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her ei n incqggg&gt,ﬁd by reference. B THE | NVENE@hdod/itgo0r esent
invention i ITeCted to an autonmat ed syewem for conveniently and safely

recei ving paynent authorization and providing servicing to vehicles and

their occupants wi thout the need for the occupants to | eave the vehicle.
More particularly, the 1OSMW a vehicl e servicing
system whi ch requires a nulti-st ARPEIGAHONSt i on and paynent system while
retaining control of the actual servicing function with the vehicle
occupant s; andhisiappficationdsuié sentinustioreinerarheichnmiicatiaroperiab Nos QYD EHE96 led
conveniently authorizing, controlling) and arrangi ng paynment for servicing
of velsi clAgsil antiogs)ehe contents afivhichldre lharejn iscoaperatsicbyofefeéreacaiut onobi | e and
ot her notorized vehicles has profoundly changed the |ife style of the

popul ati on. Large segnent BAOKGROUNIPOFTHRINVENTION W th ease travel
rapi dly over expanded di stances bo or enploynent and pl easure and nore

or less at an i ; L 'eﬁﬁo ! hgnce
br ought about w@% t %&{%ﬁ%ﬁhé%&ir@%i as,Jrﬂgévxg\%a??& gY%%“?ggﬁ?ﬁ’gggﬁﬂ?? g need
to devote [l i 3.0 i . t icles
et udi ng TS deg BePERC puBRdioh i Bl SRE 3 Riche L SRR MR e
in the desired condition. The jncreasing, tine ent.in the auto ile has
5o madcXEuEaST PaRH e esstier IR ERArtRie kv TBehS I OB AR 0

00/ 55752 PCT/ US00/ 03803 G mai nt enance of autonobiles nient retail centers
for né crIREREANYRIIOR) fPIvesya tehidle |sprvicing Syaesy Wit reavires, @ sHiihstege

St oppi ng at establishnments which specialize in the goods and services
needed t AYtewZation and pavmant sxstern vhile Jetaiting somtel of theastual sevisingrfgagtion

i ndi vidual s, considered an 5 entertaining or desirable aspect of using a
mot or vehwith the vehiglaoccapdnds;, arst, ip parigufaoy isredfngetnedgwith contnelrsystems: foz
needs, such as washing, is generally considered sonmething of a nuisance. It
IS not sucomwersiently dutiadrizing! eottriotting el dresmgindl pagaienti fdr aewvidingafvebicksand for -
speeding up and facilitating the servicing of notor vehicles as well as to
at t endi ngthePbBcupants.

16 Large scale use of the automobile and other motorized vehicles has profoundly
changed the life style of the population. Large segments of the population can now with
ease travel rapidly over expanded distances both for employment and pleasure and
more or less at any time of their choosing. This greatly enhanced convenience brought
about by the motor vehicle has, however, also resulted in the need to devote time and

20 attention to the maintenance of these motor vehicles including their refueling, washing,
or otherwise maintaining the vehicles in the desired condition. The increasing time

spent in the automobile has also made establishments specializing in the fueling and
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10 efficiently to sonme of the needs of the occupants of the notor vehicles.
Primarfly, tthis attention has been directed to the devel opnent of nore

ef ficient and speedi er techniques for refueling nmotor vehicles. Initially)
a great nu service stations in the United States efelal ver from
bei ng fu||%§§@wg%% facilities where attendants fuel ed the cé@#ﬁﬁﬂggked t he
oil and 15 other fluids, and. hed the wind shield to self service

fact |11 ehdiitellicliof BtofbbligiTEen! erg%tgsrgérga& i méithafljsdiribt Wtk © and

attend to these matters aynent being accepted at a renote

| ocation. \ile sel.g [ facilities have been w dely accepted) in
part at Igé{g{;dyb%%'gggéeagwtpﬁﬁégg‘g'ﬁpé@g'cost of the fuel being purchased, this
approach has n been vvitql:@ut its di.sadvantages, For pne, not all 2
custoners fi ndgiqppgppaéaq# shrgemis yhigh,SRERAIZE 1 INg99 31 Ve se gecing
attend to even this |evel of servici ntg. Further, the entire procedure can
be tine cénkesn mptamvehiries fupstpningsy sot, howewen farTeess individyals. considamgdiany t o
the notorist in a hurry, and can expose himor her to unwanted attention

f r om pé&ssientertaining ios tiesirabie asgant ofabinga fretor vehitie.ndn padiculasestopping fohe
servicing of notor vehicles at service stations has been the devel opnent of

t he renpt egfuelitgpomsthar veHidie iedds, SublRAEWHshibge issanerdiy cansidepdd sorethinigd | s
presented to an autonated device | ocated by the fuel dispenser to record

and char ggfaGuliddmceust oner's account the sale of fuel. Such systens, while
expediting paynent for the fuel, do not contribute to facilitating the

actual transt ey @fnduglphdid 1idtCartPibh s BI iteoRHSic® IaidA! oflimbas!

devel oped uses radi requency ication technology to automatically
identify : r.wWith litt 10. ' ' e [ to
aut hor 1 ve PRESDETE g et sf Vicdia, nGHE betiRs BLBI RS Haidhg bR
subsequent |y .bi ]| the cystoner, account for those product.s and .services.
At onafed SHiIp agTey s Aoesy 16 Bpeusihis oHing Al VeNiS€ oPrimBhl, B ar 1
in Europe) for automatically dispensing fuel into the vehicle' s tank by
means of AtesHeR ihaspbeen Siregtednte thendevelopment ot Jpotg SHIFieNt ANd sReedithenser
and appropriate 15 authorization is received. CGenerally, however, while
provi di ng technigues fonrefuelingametor vehieles.y t r oubl esomre met hod for paynent and
delivery of fuel and other services to a notor vehicle, these systens have
had several di dwitiaiy,agpest.numbes ofizewizeastatiansdn thestoted Statesconvertedaqyier ed t o
physically emerge fromthe vehicle and to performthe actual

from being full service facilities where attendants fueled the car, checked the oil and

156  other fluids, and washed the wind shield to self service facilities in which the customer

was required to get out of his vehicle and attend to these matters himself with payment

being accepted at a remote location. While such self service facllities have been

widely accepted, in part at least because of the reduced cost of the fuel being

purchased, this approach has not been without its disadvantages. For one, not all

20 customers find it appealing to have to emerge from their vehicles and attend to even

this level of servicing. Further, the entire procedure can be time consuming and



function of fueling his vehicle along with any other desired service.

Addi tionally) in nost 20 instances the customer is required to performa
mul titude of functions, and has often retained only limted ability to
control thegpl FZSS of those functions especially at cripéfosoopsiont s such
as when the ac ual refueling of the vehicle is in progress. Further, the 4

WO 00/ 55752 PCT/ US00/. 03 xtre ex| of s . only
made t hei ?%8N§'§e B?'&?’Y'?ﬁ qugﬁﬁé?sﬁ?éﬁ@g&eﬁi %aé‘ %’.‘R?%gﬁwi%%t“%ﬁ % Q’lﬂﬁﬂﬂgé at one
stage or another. of the fueli ngshprocess. Accordingly, there is a need for a
syst em f oRtt&BICHiAMBasNg FORSIhd t he occupants of the vehicles that

conbi nes the conveni ence of automated systens with 5 the safety and

versatility ofOBe3pBfaaeh defadiliating and &xmwmganh@oﬁmwe@gfqrénotpf é(ﬁ%'F'éF ahnd

ot her service functions. There is a further need for a systemfor servicing
nmot or vehseviee, statierts has deeni theedenaionrentodf theeremdtec agtanated :systemm of he
service function while at the sane tinme providing a convenient, sinplified
vehi cl® spaymentwhesstst, foneixbmbled acardigtpressmied © dnhautomiated] deviceclogsted by t 0
actually energe fromthe vehicle or becone overly 10 burdened by associ at ed
matters sthehfugbdipgensento Adtbrdahb Vhiardd foothe cusidMERs sdcolinEtHe\bATSIbF (eI To

achi eve these advantages and in accordance with the purpose of the

i nventi ong %sﬁ@ﬁé'ﬂe@ﬁe&fu@ﬁémﬁﬁ&rthé |, doffot! 3694@.6&@% féé?lmfdgstﬁé

systens for servicing of a noto cle and providing services tOo Its

0CCuPant sLial eI AT AS 1AEGURAE! ARbED SERHL AN dur Seliblidge 21 O

e servicing e ve aving to energe
ft th t f.th t ual
oper at | on' 0 ﬁ?%lfﬁngvb%%ﬂf RGO vctonaﬁ%rﬁaet%e@md%r@@a%”%“%ifﬁé'v W8 B i e
| nmbodi t, th t d t | | th
occupdft 90 Pusloter FErecia 'n PP AUNTSF AN Salnd PR & SHe e

servicing of the vehicle and its occupants conprising a customner
i dent i fi ca¥stomenAadpioosaseHgnibnbill ther cysteraphBRGOUM JOf tpsmPradusty andt omer

I dentification data and for producing a signal approving servicing 5
services. Automated dispensing systems have also come into limited use, particularly

in Europe, for automatically dispensing fuel into the vehicle’s tank by means of a robotic
pump once the vehicle is parked along side the dispenser and appropriate
15 authorization is received. Generally, however, while providing a faster and less
physically troublesome method for payment and delivery of fuel and other services to
a motor vehicle, these systems have had several disadvantages. In some cases, the
customer is still required to physically emerge from the vehicle and to perform the actual
function of fueling his vehicle along with any other desired service. Additionally, in most
20 instances the customer is required to perform a multitude of functions, and has often
retained only limited ability to control the progress of those functions especially at critical

points such as when the actual refueling of the vehicle is in progress. Further, the



WO 00/ 55752 PCTI C1S00/ 03803 of the vehicle and its occupants in response to
a received identification signal fromthe vehicle or its occupants either
in the vehicle or proximate to it; an autonmatic servicing unit operatively
connect ed o dolkersedentification and processing unit for SeTVSDIW0BRZ03 he
vehicle and its occupants upon recei pt of an authorization signal and the

approval 5 signal fromthe identification.and processi.n nit,.a signal
comuni ca?)(slfera%rcomp %{'}]XingsofWeSY%QWFﬂ}qsc%?ti %rﬂyé'?%c%aﬁ’eérngo#cﬁmwpgﬁﬁ'c g the
aut hori zation si nabsﬁtl,gat afft al L%/} controls the ser v'hci n%_ function. In one
aspect, tHERES igpod g aﬁﬁ"@ Qg Ptagr of arethes piEheifuFing RO Shor i zat i on
signal is a single, integrated unit. The single, integrated unit, which is
10 hand- hel d, Aeserdipglys therp isna rmeadofpsca tyystem i fghServieing vahicles @andnthg
predeterm ned distance fromthe identification and processing unit, an

i denti fi cac¢upants ofithe vehiglesitkatroomtiineslhe convehiende shautomajed systema withnd a

second aut hori zation signal under control of a vehicle occupant to control

ser vi cb ngthefddfetyramidi veesatilityt dfecustomgerecontrondvered ctual miutomatedifaelt trarsfdriandnder
control of the vehicle occupant and transmt the identification signal only

15 on cong@igd-sefVide HficibNEhiThefe R EURAREr heed TbEAMRGIdrR fbNSbmiking? Mbtor
passengers or the operator of the vehicle, either within the vehicle or

tsi de by i [ ' t: ] i~al ¥
aspect. adrhoer nEr ARl BNl i RoPELLEm T, SaNce T ARRLITE,

q q : r ) £ = b
oo "t AR g RIRETh chRveddnd BRG] ydhibie sthiahd Rl BARE, DY 2
f t he di i ion: d d i | .. which i

mmnual |y OBHERDTT B Ve eckypAng 8 aBCaRnemeroa o Mg e SDPTHUTE &VStcond
unit tQ control é?he actual servicing, which includes initi ati ng 6 WO

00/ 55@32 g&"ﬂﬁﬂS@ Y @ssedatednatarsSHER AR gayment avd auiosgaidt i on of fuel

grade, once the vehicle is parked in the appropriate |ocation proxinate the
di spensing station. In anot Wﬁgﬁ‘_\ﬁﬁ&ﬂﬂaut hori zati on and
billing are provided for at the dispensing station, in addition to the
first signal. ToechEventheseradvahtagesarid @i laecordagealwith $hel puipmsel ofetheat | ve
aut hori zation and billing signal at the dispensing station preferably are

provi ded lipvention, gy embbdiad apddiraadig dedevritsiesd, theinvieation ocbmptisegl systeras Yerhi cl e
occupant. In a further aspect of the invention, the automatic servicing
uni t i ncl g@Rcifd) of a motor vehicle and providing services to its occupants that allow the
15  occupant of the vehicle both to initiate and to control remotely the servicing from the
vehicle without having to emerge from the vehicle and while retaining control of the
actual servicing operation or from a position proximate to the vehicle and service
terminal.
in one embodiment, the invention provides a system for allowing the occupant
20 of a vehicle to authorize payment and initiate and control servicing of the vehicle and

its occupants comprising a customer identification and processing unit for retaining and

transmitting customer identification data and for producing a signal approving servicing

5



automatic fuel dispenser for supplying fuel to the vehicle which includes
means for transferring fuel frombulk storage to an inlet of a fuel tank in
the vehicle, the transfer 10 nmeans including a noveabl e di spensi ng head and

associ at ed %Iﬁgﬁ gui dance neans for directing the di spepgiigodiBad and
nozzl e towar e %uel tank inlet, and engagenent nmeans for engagi ng and

di sengagi ng. the nozzle and the fuel tank inlet, In still another enpodi nent
of L. e VB ARELIS RREUpal s RsR0A 1t (kebreg MAITCAINGIRTR FoTIREvi o ng
for paynent and servicing to a notor vehicle and its occupants in 15 which
t he occup¥ghiclgforifs\psryRa P'ﬁhﬁ'i"&!"&vme@6ﬁtorxﬁn%teﬁaythémauglj"ﬂﬁ@rﬁei‘ﬂﬁ'ﬂﬁn and
servicing of the vehicle and its occupants. The nethod conprises the steps
of gener athihgparativelytcopheetad ththepisentificationandnerogessing unitifernsatviging the
predeterm ned range of the identification and processing unit, transmtting
cust onmer velsidki dndcitd bocupdatsaupign rexeipt affarnadthstization sigieattarfd that approvald
processing unit that produces an approval signal 20 approving servicing of
t he vehi ckignalttbr tife i@éﬁﬁfﬁaﬁﬁrﬁaﬁ&ﬂfo@_éﬁé?ﬁ@ Bnit;Q ifRallcorfmiuriidAdrror Ffd@lﬁhl’h e
vehicle, initiating a second authorization and control signal fromthe

venicl e 1 theGaaRfiiaforPEgnal ARk 6K 5"{2‘%‘5‘%@}%@%‘%‘7‘5&%38%” Sigﬂalstﬁétvédfﬁélg (;:?)Hgo%em cle

and its occupants 7/ O 00I'5 on recel pt second

aut hori zaj .eoélergi@ﬂ q&%{oﬂl signal and the approval signal formthe
i denti fication and processing unit. In further enbodinments, the servicing

provi ded in accordance w,th the invention_nmay includ in addition t
fueling the veﬁ‘l &g, aSPﬁ‘ér qE%rW’EEE’“&i?&‘H 5&’ éé%‘ﬂfcrw 5% ge\pgﬁq%lpg, an8

provi di ng rchandi se tQ the vehicl e occupants) .and providing various

i nf or mat i BHE‘PBZ?tFPé‘ Panalds 8 shalsigaieosated ynite Jdieptiagle Jintageated iy, Whish S es
regardi ng directions and accommodati ons. Additional features and advantages
of thd0j nhand-held. wan| transmiletn fesranse tohe signat reqrivash withinca rredetsuminednd in
part will be apparent fromthe description or may be 10 | earned by practice
of the i ndistaricenfrormitbe dti¢rdificaticmsanch gratdseingashita@naigentifefatiohsignal démati isn wi | |
be realized and attained by the apparatus particularly pointed out in the
witten desmivable atrtherlispehsingstdtiencahd asesohd aathotistionpgignalechder eontrgls. |t
is to be understood that the foregoi ng general description and the

f ol | owi ngofigvehicletbodapartitd tortrol 8eRiciE Riksthativend tiex§th@ie alharidthéld dinitican
intended to provide further 15 explanation of the invention as clained.

be totally under control of the vehicle occupant and transmit the identification signal only

15 oncommand. The term vehicle occupant is intended to include any passengers or the

operator of the vehicle, either within the vehicle or outside but proximate to the vehicle

and service terminal.

