Service Station for Serving Requirenments of Multiple
Vehi cl e Technol ogi es FIELD OF THE | NVENTI ON The
present invention relates generally to vehicle service
stations, and nore particularly to service stations
for serving the needs of vehicles that are powered by
di fferent technol ogi es. BACKGROUND OF THE | NVENTI ON
Present autonotive and commercial vehicle service
stations typically include refueling islands that

i ncl ude punps for selectively dispensing regular, or
nSelvipesBtation for Sareing Rexpiretrdnés dElluliipdel/ehielet Technologies
gasoline driven vehicles. Such punps are typically
fuel blending punps for punping and bl endi ng as
necessary different grades of octane |evels of
gasol i ne from thr ggeup st FHEUMNENRIaiNg. respectivel y,
bl endi ng being indicated by the grade of the gasoline
to be dispensed. Al so, sone present service stations
al so include diesel dispensing islands that are

separate fromand.in d oLl .
G DR BreiseRf LafioR PR Geraly i SelpR e stations, and
limted er of, present service stations such
mpis b tGHIBEY 16, SoBYIFS SIS Tor SPRUIGEY nesatr YEHgRs That are
conmuni cati on between a passive RFID card carried by
pawared by\differephigchpolegieshe card at an 1 associ at ed
punp. The punp includes a detection systemfor reading
information fromthe card, such as the user's nane,

credit account nunber, and
BACKGROUND OF THE INVENTION

Present automotive and commercial vehicle service stations typically
include refueling islands that include pumps for selectively dispensing regular,
or mid-grade, or super-grade unleaded gasoline to gasoline driven vehicles.
Such pumps are typically fuel blending pumps for pumping and blending as
necessary different grades of octane levels of gasoline from three underground
tanks, respectively, blending being indicated by the grade of the gasoline to be
dispensed. Also, some present service stations also include diesel dispensing
islands that are separate from and independent of the gasoline dispensing
island or islands at the station. A limited number of present service stations,
such as those of ExxonMobil Company provide limited remote communication

between a passive RFID card carried by the driver, who waves the card at an



so forth, for activating the punp with fuel to be
di spensed to the associated vehicle, and the user's
account to be debited for the cost of the fue
di spensed. Governnment mandated future vehicle em ssion
and fuel consunption regulations, have caused
conpani es associated wth the supply of vehicle fuels,
and with the devel opnent and supply of engines for
powering vehicles, to greatly increase expenditures
for the research and devel opnent of new engines,
agsopiatete dpdmpl sThenpuaphdncludds ca edetectiow| systers. fohersading
devel opnents are leading to i nproved new turbo

in@hmbssﬁiﬁ’ahg{hecm@,r SUch &theaideP's FRHM, ichedit &a®UREnumber, and
ual-fueled vehlcles honmpbgenous charge conpression
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chnol ogi es are
devel opnent of fuel fornulatlons t hat nay be
significantly different than those currently being
provided. As a resu '

res service stations wll
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nmodi fied fuel dispensers for dispensing the additional
regylgtiens thave siused comprniesasspeigiad with Bie sunilcplyehicle fuels

i ncorporating the new technol ogi es now i n devel opnent.
anidt withsthel develapmentandhsupriyialf enginés Jorppowedng rvehidgles, to

have to be nore tightly controlled in order to neet
grealy dherease sexpenditarpsi femehe sresdabr dindgdgyvelbpeeat icf new

2 an imediate need in the art to develop, as
erRf0pRiVied faslsPandidthér vehicle technologies. These developments
are leading to improved new turbo charged high compression ratio gasoline
engine, dual-fueled vehicles, homogenous charge compression ignition (HCCI)
engines, hydrocarbon fuel-electric hybrid vehicles, vehicles powered by fuel
cells, and improved electric vehicles. Excluding pure electric vehicles, new
engine technologies are leading to the development of fuel formulations that
may be significantly different than those currently being provided. As a result,
present service stations will be required in the near future to implement new
modified fuel dispensers for dispensing the additional types of fuel that will be
required by vehicles incorporating the new technologies now in development. It

is also expected that fuel quality parameters will have to be more tightly

controlled in order to meet vehicle emission requirements. Accordingly, there is



expanded and/or nodified present services stations
that will be capable of providing cost-effective
delivery of new fuel requirenents, while at the sane
time facilitating a consunmer's ability to refuel or
recharge their future vehicle in an efficient manner.
SUVWARY OF THE | NVENTI ON An object of the invention is
to provide a service station capable of providing the
refueling or recharging requirenments of vehicles
i ncorporating technologies presently being devel oped.
arfrpiniediatebjneet! ¥ théeart ntoeevelopi sas economiciilyaas possible,
service station including fuel dispensing systens
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el requirenments of a vehicle to be serviced,
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ling errors , Yet another obj ect of the
aqﬁ@ PH@“Pgrto provide a service station with a

t el ecommuni cation or radi o conmuni cati on systemto
conmuni cate with a supply termnal for insuring the
required inventory for nulti Ry es of fuels.
Anot her obj ect @UMNE\Rﬁ@:nTﬁ BN ﬁNUOfN ovi de renpte
conmuni cati on between a vehicle user and a fuel or
recharge di spenser system for insuring

An object of the invention is to provide a service station capable of
providing the refueling or recharging requirements of vehicles incorporating

technologies presently being developed.

