembly 62 of a preferred
embodiment is connected to the control and memory card assembly 52
30  through an expansion connector circuit card 54 and serial communication
link 90. Th printer assembly 62 issues receipts for patron transactions
and for audit reports to authorized personnel as required. The printer
assembly 62 of a preferred embodiment is a thermal unit capable of
printing 1/8-inch high characters, various fonts and graphics. A paper roll
35 utilized in the printer assembly 82 of the preferred embodiment typically
provides approximately 950 receipts at 4-inches in length. The printer



card and the card can be withdrawn at any tinme. The add val ue term nal
personal identification nunber (PIN) pad 15 assenbly 60,1 BhBf 4003 Fi gure
2a, may also be identical to a PIN pad wutilized in the existing transit
system that incorporates the use of the added value termnal. The PIN pad
I's connected to the control and nenory circuit card assenbly 52 through a
serial communication link 90. Referring back to Figure 1, the PIN keypad
22 is a twelve key unit in a 20 standard handset configuration. A Braille
dot on the nunber "5" key indicates the_pelationship of the keys for the
visual ly inpaired. The push-button keys 42 provide tactile feedback to the

custoner, .and ag&enifirboh e RidAl\Biile IR FCLESH&Ftd Makithzd DR LsyBad
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4-inches in length._The printer SEP 2003 .- 10 gssenb 62 of the add
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of a preferred embodiment provides smudge proof receipts so that the
receipt is readable despite unfavorable operational conditions.  Referring

20 to Figures 1 and 2, a fare card is inserted into the add value terminal 2
through a fare card or transport entry bezel 10. The ticket transport 78
reads data from the magnetic strip of the fare card, writes data to the fare
card, and/or verifies the currently stored value and other available
information on a fare card. The ticket transport 78 sends/receives data

25  from the control and memory circuit card assembiy 52. In a preferred
embodiment of the present invention, if a fare card fails to verify after
writing, the ticket transport 78 wilt make three additional attempts to
properly encode the fare card before returning it to the patron.
Appropriate messages are displayed on the patron display 18 indicating

30  successfully completed transactions or that an error condition exists with
a suggestion to contact customer service. A message is transmitted to an
area controller after each fare card transaction.

The add value terminal 2 of a preferred embodiment also includes

) an audio circuit card 74 having a voice synthesizer. The audio circuit card

35 74 creates a computerized voice from an ASCII text input. An audio filter
reduces noise and an amplifier increases audio output power. The audio



10 mai ntenance. The printer assembly 62 utilizes an inte{nakf @mgoller
printed circuit board to optim ze print head and nechanlsn1con power
managenent, print speed and quality. Referring to Figure 1, if the supply
of receipt paper is exhausted, the patron is so advised on the patron
display 1 B. 15 The patron is also pronpted to indicate whether he or she
Wi shes to continue the transaction without a receipt. Upon conpletion of
printing, a receipt is cut and deposited in a receipt cup 24. The printer
assenbly 62 of a preferred enbodi nent provi-des snudge proof receipts so
that the .-receipt is readable despite unfavorabl e operational conditions.
Referring 20 taifcugwaes 72 iandniecteditdraddasingrolied baae cefitronamd kikengdd val ue
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conS|stency Wit X1 stin omati ¢ vendin I nes of transit systems
such as t hose aq;gF %?Bll eénl?t?.plment has the capa lhty to read, write, and verify a smiart

card utilizing any of the contactless smart card communication protocols

20  that are known in the art. This capability is particularly desirable for add
value terminals 2 that are available outside of a transit area, such asin a
grocery store, where the terminal is used to add value to fare cards of
various transit links that utilize varying smart card communication
protocols.

25 As shown in Figure 1, the add value terminal 2 includes a security
mirror 16 that provides the patron with a view of anyone approaching
from behind. In a preferred embodiment of the present invention, the
security mirror also serves as a cover plate for a security camera that
utilizes a dedicated line to a video recorder that is located outside of the

30 added value terminal 2.

Figure 2b illustrates a power block diagram 100 for a preferred
embodiment of the present invention. The add value terminal utilizes a
multiple output DC power supply and battery backup 102 which provides
the various DC voltages to all internal components.. The power supply

35 requires a 120V, 60 Hz input represented by an AC plug 108. The add
value terminal also requires a 10 Amp, single phase AC service



the New York City Transit automatic vendi ng machi nes. The h8dPeP AR ui t
card 74 of the present invention may be identical to the audio card-
utilized in ,existing transit automatic vending nachines to mnim ze
production and 10 installation costs and inventory count. The add val ue
termnal 2 of a preferred enbodi nent includes a contactless smart card
reader 28 for transit systens that utilize contactless smart cards. The
smart card target assenbly 56, as shown |r;| Figure 2a, provides the neans
for the passengers to add vaI ue to their 7% contactl ess smart cards. The
smart card target assenbly 5 communi cates directly with the control and
memory circuit EpEcLon aﬁﬁmgh'r&ﬁa'mﬂﬂzz\ phete pomvel ewitehdidesateftart card
reader 28 of a ingideftberasd \wibothrmbndl chBi®et heneazad) povvyr.t Ohe Baderywr i t e, and
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5, Used to add Yl bendletEn SRR Bl rokhiAUSaH @0 Bld plrdiks that utilize