In another aspect, authorization and identification for servicing and billing for

goods and services is transmitted by means of a first signal produced by a unit in the

20  vehicle when the vehicle is within a predetermined distance from the dispensing station;

and a second, separate signal, which is manually controlled by the vehicle occupant,

is transmitted from a second unit to control the actual servicing, which includes initiating

6



BRI EF DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng draw ngs are included to
provide a further understanding of _the invention and are incorporated in
and constitute a part of this specification. The 20 drawings illustrate
several e boiBfes of the invention and together wth themgeseebdsm i on
serve to explain the principles of the invention. 8 WO 00l 55752

PCT/ C1S00/ 03803. FI.G. .1 is a_ schenmatic_ block, diagramill.ust.rating a

over head AL BInaG Sfajng ehdaiEcRn of f) SERHe. snce 203 YEhEE R PIREEE e s on

invention. FIG .2 is . a graph plotting transponder capacitor voltage with
respect t3PPIPRAatE lncation gﬁgﬁﬁgdﬁ?d%gﬁs'ﬁﬂts e systemof FIG 1. 5 FIG 3A

is a partial rear perspective view of a vehicle illustrating the placenment
of a vehicle- rﬁb@ﬁ@&@" Bspesi paliirfaativesauthefizatioprandshiling rare forevided for gtitee 3B
illustrates a card hand-held transponder and a key ring hand-held

t r anspondiispensing statioh, intaelditips teethedirstisigal. 1 Thé-s¢&ond Amasuallyodrolledesignd! a

di spenser used with the systemof FIG 1. 10 FIG 4B is an end view of the

di spergserarf thelafterrative BLfRorizdtionsardi iiiHg signavatthe Aispensingidtivm preferatsty a
di spenser used with the systemof FIG 1. FIG 5B is an end view of the

di spensera@iprdlidad Bfa siﬁb@?harﬁﬁbﬁé}gte@%eﬂc‘é tB&t1S BBktrdtel by @vehicdbéipant.

i 1lustrating conponents of a 15 di spenser for connection to a host conputer

used WHth the \3%shfbP hebddPot the fihvEntidn | e A6RBHE SbAidP Bl AT the

site wiring between readers an St conputer of t systemo G 1.

LS 2 1 oAU HesRECATUhA00 8 65 P28 A DL AP ORISR 207,
strategy tfré)r{sférngg %L(l)el ?I%?l;[ &TEL %{orgglyeeto éLﬁ inlet of a fuel tank in the vehicle, the transfer
10 means including a moveable dispensing head and associated nozzie, guidance means
for directing the dispensing head and nozzle toward the fuel tank inlet, and engagement
means for engaging and disengaging the nozzle and the fuel tank iniet.
In still another embodiment of the invention, a method is provided for safely and
efficiently providing for payment and servicing to a motor vehicle and its occupants in
15  which the occupant of a vehicle initiates and controls payment authorization and
servicing of the vehicle and its occupants. The method comprises the steps of
generating a first signal by positioning the vehicle within a predetermined range of the
identification and processing unit, transmitting customer identification data by means
of a customer identification and processing unit that produces an approval signal
20 approving servicing of the vehicle and its occupants in response to the first signal from

the vehicle, initiating a second authorization and control signal from the vehicle to

commence and control actual servicing, and servicing the vehicle and its occupants



WO 00/ 55752 PCTNSO00/ 03803 FIGS. 9 and 10 are flowharts illustrating the
user operation of the systemof FIG 1. FIG 11 is a diagramillustrating
the maj or software tasks and subsystens involved in the handling of a

cust oner ic{ggb&,gsy_{zation (G D) transaction for the systemgdraxelibdgs 1. FIG
12 is a diagramillustrating the Transponder Reader Task's Data Fl ow for

the systemof FIG 1. FiG 13 is a diagramillustrating the Return_on
St at us Cha&iPgR "eRiRt,of asecerd agtharizatiop andsonirplgignal apg tﬁg approxal signal ey am
illustrating the Authorization Request and Reply Handling for the system of
FIG 1. FIte ideptiination apd®reeassmortnitt of a general bl ock di agram of the
system of the present invention. FIG 16 shows a bl ock diagram of the
system i n accoirdfartber emnbdditrieatsp thessemticihg provigsd in@tcormianoe with theniavemtiondi ment
of the communication |inks between the transmtter operated by the vehicle

occupant angly menideoin additien tofuetingithe® vbhiag, bffterssamatys elicth welwashirighthe
vehicle. FIG 17 shows in nore detail an enbodi ment of the communi cati on

systemsi N Ak, dRoGiaing heréHihadisaY &Nthe Vehitl Bb&d%énrgs,s BRWSpravidingWwadsst of

an enbodi ment of an operating sequence in accor e the system of the

q
[ tion.; ; 0Ql .5 RSeEL / | d RYI=TRVA f
anzﬂd[ ﬁgligéﬁﬂ?t{o\p?& mgeeggeliéte I ng Hﬁ@gsgogg%%nf%% ?o és’iégﬁaiﬂagﬁ'g,sq%%%@g :iﬂNyO

an aut hor 'oﬁr%tc{ioot{}, é”‘nradaéc%ﬁ%c') ét'%%g_l on signal according to the invention.

Additional features and advantages of the invention will be set forth in the

description which follows, and in part will be apparent from the description or may be

10 learned by practice of the invention. The objectives and other advantages of the

invention will be realized and attained by the apparatus particularly pointed out in the
written description and claims hereof as well as the appended drawings.

It is to be understood that the foregoing general description and the following

detailed description are exemplary and explanatory and are intended to provide further

15  explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a further understanding of _
the invention and are incorporated in and constitute a part of this specification. The
20 drawings illustrate several embodiments of the invention and together with the

description serve to explain the principles of the invention.



DETAI LED DESCRI PTI ON OF THE I NVENTION 5 In accordance with the invention, a
dual stage, rautonmated system and net hod are provided for conveniently

al l owi ng the occupant of a vehicle to pay for, initiate and control
servicing @fodokesyehicle and its occupants. The inventi orpcraspe/oises a
custoner identification and processing unit) which nmaintains and transmts
custoner identdfication data., The custoner identification.and, processing
unit approves ['J;Séyiréﬁ? Sﬁ'ﬁ%ﬂ'g@‘f blogk H{?giﬁ“glfusfrﬁg"@é‘ﬂiqyleg"eoﬁqa"'?‘f's"f 8PSt s in
response to,a first signal which can be transmtted continuously and

recei ved S9N eAuWPRAcdInACEPTdaRee Withibe Persephidvantian. The first signal is
comuni cated either as the vehicle approaches the custoner identification
and processi ndl@n2is agraph pietting fansronder capaniton MbitageTwidh fespeet tojtigiedfior i s
generated either by a vehicle nounted or hand-held control device. The

i nvent i ona thaspondepuserkwitiathelSysterh @fiftG.cl.servicing unit operatively
connected to the identfication and processing unit to provide service to

the vehicl e arfiGl 8A i®a paRmNtsarpefspettife View oflasvdhicid Mubiratittte pluteHann
recei pt of a second signal froma vehicle occupant foll ow ng approval from

the i de”tdgfd GeHidi & mditedtr tEgB%&fﬁ Jv"th M&EWWF%QPM is entirely

control |l ed by an occupant o cleandi1s initiated by a hand-hel d or
2 S0 be ina 1SR fEseRER e Rerdfaa A ispBa B e RN BRI MPRABECT ™
qenor at i RRoPRR Rl PRSYSEPLES dr m ned di st ance T rom the 11 Wb

W thi 1t ho. serBotAdS BOREIBAY B RPBREUTaR/BIH o YR PLFIGb act i vi i es

in connection with the vehicle itself such as fueling and washing) as well
as pr¥idi ng fdBechBriziraendyiew ef therisneaser ofdd®pdft s. Reference will now be
made in detail to the present preferred enbodi nents of 5 the invention,
exanpl es of wHilEGh Sarie a bidestiewtof dinother lemtzadiroeptaofya dispénaes uspd with te G 1,
reference nuneral 2 refers to a vehicle and custoner servicing system
enbodyi ngsysterhwf E8G.0of. t he present invention. The system 2 initially

el ectronically identifies a vehicle 24 when the vehicle 26 is within a

predet er m ned EIGSBRNS an@hdividiv 6t Bl dispendsli HIFIZGA. 2 transaction invol ving
t he purchase of goods or services by a
FIGS. B6A and 6B are schematic block diagrams illustrating components of a
15 dispenser for connection to a host computer used with the system of FIG. 1.
FIG. 7 is a schematic block diagram of the site wiring between readers and the
host computer of the system of FIG. 1.
FIG. 8 is a schematic representation of a service station environment and the

arrangement of dispensers therein iliustrating a reader synchronization strategy for the

20 systemof FIG. 1.



10 customer within the vehicle 26, and subsequently bills or authorizes
billing the customer's account for the services and goods. The system'2
then all ows custoners to punp fuel froma robotic punp 9 or secure other
services w;j‘g,ggﬂgygavi ng to | eave the vehicle, roll down gedHeshseaM ndow,
or go inside e service station building to pay for the fuel or other
goods or services. As explained further bel ow the syst_emé may al so 15 be
used for ot her FI&PvP @pd 19arefloweharts diystating e yser ape(ation of the systepy of
facility 6, or for obtaining nmerchandi se froma convenience store 10. In
one enbodifenl. (FIG 1)) the system?2 is inplenented in a service station
envi ronnent that includes two service islands 12, each having two

di spensers 14, FiG. btiisng diadans tlustratingthe ineajon sbitwaref task$ andssubsystems

di spenses, as well as their geonetry 20 and relationship to one anot her,
may vary anoiediinthd Rardifg beg diustemenidentificadtiba (EID)itransattion. foObernsysiedbdf on
and synchroni zation |lines, discussed nore fully below) connect the

di spenger F1d441t 0 a host conputer 16 for controlling operation of the 12
WO 00l 55752 PCT/ US00103803 di spensers and to car wash station 6. An
additional sit 0. : ' ; | i her
anenity, is al g(l)é.C%ZnLsZéé?|§§5ﬁ)lil?ﬂé§lg\f§%gt@?ﬁéﬁgﬁ@ﬁ ﬁ?é'sléigl:j’nnltcfes?t tgﬁ%%tgrﬁlﬁgtf&éach

of the di ihncl udes a di spensing area on each of the opposing
si des of ﬁﬁggﬁﬁéﬁéﬁi@;;geach of which has at |east one robotic fuel punp 9

5 nmounted on ral _track 8 for positiqning re ive to th ehicle and a
cust oner activ?féd%{ ErhfiaarEm @iﬁ‘fgmegfdﬂﬁ')o%ﬁg’HW%&hﬁ%ﬁ @??f%{arﬁ? far §ensi ng
functions as wel]_as the functions to be described in detail below It is
al so unders¥B®HHOLHS 1t he conputer 16 may be connected to a network (not
shown) for performng functions including) but not imted to, custoner
billind§ verifi €48 this adiagri@am Hessratingrihe dugiiorizationyBrauess and |Raply Handling0 t he
fuel punp 9 is determ ned by a vehicle sensor 7 which is connected to the
conput er Tér thasysiestofs&d 1bel ow, robotic punp 9 can be provided wth
appropriate sensors to |locate the fuel port on the vehicle. Further details

relating to th&EiGotBshows ol emigodiment offa géreralblsoridiagramrcs tikesdstéernofithien U. S. -
Patents 5,638,875 and 5, 393, 195, both to Corfitsen and both incorporated
herei n by gredet ®vedtiod.> Custoner |dentification Processing Units

FIG. 16 shows a block diagram of the system in accordance with the present
15 invention featuring one embodiment of the communication links between the transmitter
operated by the vehicle occupant and control units for controlling the suppiy of fuel to
the vehicle.
FIG. 17 shows in more detail an embodiment of the communication system in
accordance with the invention.
20 FIG. 18 shows a flow chart of an embodiment of an operating sequence in

accordance the system of the invention.
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Radi o frequency custoner identification processing units (PU) 20 are

i ncluded wi tth each of the dispensers 12 and with the site 18 (not shown).
Connected to each PU 20, and nounted to each fuel dispenser 14, are four
antennas: {hoofs2rsz| ong-range antennas 22A, 22B nount ed t edmsos/ezsozof the
di spenser 14 (on each opposing side 20 thereof) for detecting

vehi cl e- nount ed custoner transponders 23 for producing a first,

aut omat i cal | y |JEhd 948 cPeigeastve; wawiof2 bapdrheld unt fongenesating,the; seconde
antennas 24A, 24B nounted inside the head of the dispenser 14, one on each
si de of t et sigaaland, optipnally\an @otresizatiorrard idestifiatisss@npbaccgeding td thg a
hand- hel d custoner transponder 25, shown in FIG 3B when used essentially
at the di mgentiar. site. As discussed in detail below, each PU 20 polls the
four antennas 22A, 22B, 24A, 24B of each dispenser 14, sendi ng power pul ses

to the antennas, readiDETAIREDCDESCRPTIONIOFR THEANVENTIOND) data detected by
the antennas from5 the transpondéers (e.g., the transponders 23 or 25) and

sending the dahaacterdahBe WARthe PRBHIGH, aldlal SRigeC¥aiBMRRed systbm iy thefegat ed
that a vehicle 26 entering a dispensing area’in front of  one of the fuel

di spenser i i t.ad. ﬁg : t he
| ong-r anggre;pﬁ? %nggg%hg%ﬁ?ﬁg %@g@mgﬁcﬁ&%@?gs\@ﬂﬁ%ﬂ eni 8?’2'9 {v?\?tH%Pead
the QDA Q i in the transponder. 10Q Transponders.23, and
antennas SoRrol S2BaGY 8 yeheie drIB R 0REs T BRGNP eSS A SR o
from Texas, | pstrunents i ncqrporated of Dallas, K Texas under the TILRI ST"'
(Texas | n?FPEf?F@H?%aPéBT%F?%?é)BW' aeheehy rﬂ@ﬁﬁ"ﬁ%‘%ﬁﬁ'@?ﬁ"@ﬂ?ﬁhﬁmerﬁ%ﬁ'ﬂﬁmﬂi ne.

| nformati on about these conponents is publicly available from Texas

| nst r unengatal Jé@r%tomewemngca;tlnmnd REPRASSIStUNS APPETVES PaYMEnt ark senvicing t he
art to make and use the 15 system 10, followi ng the description set forth
in thilg sptthefvebicle and ite oceupastscndespanse tb arfrst sigrel whichscarTbe transmittednder s
23, 25, and radio frequency identification tags (RFID tags) nay either be
nmount ed t continoasiy tandeecsiverbwithini pregeteeminad darige of)thi emitr iThg ficstaignabis
credit card style units. The transponders 23 and 25 contai n custoner