Another object of the invention is to provide a service station including
fuel dispensing systems that incorporate fuel parameter sensors for sensing the
fuel requirements of a vehicle to be serviced, and for including shut-off valves
that will only be deactivated for dispensing fuel upon the dispensing system
sensing and configuring itself for delivering the fuel required by a given vehicle,

to prevent fueling errors.



that the vehicle is dispensed its required fuel, in
addition to debiting the user's account for the
charges associated with the fuel dispensed. Another
object of the invention is to provide a service
station with a conmmunication system capabl e of
renotely or wirelessly communicating via the
associ at ed di spenser systemw th a conveni ence or
C-Store associated with the service station, to
permt the vehicle user to order food, drinks, or
ot heYet arwinemolsiacteofi therimvanrttioneis ab tpeovide @ servicefsiatiomyith a
their vehicle, or recharging their vehicle if an

teRlc®pirhinficHfIH ©r Eradid&RenrAdGicalidiE systein® abScehmiuntcate with a
i nvention are provided by a service station including
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[T vering five fuels fr ree
under ground storage tanks contai ning different base
fuels that are bl ended by the fuel punp system Q her
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base fuels from four undergrouynd stor t ank
bgtwepB A V@Q‘PV" usgreand @ ugk of £eeargs dé?%eg‘sﬁhév%gsf%t'"sur'“g
| east one island for dispensing conpressed hydrogen

thatthe yehielpds dispensediitsdequeired fusl, ingdslitinn tq de@h@g the user's

includes an electric charging station for
acsount for the tharges basagiatgd pvithethelfeeltdispensetli cl es. A

conveni ence store is also included at the service

station. The vehicle or user of the vehicle is

equi pped wi th neans for renotely comunicating with

t he AdtRéM8Bject WE tREihdntion is to provide a service station with a
communication system capable of remotely or wirelessly communicating via the
associated dispenser system with a convenience or C-Store associated with the
service station, to permit the vehicle user to order food, drinks, or other
convenience items while attending to refueling their vehicle, or recharging their

vehicle if an electric vehicle.

These and other objects of the invention are provided by a service
station including islands with fuel dispensing pumps capable of delivering five
different fuels from three underground storage tanks containing different base
fuels that are blended by the fuel pump system. Other blending pumps are

provided for dispensing up to six different fuel formulations by blending different



insuring that the fuel required by that vehicle is
delivered to the vehicle by the associated bl ending
punp, while at the same tinme insuring that a fue
valve in the fuel dispensing line remains closed when
t he proper fuel cannot be delivered. Al so, the
communi cati on neans of the service station | ocated on
the fueling islands or recharge islands are provided
with means for conmunicating wth the driver of a
vehicle at the island, for permtting the driver to
basgmiteds Vfrom ofoom nireigrgroand ostdeagef tainkist aespdotivetya The service
conveni ence store |ocated at the service station. The
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an associ ated bl ending punp systemw |1 also include
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stefrE o bl i b s BrREIAEs h oafiHife store is
favorites that are.presentl|y availaple. An t her . .
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vehicle, or vehicle occupants,. and the renote
equipRAthVER MeansJOL fesmrtely cammypicating Wi the gispspsapsysirm for
~included. An electronic sensing systemis provided
inswingothal éha fuel reqiarest by thaifvehinle s delivened t@ thevekicledvy the
termnating its operation, if the fuel required by the
assetiatdcdeblendimggdwrep, whilerat thensameltimelirueingdtat Sduélualve in
sensor neans are included for nonitoring the sulfur
the ofuiet rdispdnsingellineerergaifie| cloeeddwhenthe propert fuet keanaot be

under ground storage tanks, for preventing further
delifbriede Psthd BEmhvitlicdtiodmbARs bf theksdrlickRatfdf fodated on the
fueling islands or recharge islands are provided with means for communicating
with the driver of a vehicle at the island, for permitting the driver to remotely
communicate an order for items from a convenience store located at the service
station. The communications system between the vehicle driver and an
associated blending pump system will also include means for communicating
driving conditions to the driver, maintenance timing for the vehicle, inspection
information for the vehicle, suggested oil change scheduling, and suggested
convenience or C-Store favorites that are presently available. Any other desired
information to be communicated between the vehicle, or vehicle occupants, and

