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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
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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

35 commuter satisfaction by providing an add value machine that requires

less transaction time.
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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



The add value term nal of the exenplary enbodi nent displays the current
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35 remai ni NP YRS Sr. the upgrade status of the card. The BFYBSMI¥hen
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a selection button as indicated by the di.splay pronpts. Typical
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four wire digitatl fines or fiber optic lines. The transit area controller
monitors both out-of-system and in-system add value terminals. Out-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 towers 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
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Ad
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automatic 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.

ACRONYM DEFINITION
AFC Automatic Fare Collection
25 AVT Add Value Terminal
AVM Automatic Vending Machines
csC 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 terminal
(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



commut er conveni ence by lessening the tinme. required to purchase, upgrade,
add value, or add tine to a fare card. An add val ue term nal ﬂéAMT) of the
preferred WHYEPHEnt is a terminal for di spensing and/ or BSR4 val ue to
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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 to 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
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comut er s/ pat r ons s us) n e automat|c fare collection_equipnment. The
AVT cabinet 2 iR¥i 4 €§ §raﬁ"§%%y prarmatien, sirailardaanAVM desigméorahi net  front
door 36 for di sxistpigngtyoransinsystempts, as well as information regarding
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illustrati t he signal bl oc resent invenii on,
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character alp ha:wnnutems/da'ephsaype% esidg shé aytasatimfary c8lleatfoncequiphent: ed
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di spl ays the A?{C):clf Jg) ‘@)élStl inhe 8 8 (ilonstngr 1 y the 25 _'
control and ne X SRy IR P'ﬂ?'b Eﬂ{x% pQFaYY? s e Q@e 86. The
add val ue ter mrﬁaardg\gnf@r%ﬁ, @sesany wr¢palagsan¢s¢&§b@rdw@|umslﬁcf&mng)’m on the
di splay 80260 Gge dhBusrdtin tHehdignd ibictk didaGeRf 50T -thd [predent iantion,
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 controlied 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



di splay 18 can al so be used to scroll text nessages, e.g. advertisenents
and announ across the screen while the add val ue ' is 30
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i denti cal t &5t hetrangactions and statysdethe istatisn cquileay@ﬁﬁw-qa\swttth oughout
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to pr _Olt eg_t . agal %e@helmaweﬂgrdguta‘n??grahg Ztgesmerdug/ &mamts@m@ésm?/ )5 A
debi ¢ cr edi Cpaieaagees 58 befBrfBRo e g™ bofigt i B sl S1pkKs
S . SRAMs, for storage of status, audit, and transactlon tnformatlon 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



term nal provides neans of paynent .using a credit or debit card. The

debi t/cr§g¢t m)dul e 88 of the preferred enbodi nent includes a debit/credit
card read®?8¥®7; pin pad assenbly 60 and a printer as sRAMYSP0BI44 hat are
controlled by a control and nenory card assenbly 52 through serial 30
comuni cation |inks 90 and an expansi on connector circuit card 54. The
debit/credit card reader 58 of the add vg ue termnal of a preferred
enbodi ment may be chosen to be identical to a debit/credit card reader
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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 80. 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 62 of the preferred embodiment typically
provides approximately 950 receipts at 4-inches in length. The printer



button keys 42 and the keypad housing 44 of a preferred enbodi nent are 25
made from durabl e, vandal resistant; stainless steel. To prevent
vandal i sm WOMUPIM keypad 22 is only renpvabl e from wi t hi RCT/H8004d¥#4val ue
termnal 2. Referring to Figure 2a, the printer assenbly 62 of a preferred
enbodi nent is connected to the control and nenory card assenbly 52 30
through an expansi on connector circuit cardy®4 and serial conmunication
ltnk 90. Th printer assenbly 62 issues recelpts for patron transactions
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recei pt. Upon cog&%et | O
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inserted into the a d_.val u(F ﬁer m malu% v(t)r%%uggergﬁggl%oggﬁ%ngf tﬁea[%ﬁpnort
entry bezel 10. TeRERYiIEkerdaple despits unig 9
' 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 assembly 52. In a preferred
embodiment of the present invention, if a fare card fails to verify after
writing, the ticket transport 78 will 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



reads data fromthe magnetic strip of the fare card, wites data to the
fare card, and/or verifies the currently stored vaI ue and other avail able
i nfor mat WHOIBIT4 fare card. The ticket transport 78 serRfIVNM&#es data 25
fromthe control and nmenory circuit card assenbly 52. In a preferred
enbodi mrent of the present invention, if a fare card fails to verify after
witing, the ticket transport 78 will nake_three additional attenpts to
properly encode the fare card before returning it to the patron.
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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