Fdenti fi cebmpiunidatddCleithed akahkhadhidie dpprosdst thd cestomes adémtificatien \Wngg a
predeterm ned radio frequency ("RF") wave (i.e., a power pulse). The RF

wave is sppicel¥ing unld of Bnrkrl Aektto@RE uRlt. The first signal is generated either by a

vehicle mounted or hand-held control device. The invention also comprises an
15 automatic servicing unit operatively connected to the identification and processing unit
to provide service to the vehicle and its occupants once the vehicle is positioned and
upon receipt of a second signal from a vehicle occupant following approval from the
identification and processing unit. The second signal is entirely controlied by an
occupant of the vehicle and is initiated by a hand-held or vehicle-mounted device. The
20 first and second signal generation means may also be in a single unit which may permit
total occupant control of both signals or of only the second signal with the first signal

continuously generated and received within a predetermined distance from the
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nore of the dispensers 14. The antennas 22A, 22B, 24A, 24B nounted to the
14 WO 00/ 55752 PCT/ US00/ 03803 di spensers 14 read the broadcast data and
send the data to the PU 20 for decoding and further transm ssion to the
host conmputep dfks0r al so to a network where the data can hery&bhisoed and
the custoner biTled after conpletion of the fueling or other purchase. The

processing,units. 20 send out perjodi lLow frequency) power pulses of 5
Dot ox; rmidsiGalin and gropssanditih Dihiied Wi Sgrservitha SHEmAREAEY Benas
22A, 22B, 24A, 24B in turn direct the electromagnetic fields gen_er ated by
the power iNyenieareyasaps Activitigs inconrectian aitbrihe vRBicl itselhpyeh as Tyeliggadd pui se
| asts approximately 50 mlliseconds (nms) and nay be generated every 90 ns
to 140 nswaghing, as welhas poeniding Zarcrandise tortge vabicle' secqupantpnetic fiel d, the
energy is 10 collected by an antenna (not shown) in the transponder and

stored i n a snRefererqgeawilltnow tieradenotetail dovthe prasest preferrguoembodgimests ofs
conpl eted, the transponder 23) 25 transmts the custoner identification

dat a usi nghd nRestivdy, examplesed which e israridlifthe BEcorApainpérawiigs. a
separate energy source such as a battery. The antennas 22A, 22B, 24A, 24B

mounted to_the)&ne efdinddniRédl 2 Rdeiddb 8 vBhRRISRPELERER éé?\ﬁciﬁé gysiemnder
15 23 or 25 and send the data to the PU 20 for decoding and further

Lr e Sis¥bafink YGaflRad of 8 fr ket ngBn PhUCHf bl Sigoriay e
h .. Fl 2 ical Ly ill . . the. ti f a.t d 23
o 55 1 n WS VERR £ wrépdh dPhaR s e R St Rimbee etk PG o
I ically 20 I 0 , the_t d 2 25
(7w £ i sty ytnarizde BdrafisapianriehigdheAEahaRE Oh 0Pt beaeaioen Dha
vol tage potential of its capacitor (not shown). Once charged, the
transgendépst?m%rw'ﬁan tthe nvetigle 26, ands |§qugugnéhanﬂl5( o8 AYthRfizep JRiling thes) 15

WO 001 55752 PCT1US00/ 03803 thereby sending its custoner identification data
to t he PuUczstomers@ageeuntiordhe sepireasiand gaods. The system 2 then allows customers

to pump fuel from a robotic pump 9 or secure other services without having to leave the
vehicle, roll down a vehicle window, or go inside the service station building to pay for
the fuel or other goods or services. As explained further below, the system 2 may also

15  be used for other services at the station such as a car wash station or facility 6, or for
obtaining merchandise from a convenience store 10.

In one embodiment (FIG. 1), the system 2 is implemented in a service station
environment that includes two service islands 12, each having two dispensers 14, it
being understood that the number of islands and dispenses, as well as their geometry

20 and relationship to one another, may vary according to the requirements of the
environment. Communication and synchronization lines, discussed more fully below,

connect the dispensers 14 to a host computer 16 for controlling operation of the

12



transmtted which are picked up by the antenna (e.g., one of antennas 22A,
22B, 24A, 24B) of the PU 20 and then are decoded. Once the data has been
sent) the transponder 23 or 25 continues to discharge its storage capacitor
t hereby reggidoise@z2t he 5 transponder to nake it ready for pdrassomessosr ead
cycle. The period between the transm ssion pulses is known as the "sync
time" and, | asts for, about 2 .. dependi ng upon the,chosen criteria., The
next pondISPRIPSS a1 Qyan AT HHOBCE okt SR HBRE) $1E5 46, R BsaTtd ttder '+ he
transponder 23 or 25 has conpleted transmtting the data. As expl ai ned
further BEIVRR, PaYBeRYSiatian orother amenityif alsa cprnemied tq tecampiitennt® itise 10
transm ssion of the power pulses through the various antennas 22A) 22B,
24A, 24Bupflerstapddhat eanhial therdispensery 14dadindesa Hisgensingiares on@ade oftheod t hat
the illustration is not necessarily drawn to scale. Each fuel dispenser 14
can have opposing siieatof thk dispassergeacteaiwhioh diasrat éeashh ohedebotic fukkputng @enser
14, where the fuel nozzles and registers are |ocated. As 15 indicated

aboves easdunted PRSIl Packa8Pipositibding! et toatheUsdioer amr hi slitdifler
termnal ("CAT') that a custoner uses to make sel ections such as type of

paynment H.n;pa? i a‘éﬁg i f ssi bl e
arrangenggﬁéﬂg?[ét? (la s?}%?gﬁ%@%?@?’ﬂ?g%’%éﬁ*r@gﬁﬁn@ﬂ%?% 1t hh@gfrﬁgct{oﬁgnl%%tmﬂp
service igl . ot il r.al e nts
o whi oh 2P fpudt o BEHRAG AL i BB 8 AGF RSB IRt KOrRREL T O
Referring.to FIG 3A the vehicle-munte ransponder. 23 na .nounted to
Che'r car \ATRGRF saRctachD & BAErE (B SHERLPEARIETRAY furitdots ek Bing: hi

vehicl e vvhe[, e the 16 WO ,?,OI 55752 PCTNS00/ 03803 fuel door 30 is |ocated.

In FIG 3SRUIMed (e pustrmerpllingverificatioap Siarsr pesitioning,Qfithe yabigleApBEamat el v
two (2) inches fromthe top 32 and side 34 edges of the rear w ndow gl ass.
The V8hi dhe fug)pinan St isasteniced bysa vgpicke sapsnri eavhieh issonperiedvieghey t h
adhesi ve- backed VELCRO pads. One pad is adhered to the transponder 23 and 5
anot her icomputarriéd Asdisbusseddielaw sobbticpunp & tan be ipravidedvvitd @app@priatél t hough
t he vehicle mounted transponder 23 has been described herein as being

posi t i onagnsorstth dogata therfuell pott 2% tBé vehitle eFugher d&ailotdlating tacthkirobsticsuch as
a side wi ndow nay be suitabl e dependi ng upon the particul ar arrangenent of

the | ongfuamggauw SR8 snvédfion drdestrbéd i U, Patdtitd 816 IS Hand6,309405] ng t he
t ransponder to the vehicle mwy be used. 10 FIG 3B illustrates two

vari ati onsptipfo Gofitdar-dnal tbth ir3RRNAEA hetein ¥y réferénce.

15 Customer |dentification Processing Units

Radio frequency customer identification processing units (PU) 20 are included

with each of the dispensers 12 and with the site 18 (not shown). Connected to each PU

20, and mounted to each fuel dispenser 14, are four antennas: two (2) long-range
antennas 22A, 22B mounted to the top of the dispenser 14 (on each opposing side

20 thereof) for detecting vehicle-mounted customer transponders 23 for producing a first,
automatically generated identification signal, and two (2) short-range antennas 24A,

24B mounted inside the head of the dispenser 14, one on each side of the dispenser,

13



custoner can wave in front of one of the short-range antennas 24A, 24B
mounted on . the opposing sides of the dispenser 14. The hand-hel d
transponder 25 may be a key ring or chain style unit 25A or a credit card
style unit ‘ﬁfzﬁ”s%r have a different suitable hand-hel d fgdpusdabisgd i ons in
t he shape a U507 of the transponder 25 are 15 conterrpl ated. Frequently,

t he hand-held transponder wi H be of the "passive" type _heretofore described
t hat recdprdstesting & bandsheld qugiomeratianspengecadsshowy imFiG. 3B vkrn used
transmt back billing or other data. FIGS. 4A and 48 illustrate a nounting
ar r angenesssehtiallytdtdhé dispensersitaa As2discussed in deta)l ey, @ach Rl 20anllethel4. The
two | ong-range antennas 22A) 22B, are 20 preferably nounted to a top 36 of
t he di spefageantédnasR@A,|2328) 244248 aheésohndispaisen 4 2sHndes mowksr pulsesatodhe f rom
each side 38A or 38B of the dispenser 14 so that the plane of the antenna

IS subst adHterid dicGathbr ientifaticd ANDP8AaUetetiY B thehtthrirarmer 14.
17 WO 00/ 5575 | TSO0/ 03803 The antennas 22A, 22B transmt equally

Il f I h
ant em%”“ilﬁé*%ﬁézﬁ*"n% (%W%H%”%E‘e@r 13 B3 07 287 ghtsBhahg theBaR R hetiost ¢

?%32&53?? WpELIeTHy SR ?afggob%ﬁ‘pié‘édihﬂf Qf%%??g%%eg{*@% ﬂ%r’?h%d de of
5 14

the ant erfiBa e it BtantiolBe At SRpsrerro i MILMEKER ERtRposRef pa TREPEhser 14
as shown. The top 36 of the dispenser |ocation provides the opti rrum

per f or marferete ﬁu%m the I9agirance.antennetRE pa the drrrnser 34 negrst thepvel¥slen and

orientation of the |ong range antennas 22A, 22B al so elimnates any

probl ens wigead thec@iDviate qoeamwgnéhquanmnﬂee- mount ed transponder 23 of a
vehicle | ocated on the opposite side oil the dispenser 14. Furthernore,

wi th ti s | ocafranspamddrsdzd, @01 artd anténndse22/a 228, 244 R48napd R&V/23 usedkiniths s
likely to reach the fueling areas of adjacent service islands 12. The

short - r angysterar Okst¥ availgdlie fremii Texas inktainyérits Inconsgratedess Dalias Mexasihdier 24B
are preferably nmounted within the di spenser 14 head behi nd correspondi ng

e S g dpine s gfpron sl o soburespdepency o
antenna 244 fhardtPabsutiadd coMBEndts §& WiBlicly availabie from Texas Instruments
Incorporated and should enable those of ordinary skill in the art to make and use the
15 system 10, following the description set forth in this specification to achieve desired
functionalities.
The transponders 23, 25, and radio frequency identification tags (RFID tags)
may either be mounted to the customers' cars or may be hand-held, key ring/chain or
credit card style units. The transponders 23 and 25 contain customer identification
20 (CID) data that is broadcast in response to receiving a predetermined radio frequency

("RF") wave (i.e., a power puise). The RF wave is sent by a PU 20 housed in one or

more of the dispensers 14. The antennas 22A, 22B, 24A, 24B mounted to the

14



side 34A or 34B) respectively, of the dispenser 14 as shown in FIG 2B. The
antennas 24A, 24B are al so positioned near opposing ends 46 of the

di spenser 14 as shown in FIG 2A. This positioning of the antennas 24A, 24B
hel ps pr ev%oowggzr eadi ng of 20 transponders fromthe w arayrgsooassed t he

di spenser I n anot her enbodi nent, the authorization |ights 45A, 45B can

3?5'pgﬁ';“ereq"%%%%*’%é?%g%*%%?ﬁ%s%%ég@g%@l* b'dd e @Efb'ﬂfﬁe%"‘d":

T CAT.
8?’22?25%%‘?\%3}{8&%&3@2% 3% 405 0! eBAvEE 16 57 B B divol ﬁa?reéhé@‘a fnd 58
illustrate a seco sible arran errent of the antennas on
di spenser £anpg WeHF%d g’ﬁf)ﬁ'&l Gyigtomer pi F’Bﬁbcqr%‘ﬂﬁ"éorh‘?ftﬂé‘ﬁﬂ‘&gn@ﬁ‘h@therZ%BCh%ee

mounted to the_top of the dispenser 14' and extend outwardly fromthe sides
38A', 38B of (lhe piPsessing: Hnis 20 gendroutpReriodica iew dregyiespbvwower pyises 8B, The
el ectromagnetlc fields are directed fromone side of the antenna toward the
appr opidi atappfaxghately 13dcxkHatd the enteénnac224, 228, 244, 24y Tie amebias 284 &2Bsi de.

The short-range antennas 24A') 24B' of this 90 enbodi nent are arranged in a

simlar mayper4dsintthm girett the slegfomaypetitafieldd geherated by tisaTpowenpolkes fde
transponders 23 and 25 may be read only (RIO, low frequency RFID tags

cont ai ni npadiarbhieas UaAEE: the isadriseR.| ArpaeiepaRd Bt aaﬁfbk.ﬁtatayfso)m

Texas I nstrunents, Alternatively, the transponders 23,

readJwrit iﬁlﬁé&’éﬁd@ ggsg\gnéhé”a spont é@ggg%g\{ol {%cf,ggange of d| fferent

menory capaclitles. e aval from Texas

{PZEQBS‘ESL?S e &%ﬁ%@ﬁw 23 8 e A aefﬁsépcﬂﬁe?gréeﬁsﬁf%%ﬁsn%\eﬁwg

F ' . .
veni ci 1 mHIPERS By 2RGRUFIEPCEnauE) TGP TaneBendesgna Sated s Syl copactor
particul ar service 20 statlon or locality can be tracked and witten to the

t r anspondépisodiot showrmp,iAfter Herawer puise dinromrletess thertianspandes &3, 2a #apsits

including limting the nunber of tines that a vehicle
. the customer identification data using the energy stored in the capacitor, or,

alternatively, a separate energy source such as a battery. The antennas 22A, 22B,
24A, 24B mounted to the dispensers 14 read the data broadcast from the transponder
15 23 or 25 and send the data to the PU 20 for decoding and further transmission to the
host computer 16 or a network where the data can be verified and the customer billed
after completion of the fueling or other purchase.
FIG. 2 graphically illustrates the operation of a transponder 23 or 25 in
cooperation with a reader 20. Responsive to a PU 20 emitting a power puise (typically
20 occurring for 50 ms), the transponder 23 or 25 (if within range) will be charged as
indicated by the increase in the voltage potential of its capacitor (not shown). Once

charged, the transponder 23 or 25 then emits a response signal (lasting about 20 ms)

15



mount ed transponder can be used in a day. Furthernore, personal preference
19 WO 00155752 PCT/ U300/ 03803 i nformation related to the buying
experience may be witten to the transponder. Likew se, the transponder can
be connect %&ggyza suitable interface to m croprocessor koo s
vehicle's on oarcf conputer so that, in cooperation with the system 10,
information can be witten to the transponder and then displayed to the 5
cust oner Yierety sending ity cpstomer ideptificationdaimo the Y28 i1 fntal ahol-lbé& bits\ase ed
since last fill up, engine conditions and the |ike). Generally, those

syst ens htransmgitted hichearg pickeg up\bydbe ahienpaveg., soeraf @ntannias RaKe22B, Z4fer
range than passive systens using energy received fromthe termnal and
stored i n2aBrapaiesd P 20Taed ahén are rdeaddey r@AgE the dhtstraschedroseht)dhe

ant ennal transponder 10 conbi nati ons depends upon such criteria as

t r anspondgangdohBeBBlof 2PEontiRlES T @isSHatse ?é‘&oFé@éeaadabﬁéﬁﬁ@r@ﬁ?Ees%&mgﬂﬁé enna
orientation, and el ectromagneti c noise. A conbination of a |ong-range

antenng 24dniordREP el ey iRPogk 1913 HSBENTRE clioBKbreen te

vehi cl e- nount'ed cust oner transponder y provides a read range of
t ' , 7). feet d f t ' f .