the remote communication system(s) of the service station may be included. An

electronic sensing system is provided for preventing operation of the blending



content exceeds a predeterm ned |evel. Oher sulfur
sensors are included at the blending punps for
nonitoring the sul fur content of fuel being delivered
to a vehicle, toinsure that it is within an
acceptable range, and if not, for termnating the
operation of the dispenser. BRI EF DESCRI PTI ON CF THE
I NVENTI ON Vari ous enbodi nents of the present invention
are described with reference to the draw ngs in which
like itens are identified by the sanme reference

puies, gntetrhpatingfiteraperatidn, @ thé fusl @qbired bydhe yeardebt a given
service station for one enbodi ment of the invention;
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delivery area or island for an enbodi nent of
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area island for
vehicle, to insure that it is within an acceptable range, and if not, for terminating

the operation of the dispenser.
BRIEF DESCRIPTION OF THE INVENTION

Various embodiments of the present invention are described with
reference to the drawings in which like items are identified by the same

reference designation, wherein:

FIG. 1 is a block diagram of a service station for one embodiment of the

invention;

FIG. 2 is a block diagram of a liquid fuel blending delivery area or island

for an embodiment of the invention;



yet anot her enbodi nent of the invention. DETAILED
DESCRI PTI ON OF THE | NVENTI ON A mai n obj ective of the
vari ous enbodi ments of the invention is to provide a
service station that will neet the requirenments for
refueling or recharging of vehicles that are driven
by gasoline, diesel, and hybrid engines of present
technol ogy, and future vehicles that are expected to
be driven or powered by engines or notors requiring
fuel s and/or electric charging unlike the requirenent
of [AIEsans avislbek degramiufraliquid sl ddeniding delivitpardsy or island
bot h autonotive manufactures and energy conpani es

fof Qﬁéthéﬁamebanneéﬁtloﬂmwsﬁmﬁl d be 7 inproved. There
I's further recognition that the present
gasol i ne-powered vehicles are capable of converting
only about twenty percent (20% of the therno-energy
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b th electri tors smal | di esel or gasoline
fo%%@qtﬁgg,emhﬂé nﬁﬁatl'%r easing sales in the US as

gasoline prices increase. Hybrid vehicles can provide

up to a fifty percent (50% inprovenent in fue

econony when conpared to a |ike-sized gasoline powered

vehiFdGe5 is adloak diggiam ef alsounpressesi hydjogen tushdelivanygrea or

efficiency for converting the therno-energy content
islahd fiarsari @mbodiment oé the inventimy laadi cal work. It is

expected that such vehicles will continue to be nade

in increasing nunbers, and wil |l

FIG. 6 is a block diagram of an electric vehicle charging area island for

yet another embodiment of the invention.
DETAILED DESCRIPTION OF THE INVENTION

A main objective of the various embodiments of the invention is to
provide a service station that will meet the requirements for refueling or
recharging of vehicles that are driven by gasoline, diesel, and hybrid engines of
present technology, and future vehicles that are expected to be driven or
powered by engines or motors requiring fuels and/or electric charging unlike the
requirement of present vehicles. There is recognition today by both automotive

manufactures and energy companies that vehicle efficiency should be



require the standard grades of gasoline presently
being sold at various service stations. Battery
powered el ectric cars have al so been devel oped, and
are being sold in relatively small nunbers when
conpared to vehicles powered by internal conbustion
engi nes, or even the new hybrid systens. Pure electric
vehi cles have limted range before their batteries
require charging. Typically, electric vehicles have a
range of from50 to 130 m | es between charges.
impeoweacr Thefle iis fprther rkeodrition vihah thagpriesgnt egasalindypbwered
i mproving the batteries available for such a vehicle,

véHi@és 1€ dapasr of |donPertingComIgSaisbt ntwidhey fekdsne, (20%) of the
produci ng nmuch greater sales of such vehicles.
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imprevementiafuel mgomya@beq gompareasl toca like-sized gaspling peysred
are generated for providing the electrical power, and
vethjgie craisuljing limtoeatiout st thinty pexcent £30%petficiensy dor. converting the
Accordingly, fuel cell driven vehicles do not produce
thenvo-lenerjy caméntusfi gasofine dititizesl inke aschanichbwork: dhiscexpected

recogni ze that future service stations
that such vehicles will continue to be made in increasing numbers, and will
require the standard grades of gasoline presently being sold at various service
stations. Battery powered electric cars have also been developed, and are
being sold in relatively small numbers when compared to vehicles powered by
internal combustion engines, or even the new hybrid systems. Pure electric
vehicles have limited range before their batteries require charging. Typically,
electric vehicles have a range of from 50 to 130 miles between charges.
However, it is possible that with ongoing research for improving the batteries

available for such a vehicle, that the range will be increased in the future,

producing much greater sales of such vehicles.