varying smart card conmuni catl on r ot In Fi gure 1, the
add val ue terninal 2Ahseferdd is %’SE@F’W‘? m3intainan PSCQH‘FQIP‘emPGW Ws t he
patron with a viewpahtaeyentheapnoaehitsgvithin ti bddiside témniaalprEiecsdded
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cover plate for secur |t I zes a e e to a
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Figure 2b il usexmised ta windedriiehaain ahdagrem didDother oat-pf-efsemed enbodi nent

of the present Emmé}ﬂsgugﬁ a@%téﬁ&'ﬁﬁﬁé gﬁéggF@el A {clré.zresf QadWatdepl e

out put DC power supply . an atte oV vari ous
DC vol t ages to &?’FP 'E)?{toérari%ﬂe ﬂﬁe igenyjx.d wgeﬂr‘tgrﬂsy*ﬁheahfaa lgee o

120V, 60 Hz i npafter emmmtcedwebgn\amnk@npdﬂL@nﬂm&nsThﬁJladgl in vpdragng er m nal
al so requines adfp é}aa,re§ ng| poAsa oo w@\abgﬁeeé F ant d%e?ﬁﬁz@ m;'n?.d.t

connection at ti rre of p. Asin ower swtch 1 ocat
i nsi de the add (BN4Rg fr8 t‘{:gg 7heen- FBW%V@E’P%I | power. The batter y
backup of the pref erBef@rrmg)tmangerat 2prokéyed 8 hhd the fronbpendaltpatlgnpower
display 80 are provided to aid in the isolation of the add value terminal
fault conditions during maintenance procedures. During a test mode of a
20 preferred embodiment, terminal status data including audit register data,
machine mode, location identification, machine number, time, and date as
well as internal diagnostic results are displayed on the patron display 80,
As shown in Figure 3, all information is transmitted to the station
controller 226 then to the area controfler 200. The add value terminal of
25  the preferred embodiment includes diagnostic procedures to assist the
maintenance technician with the performance of repair actions.
Referring again to Figure 2a, the add value terminal of a preferred
embodiment also includes status and maintenance switches connected to
the control and memory circuit card assembly 52. A door open switch 76
30 informs the control and memory circuit card 52 that the front door 36, as
shown in Figure 1, has been opened indicating a possible security breach.
The control and memory card assembly 52 sends the switch status to the
station controlier to alert personnel of the possible security breach.
Operation of the add value terminal is suspended unless a maintenance
35  log-in is properly executed. In a preferred embodiment of the present
invention, front door switches 66, including switch A 68, switch B 70,



to conplete a present transaction for a maxi num of 30 se¢@n@sP pfngsthe 5
transaction is not conpleted within 30 seconds, the add val ue term nal

will cancel the transaction and return the card to the patron. A heater 104
is provided to nmaintain an acceptable operating tenperature for the
conponents wthin the add value termnal. The add value termnal is
designed to withstand the environnental operating 10 conditions encountered
in the transit environnent, outdoor environments exposed to wind driven
rain and snow, and other out-of-system .gmvironnents such as hotel | obbies
and grocery stores. The add value termnal of a preferred enbodinent is
desi gned 10 peph@Withi @Yl ofhisypPovidéd eor %%Wa%n’énﬁcéthﬁ\ SipbsanaRt al
conditions res Itln I n operating 15 tenper at ures ranging from-10 to 120
degrees F, and @E@P ‘?Hﬁmﬁ§WPa1ty rangi ng from 20% to 97% non- condensi ng.
Referring to FigureTRapdd vhieppgaunidadl anddesignéd tmtomamelwigathe Amaticepl ay 80
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menory circuit feciitdteagsehpltye g2ually rairedpdn aigitionttorthe Ihoveaf adigital he
control and nMeRBick sﬁrhﬂ?éé'izterqaré% s%wmm F'&_;hae ﬁaq&msapwcr%@se &S shown in
Figure 1, has bheen geg{ g nft?cat ng % ecthjrlt?;r qu t

control and nefSMPY Vé’ f Presppiig, 'P]S “%‘Wi"f"c © 8pUP(is RSTRE °stat|on
control l erl® o &igure 1parprsroneiccesseshVhosilihpetpsé via an gudie éarih30 Oper at i on of
t he add val ue tugtisih %Ipdtﬁjrswg@iﬂda@gutess a nmai ntenance 35 log-in is

properly execut ed. BNt of . t he l,nvention,
front door swtches E% R}?EY S’on Wi f’ © ﬁi) pid ia'ﬁe SEP200
3 - 13 time to a fare card us:ng a credlt or debit card. Refernng to Figure 1, the

commuter/patron utilizes the add value terminal 2 to add value to either a

20  magnetic strip fare card or a smart card. Fare cards that utilize magnetic
strips are inserted into the fare card bezel 10. Communication between a
contactless smart card and the add value terminal 2 is accormnplished by
waving a contactless smart card past the smart card reader 28. All
patron interaction is accomplished using the selection buttons &, the

25  cancetl button 8, the PIN keypad 22, and the patron display 18.