20 that are known in the art. This- Cap’abi"I: ity is particularly desirable for
add val ueg&f Mgl s 2 that are available outside of a trgef,PEm%g‘g such
as in a grocery store where the termnal is used to add ue to fare
cards of wvarious transit links that utilize varying smart card

comuni cation protocols. 25 As shown in Figure 1, the add value termnal 2
I ncludes a security mrror 16 that provideb2the patron with a view of
anyone approaching frombehind. In a preferred enbodi nent of the present
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to Figure 2a, a kaNpashditomsdulims nidimehamaplocpadre8N 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 displiay 80.
As shown in Figure 3, all information is transmitted to the station
controller 226 then to the area controller 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 controller 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,



di splay 80 are provided to aid in the isolation of the add val ue term nal
fault congi.t] during mai ntenance procedures. During a test node of a 20
preferrega’gﬁkfg%?“rmnt, termnal status data including auBfTUR®#I¥ter dat a,
machi ne node, |ocation identification, machi ne nunber, tine, and date as
wel | as internal diagnostic results are displayed on the patron display 80.
As shown in Figure 3, all information isqBransmtted to the station
controller 226 then to the area controller 200. The add val ue term nal of

25 the preferrgh QURONCTPR! arbliidd! BRsvidE P R8rhinalPiieRGRtHLRM ipaSsl Sid L he
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strips are inserted into the fare card bezel 10. Communication between a
contactless smart card and the add value terminal 2 is accomplished by
waving a contactless smart card past the smart card reader 28. All
patron interaction is accomplished using the selection buttons 6, the
25  cancel button 8, the PIN keypad 22, and the patron display 18.
in the preferred embodiment, a patron display 18 prompts the
passenger 10 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



utilizing a patron-supplied headset. The primary function of the add val ue
terminal is to add value or tine to a fare card using a credit or debit
card. Ref eMOWB9T$ Figure 1, the . commuter/patron utilizeBCTH¥04HY4 val ue
termnal 2 to add value to either a 20 nagnetic strip fare card or a smart
card. Fare cards that utilize magnetic strips are inserted into the. fare
card bezel 10. Communication between a copjactiess smart card and the add
value termnal 2 is acconplished by wavi ng a contactless smart card past

the smart card ad ract I t he
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card is displayed, e _patron.s ts_the thod depr essi ng
t he appropri at quﬁﬁgat"f"é’ﬁ tﬁﬂ?f”@ﬁlzgg ‘ﬁﬂén? ﬁge(ém cqn "gp?élgeﬂt’mq%g a[r & patron
to insert the deshtrobier 20@diRefessing tpfigyre e th@Jéyetqafﬂesjmertm@dﬁéamh 26.

I'f a debit y@r dth§ rébﬁmd ihfRmialibh Gihdl returREd €6 ksl patrenem erse Sarfle #argi dard

personal identifi n,.nunber, (Pl nuNher
aut hori zati on r%i 1(9 g rfeﬁgeStgéh?’\%ce'éﬂg ?ﬁ?sw?ﬂ? p" ? r"gce"MCCC)urﬂroI | er
226 as shown in gﬁh%p@troomwmﬁéewsbawwhsmmré¢temsfaﬁapn10 i s

connected to an uemhaht.mnrhﬂtf&in@m&%maamgqmmtpwroh adarwa éxpirafisiat i ng  the

dosi red. - Aut nor Crkey SimBLREEhdes, Ao siale b3, Thk pHRER By SepEIRNE', °
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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 controlier
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 canceliation 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



controller 200. Referring to Fi gure' 1, the fare card is then encoded with
15 the regHipisgd7d Nnformation and returned to the patron ¥{:ﬁgg@&%?ne fare

card bezel 10. 1f requested, a receipt is dispensed in er receipt
cup 24. The patron display 18 then shows the conplete transaction

I nformation including the remaining value, period and card expiration
dates, remaining rides, and upgrade statu® - The patron nay cancel the 20
transaction process at any time by pressing the cancel button 8. If the

patron cancel schduseticnearive@reebipt iprintédas azasuipef Haebirredit ecei ved or the
add val ue ter rgfﬂaﬁ%o annot issue or encode the fare card, the AVT 2
generates a reversal tfransaction and transmts it to the area controller