must have the ability to provide hydrogen fuel to such
future fuel cell powered electric cars. The inventors
al so recogni ze that such vehicles may include what 1is
known i n present technology as a reforner, whereby
they nust be refueled by a predeterm ned bl end of
gasoline, for exanple, of very |ow sul fur content,
which is converted by the reforner stored in the
vehicle to hydrogen for use in the fuel cell stack.
The present inventors recogni ze that fuel cell powered
car sThemgyesent! imdentfove! havef atsoe recdgnmizedo that efusy deligpowered
or may require direct hydrogen fueling. Accordingly,
elb&FicPERECAdWI ONGSH BedelbpMéhtiendayr eatee wBDAMrKEtPlacef in ever
the invention a service station that includes a
. e A
m?ﬁ&%t%ﬁ%r ﬁu@H@E{éhgg%r‘r @Se:ﬂtgxt 86 Yakd. §§Th YRS Ritlude watactual

I nventors al so recogni ze t
: I . hi ol L . : _
prBplice §isRick St 5] dbils clebibant, odrfabidtoBehef 1 frovice
tterigs of . such.vehjcles. Accordingl .one .
sulffiodl DEelest Nt Rlroe TR pPESTae anrhivet Napy farive the
station to also jnclude an island for rechargi ng the .
assapiata] WehgP. Erel @llecaTeiROWASRY By hyCRogeT B8 aRYgeh, wiiich via
inventors further recogni ze that ongoing research is
the eglagtrochenmicat actionothat rigkes iplagerf s 8i fluek gell.efies alectrans, are
One type of internal conbustion engine being
gatevated fedprovidingpiie elsctecalpmweyeand typidadly dee exhqurst psaduct is
ignition (HCCl) engine, that has been proven to
watep Wiager. Mcdordinglynduelf it ideivery vehicles do not produce any local
pollution products. Because the inventors recognize that future service stations
must have the ability to provide hydrogen fuel to such future fuel cell powered
electric cars. The inventors also recognize that such vehicles may include what
is known in present technology as a reformer, whereby they must be refueled
by a predetermined blend of gasoline, for example, of very low sulfur content,
which is converted by the reformer stored in the vehicle to hydrogen for use in
the fuel cell stack. The present inventors recognize that fuel cell powered cars
may include fuel reformers to produce hydrogen or may require direct hydrogen
fueling. Accordingly, the present inventors provide for one embodiment of the

invention a service station that includes a hydrogen fueling island, as will be

discussed further.



along with | ow NOx and particul ate matter em ssions.
In HCCl engines, the fuel mxture is prem xed when it
enters the piston chanber simlar to spark ignition
engi nes, but does not utilize a spark plug for
igniting the mxture, and instead wutilizes
conpression ignition simlar to diesel engines,
thereby reducing throttling |osses and providing high
ef ficiency operation. A so, HCCl engines can be sized
for nmeeting many different applications. Present

r es ehecpresent investerd algbiragognize that pate elegtridG@hicles will likely
combustion, which is a present obstacle for

rewuﬁésaoéétﬁﬁ:eoﬁﬁi‘@f 0 phovidhs repid @lectiice rethafding of e BaBeries of
However, the present inventors believe that HCC
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usage in future years. The inventors recognize
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an presen (Y of ered ypi cal serv sta I ons.

ela 'alresult of their investigation into the

8 88&9&8 Systens for powering present and future

vehicl es, the present inventors have recogni zed and

concei ved a desi gn for future service stations that

wi | |_be capable of servicing vehicles powered by a

nyr i & Riasset inyentars faitler re§9gwéﬁ§hatnomgféng me%ﬁaéch is being

Al'so, the various enbodinents of the invention as _
conducteddod improyingaossibileted vehidleshOos tyrs of mberaabgombistion

present inventors for permtting the nodification of
enyirss deing elevelopedt ist kmown vag a fhomogénousstharge odmpression

words, the various enbodinments of the invention take
ighifibR (ACTNBhgihBthan Bas Peenstosé® ta@fovide high thermo efficiency
along with low NOx and particulate matter emissions. In HCCI engines, the fuel
mixture is premixed when it enters the piston chamber similar to spark ignition
engines, but does not utilize a spark plug for igniting the mixture, and instead
utilizes compression ignition similar to diesel engines, thereby reducing
throttling losses and providing high efficiency operation. Also, HCCI engines
can be sized for meeting many different applications. Present research is
concentrating on controlling HCCI combustion, which is a present obstacle for
widespread commercialization or use of such engines. However, the present
inventors believe that HCCI engines may reach the marketplace and enjoy
common usage in future years. The inventors recognize that such engines will