a spenaer raterigSiuRE Rohin 46 P, STRIE e AH aFpdo 20338 SeBiodfd o e

in the di 14 head . key-ri it d I

{1 anspond UPOR BESNGRER Saeyap i b6 ERLPONe e TRy Bedrnaaied SPPETRIAN 20.4) 1o

six (6) inches. Table 1 bel ow shows preferred read ranges for the

vehi ¢l e- nEriee? s afiehibedeansaAnds ¥ dRmhanerHRleipd tranemiting tha sata. chedi t
card transponder| antenna 20 conbination in one enbodi nent. 20 WO 001 55752

TABLE | Pexplaised/fodiyersbetowd threasyec Timenkeiwieenr puises: isOHSS de copfdinate the

Si deDept h: M ni rum 60 i nchesVehi cl e Mount edl deal : 84 inches18 i nchesWdth
42 t 01680 irmapsmeis$iorofjthe povad pulses throngthtrekayiots anteBinas i22AC228| B4Ac R4Bwf f ace
to 0O to 4 to 6 inchesdNo reads all owed ' Measured from bezel surface
Measured ey pathad0l ar to the side of the dispenser 5 Measured fromthe
base of the dispenser 'Measured perpendicular to the side of the dispenser

FIG 6A is a srBRfg 4gdh RFKIGT12dlisinddritdsd kidtitRE illDSf 46w iS ndEhéddsSaly @
di spenser 14 for the system 10. The two | ong-range antennas 22A, 22B (each

| abel ed a%raé‘iT B st OEdh 68 ense ’gdr\%bgr}: ﬁ%\ger ﬁ"An L &8 dighenbfiglapdas3Bné FI G

4A) of the dispenser 14 in a " tenna conduit assenbly 60

ext ends. t Brough<Ra% il SESIRE 1HNAGRYS: nBPRAIA B Akidrs o0 RRSRACHS

hydraul i ¢ sect | spenser e area or connecting the

I - 22 2 Lt 62 (" ’ h Ltipl 62
g 80 AR BAb A4 B A0 198 o M B
di spenser ,]},gﬁa'q tj)afe area 61 is separated from Lhe hgdr ulic section 59 by a
vapor bar (] iat acusforsy s 19, make seiecianssuchasyPe g Ravinen; agd wise

coupled to the multipl exes
P messages maypbe displayed to the customer. Other possible arrangements of the

system 2 include environments with more than two service islands, not necessarily
parallel to one another, or arrangements in which the islands form a circle with inner

20 and outer rows or islands.
Referring to FIG. 3A, the vehicle-mounted transponder 23 may be mounted to

the rear window 28 of the vehicle 26 preferably near the side of the vehicle where the
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82 are the short-range antennas 24A, 24B (each | abeled "KEY RI NG ANTENNA").
The mul ti pl exes 62 controls the transm ssion of the energy pulses fromthe
antennas 22A, 21 WD 00l 55752 PCT/ US00/ 03803 22B) 24A) 24B. A

synchr oni zafd eEsts2SYNC') |ine 66 provides the coordinati arcrausowedses to t he
mul tipl exer 62 for transmtting power pulses. A radio frequency ("RF") Line

ant ennas. BEAI0SS asB8 R PIG. 3 PR R mRumesFandpopaen S eosifined |

coupled to the authorization |ights 45A, 45B for controlljng the activation
of the |i§ﬁ?@x'rﬂa¥§'vﬁw°z(§) Inghes, {iemethertap 32ecanchside cnpdass ofithe rearavinday i a a
comuni cations ("COW') line 72 and to the other readers 20 via a

synchr oni gigssorhe @hige-maoynted franspondena? el peappiiet 4o theiwindomhds ithpenser
14 head provides power to the PU 20, the nmultiplexer 62 and the

aut hor i zatdbesive-gacked VEUGRO®I bBds. Tmeppadkis adhErey td the Fanspomdeopland t 0 an
out si de power source via a power line 78. A main conduit assenbly 80

suppor s anéthpr istadhéreditd thecinsioe Buladd 6Tithe Vdicld windowe28 YAkhdughehe/ dehicied t he
power line 78 which are fed to a main junction box 82 coupled to the power

storage SWLﬁ?ecﬁﬁQﬁd?ﬁldB??ﬁ haQ 'Hakh Hesdib d;ﬁ&ein6§s b&ind p'?ﬁhi?aﬁ@& o the rear

. ) e .
illustrating the signa ow between the host conputér 16) 15 the di spenser

14 d the, : A 3 h
e SR PBRE NG NiAE Bl Bher chARRPRATEREY dife WRCATHE 1R bR
' ' ti | ft h f ' t
Ul Sce. o ReR TN HEbhR iy AEinadEled a7 e ot oo SRR B 27"
h I he MJX 62 that { h ant h der. To b
ot opor | y SYRERTA 288" Pess BEEBHANSINa 80T e Baf e vakay g Lssd
processing units 20 in the system 10 nust cycle through the MJX 62 channel s

to actlPvate thE'%n@%rtha%raz@sﬁwemriaﬂm @@%aﬂﬂﬂ@%amﬁmr&% 25 wpich a

predefi ned, coordi nated sequence. For exanple, in the illustrated
enbodi mentcugtapier 2an wawe ifroseaismeREINSSIFG BB @R antennas 24A, 24B mounted on

the opposing sides of the dispenser 14. The hand-held transponder 25 may be a key
ring or chain style unit 25A or a credit card style unit 25B, or have a different suitabie
hand-held form. Variations in the shape and size of the transponder 25 are
15 contemplated. Frequently, the hand-held transponder will be of the "passive" type
heretofore described that receives and stores energy from the processing unit in order

to transmit back billing or other data.
FIGS. 4A and 4B illustrate a mounting arrangement for the four antennas 22A,
22B, 24A, 24B on a dispenser 14. The two long-range antennas 22A, 228, are
20 preferably mounted to a top 36 of the dispenser 14. One long-range antenna 22A or
22B extends outwardly from each side 38A or 38B of the dispenser 14 so that the piane

of the antenna is substantially perpendicular to the side 38A or 38B of the dispenser 14.
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PU 20 includes a MJX 62 with four channels wherein each channel 1-4 is
connected to a different antenna 1-4 (e.g., antennas 22A, 24A, 22B, 24B).
Synchroni zed operati on, as expl ained below, therefore requires that all of
the PU 20 gg égsgﬁ a charge pul se on channel 1 at the sangcfiémo3seh? channel
2 at the sarre Ime, on channel 5 3 at the sane tinme and on channel 4 at the
sane tinme. |f one reader generat ed a charge pulse on channel | while

anot her PUTI® agignnas: 22A.a<28 dransnpt equaln wellofiers| either ovide foft the pojenpa, each
operated to generate pul ses on any of the channels independently of the

ot her reagemandiduar toitbe plangcofthemnteniae The antermps Ao 82Batthenefordpalecep
all of the PUs 20 in synchroni zation, the sync line 74 (FIG 8A and 7) 10
connect ed adlignedieb tivdt thé @ldetlomagnetis fieldcdendrited Mdh 0de isidecofther sritdaria is
(through the sync line 66) when to generate a charge pul se and on what

channel t gifdefaaraward the dl%baasu%iféarfbhswehﬂclelm the lepPrdpite RIBTIHE SiBd of fHe

bet ween paynent term nal and punp controller circuitry and the host

conput gr ehér W&‘ygﬁd‘ﬁh«% Ffeerﬁ!ré':?\rbgﬂgtzl : f/léidafr&HSl Q@ﬁe ik VRURE AR R

(EAT)h and the punp contr responds |nstru]£:t| Ionfs romh

) ipeﬁ:;f@@?%é% A8 AR AU S eéf%%alsgéﬁéer%f?sﬁg M (e el
i 72 4

P bl Pus 20 e kg 38 B thg dinshiset Meahon auvides, nenéé)t?m?@%#eﬁém%g‘éé‘ﬂ ot

power pul ses from PUs 20 (Iabel ed 20 wi th_nunbers 1, 3 and n) are
carried byea#iad ¥philernaunted tranpRordsss @dnathis ipcation HBdtqf '&ﬁ@ﬂ%s‘?fdhe ¥ngt he
power pulses fromthe various PUs 20 is discussed further bel ow. Any.nunber
of the PUJange aptenoas @2pl 22Briso\gliminates apy eieblems dssociatesh witb deadinga 23
WO 001 55752 PCT/ US00/ 03803 each PU 20 includes a radio frequency nodul e and
a contifol vebitid-mounited trarndiponderc?@ e/ venidiel lecated evrathes oppesiteoside gluthees and
recei ves the data broadcast fromthe transponders 23, 25. The control

nmodul e haslispenser ¢pr digthennoreh alithddizodeatiom dng rovientrion, tHeerddiahegoastyr dat a
and communi cates with the host conputer 16. 5 Preferably, the PUs 20 are

I Nt er conneggved =76 ied8 likSly 48 Fedch e fiitliRg AréstCofadisdenPsemrtel iflandd 12he
transmt/receive cycle. This link ensures that all dispenser 14 |ocations

Bt 0 TSRS AT, Rl G s S B i oA e
I nter connggletdiGy RRThieR I fHe diSpaMskl 14 R8al'd&nA3 corresponding authorization
15  lights 45A, 45B. The authorization lights 45A, 45B advise the customer that he or she
is authorized to pump fuel. One short-range antenna 24A or 24B is positioned on either
side 34A or 34B, respectively, of the dispenser 14 as shown in FIG. 2B. The antennas
24A, 248B are also positioned near opposing ends 46 of the dispenser 14 as shown in
FIG. 2A. This positioning of the antennas 24A, 24B helps prevent the reading of
20 transponders from the wrong side of the dispenser 14. In another embodiment, the

authorization lights 45A, 45B can be located apart from the dispenser 12 or in different

locations on the dispenser.
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10 Synchroni zation of the Readers FIGS. 8-10 illustrate details concerning
synchr-oni zation of the readers 20 within the system 10 to avoid crosstal k
anong the transponders 23 that could result in erroneously billing a
custoner fQfgssikrces never received. In FIG 6, a sinpliddmaskotedtesmatic of
the system 10 is shown in which the 15 dispensers 14 are | abel ed as punps
I, 1, 1, ag:d I'Y and have corresponding PUs 20-1 to 20-4, each with
antennas A and 18- 6f alghawsthe custorper-agtivalegnisrming! ("CAIs erathe digRersehsst al k
problem the readers in punps | and Il are unsynchronized thus

deronst r at3-nglhehEAJoinshwdesl a display §8swhere tessageshnay be pregrimerdto Xtheei ng
charged by one of the readers when the transponder X is | ocated between the
punps. | ncustorhemst, 20 the readers in punps Il and IV are synchronized thus
solving the crosstal k problemfor a transponder Y |ocated between the
punps. 24  WFIGG. SA%Nd SECILSRAE/Dsstidnd Boshibld amanbdrhéntof sk antenfAgyBh

pul ses from antennas B and A) respectively, thereby causing the potenti al

for ong omehfpdensérst heHid QmBBéiﬁ%t,ttES aiﬁgg@agﬁ@ﬂﬁénn& 204 BB eGRolifted

transponder X'is closer to punp 1. Eac e antennas B and A emtting
power pul ; [ ' . €RARY)
Fopr esont Bdpaoso| ReBicbnell £t Sénd ShERMIPHH #0408 3PAT308)orfe
antenna i u "near field" reqgion, .a. fiel d" region.,. a

Tt anerti SPYBRE 1% o AP A afo e a5 A G TR e PectHadbs s e ng

| i nes between the three regions and somewhat arbitrary limts are set for
each r ogi UPAER BAM i SidecohAly e Bhvals dhe APBIAPEale fueling jAEediPSs Ak 1 om
the antenna increases. In one exanple, the near field region gen'eral‘l y

ext ends ofifeqtedup 20d away depethepther sideyiThesheor-range antepnap 24Aa24B' qlfidise D =
the di ameter of the antenna, and A = area of antenna aperture. The distance
of tht0f aembpdiment atsi arrangeddbaimilanreanneras thé ehortnande amtennas ofthe fifstel d
region and occurs at a distance of roughly 20¥ 22. The transition zone is

t he regi oembbdimemet ween. As shown in FIG 8) the possibility exists for
overlap of the transition zones or far field regions of the antennas 8 and

A for punps 1S5THe faspohtierd B3 ard 25 fidly e vaad ofly (RPO)\86w ehEescy RFID tags
simul taneously. In |ooking at the power pulses emtted frompunps | and

LI, it i orftRiing aKBhit! BddtofBe idéRRRMSH @od& ¥hd | arBeaddiRbRedoRY RXaENNa B
in punp 1, because the transponder is relatively far frompunp | 11;
however)  |dstriiféntd tho i el HeRFthsPbnddis 23V 85k, B4 readiwrite (RW), low
15 frequency RFID tags with a range of different memory capacities. Such R/W
transponders are available from Texas Instruments, Inc. The customer identification
codes (CIDs) on the RIW transponders may be changed or other data added for
business and/or security purposes. For example, the number of times in a day that a
vehicle-mounted transponder is used for a fueling transaction at a particular service
20 station or locality can be tracked and written to the transponder 23, 25. This information

can be used for various reasons including limiting the number of times that a vehicle-

mounted transponder can be used in a day. Furthermore, personal preference

19



power pulses fromboth punps | and Il even in a situation where the
transponder is too 20 far fromeither punp to be charged by antenna B or
antenna A alone. This can occur when the energy in the overl apping
transition wggfsses, far field regions of the antennas, by wdvisesoshs t heir
conbi ned strength, is sufficiently high. Once the power pul ses are 25 WO
001 55752 PCT/ US00/ 03803, eted, if the transponder ecegives sufficient
ener gy it '@TRAeH éﬁ@?ﬁ‘ftq ?@hﬁ?‘&gi%p%@bﬁ?ﬂg@y &qu%of?’gf?epﬁﬁﬁsﬂ°ﬁd§“c| osest
to the Transponder X, it is possible that punp IIl1 will also receive the
response, Lkpwisepthee dianspagdern capodet seRNeqiahlss by gyt '%e'ﬁ'EP"é&? A®wer
pul ses fromtheir antennas A and B) 5 respectively. Transponder Y is too
far away MCTERIOESRSPERSHORAS heehicle's gpboard|camputrssatthat, mcqnperatioy withdhe; and

it will not be charged by punp Il, since the power pulse frompunmp Il is
not in a systeotiOpinfoecation ¢drebe maittep do dies trafsporsies mndrthan widplayed| tp the
charged when it receives a power pulse fromantenna B on punp Il (which

wi || thenciorbewhild fuelny @ afuebedineimyEaitulatiopoNaids travetdd sincylastfilaup, zed
system provi des 10 better separation and hi gher confidence that the proper

response pagif® BbAditidrisPand the Ikey.r ect transponder 23. Thus synchroni zation of
the system 10 is acconplished when the PUs 20 sel ectively send out power

pul ses so that i t j /AP L g dKpdd g.,
al | antennas f%%%‘ér{a ﬂgﬁg&g@ﬂ%ﬁ@ﬁg&g%@ or ?ggiqﬁgag\gst , or \?Q&Q% west )
15 send o S i aN ant faci
ai't or ent StreRuBeidEnBh ghoklys Qe e A REVERTRM edimifip ana storea
synchroni zati on i.s acgconplished by the PUs 20 trgnsmttin | ses from
ol ennas. Fogicagadies o Behgh sy fanae anaiaenis 1ot e g BReblaReRandse (s ce
FIG 2) of the transmtlreceive cycle of antennas faci r}g a different
di rect onc?@b'g.at,m%ﬁﬂ%ﬁﬁ‘% ugpPn spph citgEn asJiRRRPRIES SiZeANBYPRRJERRIR Si2Qr e
possi bl e dependi ng upon the nunber of punps and their relationship to one
anot her. PBRAd dvee,elraasnandat andhantepna heremtation, And) electramagnetie Noise;: | YA need
to occur for all antennas but instead wll 26 WO 00/ 55752 PCT/ US00/ 03803
occur onl goinhinatien ot ongfrange anteasa 28A ati22Beneuntgd 4o wstoplodthe dispenssee h
ot her where the
14 and a vehicle-mounted customer transponder 23 preferably provides a read range
of up to approximately seven (7) feet measured from the side face of the dispenser 14.
16  The combination of a short-range antenna 24A, 24B located in the dispenser 14 head
and a key-ring or credit card style customer transponder 25 preferably provides a read
range of zero (0) to four (4) to six (6) inches.
Tabie 1 below shows preferred read ranges for the vehicle-mounted

transponder/antenna combination and the key chain/credit card transponder/antenna