In the preferred embodiment, a patron display 18 prompts the

passenger to insert a fare card into the entry bezel 10 as illustrated by a
depiction of the fare card 34 on the face of the add value terminal 2. In
other embodiments, the magnetic strip fare cards are inserted according

30  to an orientation of a magnetic strip reader internal to the AVT 2. After
the patron has inserted the fare card, the patron display 18 shows the
current period and card expiration dates, the remaining value, the number
of rides remaining, and the upgrade status of the card. The patron display
18 prompts the patron to select the add value or add time transaction.

35 The patron makes the appropriate selection using the selection buttons 6,
and selects the desired value or time. The patron display 18 is updated to



and switch C 72, are also provided for termnal identifidqatigmp ggffg#)oses and
di agnostic procedures. The add value termnal 2 is designed to € ormw th
the American wth Disabilities Act (ADA) requirenments, Section 4.34 of the
U S. Federal 5 Government ADA Accessibility Guidelines for Buildings and
Facilities. Specifically, the AVT 2 of a preferred enbodinent is installed
so that its nmaxi mumreach hei ght does not exceed 54 inches (137 cm from
the floor, the maxi mumreach depth does not exceed 5 inches (12.7 cm. In
addition, raised letter text 20 is a mnilwum of 5/8 inches tall (1.59 cnm
10 and is raised .030 inches (0.076 cm) for tactile feel with contrasting
color to the bae: keleonead.alid/tivel to @2phrshasu. UTiesl disphly 1 tiRdnl proaiptoithe

e 208% 2, BpRSh bl BleolifamE By o WAl LHBY Gfile bR 42041 2 e

above, a digi t &P Vorce s 8’! t
create a conmputtEdeBiEdAT M) c@rd i digelaved-i hhe @atronmelactzthenggethad 9fat r on.
Referring to payhegtibg dbpredsipgt therappesieinse selddflorabditon @y apdtthy dispiy audi o

jack 30 utg |1 Aot 8 the BatRRb iR ARARRH: o TSR LAPIY, TCt i on Of the

add val ue ter rd using a credit
or debit card. RB‘F@F?q'h@aereFﬁ’ﬁu@fé if,aﬁ’ﬁ‘é"‘ C@'é‘rfﬁmséwﬁ‘&tﬁ%f?r\jﬁlrﬁﬂli@éeq he add
val ue terninal t2 ehtergadd—d‘igi’( pérsbpaldidédtificationd hurrtgn ¢PING neihibep ohahe Rierd or ha
smart card. Far S ' ' e t into the
fare card bezelp%%z_ai OoAnﬁ‘nQJﬁ%hg gtgégé%%%&%ﬁttggn 8(%'&1{ gogﬁegisagksﬁﬁe %gpaﬂand t he
add val ue t er nicRAIrOler; 426 8% ShpVndR&iguss 3. iRRPUAY the Aspa sentrelies 20Gthat car d
past the start ixestheceaties a?@xisfhf bapktautivrizatien astwaR. | Bricaas upgktisged

using the sel eg é?é}F%Fci QRS d@spl%]wﬁrﬁtQQHgggtr%ttBQ;@le§¥ wﬂa%fld\te%s.éwsd 22,

and the patron % referre tron display 18
pronpts the p&&siEsye “f'tP’FﬁE%'P fs a%fe%fﬁe froqp dhg Repk PH%'%?R’F‘?"UB@EE# 1 as
i Il ustrated by the adépateiterminl 258 viaathe statich 34noalidriz2d fom ke drbe add

val ue terninal c%ntrl)ﬂer ﬁd‘eheﬁa‘m Ruse 1t Wrae f%@gltd is tﬁ&lrl bReddabwhiAr ds are

i nserted a1c ord4a g norletatlon of gnetic strip reader internal
to the AVT AR® l“rq“"teﬁér‘ SAHAD RRY reteRad E’d‘hﬁrf@Tf%\éaéB? aamf’ﬁérep%ﬁ’%n
di splay 18 showsze¢lhd. Hueqeestegea rexdiparisl dispedkesixipi thatpriorerdateipt cahe

remai ni ng val uga tige awmﬁla.sp@a‘ ’f$@ﬁeﬁ1 Q%WEZ‘IJ‘QQmﬁ@@e {Hass gpade status of

the card. The patron éh atr(g é ect the add val ue
or add tinme tré §HE?§'%'”°§§§HI$ NgAR ﬁ'éo B SB'iq gfRratigPect i on
usi ng t he sel eclatasn rigudinosridss, and upgrade status. The patron may cancel the

20  transaction process at any time by pressing the cancel button 8. If the
patron cancels the transaction after authorization has been received or the
add value terminal 2 cannot issue or encode the fare card, the AVT 2
generates a reversal transaction and transmits it to the area controller
200.