require a different blend of fuel than presently offered at typical service stations.
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capability of typical present service station, and to
the greatest extent possible wutilize such underground
storage w thout requiring extensive nodification
thereof. Wth reference to FIG 1, the future service
station | ayout for one enbodinent of the invention is
generally shown in block schematic diagram The
service station 2 includes underground storage tanks 4
for containing liquid fuel conponents for supply to
liquid fuel blending punps 6, 8, in this exanple,
which are |l ocated at one or nore refueling islands of
a station 2. An electric charging island 10 is

pr ovAsladebait of ﬂfé\aifngéﬁ?d%h gntel tBetdxpeciedhnéystetfis féN Sewering
a hydrogen fuel isl 12 is provided for refueling

pr@égﬁto%zlﬁ Hitlie® vhidiae! 1! resé’rﬁhirﬁ)eﬁﬁaré hgdy QeE&%mzed and

include a reforner, as previously nentioned. Station 2
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or provi snacks,

arious n sities, /AvV clelstation wire
SRS PRGBS e A B, B h 558 future. Ao
bldlrectlonal conmmuni cat i on between vehi c| es
thenariqus: emROiments Gk aeiRYRIKIOR - agdepepied; In dswﬁnﬁewnﬁave
liquid fuel blending punps 6, 8, electric chargin
baen geveloped dn the direspii inventorsy fors parmitting the seodifi Qat@n of
station 2 further includes a radi o comruni cation
pregantesended cstatiarmmmwithi catnimgl wiosh in rathet evgrdsodhe edarious
termnal ordering facility, for resupplying the
erabadimamts? ofi the Vraventions takenkita eapcound therurideegstnd i storage

For exanple, it is
capability of typical present service station, and to the greatest extent possible
utilize such underground storage without requiring extensive modification

thereof.

With reference to FIG. 1, the future service station layout for one
embodiment of the invention is generally shown in block schematic diagram.
The service station 2 includes underground storage tanks 4 for containing liquid
fuel components for supply to liquid fuel blending pumps 6, 8, in this example,
which are located at one or more refueling islands of a station 2. An electric
charging island 10 is provided for recharging pure electric vehicles. Also, a
hydrogen fuel island 12 is provided for refueling hydrogen drive or fuel-cell

vehicles that do not include a reformer, as previously mentioned. Station 2 also
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expected that a conputerized ordering systemw || be
utilized, whereby if certain Iiquid fuel conponents
of the underground storage tanks 4 reach a m ni num
| evel , or tanks (not shown) containing liquid fuel for
t he bl ending punps 6, 8, or for the hydrogen fueling
island 12, require refilling, ordering therefore wll
be automated. In this exanple, C Store 14 includes
the conputerized re-ordering system and the
necessary connection to the radi o conputerized system
in¢lideora convenience Storeppd i(EsStorenfdr heroviding nadtordstslewiti dood
center 20, for this exanple. The vehicle/station

srMck8! 85 ofIMVARbGS heEedditidss A sHididrtatiow wiele¥s @bMtnunicator
bi di recti onal conmmuni cati on between the fuel bl ending
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chargl ng 1 sl an ore venhi cles entering
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or any other wireless system capable of providing the
thge Sdaliony 2 cBiR@Ri dgludas bt (RS cARMuTiFation. Sysiemt g for

various operating systens of the station 2, including
carmuaicsting witha remotety locatep dermipakcerdering faciliy  fae Fesypplying
centralized vehicle/station wi reless conmunicator 16
thei sthtibe 21withi ¥aribusoitessc required Her [theustatidrueForbexandpley it is
punps 6, 8 the hydrogen fueling island 12, and the
expleetdd that & arnputerizesl araeriddsystém Wil \be wtilizee,dvicerebyl if certain
conmuni cat or associ ated therewith, for providing the
ligRf BRst damponents of the underground storage tanks 4 reach a minimum
level, or tanks (not shown) containing liquid fuel for the blending pumps 6, 8, or
for the hydrogen fueling island 12, require refilling, ordering therefore will be
automated. In this example, C-Store 14 includes the computerized re-ordering
system, and the necessary connection to the radio computerized system 18 for

reordering supplies from the terminal ordering center 20, for this example.

The vehicle/station wireless communicator 16 is included for providing
bidirectional communication between the fuel blending pumps 6, 8, hydrogen
fueling island 12, electric charging island 10, C-Store 14, and vehicles entering
the station 2, as will be described in greater detail below. Note that the

vehicle/station wireless communicator 16 can be provided by either a radio
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conmuni cation. Al so, vehicle 22 is assuned to include

an appropriate wreless comunication systemfor

bi di rectional conmunication with the wreless

conmuni cator 16, as shown. In FIG 2, a liquid fue

bl endi ng delivery area or a portion of a fueling

island 24 is shown. In this exanple, a blending punp

26 includes octane and sulfur sensors, and a sul fur

or "S Trap" 28. Note that when delivering fuel to the

various underground storage tanks 4, a tank truck 30
caminunimation lsystens| infrarasugbmenuniatibnrsystems,oor 82y other wireless

insuring that fuel of |ess than a specific maxi mum
systérhwapablerdferbvitingdhé ineeesshry commuaigutioprbetiveeh &nkyehicle,

by termnating fuel delivery if the sulfur content

ar%ﬁﬁ?dénéﬁbeoﬁéﬁﬁtlﬁy nBysterhs! lof &R iskflfon! zvmbludld@; fHal &-Store 14.
exanpl e, the storage tanks 4 include three individual