200. 25 The AVT 2 ofhexadesk alve tereripdld pEatprelerrgd smpbpdiment iscepreractan  nmean
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debit/credit €omaPeRANtS Micludemtherpntte! \aad raemerhead|assemblya53: Hteer r ed |
enbodi ment i s reeipterinter dsSerdblye62, thesdelipl/credit iPiN palll 3semblyaB0, tei nt enance.
The add val ue &(%iﬁ%;l%ﬁlt card rddi%r B3 kﬁé%{i‘]:bloeﬂcb%%ﬁé brﬂﬂ?sscg( sWAEALgONS wher e
a full function autonatic vendi ng machine 1s not desired or warranted. As
“shown in EPgur@dthe high sgeuritydpeks feldphiahowndn Figpred-i nstalled into an

existing transit alRiguret3 ustratee aotypicat tiansit Systedimetviork thatineludes a
enbodi ment\ { NGRGR e ot 7282 sebliddrf B8nitB Uref 2 16 BrBYIRYENL S OF the
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transit syste Intain 10 ¢ at Pné W e existi n{; system '
Referring to FP{f¢® aé‘eﬁ',"a'%'FﬁSBHég <202 athe Rut-efssystRinaddayalyg IerpEnal i st i ng
transit systen21Q@angaheirt-systani adtbvalbe temnitald2 3& isddesignedytocar d assenbly 52,

the 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.

Out-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 a8 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



recei pt printer assenbly 62, the debit/credit PIN pad assenbly 60, the
debi t/ cr ediglo 1db4h,r €ader 58, the. Audio PCB 74, the intruspepysiiat %Q 76, 15
and the hig securlty | ocks 4,12 as shown:in Figure 1. Figure 3 Illustrates
a typical transit systemnetwork that includes a primary control area 222,
a secondary control area 216, and out-of- system add val ue term nals 202.
The out-of -system add value termnal 210 dBd the in-system add val ue
termnal 238 is designed to...20 conmunicate to the .area controller 200 via
station control lvahs ao&nezaahewfam cartd hdutfesystérn Ibeatnsonke ddlade, tattwor k.
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206 that i spgonngehbRar, Lt af&kf2 $6, Uik IcBmmAfictich @xpansion 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 controi 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 channe! connects a primary control area station network

30 module 22 to the communication expansion panél 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



data service unit 204. The area controller 200 of the preferred enbodi nent
I's conneGy@phobfl the primry control area 222, and out-pizs %/ wik3) control
area 202 wutilizing conditioned four-wire digital lines or Tl Ber optic
networks. The 15 preferred enbodi nent specifies a 9,600 Baud rate. The
primary control area 222 includes station controller 226 connected to the
area controller 200 via a data service-ddit 224. The station controller
226 is connected to a communications breakout box 228 that has several
port connect i amswnetcted wdihecavailatiie sedaltparts bbthe cammunicagéibh @xpengiansi on

panel 218 of il 2380 JorhfithicthioR gt AR 206 UBIAGA ALY Cxpansi on

panel 236 of ri mar%/ control area comruni catron |ine
W
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connected o the aval e se comuni cati on” expansi on
panel 2361° TheVitBAhe APeYR FB‘FF'Q?@(SQ’?S?%""??QH&H”XW dPWINGSer ves as a C
connecti on between the station controller 226 and the token booth control
unit 248 of the token booth equi pnment 262. The token booth 5 control unit
248 control s goﬁuzors a token booth printer 250 a TAG antenna 252, and
t oken booth kg& 54, a token booth display 258, and token booth )
reader 260, and a token booth encoder/reader 256. O her enbodi nents and
nodi fications of the present invention wll