25 The AVT 2 of a preferred embodiment is designed to achieve an
mean cycle between failure (MCBF} of at least 30,000, where a cycle is
defined as the completion and/or cancellation of a transaction with a
receipt. Cancellation occurs when transaction processing cannot be
completed and the fare card is returned to the patron, or when a

30  transaction is terminated by the patron using the cancel button 8. The
AVT 2 transactions that may be performed by the patron include add
value and print debit/credit receipt, add value without printing debit/credit
receipt, add time and print debit/credit receipt, and add time without
printing debit/credit receipt. Add value terminal 2 MCBF is based upon a

35  receipt being generated for each transaction. MCBF improves if patrons



and selects the desired value or tinme. The patron displ 3y ]ﬁﬁ;$ dated to
19 SEP 20C-3 -1 4 the selected valueltine to be purchas & ispl ay 18
then pronpts the patron for the paynment nethod to be used, and a choi ce of
either a credit or debit (ATM card is displayed. The patron sel ects the
met hod of paynent by depressing the appropriate selection button 6, and the
display 5 18 pronpts the patron to insert the debit or credit card into
the debit/credit card reader 26. If a deQhit card is used, the patron is
requested to enter a 4-digit personal identification nunber (PIN) nunber

on the PIN pad 22. An authorization request is th?nr%gn?ft(ﬁ t he bank via
the station cGHPPER P%"rtoz%’ea%rwrlrﬁe‘fﬁlaﬁﬂrrés@t° ACSRYFEHE Ar ea

control | er 200 ttdmstctidh.i S connected to an exi sting bank authorization

network. Prior to Uﬁﬁ@fah&gd v]él 08 thAhRal 2ot a 6r@%r@d%@6’dlﬁfeﬂm&rﬁﬁﬁctpat ron
to sel ect whether a recelp esire Aut hor i zatJr 8"‘5 I’ECEI ved f omthe

bank and is coh’ﬂrﬁFﬁ%éPéﬂ“PiHV "E'?fé"%?b%‘ F4 MPINtER3AGta) 1 BRadq valup dernupal;
control | er 226 rhaobe trfxealkxlda statioris ol lbeati@@0wh&ef fulll lugction Butpumaticl , t he

fare card is t %ﬁdﬁg a'?n(‘Mst Hotlées'irlaﬁ Jr%i‘irﬁgd | SR WF@GQ 5.6dher ned to

the patron via t are car recel

di spensed in t RIpAIGR Mgt &3 Etmeu%e 'Qﬁta&%@t‘bé‘f‘r g‘f?tﬁ‘ﬁstﬁw ﬁLgo?‘ﬁgﬁ shows
t he conpl et e t rfarssedilection systeor. it & prefemed edibogdinadrg, tlenadaivaige tedmieal peri od

and car d expt ! akiof il %%hé%amgrahe&sraf%% ol é*&@ﬂirﬁqgn%lﬁttaﬂﬁ The patron

may cancel the transact.ion ss at an %erpress ng the cancel
button 8. 19 I@mﬁﬁﬁlﬁﬁvﬂﬁhw exigine ?Y%ﬁ%’ac@?fﬁﬁ'"& 9% &t 4fbri zati on has
been recei ved arontgmmentdithat ahayebé atemtinall to2the axisbingitsansé systancode the fare

card, the AVT Z hEl Al eth¥ RoRfbI smmr{,@af@%éﬁ@pw &ﬁelt to the

area controller 00. de5|gned to
achi eve an rrea[ﬁc’i’,’%P%"tﬁé?ﬁ%eéﬁ”V éf% JI"%%F%QJ%?&&?Q@%??@% 680 where a
cycle is defi mabithgedibeacmatet 58nthentindio REZ4) thet inbmsioh switdhaf@act i on

with a re¢si plandGHaGREN 8bdiRity A4S, 1\2%%%@\9&&%%”1 processing cannot be
conpl et ed andthefg retur

o
transaction is terni fﬂi’l’%% ﬂ‘ftf’ﬂ Sﬁé‘tYPF}W H?nﬂgs‘fsﬁﬁmcrheﬁ%'é’f r\{\/qt"(])‘ﬁlu%es %he AVT
2 transactions grivagryneoptiok areer 222, e dedondaheceital gned AtPuard addof-val ue and

print debit/credisterh ¥8ivaive RFARin 902 W tHa t-didyBidnh add &Ride/ teFathat

210 and the in-system add value terminal 238 is designed to

20 communicate to the area controller 200 via station controllers 206, 226
within the automatic fare collection network. Information transmitted
between the area controller 200 and add value terminals 210, 238
includes status messages, audit registers, fare card update transaction
data, debit/credit transaction data, fare validation tables and other relevant

25 parameters, minimum/maximum purchase values, and negative lists.
Additional add value terminal status messages are generated and sent to
the area controller 200 including battery low, paper jam, paper low/out,
transport error, power fail, and door open.