T B S, il e, AR e
cdrnr%k g&ﬁ 161\% Hﬁ 3gr egg’h oﬁg% ﬁ(%u@m.rﬂr?eel ﬁiéésrgo%éﬁumps 6,8

con ed to rng punp

ni cat or. 16 whi a usly nmentione an,be
tng Hhe fL&?"PSd%I?EW v aniihp Sled phalive, 5 107y Fave
comuni cators_ 16 dedicated to each of the bl ending
deglicaied sompenicatpro assariatsd nthesewith. of Broviding s%?vf‘%@ssary
station 2, respectively. In this exanple, upon
cwmmumcagom Hilset ¥ahiga 22 istassumedriatinelude anrappropiiate|véreless
22 can press a button for submtting information as
capmmunicatiomn| system? foro bidinectinnalke | cossmunication cwitlor thes ,wireless
the information including the type of fuel
communicator 16, as shown.

In FIG. 2, a liquid fuel blending delivery area or a portion of a fueling
island 24 is shown. In this example, a blending pump 26 includes octane and
sulfur sensors, and a sulfur or "S Trap" 28. Note that when delivering fuel to the
various underground storage tanks 4, a tank truck 30 delivers the fuel through a
sulfur sensor 32 for insuring that fuel of less than a specific maximum sulfur
content is delivered to an appropriate tank, by terminating fuel delivery if the
sulfur content exceeds the maximum sulfur content level. In this example, the
storage tanks 4 include three individual tanks 34, 36, and 38. In addition, an
aboveground Additive Tank 40 is included. As shown, all of the individual tanks

34, 36, 38, and 40 are directly connected to the blending pump 26. A wireless
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required by the vehicle 22, the driving condition of
the vehicle, the maintenance record of the vehicle,
and i nspection information for the vehicle 22. In
turn, the wreless comruni cator may respond by
transmtting back to the communicator (not shown) of
vehi cl e 22 nmai nt enance suggesti ons such as an oi
change that is now due, and also may transmt
conveni ence store 14 favorites or specials of the
day. The wirel ess communi cator of vehicle 22 is
copiratinicator y1&)pehighl & previowsteinventisned aczal bé ravceniralpl Bxated
conmuni cator 16 indicative of the service island the

con@fLificatorus ofa glardify of esmtinightors'rs dbdicated ®uéch of the
di splay and/or oral nessage is presented to the

bl ﬁd1h§ SurfpS’ &f % O,Irfg; i eatdrhingt '%?at%ﬁE;be:Qhé sééwrée station 2,

ocati on. The Irectional information illustrated

re?%cgfvg ?n S le, Bp&? kérmgt fh@gstaf'i‘ﬂﬁj Zoﬁﬁ% Prerator of the

ion may ansm d¥fromyv cfe
conmuni,c |atter tao

LIe S or th he
vl 2F SanFHey 8 5URp rorubriting Btcafign 35 shopkn bk 42 10
|nclude f uel v 50,to, 90 (Re rch COctane
hRuHSBICRS WP RMA G qﬁar"f‘% tﬂzq iefipg dner bipe of fuel
Tank 36 may i ncl ude fuel %reater than 100RON , and
regdivech by the pehigle 225 ike gsvwaycqn ifon ek the welicie; the mainfenance
of greater than 40 CN (Cetane Nunber). and ot her
recordoofrthe i vehiale yartskinspectiminfaraditiondon thehvetliele 22. o turhethe
W rel ess communi cator 16, or fromthe latter to the
wikdis < temaiunicliteromaly mesporsl by tnapbmittingublaciB4o thesy comaiunitator
fuel having a 50 to 90 RON (Research Cctane Nunber)
(n® $Kbvi®) STRrBHIdRE PRsmBRterdricki suglgestiorsUdtidh as an oil change that
is now due, and also may transmit convenience store 14 favorites or specials of
the day. The wireless communicator of vehicle 22 is preferably operable to
receive a sianal from wireless communicator 16 indicative of the service island
the vehicle must go to for servicing, whereby a visual display and/or oral
message is presented to the vehicle operator to identify the service island
location. The bidirectional information illustrated herein is not meant to be
limiting, and other information may be transmitted from vehicle 22 to the
wireless communicator 16, or from the latter to the vehicle 22. Also, in this
example, tank 34 may include fuel having a 50 to 90 RON (Research Octane
Number) with 40 ppm (Parts Per Million) of sulfur (S). Tank 36 may include fuel