occur readily to those of ordinary skill in the art in view of these 10
t eachi ngs. Such persons will appreciate the symmetries anong the vari ous
enmbodi ment sSWPIOLRYT4 at ed above and understand that their elRHHROY4HY be
arranged in other ways to produce simlar results. Therefore, this
invention is to be limted only by the follow ng clains, which include all
such ot her enbodi ments and nodifications whgn. viewed in conjunction 15 with
t he above specification and acconpanying drawi ngs. WE CLAIM WO 01/29774
PCT/ USO0/ 41344 -18 CLAIMS 1. A term nalgigjpggonmuni cation with a transit
station controller for adding 2 value t cards utilizing credit and
debit accounts only, the termnal conprising: 4 a cabinet having a front
panel interface,1.sal terinindlin pamehuiicitiorf adth a canpit issativg cdnteolleaforoadding pl ay
for displayigg infor i d J j : : ality of
sel ection bu tonvsahé%j.{r'giaé%{la euaﬁla&ﬁ%gpefﬁil@%fdagg?%?c setggtnlhﬁéﬁ? Eéeﬁlﬁ ?é'pl ayed
options; 10 a fagampe#RBb-entry bezel for accepting contact-type snart
cards; 12 a gontact| esgapin@rHavirdy 8 fiahtgrinehinderfece]@aid frodepanel dmtecfiate car d
reader for providing crrear}fs.ng_ paynent 14 using a debit/credit card; and a
pi n pad adjacent the SEH IS edi t card reader for entering . 16 debit/credit
card pin nunBers; and a plwasran displeyifar displavinbinfeiration autinstryRbens i de
the cabinet, said 18 plurality patroniternal conponents conprising: a
control and nory assenbly .for. ] o] 0 ‘ol ace,
- said control BTasmd menory a?spélﬁ'%ﬁlygg%ﬁggéér_gguﬁghggpﬁggétaﬁ%i ?é};@g{jﬁsgﬁb%r
controller through 22 serial &eaeting the displaved|PRtions; The terninal of claim
1, wherein gbe front panela fard esidagiftry beid)d6r acteptingdosesctaype smart ty of
bezel s having text and Braille 'Ijag[ructi ons. 3. The termnal of claim]1,
wherein the front panel interface further

12 a contactless smart card target and reader;

a debit/credit card reader for providing means of payment

14 using a debit/credit card; and
a pin pad adjacent the debit/credit card reader for entering
16 debit/credit card pin numbers; and
a plurality of internal components positioned inside the cabinet, said
18 plurality of internal components comprising:
a control and memory assembly for controlling said front
20 panel interface, said control and memory assembly

connected to said transit station controlier through
22 serial communication links.

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

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

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

-

T



2 conprises neans to provide audio instructions to the patron. 4. The
termnal of claiml1, further conprising neans for issuing a new or 2
recycled YRS rd. 1 1211111 112111 TIIEL TH11T 1111 | PCTABS®A1329774

PCT/ USOCQO' 41344 -19 5. The termnal of claim1, wherein the front panel
interface further 2 conprises a printer receipt cup connected to a printer
assenbly positioned inside the cabinet. jgr providing a transaction
receipt. 6. The termnal of claim1, wherein the front panel interface

further 2 COMprnhESeiaftt dibln 71 Wikeihabe Mot pHhBnidiach Rl 1 Lh a vi ow

of an appyoachi ng, person e security mrror serving cover plate for
a 4 securify COMRNSes RRrNtes receint céﬂpd'é’d‘F"S‘é'lechIq RENtep aaswalquga%\eaer :
| ocat ed ext eringite the tdlwnétefomipnaviding. a fraesdctioniraegipof claim 1, wherein the
front panel interface has neans 2 for hinging open to al l ow access to the
plurality of internal conponents_of the term nal The termnal of claim
7, further corfpritBe ﬁﬁ'“%{ﬂa'LFﬁpfi?mhl 1 gWheggin the 9’°F‘B€R"e'2m§ﬁ@°§ fugher  hi gh
"security |2Dck domiprises lai segutityemiinromfor pamddingrthe iphtroa with tahdewaoaftamet . 9. The

termnal of C'agpmaﬂchwymm Jhgesheea .fy%rsﬂar%%}axﬂot %&iﬁé éﬁatgganérh; for

di spl ayi ng ad tise rm nal term nal
of claimi4 whEFHitY ‘iaﬁ'ée'ﬁé[‘?‘b'lﬁt"!ﬁe§ﬁ ‘é"’gﬁ'?q}ﬁ‘[’ tiee tEGn‘ﬁﬁ’?%é%cm‘iera{mEﬁBéh screen
display. 11. Exeerheltwithalteohinal.aim 1, wherein the control and nenory
assenbly 2 conprises a battery-backed rrermry for storage of status and
transaction informatiaqn. ]f2 A rrethod of addi ng val ue 0 fare cards, said
met hod conpri si ng he rerminal gf glaim,§, wWhetgin the, foat E"r“?h“ﬁ'&[ acp hag mRAMScat i on
w th a trahsi tfoshingingnopenciordllooy Iaeces[sa'lo thelthurgln\yadﬁmtdmaltdwn;icmeets:af ds
utilizing credpd te@fifaidebi t accounts only; 6 displaying instructions on
said termnal for pronpting a patron; reading a smart card utilizing one
of a contact smart card reader 8 and a contactiess smart card reader;
LYillj Y1ILE 118, The termindl Xf 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.