20 combination in one embodiment.
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energy fields in front of the antennas m ght possibly overlap. Referring
also to FIG- 1, a synchroni zation strategy that prevents energy fields from
the different antennas from overl appi ng results when each PU 20 pul ses
antennas Swtledseisat he sanme tinme, followed by antennas 24Acaruspisssane tine,
foll owed by antennas 22B at the sane tine) followed by antennas 24B at the
sane tinme. The foregoing successiﬁ s of antennas are pul sed during the
sync tinme (or thereafter) foIIovving—Bti'-he data transmt cycle of transponders
char ged t - } } -
antennas|for car nmounted transponders 23 and hBewd Re@gdlel d t r ansponders |25

alternate _in their pulsing) and pul sing only occurs on one side of eac

i sl and 12 Tepseender fpeso that af vehicl e | ogaked between tHe isl s, 1S nat
subj ect f{o receiving pul ses ffom opposite difections caysed by overl appi ng
ener gy f iretds—-R—thi-s—ease—each—A—aht-erra—{art-eprra—rd2A—oer—24A—{fagi ng

west as yiewed in the draw ng) Depthids oat a pul se during|the sync tine of
the transmt/receive cycle of| the plismimugdipches pul sed "|B"ant enna (ant ¢nna
22B or 248phigieMeynted east as vj ewed 'feeti84dncl®sawi ng), and |ViBdEheFer sa.  Thils

represents an antenna pul se seé'(? daloff0inchesy - o4a  22B, [248. Alternati Ve
o

sequences include: 22A 22B ®8t her conbinatiaon thereaof i
appropri aikey earl/cradgi G3fd " A" anf areRsraB e 0184 té@ineiveas do [NNlresdéakgedi n the
same cyclle. Referring to FI 6A, 6B and 7 discussed prlevi ously, operation
of the readers 20 20 Wi Now De Jdescribed in further detail wtn respect
to an i npl enemfigksiredrd be28Ru@ece NOr € of the synchroni zati on strategies

ment i oned aboVMeasidtdd perpihliEidr RbiHSAddUE e iSPEhs€t3803 As i ndi cated previously in
FI G 6B, each “Nds@ed francthelbase otthardispenger ocessor (not shown) and programm ng

i nstructions (Weasured perodendieuias to thosidesti tadispdneer causi ng t he power pul ses to be
generated by the antennas 22A, 24A, 22B, 24B through the MJX 62 channel s

t hat connect each antenna to the reader. To be properly synchronized, all
of 5 the PUs FIGi6A isreeschesiatiob(dek Giagram itustraiingchardiwareodethils dfa digpenser
channel s in synchroni zation. Synchronized operation requires that all of
the PUs 204 foetiy syisterd 10 Thgawd Udrigerange antstinel 22AaR2BNeasIzbeled s, "TOP
channel 2 at the sane tinme, on channel

10 OF DISPENSER ANTENNA") are mounted to the top 36 (FIG. 4A) of the dispenser 14

—_ Q.

in a "safe area" 57. An antenna conduit assembly 60 extends through 25a "dispenser

uprights” section 568 and a "dispenser hydraulic" section 59 to a "dispenser head safe

area" 61 for connecting the long-range antennas 22A, 228 to a muitiplexer 62 ("MUX").

The multiplexer 62 is housed in the dispenser head safe area 61 along with the PU 20.

15  The dispenser head safe area 61 is separated from the hydraulic section 59 by a vapor
barrier 64.

Also housed in the dispenser head safe area 61 and coupied to the multiplexer

62 are the short-range antennas 24A, 24B (each labeled "KEY RING ANTENNA"). The

multiplexer 62 controls the transmission of the energy pulses from the antennas 22A,
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3 at the sanme tine and on channel 4 at the same tinme. It is understood that
t he specific synchronization strategy nay be detern ned based upon which
antenna 22A, 22B, 24A, 10 24B is connected to which channel 1-4. The sync

line 74 co ;L0 each of the PUs 20 instructs the MIpEgudgpofash reader
(through tﬂggénc line 66) when to generate a charge pul se and on what

channel t erate or _pur poses of, hroni zati on I strates
how each &EQ%‘V\S %"?ést r/{‘J&VB@’rBE'ZPH%” s‘ﬁﬁimgﬁn@"e/ Brc@’édrf'ér eecﬁpfﬁ:lﬂﬁ{
synchroni zed char e/read cycles. One of the PUs 20 is designated as the 15
"mast er” Femmandsinitheraultinkexer HAder teansmiting poverwises. Adiadindiequense(‘REYt er PU
20 generates a synchroni zation pulse on the sync line 74 which inversely
fol | ows i line GBapryyidesthe dow |feequehey,sFiMveoweispdises tattdre teansmmitied &y the set
up their charge/read timng. Assum ng the charge pulse is fixed at 50 ns
and t he t aatehpas@2A, 22BR44 24Bout 20- 25 ns, there should be no reason for
variance. However, as illustrated the slave 20 timng line 904 may result

in a vgriance frh@mmme@yeg alt IFLE2b e BE® WupERAIIE AL aMhBALRFINIGhRCASK I i Ny
in the slave PU 20. This has the unfortunate effect of changing the sl ave

PU 20 progeasmf ‘conirbilih Oc_g%ebiictlv%flgﬁ st thé Sightae *Thé"?JU tzoruﬁrE‘HdEﬁed fthe Roge 28
WO 00/ S5752 PCT/ USO0/ 03803 synchroni zation can be adversely affected

depen 1 Bligk 18 (02 ek Friciton il 1707250 ApkF it

drop out rge I'S una nrsh S processing
intinme tq.catch the s w ol L be appr.e pt ocessi ng
outi nes. 2PYR,F PRFOARIAN T ﬁﬁ@mggﬁa & neps 087 6 Boited Brhs Bisberest o
manner to i nordinat sl ow do e ster PU 20. wi ng. down t he master
P 20 i s 118 daqrewﬁe%pgwwcte tiy) &5 e ndfpratanos and Bid RaorEron hone. pus
20. Referring to FIG conmuni cations on the cornmline 72 between the
PUs 2080and5AneSBothe ewmueply 76 is Alsp isaupled xan owre MOWEhBOWFe Viai mpavel
because the readers 10 are unable to communicate to the host conputer
during t héine é8dAdyaineoniuitassemibyn8q supposiscad pretects diag communicatiomting & f r om
the transponders 23, 25. This problemis due, in part, to the |lack of
har dwar e tressyncdias 74yamd thislpewen linéh €8 whitheare ifed foya maimi jurdiioa bRkB2xduplede. |
the TIRUS reader available from Texas I nstrunments |ncorporated).

to the power storage source and the host computer 16.

FIG. 6B is a schematic illustrating the signal flow between the host computer 16,

15 the dispenser 14 and the antennas 22A, 22B, 24A, 24B connected to the antennas
through the MUX 62. Each PU 20 includes a microprocessor (not shown) and
programming instructions (i.e., software, not shown) for causing the power puises to be
generated by the antennas 22A, 24A, 22B, 24B through the channels of the MUX 62

that connect each antenna to the reader. To be properly synchronized, for reasons

20 described below, all of the processing units 20 in the system 10 must cycle through the
MUX 62 channels to activate the antennas 22A, 24A, 22B, 24B attached thereto in a

predefined, coordinated sequence. For example, in the illustrated embodiment each
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For exanple, the PU 20 | acks a universal asynchronous receiver-transmtter
15 (UART) to transm tJreceive transponder data. Accordingly, the present
enbodi ment i nplenents a DART in the software (not shown) which is stored
and execut egbwissin the PU 20. The software causes communecrassooossedet ween
t he host conmputer 16 and the PUs 20 only when a PU 20 is inplenmenting a

char ge cyp(seq iﬁg%}igg thﬁx%ﬁ?f&%‘ Eh&ﬂnél?@«hﬁé&@ %é?ll? %rexéri)-%ﬁl V\%? f%‘é@?:l)ntnla?tsehhe

reader is aval or communi cations on t

waiting fgr t | I1e ranspire. b u \/ nc he PU 20 has
fi ni shed ﬁﬁrgﬁﬁ%’?‘f @‘"ﬁ%éﬁfogﬁér §Snugs 2288, %e%@ ¢ SyhBfirgnized

i nformation fg,omit ar]d, tgqcﬁlegqthis, serial i nterrti t rruség e di sabl ed for
at | east 9PEEHOREAS GpIAINE w.thetefore feayies dhai A E@%"@ 145868R8Ga ti me
for host conputer 16 communi cations to occur because the transponder read
will be gehaipegulse opicanngldrat te saroe timesen ehanset 2 At Hesame trae.i asrehanngle
software within the PU 20 inplenents the UART function by only allow ng the
host conpitadthe 6ame tiogmandianachannet A atiee Pamedine. thene teader igepeitedal y
when 5 the sync line 74 is low, and adjusts the logic of the sync |ine such

that a | oshargegulsensn crianhel BivirikdreotherdPd 20@yenetated archange pulsg onchannelr r i ng.
When the sync line 74 transitions fromhigh to |ow, the charge cycle for

the readeg, @p e FJs DbeedahnBpérafidt $6 HYehetat glisdNBnCAN &F tBe aeHANhBR
software then instructs the sync line to transition fromlow to high at the

end, of . Ndehenasi¥f s oKl BinklrBRdrs wld 00 bl SBRchAfiAAN 9° 10

cycle is occurring. owng the rule at t uter can
only cormuﬂi t ling 7 .3.0. t.h g\hﬁn l4,ne 74
P Y o T BELE b N8 0900 I Sinihrotitdioh” fd Kingnd AL e Y BRai e,
sent ring. th ead ¢ e en. i nterruypt rg disabl ed t he .host
computt dennedied §R380 87 ALRED wHias MRMLR SR 1138 roter Kroygh H20s: o
regul at es .flg%]og1 data to and fromthe PUs 20 accordi&% to when the line is
hi gh or | 4@ OFhwherytaenesateacharge pyise angRILVRR thanPREOGPEErRd t hr ough an
RS-485 to RS 232 converter for preventing the host conputer 16 from sendi ng
dat a when the PI&.8A fusthendlystrates the gepwrunieationcheiwern payrenntarerg! iapd
Servicing Unit
pump controller circuitry and the host computer 16. The payment terminal may be a
customer activated terminai (CAT) and the pump controller circuitry responds to
15 instructions from the host computer 16 and the payment terminal for dispensing fuel
from the dispenser 14.
FIG. 7 further illustrates the site wiring for the system 10 showing the
communication line 72 and sync line 74 connections among the multipie PUs 20. The
timing signais for coordinating the transmission of power pulses from PUs 20 (labeled
20 with numbers 1, 2, 3 and n) are carried by the sync line 74. The coordination of the

transmission of the power pulses from the various PUs 20 is discussed further below.

Any .number of the PUs 20 is contemplated. While not shown, it is understood that
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20 As previously noted, the systemof the invention can include a second,
occupant controlled transmtter for starting, controlling) and finishing
servicing in accordance with the invention. The control transmtter 95,

shown in F'fooai%ﬁzs arranged within the 30 WO 0b/ 55752 R&iiddpassad3803
vehicle to be operated by an occupant of the vehicle. Advantageously the

control transmiLter co ni cates servicing, data, for. examle, to.the
anount or e@?r}hgp %(F '?Wﬁ 'Bg'osfﬁﬁ?ﬁ‘\ef‘% ,""25&"? ﬁé‘gnﬁ)ﬁgﬂ)trgqﬁ’ggﬁlpenfﬁ? §399hi ch
fuel is desired and initiati nq and terminating the actual fuelin

oper at i onfreguency Mmesule peasraing the Powef Rulses And secaiyemig data proadcegst from

el ectromagnetic or acoustic wave transmtter/receiver means in the vehicle
i s capabl thegranspamigs 23t 25g The canteol ceadudss hamaimmigroprenesaen that decedes aad on
the fuel dispenser unit. Preferably, infrared (IR |ight waves are

enpl oyed. ptactesses. the fraasponuder datzhambcarhmuhizatesswighther hasteompetesib. | nvent i on,
only presented 10 in nost generalized forn) is shown Control transmtter

101 has si gnal Pleffarkibly,l s Pyl 20 144, infepcdietciede by 49 RE-A85rioop ao prowdési ng
unit 20, which has further conmunication links 112a and 112b, respectively

to and fremdrsizitioRDf #8traRsmitddeivelcitle. | ThiFMhR eASlirds|that! dIFdiSHsePh4
transmtter 101 includes elenents necessary for transmtting a signal ~and
initiatin ] 4 | : 50 ' jt. In
accor danc PRt P ebfethd i S EERrRE ML RIS BRI Sacmolfl,

wi thin the_vehicl be viced. In n ' f the
present i %\%ﬁ? +r§>ﬁ%t eiovg.oﬁl? ﬁﬁ nc?trsgwglﬁi 5%293%% %ﬁ%ﬁﬁ%gssﬁgg g%kﬂrégpéleg%ﬁttr ol
means connect ed %g{ I'%?Lgse Jtting diode (LED) for transm ssion of
infrared FPGRYEL| )Wa'@itb | at | east one I Rreceiver at the conputer
side 20 of the links. Conventionally the electronic circuitry includes a
custoMintegrated circuit) iSynchrenization afghe-Repderspeen adapted for a

speci fic sequence of operations. 1n the 31
FIGS. 8-10 illustrate details concerning synchronization of the readers 20 within

the system 10 to avoid crosstalk among the transponders 23 that could result in
erroneously billing a customer for services never received.