of greater than 100RON , and having 0 ppm S. Tank 38 may include diesel fuel
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(S). Tank 36 may include fuel of greater than 100 RON,
and having 0 ppm S. Tank 38 may include diesel fuel
of greater than 40 CN (Cetane Nunber). As further
shown in FIG 2, for use of the fuels illustrated as
being | oaded into tanks 34, 36, and 38, respectively,
the bl ending punp 26 can be operated to deliver from
its nozzle 41 87 RON regular gasoline with required
additive for vehicle 22 from Additive Tank 40, or a
bl end for providing 92 RON froma blend of the fuel
ofi graaiek that 40hdCIS6(Gdtang Muiribes)ddanid \athénr dmfotraatiord@nay be
for a super grade of gasoline; or greater than 100
trandified HONRGBhiLRY 2Dt Hgliniteledsodmmusidatdr ab, of fre fhieolatter
tanks 34 and 36; or an ultra-low sul fur fuel fromtank

tOQﬁ?fv@hlci@iZQ Vﬁ%bﬂ IBthsae)ééﬂ’ﬁbIQ t%n%%mwlirﬁﬂh&é/flﬁl ﬁb‘\ﬂhg a 50 to

suppl i'ed hydrogen froma reforner; di esel

QCEE@N &fé{eg%ﬁ’% et N it Hbt@mf r@grtg ‘Tc’er%’ﬂ%tﬁ;) ‘b\lfv%ulfur

conpreSS|on I gni engi ne; or

<§3-etf%e’§§'r§%ﬁiqc&ﬂe%9dei 3 gleten e LA RN, 85 it d,gbm s
Telifﬁ(n i}%@la EEJCI gzesgﬁénﬁa[)pfgérea n Vehhﬁ&%é&ﬁz@%'@h@@g«? Sovvn

of the bl endl ng punp 26, nmany ot her bl ends of fuel
fromtanks 34, 36, 38, and 40 can be delivered. 15 1In
FIG 3, aliquid fuel blending delivery area or island

50 iAsfunthes shawnén BiG.i 2 Iforyusehef thearfeelslillustiates asibping loaded

system 26 as in FIG 2, the difference being that
intol fanks 3¢, BEANE B8] respestiealy cttietidersding pyend 26icanbe operated
tocd(zarl]i:/:jll 1[;('):19&3 nozzle 41 87 RON regular gasoline with required additive for
vehicle 22 from Additive Tank 40, or a blend for providing 92 RON from a blend
of the fuel in tanks 34 and 36 along with additive from tank 40 for a super grade
of gasoline; or greater than 100 RON/50-90 RON for providing a required dual
fuel from tanks 34 and 36; or an ultra-low sulfur fuel from tank 36 for delivery to
a vehicle 22 powered by a fuel cell supplied hydrogen from a reformer; or diesel
fuel of greater than 40 CN from tank 38 for a vehicle 22 powered by a
compression ignition engine; or low octane/diesel fuel from tank 38 without
additive for vehicles powered by a homogenous charged compression ignition
(HCCI) motor driven vehicle 22; all as shown in block 46, for example.

Depending upon the design of the blending pump 26, many other blends of fuel

from tanks 34, 36, 38, and 40 can be delivered.
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different fuels than those associated with bl ending
island 24. More specifically, blending punp 26 is
connected to a tank 52 containing diesel fuel of 20 to
40 CN; a second tank 54 containing diesel fue

ranging from40 to 55 CN, and having |l ess than 10 ppm
of sulfur; and a tank 56 contai ning unl eaded gasoline
of 87 RON that is free of sulfur. As shown in box 48,

t hrough use of the aforesaid fuels, the blending punp
26 can be operated to, for exanple, to deliver 87 RON
unl eaded gasoline with additive fromtanks 40 and 56;
or ultra low sulfur fuel fromtank 56 for a vehicle

22 pevERIE®,by wydid €lek Bldndirgy ddiiesg! aredebr idlasansaincludes
52 for dellvery to a vehicle 22 powered by a standard