9. 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

* [ L M S *

8 and a contactless smart card reader;




L MWD 01/ 29774 PCT/ US00/ 41344 -20 reading a debit/credit card utilizing a
debit/credit card reader; 10 communicating with the transit station

control | er MO¥28Méhori zing a debit/credit card transacti BRI/USRKI3#S writing
a new value to the smart card. 13. The nethod of claim 12, wherein the step
of reading a smart card 2 conprises the step of inserting a contact smart
card into the contact smart card reader..4d. The nethod of claim12,
wherein the step of reading a smart card 2 conprises the step of noving a

tact | t d read
‘ig” ?ﬁe ﬁifhi?éf gl e%ﬁ‘x%sé d mgft/%?&ﬁ{ cﬁﬁd utﬁlﬂﬁu&?'&%ﬁﬁiéré‘uﬁ?eéﬁ@(e‘ad&@f reader.

'g%r? new value to 2
the smart d8rd conprFYBEYNRANNGWIthrthadANSH s&%%f’%‘(’? of aHthoTRING# past
a target of the contact| etesbigoredit caad dransackion; abd. The net hod of claim 12,

further copprising t i Jyurality of bezels having
text and Brpﬂ% I1e i ns‘?’rﬁﬁ@w&gﬂé\k Hl?é/ir(ﬂgwrrg?ﬁnép Jf.| claim12, further

conprising the step of utilizing audio 2 instructions to pronpt the
patron. 18. A tn3nsThe meshediofietaivark2,fwherneirothedsteg odaeadingtaosrhanteapdi d only

areas, 2 the SXé%ﬁ%&@ﬂﬁé@h%3 in@&tﬂé%&ﬂ?&r Qljnlaﬂrcaré i3 thB-cHhEIGM control

area in communi cat e area c the 1 n-system control area
conprising: 6 afMaEaeard dpader - system station control | er; at |east one
I n-system comuni cati on expansi on panel 8 connected to the at | east one

in-system statiqg 'f?pé]{'r{glﬂl\cj:cﬂ)f f:laaﬂq 12 ﬁﬁe#eﬁ'ﬁ'ﬁ'{e &nﬁ dfr}e§é‘ﬁ§%r§tﬁglq 4

term nal connected east dne in-s ommuni €at1 on exp anSI on
panel 12 fé& cEROREEEHEPSiePRISHOVING R’ GRtAE %ss et pard eaﬁ%weetp T

| 1 1 1 1 1 | |the tontattlésd srnbrt dardl kré€ddb. WO 01129774 PCTI USOQ' 41344 - 21

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

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

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

18. A transit system network for providing access to fare-paid only areas,
2 the system comprising:
an area controller;

4 an in-system control area in communication with the area controller,
the in-system control area comprising:
6 at least one in-system station controller;
at least one in-system communication expansion panel
8 connected to the at least one in-system station
controller; and
10 at least one in-system add value terminal connected to the at
least one in-system communication expansion panel
12 for conducting non-cash transactions, the at least one
-
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I n-system add val ue term nal having neans for adding 14 value to a smart
card util{ygigpdesas debit/credit card, and an out-of-system.station area in
comuni cation with the area 16 controller, the out-of-systemstati on area
conprising: at |east one out-of-systemstation controller; and 18 at |east
one out-of-system add value termnal connected to the at |east one

out - of -system station controller for 20-&nducting non-cash transactions,
the at | east one out- of-systemadd val ue term nal having nmeans for adding -
22 value to the smart card uin-$ystémgddhealde berviinalddivingcmedns fdroaddiing

transit sygtem network of O giigh1§.a 38 @aPd LlifzihG EbiRiTedis Shid; 4 ar ea
conpri ses a traln stati

. 20. The. t [z ten t . f C 18,
wherei n the out - of -M‘ftg#fsyftes’f'zﬁ%ﬁ?r %’2%2{"&?}@?&‘2288&%{‘%%@&93?@?;?&

itLELLE h3GEh THETL 111 ebhtrolldr) the o@-of-$fs®em station area comprising:
at least one out-of-system station controller; and
18 at least one out-of-system add value terminal connected to
the at least one out-of-system station controller for
20 conducting non-cash transactions, the at feast 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.
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