Qut-of-system add value terminals 210, that may be located in

30 outlets such as supermarkets and chain stores, offer availability of an add
value terminal 210 in environments that eliminate much of the potential
for petty theft and other security concerns. Fare cards are often available
through merchant locations wherein the merchant receives a commission
according to a commission schedule for pre-valued cards. Fare card

35 customers benefit from the availability of AVTs by not having to wait in
lines behind customers with multiple purchases when they wish to add



receipt, add time and print debitlcredit receipt, and addgtg %E hout
printing debit/credit receipt. Add value termnal 2 MCBF Is based upon a 35
recei pt being generated for each transaction. MCBF inproves if patrons 19
SE P 2003 - 15 choose not to have a receipt printed as a result of a
debit/credit transaction. The added value termnal 2 of a preferred

enbodi nent is conpact in order to sinplify installation and mai nt enance.
The add value terminal 2 5 nay be instaj{gd in stations or |ocations where
a full function automatic vending nachine is not desired or warranted. As

shown i n Fi gur Qlaﬁ.le %JIEmquqh%?lfé}g {mdqu?lof%ggte?»?%cgfoﬁgﬁ% +89d. g% G an

exi sti ng transit
enbodi ment, t hé‘%d’d’ Rraitebte B?‘iﬁsnéifr Pajts; |m@@@bwﬁmgs@fsh9mna@nqibﬁ@m@80f t he

transit systempio@t wefidtisa hosdithls BRalerminals!, Yibiirie, hA\&iRXESinbRGes yaiem

Referring to Fi nts that may be identical to the existing
transit systemﬁg[?ﬁﬁ%ﬁzgrq C%?‘Fggc%%de the control and nenory card assenbly 52,

the receip? printesahsawminfigore 3rbequiiaiisystam adorriusaeranskbabPys 60, t he
debit/credit cachneedseto 5&oninienitatiing H?e-:acom bolkEO8. NExpgishin pavied 0h276, 15

and the hi gh S%F%H&M?LQC%(Y‘@F% %él.l]?ﬁ'\&?\tg?m 8% a'dgl\';aﬁlelterrlr:\lr%\"sr gre aVFlilabLfSt rates

a typical transi trolarea 222,
a secondary corfff 6?“%‘&5’“2&?6“3&96"’6‘&!'9@1% Wﬁ@l’ﬁ%ﬁz‘@% é’et er m nal s 202.
The out - of - systeimmddicutidnicbicakdittedx 208 0s adrthdchea tmazs)b&t-afrs@aémval ue

termnal 2 200 Vi a
station coﬁ?r osﬁ g‘?@ g(grgt%l%gg%%w %ﬂ?@"&%rﬁ?cﬁaﬁ% ﬁ-{é ré‘# g?’éﬁ@o dt '8 net wor k.
| nformati on tré’r?é?rﬁ?‘f"é‘i? unitZRden the area controller 200 and add val ue
term nal s 210, 238 Thecdrealesntsdikr EHONESIheqesfer@ddnibddidest B Sonnkated card

updat e ”ansaCttPQHe p‘?‘?ﬁa@{{ g@ﬂbF ér%El%Zt a%ﬁadaﬁ%?tsk?{én‘g%ﬁwolfﬁégﬁbal I dation

t abl es and ot he XI ' mum pur chase val ues,
and negative | |‘§’t"§'“9 %ﬂf‘tq"SHJPu‘h‘d’He\f’AQ'E@ lipes /Y filer Yt B%“Y%E%a@@% are
generated #hd guelerted erhivedimentspeifiesod BB BB mbudrmg:dhahrtyerrdptdoow paper

j am paper 'OW/é?H:S 22 .ﬁanagao&faueﬁr%hgon@we t:@hrln%cté’trgo éreg%ggouer

Qut - of - syst e ue term nal
such as super n%%t’? s atacieayine Ypirisd. bhe é?a“&\'?aﬁol"‘&'l?“?'i ?966’? cofnestrd

to a communications breakout box 228 that has several port connections
including a connection to a communication expansion panel 218 of a

20 secondary control area 216, and a communication expansion panel 236 of
the primary control area. A fiber optic communication line 230 connects
the communications breakout box 228 with the secondary control area
216. A fiber optic modem 214 is also connected to the secondary control
area 216. The expansion panel 218 of the secondary control area 216 is

25 further connected to a station network module 220.