In FIG. 8, a simplified schematic of the system 10 is shown in which the

15 dispensers 14 are labeled as pumps |, |l lli, and IV and have corresponding PUs 20-1

to 20-4, each with antennas A and B on opposite sides of the pump. To illustrate the

crosstalk problem, the readers in pumps | and Illl are unsynchronized thus

demonstrating the potential for crosstalk caused by a transponder X being charged by

one of the readers when the transponder X is located between the pumps. In contrast,

20 the readers in pumps Il and IV are synchronized thus solving the crosstalk problem for

a transponder Y located between the pumps.
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WO 001 55752 PCT/ US00/ 03803 present case the circuitry is adapted for
transmtting and receiving specifically coded data signals. It wll be
clear to one skilled in the art that comruni cation |inkage can be effected

al so by ot hefeols¥prgs of el ectromagnetic waves enpl oyi ng caidrasseatsdisng S
transmtter/recel ver conmbi nations, or even by acoustic waves, consequent |y
necessitati ngulgw t abl e t ans;p Ler/ recell veqc devi ces H;e%(ggs h (il udi ng
known menory JnfTES T2Rg 1Y $endiquh RRWELPWSES T80 E"@HP?S ? [Pecivel oy e
signals after having been converted to PU nmatched si gnal S rticular

the si gna"‘?’%PrYeca&ﬁF‘Sé'ﬂ%EOtFBt'%h*Rj’ MedrPPELYdbem e chyae et H@"%RSWE’E @8Nt s 121

10 including, for exanple, units for vehicle position determ nation, on-off
control s theughtke trapspondetiXustioser tadusmi. Hsashoef theantanaas\B and Axniting uni t s
121 are in one housing. Fromthis housing, circuitry is connected to

di f f er ent power puisexggensrate, anserzing yafield ekiendmgrirahe thecarstenha) els represegteddyi ces,
and comruni cation neans as far as the conputer side is involved. 15 In

furthes enmsdinnBBifyutdle TRalendrgielighd it froht bh€achoamienna aidiedes'® dinearchiaiy"
i ncl ude nore sophisticated operation devices such as in-car termnals

el udi nardgh 8t 8RR dndl B BhABIITPARS! tichbiferRERRBIce sASwihe Therearal oy ed

for nuch nor e advanced Use. conbi nati ons of the above-nenti oned

i n- car CORbifbr Jnﬁ.age.haga?ﬂres ﬁa; Pt oldhs'dHa 9 aHIREY i arder' 1

FIG 16 a n~accor dance w nvention is
shown resent no det | cat lon |i n

opera% eg goé acb\ﬂ% g??ﬁae %%dﬂd% CHRTEN PREE gﬁgﬁ'@e\ﬁﬁgﬁ%%}&ﬁﬁﬁ I C
control units for controlling correspondi ng fuel I eratln nits.
Anal ogous SHIFARRCreasese I onexample, the AEaoTeld FegieRABberaly Biends OBt f1amo.  and
operating control units 131 to 1% the control units being |inked either
to t hd0pUthe antepaa {Radistange oft HEY/83)= A22where Disnibe diameter Bf the anigans

Further to the above units a
and A = area of antenna aperture. The distance of the far field region is about five

times the length of the near field region and occurs at a distance of roughly 2D/22. The

transition zone is the region therebetween. As shown in FIG. 8, the possibility exists

for overlap of the transition zones or far field regions of the antennas B and A for pumps
15 | and lll when the antennas emit power puises simultaneously.

In looking at the power pulses emitted from pumps | and Ili, it is most likely that
the Transponder X will be charged by antenna B in pump |, because the transponder
is relatively far from pump lll; however, it may end up being charged by the overlap of
power pulses from both pumps | and |l even in a situation where the transponder is too

20 far from either pump to be charged by antenna B or antenna A alone. This can occur
when the energy in the overlapping transition zone or far field regions of the antennas,

by virtue of their combined strength, is sufficiently high. Once the power puises are
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communi cation link interface 111 is shown, respectively linked to the
comuni cati on means 101 through links 113a,b and to the PU 120 through

i nks 114a,b. The comuni cation |inks, both as showmn in FIG 15 and in FIG
16 are enpl aI | ow the vehicle occupants to transmj

controllin \Qég%sﬁm ng being carried out. 10 The data si gna(f—ﬁb%gn 3|%3Flcl ude
signal s, concerning the vehicle, for exa fill pipe and fuel cap

posi tion &ame%e'?they%@s(waﬂaer X HEceives B R'eaheaerg)«f"t m“ trRIpMIYith date in
recei ved at the conputer side of the control system the signals are

pr ocessed resp@neenizuen thauainpemad isgtiosest o tbe Jirnspondsr X, itds pesaikie Y1t Pumbng

units) which will be explained below for the respective data, in
parti cul adll wilt dso eegedtvetthe cedploBse, ltBereby réduiting mf@osstale. to FIG 17 the
interface 111 is described in nore detail. The vehicle occupant, having

si gnal ed his apPumpsl It didoWghsendeoat porieh dulgess frendeisir RINANdsNY and B,
identification signal to the systen) parks the vehicle alongside a fuel

di spenger rg4lidctiddly. " HraHGSIrier & lrseltwgarbxwa?%aﬁé Reafged bythererdy figmt r ol
transmtter which also can transnmt payment authorization and sel'ection of

fuel ar ad%}pgzmed %%9 |9r57}$ f ndit Hrﬂl' lliot]b Og?zf g%& B?@%ﬂ%fﬁ egr}%;fheaﬁcﬁﬂer

received, exa recelver
PCT/ US00103 ver nverts,and t he SIVely
or der 10 8&%%8’&&@8 § ALl isiredior OGS raRepoeer *TRsO s VA oy
determ na on rrea S 131 recei ves the abqgve |mag gl nal s 31 a via the PU
20) and, when hRCPRS APOWEE PHISEiflomyANteR s (whica vl theay ar e
supplled V|a a signal link 131 b to a nenory unit of the PU 20 for being
used in t ke tharaniepnteanadesaiyng oresaense). THICchsa giashrpoizad syslerepeYidesy
coded data as nentioned above are of interest as well. The data signals
coded 1Pn diegfet separation anchigbercsandidense that thekpronar raspenseis gpming framithe
processed in operating control units to identify control data, fill pipe
and fuel capetOrgepondenddata, cap | ock control data and fuel type and
anount control data. To start the fuel supply step the generated control
data are read fThassyhéhronization of the system 10 is accomplished when the PUs 20
selectively send out power puises so that all the antennas facing the same general
direction (e.g., all antennas facing north, or facing south, or facing east, or facing west)
15  send out a puise at the same time, and all antennas facing different-directions do not
send out pulses at that time. This synchronization is accomplished by the PUs 20
transmitting pulses from antennas facing one direction (e.g., antennas A) during the
sync time (see FIG. 2) of the transmit/receive cycle of antennas facing a different
direction (e.g., antennas B).
20 Other synchronization arrangements are possible depending upon the number
of pumps and their relationship to one another. In one embodiment, the

synchronization does not necessarily need to occur for all antennas but instead will
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respective nmenory units and conbined to a conbi ned data acceptance signal
by nmeans of -the PU 20. The conbi ned data acceptance signal is sent to a
robot armcontrol unit 135 via 15 a link 135a in order to enable robotic

fuel punp gas ‘f" 9 (shown in FIG 1) to carry out the fuirasssppisys st ep.
Subsequent l'y {1e robot armw |l be noved into position along rail 8 to

ﬂ%'vi g Fé@ﬁc%%ﬁﬁéei@ﬁca%%wé% Gl e§9¢ﬂ°ﬁﬁs“§w§%3‘é%'ﬁaﬁé%1a&§?h ?&&“Whé Boun).
h
end of t nENPEFERRIRTToBLAHER aFlarigs TURNIPABIN GETRR: | n one enbodi ment &

sensor 136 arranged upon the robot armnozzle 9 and activated durin

refuel i ng by aRQ%gfm alpe ikFiB6la acenelionizgtionm sirategy thatmieyrs BE@WYfrieﬁised up,
and generating a detection signal 136b which is directed to 34 WO

001 55752 from tha giffereds aoennasfreio c¥eriagpindirasnits when each Phlspulsessaniennasssi ng
in that the robot armw ||l be noved back to its starting position. In

anot he§ e@bAdatnthet samee pieved efollovsed bipearitannds R4Asatatheasarad time t followedhibyl e, an
interruption signal for stopping the fuel supply step is generated by the

cust oner) apfknay R2BAARE Ishnid e NMdlIbREd by dlteniid 208 avtee earRMtiy. Thhe PU,
and sent to the robot control unit 135 to stop the fuel supply step.

Accor di ngfc?r@g%hg 9%53&% s%lsg&aalntérnf'asré}gg)&l e'ﬁdrﬁugp %%g dfﬁr% BPth'eF e)a”' ng

posi tion ernatives a revers I'ng pr oce
fol | oned r st oner
has to befﬁ'%»ﬁn#rr@%%e%afé‘#@'{‘c PPk iRl Vg PRV aﬁ‘aé*h% B the
facilities vehicl e n one e ay,of the
n-car t eriAGRT av &ﬁigssqrﬁaesr (Enas fet B E@é’nPeég i ahendas 2SR A
enbodi rren:%f or a light signal or an acoustic signal is obser ved by
the cdBto Pdtffﬂmp? ’é?ﬁ@#@”’t%elfi@wi’s’sﬁ‘gf PBAPHISING ORjY OHre RRARMERNR Ofor  an
operating sequence to be effected by the systemof the invention is shown.
15 In t he ePriGislamgl 12 awtime pothat@yehigie losataghbetwren fisisiandaisngt sbieckiopond
with the procedures carried out by the system as expl ai ned above. In step
(a) the stregaivingpuises from qppesiteticectiond saysashiy overappingrerergyfieldanbytbisder s
case, each "A" antenna (antenna 22A or 24A) (facing west as viewed in the drawing)
sends out a pulse during the sync time of the transmit/receive cycle of the previously
15 pulsed "B"antenna (antenna 22B or 24B) (facing east as viewed in the drawing), and
vice-versa. This represents an antenna pulse sequence of: 22A, 24A, 22B, 24B.
Alternative sequences include; 22A, 22B, 24A, 24B. Any other combination thereof is
appropriate so long as "A" antennas and "B" antennas do not charge in the same cycle.
Referring to FIGS. 6A, 6B and 7 discussed previously, operation of the readers

20 20 will now be described in further detail with respect to an implementation of one or

more of the synchronization strategies mentioned above.
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in the vehicle providing paynent and servicing by a first identification
signal provided to the custoner identification and processing unit. The
custoner starts the servicing 20 procedure using transmtter 95 after

havi ng parK&Qo@%ﬁgyehicle al ongsi de the fuel dispenser orp&daabofies Vi ci ng
unit. In a further enbodi nent, a parking detecting and parking control
procedure can be provided, es eciallg for refueling) in order to insure 35
WO 00/ 55752 PCiRdstiaaies previnushy ind Gt 68.rrachi Rih20incledes A Biensproeessari(pg ¢ hat
the robot arm can reach the fueling port of the vehicle. In steps (b) and
(c)) respsbewnkand progearamingdnsimstionmipel., sofgmare, net showsa éxrcauping dhejeewero
generate a conbi ned data acceptance signal for further control of the robot
arm 5 and putsesttarbde gérerated| bysthepantesnasp22Af 24Ae22R:f 248 ithmpuph doe MWX 621 n
steps (d), (e), and (f) fuel is supplied by nmeans of the robot arm

oper at i on chanmeiPirait Beshetbadch antBnisd Rithé Geader.NT6 beopérly S\irchrdmedoal off t he
refueling procedure ~s presented whereas in step (h) a further check on the

procedyr e hes PR 2DGH tREtsysih [(BIG PPMmuEE _L@@%Kdughf ihal MUX 82t SfanhER! N9
procedure is carried out ‘in accordance with the data supplied. Corrections

difi : . b ° ani , : .
Cestarti ngoneozaieh. "Byfidivbhieen Bubraih Redlids Rk AEBe edPt B qehBldiEal 2 7
t he presen

| nvention the ni_cati.on neans ¢ i cates..further
ot uel | ng P9 EEeeelRel TATIHE bt R, SRR AR Me" B triianely  he
anount of fyel to be supplied, or the noney. equival ent for i,ch fu S
desired, Gl BRSYRSTREAMAT Chanpeldert TaEpama find. 1413 Upfersiga 18RS SPRFTGy o1 om
shown above the refueling procedure is carried out fully automatically. In
accor danc &YDghrenization;strateqy ineay ke detemingdbased uppp whighuantienaizefy 22Re24bove 20
mentioned data and to be used for comunication to the above systemis
provi d&@d R48ds cannectedtomticinchannelies nbhe synadinedscanneated tdiespealtbe Pllsi t
coupl ed to the above system
20 instructs the MUX 62 in each reader (through the sync line 66) when to generate a
charge pulse and on what channel to generate it for purposes of synchronization.
FIG. 7 illustrates how each PU 20 is instructed on the sync line 74 to generate
properly synchronized charge/read cycles. One of the PUs 20 is designated as the
15 "master" reader and the remainder are designated as "slaves." The master PU 20
generates a synchronization pulse on the sync line 74 which inversely follows its
charge/read cycle. The slave PUs 20 use the sync pulse to set up their charge/read
timing. Assuming the charge pulse is fixed at 50 ms and the transponder read is about
20-25 ms, there should be no reason for variance. However, as illustrated the slave
20 timing line 904 may result in a variance from the sync pulse because of message

processing occurring in the slave PU 20. This has the unfortunate effect of changing

the slave PU 20 processor's timing by lengthening the time it remains low. Hence
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36 WD 00/55752 PGI/ US00103803 Vari ous nodi fications of the present

I nventiion wll beconme apparent to those skilled in the art fromthe
foregoi ng description and acconpanyi ng draw ngs. For exanple, a freely
noveabl e argp fimsgkaoper at ed service panel for | R communi cagdTwsm/g3sed so
enconpassed by the invention. 5 The system of the present invention allows
the quick, efficient, and safe providi of service for vehjcles and the
vehi ol'er SSEELpRAEN bt e AlverselafieER SERSTYRG MEPE e Carts o FeJrdiova
emerge fromthe vehicle or to becone physically involved in the actual
servi ci ngPHr20; gausjeg adeadenty "dop ul pfCharae/reat cysle s gpable de finish is
exanpl e, can be paid for, selected) and punped into the vehicle's tank, all
wi th the pEOcessingindirogte eatoh theeswicrsigngli n t he vehicle in full control of
the operation and wi thout having to roll the wi ndow down. O her services)
such as the washiihibe appteoate that lpedcesasimglreufines ackedritten aush thdtanedsaghi on.
Exiting the vehicle during the servicing stop is limted to situations

where §t bﬁ)cd@éilh? 86ed Aotusaeut e AlaAhEPid iRofIAIEI@IBW a6whitfé Aasr FRPR@I n
mer chandi se avail abl e at a dispensing station. Wth respect to obtaining

mer chandi se 15sgiyirg d §r%bﬂh§tEFPgl: WisSth Hel APbiddd'§inké ﬁﬁﬁmll SR oWndthk OVs

automati c prepaynent thereby speeding up the process. The system of the

i nvention_fu [ consi derably enhanced safety, especially during
the criti géﬁ*&tefgg{eggéﬁ??gﬁl y hazardous refueling operation. The robotic

aspect of the Lnventi.o ecmts fueling of the vehiclg w.thou Lrect

I nvol venent byh%f)é{f"‘@rmtr‘ﬂ@- \%e:ﬁqrgrlngmga% H\%"%’B‘”ﬂ"&ﬁ% %W?rlﬁh}?aﬁﬁigéo
vehi cl e and,do not take part in the actual  punping qperation. The vehicle's
occupant s 28% NaRRRt gemPuteL 18;in thepresat %%d"gﬁgp%ﬁ?ﬁ iRecpusg e rrgders
operation using the signal generating device of the invention which allows
sel ecfiPonabs Uﬂﬂ%%ff toparaunigatR inthe hostiremputer during theresr syclerGENIIBNB803 and
i mmedi ate starting and term nation of the refueling operation and nay al so
provi de reader is receiving information from the transponders 23, 25. This problem is due, in

part, to the lack of hardware resources available in the commercially available PUs 20