Communications from the communications breakout box to the -
communication expansion panel 236 of the primary control area 22 is
accomplished utilizing an RS-232 connection 234. A bi-directional
communication channel connects a primary control area station network

30 module 22 to the communication expansion panel 236. In a preferred
embodiment, a communication expansion panel 236 connected to one of
the ports of the communications breakout box 228 has eight RS-422
synchronous duplex serial ports with a 9,600 or greater baud rate. A first
port of the eight RS-422 ports having expansion capability 246 is

35 connected to an add value terminal 238. Transit system turnstiles 240,
fare card readers 242, and automatic vending machines 244 are also



value termnal 210 in environments that elininate nuch df5 thd @éd%enti al

for petty theft and other security concerns. Fare cards are often avail able
t hrough nerchant | ocations wherein the nerchant receives a comm ssion
according to a comm ssion schedule for pre-valued cards. Fare Gard 35
custoners benefit fromthe availability of AVIs by not having to wait in

| i nes behind custoners with nmultiple purchases when they wish to add 19 SEP
2003 - 16 value or tinme to their fare card. Qut-of-system|ocations may
include, but not be linited to hotels, -aif=ports, major buildings,
shopping mal |l s/centers, post offices, hospitals, bus termnals, libraries,
housi ng conpl exesneciad to sbe pvailable sertah pegaif dhe sompumicalippgxnansiPngur e 3,

L he EUt£OL -Sy; 8Fﬂalaﬂ%.Vahé%ohﬁﬁ?ﬁieéﬂi%@é?pén%iodrﬁﬁéﬁbﬂ?_ _ QBF%& t@er&egemni c?tions
reakou 0X , ansi.on S r itd ON em equi pnen

"ot udi ng.add vaPne PR e Wb 31ieh rorffou®’ 2B FRhthe b ReR BPER e

communi cat i on lseetikbutit B4R ¢ioBe tTken booimenuirmpoh36dr ehidtakepdiectds i s

connected t® arcAtbt Ghit 2UBt @RtrolPasd aldrdrE aRbkéd besthdmtéh260 aSTAGNNect ed

to the area controlle 00 via a, dat ervi unit, 204, Th re
controller 200 agierlnl"i'eé f'eﬁ"é‘r{r"i‘a“ @%%Fﬁ% a"i’ 2%(‘:403 r¥85?"e§°°éﬁo(ﬁ?iﬂgy %Pismar y
control area 22nd taken baethoreades?edn avha tokerapeathzmeoder/iepden 2f.condi t i oned

four-wire digital |ipiRs @hbddiRRhtLad EnddEicdBibkS of The phdaeRt Rl Ehti@d will
enbodi nent specjfies

.9,.600 Ba rate. The pri Ly contrqal area 222
Chobudos st ot GseubfreRnY re prossettcortifialy sflt o Bd, BN B BE leserer ™ 206 via a
dat a servit® urnteectings. Speh persansowillcaniredipliecihe sy metries gRwngdhe vagioys
communi cat i ons dpirafiPghtsimist?Zd8d balte BAS ung¥REtald PRt thaosiBeehtLMAY be

including a conpection t muni cat i on QN negl 218 of a 20
secondary cont r?cr)%ngfra(gén 3%?@3.3 2 %rg%en?'éng%}p%S%ggpgﬁgf%ﬁmpéﬁ'gl 236 of the
primary cont r olinggnsipn iate Pedimitast erly dyrtha fpdew ingreldimse vineh tnshidecals  t he
comuni cati ons sucRaeer eriPadiBtsibid nidaicstions detien oORkA Ok cafij@actichlt. A

f1ber opti 5 modgh g4 b5, L 50 ORBRGHEC dBn ARy ECRARRHGL control  area 216.

The expansi on panel e secondary contr area 216 is 25 further
connected to a station network nmodul e 220. Conmuni cations fromthe
comuni cati ons breakout box to the conmunication expansi on panel 236 of

the primary congeqd gpfa 22 is



acconpl i shed utilizing an RS-232 connection 234. A bi-direqtd qyad ZGQEL
communi cati on channel connects a primary control area station network 30
nodul e 22 to the comuni cation expansion panel 236. In a preferred

enbodi ment, a conmuni cati on expansi on panel 236 connected to one of the
ports of the communications breakout box 228 has eight RS-422 synchronous
dupl ex serial ports with a 9,600 or gregger baud rate. A first port of the
ei ght RS- 4@%“ havi ng expansi on capability 246 is 35 connected to an
add val ue al 238. Transit systemturnstiles 240, fare card readers
242, and al,ftOITB. i.C v,er]di ng machi nes 244 are also 1 9 SEP 2003 - 17

connect ed to the SWANF 4bremaninicationwith @ trnsit statiep srairelieafar addisgpiaivsi ten
panel 236. _The co ni cati on expansi on panel 236 al so serves as a

connect i on @R CREENIIFRY Cedi P%d@?ﬁrﬁ%!-"l"‘éP”b’Q@‘eéﬂW'ﬂﬁ@OF@R@H@boot h control
unit 248 of the token booth equi pment 262. The token booth 5 control unit
248 control s an® “AYRFLEVE92 el eaneldeieHass. saiddiond Benel infetface SoMPHRIAY252, and
t oken booth keyboard 254, a token booth display 258, and token booth
reader 260, and a t ok@ATHHAENARHY SiRelayingdaiermation andringructionsdgiankaiios; and

nmodi fications of the present invention will occur readily to those of
ordi nary skill in th@ P&ty gf §¢legtionrbutieas adingentdhe wakgr disglayfonsslesing wi | |
appreciate the symetri es anong the various enbodinents illustrated above

and under sE5R@Y8heRUDRei r el enents may be arranged in other ways to
produce simlar resul }192 Therefore, this inventionis to be limted only
by the following cl af FAEe Sl ¥1ibeee! facaseeptingserivacktypersmarhetifsient s and

nodi fications when viewed in conjunction 15 with the above specification
and actbnpanyi ng dr adFPyectiepe steR gerd targetgng readesos - 18 CLAIMS 1. A
termnal in communication with a transit station controller for adding
value to fare cards? H&PIUCHYgcrEetfodeniel awNidindapeanntal RAMEnt tYsing ar ni nal
conprising:; 5 a éiabi g_et having a front panel interface, said front panel

interface oM EdleRf% @ patron display for displaying information and
instructions to a patron; a plurality of selection buttons adjacent the
patron display for Szypgbpqiq@djacent the debit/credit card reader for entering” debit/credit
card pin numbers; and
15 a plurality of internal components positioned inside the cabinet, said plurality of
internal components comprising:
a control and memory assembly for controlling said front panel interface,
said control and memory assembly connected to said transit station controller through

serial communication links.

20

2. The terminal of claim 1, wherein the front panel interface further comprises a
plurality of bezels having text and Braille instructions.

3. The terminal of claim 1, wherein the front panel interface further comprises
25  means to provide audio instructions to the patron.

4, The terminal of claim 1, further comprising means for issuing a new or recycled
smart card.



di spl ayed options; a fare card entry bezel for acceptingﬂqwgggn?}ype smart
cards; 10 a contactless smart card target and reader; a debit/c¢redit card
reader for providing means of paynent using a debit/credit card; and a pin
pad adjacent the debit/credit card reader for entering debit/credit card
pin nunbers; and 15 a plurality of internal conponents positioned inside
the cabinet, said plurality of internal conponents conprising: a contro
and nmenory assenbly for controlling said front panel interface, said
control and nenory assenbly connected to$hid transit station controller
through serial comunication |inks. 20 2. The term nal of claiml1, wherein
t he front paneb. i Theetdrmioal blicteirer1 ,cohprirste faontpanehintérfac fupdeel s havi ng

text and Brai |l ESmﬁF@éé Hotih@Rtecdpt 48 cbRRrdBiBRko fprintét dBsdmbWEESiidhddne
front panel interfa her co ises 25 neans to provide audio
e

e furt ¢ A
i nstructions t&% ﬁﬁﬁaﬁaﬁa}?f 9" PFEIITRQ AHTINGPCUS™ B8°E1Rh 1, further conpri sing

means for issuing a new or recycled smart card. 1 9 SEP 2903 - 19 5. The

termnal of cl @l Mie teMfTRLR clll 1,/ WRErePRIHR! frdMtl SinePrRerkadd fiffhef CONPIi Ses
a printer recei gt Qu%jconnect ed to ringer assenbl % osifioned inside

. a
the cabi net® f oFPBPHIPHP FGCU Y AL JPS grr?"f it Patgen ? e ALPN of clai m
1, wherei n t heappwmathipamrersdimtiee fecwitl unirtoe servihgastpreosesplatesstzw ity mrror

for providifng tBgwRFaRRMA RiliYbE W RUicRTeP Y RAS VI8 1BEERB Iochity Security
mrror serving as a Covgété)rlgg%%ﬁ for a 4 security canera that utilizes a

dedi cated |i ne®¥&Pd der located external to the terninal. 7.
The termnal of claim1l, wherein the front panel interface has neans 2 for

hi ngi ng open t g alheOvirAfidt D8 claimt NavRbdlAtHe! Yot pdrdf P& PhcLRAPRREN s of
the termngl . erm nal .o aim hi gh

" The t I of I 7. furt
oo Ty i P tiiGink Sgap P Sdcasn e tof PRI F B RETPRBSHBRE. hacn
interface to tMhee termiabet .

8. The terminal of claim 7, further comprising an upper high security lock
2  and a lower high security lock for locking the front panel interface to the
cabinet.

8. The terminal of claim 1, wherein the patron display provides a means
2  for displaying advertisements when the terminal is not in use. '

10. The terminal of claim 1, wherein the patron display further comprises
2 a touch screen display.

11. The terminal of claim 1, wherein the control and memory assembly
2 comprises a battery-backed memory for storage of status and transaction
information.