(i.e., the TIRUS reader available from Texas Instruments incorporated).
For example, the PU 20 lacks a universal asynchronous receiver-transmitter
15 (UART) to transmit/receive transponder data. Accordingly, the present embodiment
implements a UART in the software (not shown) which is stored and executed within
the PU 20. The software causes communications between the host computer 16 and
the PUs 20 only when a PU 20 is implementing a charge cycle. During the charge
cycle, the processor (not shown) in the reader is available for communications on the
20 line 72 while it is waiting for the 50 ms timer to transpire. Subsequently, once the PU
20 has finished charging the transponder 23, 25, it will attempt to read information from

it and to do this, serial interrupts must be disabled for at least 20-25 ms. This is not a
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the initial, identification signal as well. As already noted, the system of
the invention operates initially by receiving a signal fromthe vehicle or
its occupant, either as it approaches the dispensing termnal 5 or at the
term nal it@ﬁb&smyhi s signal ident~es the custoner and thgGiR6Isos
arrangenment for paynent and transmts an authorization signal to the
central control facility. Once the vehicle is properly aligned at the

di spensi ngoadime frilhostaeampeites 16 remmunicationy thecaun besasise dhetransppedergeadt her
occupant, signals frominside the vehicle or nearby using a hand held

cont rol dwilli beegarbledi byathe mmderripd fory/pmst @omhpgteacontryuricatiomsue of fuel or ot her
10 nerchandi se or services desired, and initiates the desired servicing

procedure. |n Thesshfse ithintak P20 ifpkaitng the UART foiiohbyfdify albwing once
activated, automatically positions itself in alignment with the vehicle's

ref uel i N dst cHMPTLPE6 tdEorhmBhicafPwith B PDR0'ENiHE &mrhiRe7o%orRhbnel i ng
nozzle into the fuel filler pipe and begins punping the indicated quantity
and type lyi e ' : | do @iy fuel with
the vapi offieiElink T lalf oK ahlsfs nBHERF U SRE'RE SLER ot o U svBTRe

i ncorporated herein. reference. .At.the conclysiopn of the refueli.n

oper at 1 on & fruaB ifbichlor st ueB H8raint s cp il e et Dfe P ElPEs o, ¢ ne
cap is repl ace d the vehicle is ready to proceed. ldentification of the
et 1 ocRPRn R o he Rt Bia Ot e Trtue e PR S TS SRRy
facilitated by providing sensors on the vehicle either 20 proximte the
fuel i ng pevrﬂngﬁharamamﬂﬂb? spfpware; then instMctsibe s¥ee ineyta trangitigieiremdow do
identify the exact |ocation and type of fuel port being stored in a data
bank accebight#tdhe end péthemthargeeyal@niThos they syrenline/s tew watlyi whery thel eifasgerat i on
relating to the vehicle type 38 WO 001 55752 PCT/ US00/ 03803 and t he exact
| ocat1®n eynle dhavceatringi s HByc oliowvirigh¢hd uelel thaat pibet hestutampdtestiér edni eaniy he
data bank activated when the vehicle first approaches the servicing

ter m nal . carmupicateon tfe ddmtmiling TRIWiENtheadPUH 0 whehlthe shae iihé TatiLbwhit is
providing a data screen at the termnal station which is visible to the

occupant segdurbd that ehure Wil MvaY bé lahsa wHEMhBRhhfeh isfs@ht X@EPIne rea®b@die N9 t O
proper vehicle positioning) grades of available fuel, quantity to be punped

or being %Qﬂ%err&&?.tare gRgpiagqdi tional goods and services available through
the system

In the host computer 16, the clear-to-send (CTS) line (not shown) on RS-232
15 ports regulates flow of data to and from the PUs 20 according to when the line is high
or low. The sync line 74 is thus connected to the CTS line through an RS-485 to RS-
232 converter for preventing the host computer 16 from sending data when the PU 20
is unable to process it.

Actuating the Automatic Servicing Unit

20 As previously noted, the system of the invention can include a second, occupant
controlled transmitter for starting, controlling, and finishing servicing in accordance with

the invention. The control transmitter 95, shown in FIG. 19 is arranged within the
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Additionally, the systemof the present invention can be provided in
several variations. As heretofore described, the first signaling generator,
whi ch aut hori zes the 10 transacti on and paynent and identifies the
customer, Gakede7a vehi cl e-nounted transponder or alter nagdvedopiomohand- hel d
t ransponder which functions once the vehicle has stopped al ong side the

dispensing termnal. In alternative enbodi nents, one or the other of the
hand- hel d9PcRe 52, PR b o oestPatRCIe YRS oS asagusl e SoBtek
with and only a signal transponder unit enpl oyed. Further, the hand-held,
first sigiansmiter cfREWPKates sepining dataclonexarerie; 34 to the amaynkoigrade af fual t he
second signal control transmtter enployed by the vehicle occupant to

i nitiate, t@oecppliethdrabemeney eqguivalentfor wbiohi itehis desitedeand: initiatisg and

Typi cal ly) the vehicle-nmounted transponder may include its own power source
and t r ansterviisatingdhe pcualfiieiing epem@tionn si gnal to the di spensing term nal
upon comng 20 within range of the RF power pul se broadcast fromthe

term ngl) alt haiighothér etbddirhentUthécdontrBtehrishitterds R eRicHBmeaghetd 6 dtduskiced
transponder relying on energy received fromthe termnal transmtter, as

her et of or g,RSFdrshfter/reeatlér REaH§‘ﬁ¢the39ehiﬂ¥\% QRbatné ot BriianeAth RN lat Wi | |

be apparent to those skilled in the art that various nodifications and
vari ation : ' : i . tpl i | hout
depar i ng P ARIEE el aAeCLiBsE el deibnRbCant plebiably ARaNAARL"
the i nventﬁi ﬁﬂwwé I bee a @Ya#ent to those skilled in the art from
consi der at'? fes e gb‘g "cation and exanples that 5 should be considered
as exenplary only wth true scope and spirit of the inyention being
i ndi cated by tl'fb¥'t%l1?5a/ﬁ?@‘ %qﬁﬁm%’.f t’ZR)SYStGVE)O{)'bF@S‘?&\?Pt {RMEftIANS OBy Arfienteds:
PC TJUS00103803 ) ) ) . )
10 in most generalized form, is shown Control transmitter 101 has signal links 110a and
110b, respectively to and from a processing unit 20, which has further communication
links 112a and 112b, respectively to and from operating control units 121.
In more detail, the control transmitter 101 includes elements necessary for
transmitting a signal-and initiating and controlling a service procedure to a processing
15 unit. In accordance with the invention the controls transmitter 101, is located within the
vehicle to be serviced.
In an advantageous embodiment of the present invention the control transmitter
101 includes a vehicle control means connected to a light emitting diode (LED) for
transmission of infrared light (IR) signals to at least one IR-receiver at the computer side

20 ofthelinks. Conventionally the electronic circuitry includes a custom-integrated circuit,

i.e., a chip which has been adapted for a specific sequence of operations. in the
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1. A systemfor allow ng the occupant of a vehicle to initiate, pay for,
and control renotely servicing of the vehicle and its occupants, the system
conprising: a custoner identification and processing unit for transmtting

cust oner iq%hﬁ/ésiv&a“ on data and for producing a signal apdfagdobaistg paynent
and approving servicing of the vehicle and its occupants in response to a

comuni cated identification signal fromthe vehicle; an automatjc servicing
unit oper X§S@8t ?%‘ﬁﬁé’@?@'&yﬂ%agiﬁtﬁd ferdransmitingiand rereivinoPeslically Goded for
servicing the vehicle and its occupants upon recei pt of an authorization

si gnal andatanRignai®r oval signal fromthe identification and processing unit;
and signal communi cator neans for comunicating said identification signal
and for producltrgll 9@ deautd one zkiliedninshgraxt trzatdcaromunichtiom djnisagedcarebei ci ng.
2. The systemof claim 1 wherein said signal comrunicator neans is a single
unit. 3. THffecteysdisonyf othepityped vh@lettongnetic avavesi employing toredspdasingeans
for refueling the vehicle and said signal conmunicator includes neans for

i ni ti abi NqrapSMitleprebenalri BSmbatlone! el bidh apy aebRdtici Weavele cnddguetityf uel
for said refueling. 41 WO 00l 55752 PCT/ US00/ 03803 4. The system of claim

2 wher ei n5?%&“9ﬁ'&a;%\??fb?ésﬁ";ﬂ@ﬁg@’ﬁcé%gg ‘hﬁ%ﬁ'w to be controll ed by one of

sai d vehicle occ | . em .f.m 2 wherein said comuni cator
eans aut omt | sAL el SATTNANSRS SheRB e hBRLING, S0 AR AORRNL af el
o o el PR i HRb! v P SRR L S g T ¢
selection are controlled by one of said vehicle occupants. 7. The sgﬁtem of

cl ai m 2 wiartsuier 4he sionaleare direeler 3p asd §iean respestiymaRe@ine Gorre)Hniait

comuni cator neans. 8. The systemof claim3 wherein said identification
si gnal10i s incdingiferaaxample, units for vehicle position determination, on-off controls and fuel

type and volume determination. Generally PU 120 and units 121 are in one housing.

From this housing, circuitry is connected to different operating units, such as robot arm
devices, fuel supply devices, and communication means as far as the computer side
is involved.

15 In further embodiments the car-side part of the communication means can
include more sophisticated operation devices such as in-car terminals including
keyboard means and display means, thus capable of being employed for much more
advanced use. Also, combinations of the above-mentioned in-car controf transmitter
are included in the present invention.

20 in FIG. 16 a block scheme of the system in accordance with the invention is

shown, presenting in more detail communication links between customer operated
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fromsaid communi cator neans. 9. The systemof claim1l wherein said signal
communi cator nmeans conprises a first signal comunicator for transmtting
said identification signal and a second signal conmunicator controlled by

one of theysliselse occupants. 10. The system of claim9 wearesoeossai d second
si gnal communi cat or produces said authorization signal and controls said

el BT e R A e ey BRI S,

wherei n sarg second’ S| gnal ni-cat or uces

signal. 12. The s tstem. f claim 10 wherein said servicing includes neans
for initiSHPP go%ﬁ% ML MSati ng refueling and sel ecting fuel grade. 13. The
systemof claim 11 wherein said servicing includes neans for_initiating and
term nating refNAPIS tafdCs dPekiG n\§ shaws gonitrl trapgmitieridy 8P ¥ ol20aAndwi ng
the occupant of a vehicle to initiate, pay for, and control renotely

r ef uel i ngorsrating:coriral anigs f13d e t1R6. thehtantre] unite beingtlinked either to thg: Pid or
custoner identification and processing unit for retaining and transmtting
cust orfer beteeen feiach bihen byahearsaf lihks 1ptabduciiB§ak. Fughert todhe labove units pay nent
and approving refueling of the vehicle in response to an identification

si gnal cogommunizateh ANinterfaeesi1y i sRBWh respettivelyelinkad ta dih® BBinmunicationl i ng
unit operatively connected to said identification and processing unit for

ref uel i ngmbBRs YONIrLEgH MG 1R Bhd & the MONRDRhrobihaMiAks i 194Tbt he vehi cle and
t he approval signal fromthe identification and processing unit; a first

P00, e B Bm AN UL S0 RO 508 B ety
wthin a pradghRt TLAREE dcBlskitdo dadhemindidand dsntioling sBRLRY BSR3 2hAa' Bt 43
10  The data signals can include signals, concerning the vehicie, for exampie, fill pipe and
fuel cap position data, fuel type data, and cap lock data. After having been received at
the computer side of the control system, the signals are processed and converted to
control data signais for the above operating units, which will be explained below, for the

respective data, in particular with respect to FIG. 18.

15 With reference to FIG. 17 the interface 111 is described in more detail. The
vehicle occupant, having signaled his arrival through one or both transponders
providing an identification signal to the system, parks the vehicle alongside a fuel
dispenser unit and requests refueling by operating the in-vehicle control transmitter
which also can transmit payment authorization and selection of fuel grade. The IR

20 signals from unit 140 are transmitted and are received, for example, by an IR receiver

143.
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WO 00/ 55752 PCT/ US00/ 03803 a second signal communi cator, controlled by the
occupant of said vehicle, for producing said control signal to select the
grade of fuel and initiate and term nate said refueling; and said

identificatyggsahe Processing unit including means for regetwiongsssri d
identification signal transmtted fromsaid first signal comunicator. 15.
A system for allow ng the occupant of a vehicle to initiate, pay for, and
control renot eThe iRefegeivemifdronvags ane farvards the signalsdmordsnie beinfecessed
custoner identification and processing unit for retaining and transmtting
cust oner indbetitd 2&ati on data and for producing a signal authorizing paynment
and approving refueling of the vehicle in response to a comuni cat ed

i denti fi cati onAsEigoven inf FIGN18, ¥ Poisition detertation rasans i direddeivescethaabong uni t
operatively connected to said identification and processing unit for

ref uel i ngimfR SIGHICA B1ARS tHeeP Y 201 A, @ktel dSteARIRERFGRNS! E@gmcsrﬁmkangig@éug a
control signal occupant and the approval signal fromthe identification and

processi Ngedibiea el BAR 2 TUHAFRICI3 o 4 AR Uk BStaaRY 2048Rbdihg cat | on
si gnal toggg%}gfepd%ﬁﬁ‘???gtl on ng gélgiesﬁs?{ong unit ang I ncl ud|2ng rrean% for
produci ng { | S I initiate and term nate refueling and
sel ect thgéegdr%&ggﬁ&r%ﬂéépg'gﬁfrég?&dﬂ#denti fication and processing unit
i ncluding means_far receiving said identification signal tra itted from
said signal co ﬂ%%l??fms rap Se’%ﬁ%‘@%ﬁ@?@% WP&%@F%&%%@G&S’W” f88m for
al l owi ng the occupant of a vehicle to initiate, gay for, and control
renot el y Wel.udhe dgtasianalecaded indigital flermpateeesived Bevel-kaewq fpcejver Bie@ppant s,
the system conprising: a custoner identification and processing unit for
r et ai ni nganth@racesserhintanenfinauenniiebunitsdtoridentify gonisel daa, il pine sl fusd 6aRci ng a
signal authorizing paynment and approving refueling of the vehicle and
ser vi t0 ngposition datac campmok sontrol datpams fuef typerand amount control data.
To start the fuel supply step the generated control data are read from the
respective memory units and combined to a combined data acceptance signal by
means of the PU 20,
The combined data acceptance signal is sent to a robot arm control unit 135 via
15 alink 135a in order to enable robotic fuel pump nozzle 9 (shown in FIG. 1) to carry out
the fuel supply step. Subsequently the robot arm will be moved into position along rail
8 to deliver the type of fuel requested to the vehicle fueling port. After having been
connected, the robot amm is moved to the fuel cap (not shown). The fuel cap is opened
by means of an unlocking device built in the nozzle end of the robot arm.
20 Referring again to FIG. 16, in one embodiment a sensor 136 arranged upon the

robot arm nozzle 9 and activated during refueling by a signal link 136a detecting that

the tank has been filled up, and generating a detection signal 136b which is directed to
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identification signal communicated continuously fromthe vehicle; an
automatic refueling unit operatively connected to said identification and
processing unit for refueling the vehicle upon receipt of a control signal
fromthe V%E‘J@,ﬁnd the approval signal fromthe identifpEmtsoomnssend
processing unit; a signal comunicator for transmtting said identification

signal that is receivable by said identification and approval and

processi rige & 20 whighiimurn gphiipuesiata praceseing @utf@ymeh@bogamwél ke Bevemhant
for producing said control signal to initiate and term nate refueling and
sel ect t hmaclrtadits sfartingepositord dai ahdtiknembodiatentndepehdant ces thentacilities

i ncludi ng neans for receiving said identification signal transmtted from

sai d si gnatangetTinthe aieticie, lah inféreuptiont sighdlf for Istopmirkp thih Guetistipplyi step is
comuni cat or neans automatically comuni cates said identification and