12. A method of adding value to fare cards, said method comprising the

2 steps of:
providing a terminal in communication with a transit station

4 controller for adding value to the fare cards utilizing credit

and debit accounts only;

6 displaying instructions on said terminal for prompting a patron;
reading a smart card utilizing one of a contact smart card reader

8 and a contactless smart card reader;



9. The termnal of claim1, wherein the patron display prp% ggngﬂ ans
for displaying adverti senents when the termnal is not in The
termnal of claim1, wherein the patron display further conprises 2 a
touch screen display. 11. The terminal of claim1l1l, wherein the control and
menory assenbly 2 conprises a battery-backed nenory for storage of status
and transaction information. 12. A netdpd of adding value to fare cards,
said nethod conprising the 2 steps of: providing a termnal in

conmuni cation with a transit station 4 controller for adding value to the

fare cards util g daéilicreqiPfla Ui AGORURLG Ok Yoadbrdl SPI ayi ng

instructions on sald termnal for pronpting a patron; Tr'eading a smart card
utilizing one ofOEMEBIKRLNG Wildhe trensit siatienisontralenfer autherizingc s |debit/cresitar t
card readegad¥rafsactlonPargP03 -20 reading a debit/credit card utilizing a
debit/credit card reader; communicating with the transit station controller
for authori zi ngWélt'Qﬁe@)FGWdﬂlélﬁlt@ thessreatt gardr ansaction; and witing a new val ue
to the smart card. 13. The nmethod of claim 12, wherein the step of reading
the smart card conprises the step of inserting a contact smart card into

t he cont acf3smaf be Bwtfpdrefalaim. 12) evherein Theestap ohdding thé aimartkard obreprises t he

Step of 1 o8 digh bIBecHity 4 AL SUIPES o ol \Gxlngh Rl CONt act] eos

smart card past a confact|ess smart card. reader. 15 15. The
met hodl®f claim 12, wherein the step of witing a new value to the smart

card comr 14 SHE R SV Qe e Ghl SR B he SAGH Aoyt B0ct

the contact |ess smart car reader ther
conpri si ngtherder efgpoving preoniagiiens smnast cardipasta tafgetzﬂtmemet@tlemm@'t tadt and
Braille inglgdetions. 17. The method of claim 12, further conprising the
step of utilizing audio instructions to pronpt the patron. 25 18. A
transit system network for providing access to fare-paid only areas, the

15 15, The method of claim 12, wherein the step of writing a new value to the smart
card comprises the step of moving a contactless smart card past a target of the
contact less smart card reader.

16. The method of claim 12, further comprising the step of providing a plurality of
20  bezels having text and Braille instructions.

17. The method of claim 12, further comprising the step of utilizing audio
instructions to prompt the patron.

25 18. A transit system network for providing access to fare-paid only areas, the
system comprising:
an area controller;
an in-system control area in communication with the area controller,
the in-system control area comprising:
30 at least one in-system station controller;
at least one in-system communication expansion panel connected to the
at least one in-system station controller; and
at least one in-system add value terminal connected to the at least one
in-system communication expansion panel for conducting non-cash transactions, the
35 atleastone



system conprising: an area controller; an in-system conty gl p]ﬁe@ gn
comuni cation with the area controller, the in-system co?’lt\3 p a
conprising: 30 at | east one in-systemstation controller; at |east one
i n-system comruni_cati on expansi on panel connected to the at |east one
in-system station controller; and at |east one in-system add val ue term nal
connected to the at | east one in-system comunication expansion panel for
conducti ng non-cash transactions, the 35 at |least one 1 9 SE P 2003 -21
14 16 18 20 22 in-system add val ue ter mi Al " havi ng neans for adding value
to a smart card utilizing a debit/credit card; and an out-of-system
station area in communi cati of-#¥EEM add plug tewpinpbngving megas deft dddingy st em
station aren conprising: at vaResio ®Bmatutardfutitiyintendeiidiiean caeditamdd | er;
and at |east one oufg 8Lf—8ti§§&g?na9t§ti¥»@'ar% ﬁ]ecgéﬂuf?\%kic% BRSGHEthd Qeal NE at
ation controller for

u
| east one out-of-systems conduct1 ng non-cash
transacti offs, the at | ekantwher ghe ougri-sysicanstaligna$,60MBARINEal havi ng
means for adding val ue dtdeddirnauttofessceritstation tgnttdlier;cata t/ credit card.

19. The trgpsit system ngtyonk, of , ¢l ié;'?sizlegn a\gﬁ%ﬁﬂé‘te%ﬁnaﬁ RofNeth&do 2
station area conprises a train station. . e transi, System net wor k of
Cl ai m 18, wherein the out - of 18§ &t lagst one CatPEHRYSCERS@HAP CeEHIY §F ocery

store. 20 conducting non-cash transactions, the at least one out-
of-system add value terminal having means for adding
22 value to the smart card utilizing the debit/credit card.

19. The transit system network of Claim 18, wherein the in-system
2 station area comprises a train station.

20. The transit system network of Claim 18, wherein the out-of-system
2 station area comprises a grocery store.