aut hor i zajdrarated 8 &he vhstdrngr, ane%asgécﬁfemmdnghﬁtbans énd POMG geodé@.%cpwr
identification and processing unit. WO 00/ 55752 PCTNS00/ 03803 18. A

syst e f Ghe Bl UG {Q%QGE&@%htrSF jodt6p ?r%]fdé'l 51:] f)ste%ayAécBde%‘“md

control renotély re uellng eve e fcomthe ve t he syst

conpri si i. 0 ces r ng and
Fr anom t A8 GHFRh Eahal AR bbbt &7 a%“ao"‘"éﬁ %c% Boe S%%%ﬁéﬂénsﬁéw

aut hori zi r]‘%ﬁ'[‘)a%nent and é‘ I‘OVI Hg ref uel | %ﬂ h| cle and sales to its
occupant sMEMAYED g leversed 4iel FaR AENG f”tga?rPB °‘("F nsmitted continuously
fromthe vehicle; an automatic refueling uni t operatively connected to said
i dentificati orf\saﬁdaﬁ:?r%’éékg'l ﬂ@'s'ﬂl‘ﬁgtth?deqe@ﬂ%af?Qﬁ?W%éh%@HerJanr ei pt

of a control signal fromthe vehicle and the approval signal fromthe

i denti fi cinformed fel hpisieedy faigepature. Aghinrdapesiigntin thefaciities aresent ipithe
transmtting said identification signal that is receivable by said

i dent1( i cwshiclen impde pmbodissent gnardisplah efthehme-cacterminal the aliavhiimfoemation is

redet erm ned range of the identification and processing unit; a second

si gnal coprewentedlwiereasin andtesr dibddimentior ekempRs adight sigRal ér@Anatbustic ng

said identification signal and for producing said authorization signal to
signal is observed by the customer.
Now referring to FIG. 18 a flow chart of an embodiment of an operating
sequence to be effected by the system of the invention is shown.
16 In the FIG. 18 steps (a) to (k) are shown. The steps mainly correspond with the
procedures carried out by the system as explained above.
in step (a) the start request is presented subseqguent to one or both transponders
in the vehicle providing payment and servicing by a first identification signal provided
to the customer identification and processing unit. The customer starts the servicing
20 procedure using transmitter 95 after having parked the vehicle alongside the fuel

dispenser or other servicing unit. in a further embodiment, a parking detecting and

parking control procedure can be provided, especially for refueling, in order to insure
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initiate and term nate refueling and select the grade of fuel; and said
identification and processing unit including nmeans for receiving said
identification signal transmtted fromsaid first signal comunicator. 19.
A system fg’& g%fgy ng the occupants of a vehicle to initigkguseliddses or, and
control renp? I'efueling of the vehicle and providing services to the
occupants, the systemconprising: 46, WO 00l 55752 PCT/ USQ0Q/ 03803 a

cust omer PawNg-atihe dentplace hereb¥ assiingthat the,fobot AR $AR feagidhe JueHaPPRti ng
customer identification data and for producing a signal authorizing paynment
and appr o®f ¥ vesidleel i ng of the vehicle and services to its occupants in
response to a communi cated identification signal; an automatic refueling
unit oper at i velnysteps (g @nddc), sespactivelgehe iaboveimentioard sigrad isspriongssediin f or
refueling the vehicle upon receipt of an authorization signal and approval
si gnal fr order tegerdeate iaf dobdbiinetid4ta dciuptaree Sighal fon furtheaoontsil ghitak relsorarmi cat or
means for conmunicating said identification signal and for producing said

aut _horSzahhe%%&ﬂﬁéfﬁﬂﬁuﬁ&?%iéﬂs'df'%ﬂe&Qﬁéiinb%&%dd?&- 20. The system of
claim 19 wherein said signal comuni cator means is a single unit. 21. The

hitiating and VAT ot ChorRaDodTas SRl of M crthprcios i Bl pS7 C11e°

initiating and ter g sal selecting t fuel
for saidr ling. 22. The system of claim 20 herein said comruni cat or
means is 82%'?&‘8?%%8" 'y one of said vehicle occupants. 23. The system of

| ai m 21 wherej n_sai for initiati d_terninati fuel i d
Card T uel "gr adl SBPE TR NIEL SF JHPTURRB P Ly CoffivBInGs e 61 HestRfiant s

47 WO 00/ 55752 _ )
whereas in step (h) a further check on the procedure is carried out.

10 In steps (1) and (j) finishing the fueling procedure is carried out in accordance
with the data supplied. Corrections or modifications can be carried out before going for
step (k), which is a restarting operation.

In a further advantageous embodiment of the system of the present invention the
communication means communicates further refueling procedure data. In particular

15  such data, which relates to the amount of fuel to be supplied, or the money equivalent
for which fuel is desired, can be transmitted as coded data also.

. In the sequence any system shown above the refueling procedure is carried out
fully automatically.
In accordance with the invention electronic circuitry for holding the above-

20 mentioned data and to be used for communication to the above system is provided
also. The invention furthermore provides a fuel dispenser unit coupled to the above

system.
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PCT/ USO0I 03803 24. The system of claim 20 wherein said identification
signal is communicated fromsaid communi cator neans in response to a signal
recei ved by the communi cator neans fromthe custoner identification and
processi NgWioss7s22- The system of claim 21 wherein sai d pcgassbidsseat i on
signal is conmunicated continuously from said communi cator neans. 26. The
system of claim 19 wherein said signal comunicator nmeans conprises a first
si gnal comunMedpws moaghficationssef thei prgsenti iaverdiont willikespmenarnagent) todhese
second signal conmmuni cator controlled by one of the vehicle occupants. 27.
The syst ekilled inltbe mrt2isomitbe doregeingddesariptidn singnadcompanyingcdiiawings: offaces

sai d authorization signal and controls said servicing. 28. The system of

cl ai m 27 axamipts, a fretiimeeeable ard GaAl-operated semvice paties for (R edemmicaiof is
identification signal. 29. The system of claim 27 wherein said servicing

i ncl udes FidY &h@ngisad By ks WvBRidmg refueling and selecting fuel grade. 30.
The system of claim 28 wherein said servicing includes initiating and

term gating rgﬁgi@%a&@th%eh{%%hfgﬁkﬁnﬁgrégévl\lgﬂé- te® uicgpeﬁﬁle%?ﬁ?rd safe

pcTi usooi 0s8o syste clai erern salrd automatic servicing
R ARy, S0 AR P a2 ¢,
e B el bR 5 SRR S bR Bkl i
directing said dispensing head and nozzle toward the fuel tank inlet and
engagenerl® tieaeual serdpipadifige sedicls s dR REgPIRNSa With 8h nveaHan skl Plel
F aA?(EAIB,.nlA.ee}odarrinﬁmiMépawﬁer.mvlmwmwnm Rurepey Bita\the pehiples. tavk, allywitls thie AF. Al .
AY. Ay. AF. Al y. A3. Al (Ye. A3. AY. A3. AFy. AFe. Al . AFR AY?. Al 32. Ayl y. A ,. A" uF. AYR A
| e. AYN0 Aevehitle’Bpératoriemaitiig ki tié/vehicle in full control of the operation and without
having to roll the window down. Other services, such as the washing of the vehicle, can
be provided in a similar fashion. Exiting the vehicle during the servicing stop is limited
to situations where it is desired to use the station's bathroom facilities or obtain
merchandise available at a dispensing station. With respect to obtaining merchandise
15 at a remote dispensing station, the present system allows automatic prepayment
thereby speeding up the process. The system of the invention further provides
considerably enhanced safety, especially during the critical and potentially hazardous
refueling operation. The robotic aspect of the invention permits fueling of the vehicle
without any direct involvement by any of the vehicle's occupants who remain within the
20 vehicle and do not take part in the actual pumping operation. The vehicle’s occupants

do, however, retain control over the automatic refueling operation using the signal

generating device of the invention which allows selection of fuel grade, amount of fuel,
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and the exact location and characteristics of the fueling port could be stored in the data
bank activated when the vehicle first approaches the servicing terminal.
The system of the invention can be further facilitated by providing a data screen
at the terminai station which is visible to the occupants of the vehicle providing
5 information, for example, relating to proper vehicle positioning, grades of available fuel,
quantity to be pumped or being pumped, cost, and additional goods and services
available through the system.
Additionally, the system of the present invention can be provided in several
variations. As heretofore described, the first signaling generator, which authorizes the
10 transaction and payment and identifies the customer, can be a vehicle-mounted
transponder or alternatively a hand-held transponder which functions once the vehicle
has stopped along side the dispensing terminal. In alternative embodiments, one or the
other of the hand-held or the car mounted first signal transponders may be dispensed
with and only a signal transponder unit employed. Further, the hand-held, first signal
16 transponder could be combined into a single unit with the second signal control
transmitter employed by the vehicle occupant to initiate, select, and control the actual
servicing of the vehicle.
Typically, the vehicle-mounted transponder may include its own power source
and transmitter for producing a return signal to the dispensing terminal upon coming
20 within range of the RF power pulse broadcast from the terminal, although it will be
understood that a passive vehicle mounted transponder relying on energy received from

the terminal transmitter, as heretofore described, could be used,
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signal from the vehicle;

an automatic servicing unit operatively connected to said identification
and processing unit for servicing the vehicle and its occupants upon receipt of an

authorization signal and the approval signal from the identification and processing unit;

and

signal communicator means for communicating said identification signal

and for producing said authorization signal and controlling said servicing.

2. The system of claim 1 wherein said signal communicator means is a
single unit.
3. The system of claim 2 wherein said servicing unit includes means for

refueling the vehicle and said signal communicator includes means for initiating and

terminating said refueling and selecting the grade of fuel for said refueling.
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7. The system of claim 2 wherein said identification signal is communicated

from said communicator means.

8. The system of claim 3 wherein said identification signal is communicated

from said communicator means.

9. The system of claim 1 wherein said signal communicator means
comprises a first signal communicator for transmitting said identification signal and a

second signal communicator controlled by one of the vehicle occupants.

10. The system of claim 9 wherein said second signal communicator

produces said authorization signal and controls said servicing.

42



10f #109B& () -3109B& ()-3 109B& ()- '109B& ()- !109B& ()-3109B& () -

10YY, Zj ZZ[ e[ dE: / 10f F! 109B& () -1 $109B&' () -f

109B&' () - F9109B& ()-F3!'109B& ()-3'109B& ()-e[[\N\]9]dE:/ 10fY

(GLOYB& () 5 Eﬁgojsg;’@&' () -$#109B&' ()-F!'1109B& () - F! 109B& () -Pioraftdddsd) - 9] 1] oM
/\/\/\/\dE /

108l f510%3&' ()-121109B& ()-10!109B& : L H#109B& () -Yf, 1109B& () -

9*109B&' () - "W __ hesystem ofspiaen gm gaid second signal commuriicator also

1 10%m&' ()-!10%m& ()-!10%& ()-!10%r& ()- Yl 10%r& ()- 10B a>bMbblLcdE:/ 10B
"s! 10%& grpducasissidiiteplifichliom&igngt. 10%r' () - #10%r&' () -f! 10%&' () - SLcccFddd
edE: /

10B. " 10%r& () -, s!10%r& ()-*s!10%r& ()-( ! 10%m& ()- S&s! 10%r&' () - 9$#10%m& () -
eXeeeeeee% bC 10B! 109B& () -31098B& ()- 10m 10m

10nb10%r& () - 32! 109HE dystid Wdaim W%E@nﬂ%@%@vlcmg includes means for
10BY! 109B& () - @ 10%B&' () - @10%B&' ()-! 1098& (

11098& () 0%3&' ()-
| 10988 ()'"é'%g'(ﬁg%’? ;e'“"'igfibg/?éi ?ﬁ“@?’i‘@?fé‘?@}@ [ELj% kkdEbC
10B3y, ! 109B&' () - s*109B&' (
F(f109B&' ()-3@&! 109B&' () - &$#10%3&' ()-311109B& ()-klblTTTTTIxmC
10Bl Z109%&&' () -,,10B..10B . . . L
10BF5109B&' () - 1‘321 16338&33’(5 ef%d?fl‘é@!ﬂ& 1¢h whergigsgid servisnayevdet mpans for
10Bf mLO%&=&:. ( %’ T ZH#1096& () -
| 109G8: ()initietiogand serminasing; f%f)Jetang andERlechingivghaiaf8pdEnbC
10B10%&" () -! 109638 () - #1096:& () -! 1096& () -! 10%6&' () - 10%=%' () - ppLqgqQ r dEnbC
10B*! 1096&' () -1 (! 1096 () -f & 109%3& () - 9$#109%:& () -3"! 1096 () -
10%&' () -rrHsssssssdYNC
14. A system for allowing the occupant of a vehicle to initiate, pay for, and
control remotely refueling of the vehicle from the vehicle, the system comprising:

a customer identification and processing unit for retaining and transmitting
customer identification data and for producing a signal authorizing payment and
approving refueling of the vehicle in response to an identification signal communicated
continuously from the vehicle;

an automatic refueling unit operatively connected to said identification
and processing unit for refueling the vehicle upon receipt of a control signal from the
vehicle and the approval signal from the identification and processing unit;

a first signal communicator for transmitting said identification signal that
is receivable by said identification and processing unit when the vehicle is within a

predetermined range of the identification and processing unit;
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and processing unit for refueling the vehicle and servicing of its occupants upon receipt
of a control signal occupant and the approval signal from the identification and
processing unit;

a signal communicator for transmitting said identification signal to said
identification and processing unit and including means for producing said control signal
to initiate and terminate refueling and select the grade of fuel; and

said identification and processing unit including means for receiving said

identification signal transmitted from said signal communicator.
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sai ation and processing unit including means for receiving said

identification signal transmitted from said first signal communicator.
19. A system for allowing the occupants of a vehicle to initiate, pay for, and

control remotely refueling of the vehicle and providing services to the occupants, the

system comprising:
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customer identification data and for producing a signal authorizing payment and
approving refueling of the vehicle and services to its occupants in response to a
communicated identification signal;
an automatic refueling unit operatively connected to said identification
and processing unit for refueling the vehicle upon receipt of an authorization signal and
approval signal from the identification and processing unit; and

signal communicator means for communicating said identification signal

and for producing said authorization signal and controlling said refueling.

20. The system of claim 19 wherein said signal communicator means is a

single unit,

21.  The system of claim 20 wherein said means for controlling of refueling
includes initiating and terminating said refueling and selecting the grade of fuel for said

refueling.

22.  The system of claim 20 herein said communicator means is controlied by

one of said vehicle occupants.

23. The system of claim 21 wherein said means for initiating and terminating

refueling and said fuel grade selection are controlled by one of said vehicle occupants.
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26. The system of claim 19 wherein said signal communicator means
comprises a first signal communicator for transmitting said identification signal and a

second signhal communicator controlled by one of the vehicle occupants.

27. The system of claim 26 wherein said second signal communicator

produces said authorization signal and controls said servicing.

28. The system of claim 27 wherein said second signal communicator aiso

produces said identification signal.

29. The system of claim 27 wherein said servicing includes initiating and

terminating refueling and selecting fuel grade.

30. The system of claim 28 wherein said servicing includes initiating and

terminating refueling and selecting fuel grade.
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31.  The system of claim 19 wherein said automatic servicing unit includes an
automatic fuel dispenser for supplying said fuel to said vehicle which includes means
for transferring fuel from bulk storage to an inlet of a fuel tank in the vehicle, said
transfer means including a moveable dispensing head and associated nozzle, guidance
means for directing said dispensing head and nozzle toward the fuel tank inlet and

engagement means for engaging and disengaging said nozzle and said fuel tank inlet.
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