su@b@ﬁbwheosam%nabnﬁng%urap |sQutens 8ned Gh e5e! 2f uRl dfffefdice

w t hout additive for "use by a vehicle 22
I; t e
ooy Tt ibhey, gfin ?,%.'%Swa'b B To o208 Bfks P et ging
not her
et B b, (00 35o GARAYTT Blssling RErkpH 2@5%6394%0&"%
64 are uti zed as  shown i,n
bIGHURE PUFALPS 57 Chadotsa n adenba? Sty 1".‘?5?' figBof 20 to 40
di esel fuel of greater than 50 CN, but_ havi ng | ess
tharsepgngﬁﬁnbf54sgq>mtammgrarﬁ§etsﬁlql HangipesrepsH tadSEN, and
16 greater than 100 RON, and is free of sulfur. Tank
hagihg les$ thiars 1@ ppoebf eulftgaaod iartank 5§y ¢onjainingouniaaded gasoline
rating ranging from50 to 90 RON with 40 ppm of
of 8t RON Mét lis fide of calftm. N&s ishownf inabak | 48)| thrdugh sise tdfethe
bl endi ng punp 26 can be operated for
aforesaid fuels, the blending pump 26 can be operated to, for example, to
deliver 87 RON unleaded gasoline with additive from tanks 40 and 56; or ultra
low sulfur fuel from tank 56 for a vehicle 22 powered by a fuel cell; or diesel fuel
from tank 52 for delivery to a vehicle 22 powered by a standard diesel or Cl
engine; or a low octane/diesel fuel from tank 54 without additive for use by a

vehicle 22 powered by an HCCI engine.

In FIG. 4, another example of a liquid fuel blending delivery area or
island 59 is shown for another embodiment of the invention. In this example,
four fuel storage tanks 58, 60, 62, and 64 are utilized, as shown. The tank 58
includes diesel fuel of less than 30 CN. Tank 60 includes diesel fuel of greater

than 50 CN, but having less than 10 ppm of sulfur. Tank 62 includes gasoline of
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di spensing fromits nozzle 42 bl ended or unbl ended

fuel s as shown in block 66, for exanple. Mire

specifically, 87 regular octane gasoline with an

additive from tanks 40 and 64; or 92 RON super or

prem um gasoline with additive froma blend of fuel

fromtanks 62, 64, and 40, respectively; or a dual

fuel of a blend of greater than 100 RON gasoline from

tank 62 with | ess than 80 RON gasoline fromtank 64;

or ultra low sulfur fuel fromtank 62 for delivery to
greatev ¢harc t00 ROQMvacbid frehoftsdfu? 2T ankcb4iihchgles a &febiomgasoline

or greater than 50 CN diesel fuel from tank 58 for
haAH§PAs 58iaP@ radig Fajing ABhNES t6/00\RON wigh 40 |ppn? 3f sWlfur. With

| ow octane diesel fuel fromtank 58 with additive

thfsréamsnﬁadforflef B%llafb?é H?élé rlﬂeaolélﬁdlh§ Ip%m%?zé rdavebe Bber:ﬁ@d for

engl ne. 5, an exarrp e of corrpr essed

dlﬁe‘}{sﬂ%ﬁl’ﬂ?rﬁg@ n&‘iLé %f’b}(en@%gﬁr‘?fnblénﬁlearfgelg s showHifblock 66,

es a rogen ivery pump mechani sm
havi n Qzzl e di.spen
forgarilg; e Shpeficaly a7 ibal aaﬁaﬁﬂsg%gg{@ed?@ﬂ@ﬁ?%%”ﬁom
dellvered from k truck 72 to a st e
tartise 4y A0 rOE (RN SYRR " ealTP gA5o T %%@ﬁdlf Yo diom 2
the storage tank 74 and delivers the sane vi
blensh of welrfromdapks 62164 Andd G yasrrivelyapka dx@l t'q%pf adlend of
installed within a hydrogen fuel ed vehicle 22. As
greatev ithars 100 RQONrgasetine from tank: 62 avithy ess dban 80eROGIN gasoline
vehicle 22 is driven by an electric notor that is
fromovanie ©4; loy wredowi sulfuy fdelr fromdtankod? dorf deliverglto a fuel cell
onboard the vehicle 22 that does not
powered vehicle 22 including a reformer; or greater than 50 CN diesel fuel from
tank 58 for compression ignition engines driving vehicle 22; or low octane diesel
fuel from tank 58 with additive from tank 40 for refueling a vehicle 22 driven by

an HCCI engine.

In FIG. 5, an example of a compressed hydrogen fuel delivery area or
island 67 is shown that includes a hydrogen delivery pump mechanism 68
having a nozzle 70 for dispensing compressed hydrogen 76. Hydrogen, for
example compressed hydrogen, is delivered from a tank truck 72 to a storage
tank 74. The hydrogen delivery pump 68 extracts hydrogen from the storage
tank 74 and delivers the same via a nozzle 70 to a compressed hydrogen tank

76 that is installed within a hydrogen fueled vehicle 22. As previously described,
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include a refornmer. In FIG 6, for another enbodi nent
of the invention, an electric vehicle charging area
or island 77 is shown. The electric vehicle charging
island 77 includes an electricity delivery panel or
charging system 78 driven by electric power source
80, for recharging the batteries (not shown) in a
vehicle 22 drive by electric notors powered from
rechar geabl e storage batteries (not shown). In another
enbodi nent of the invention, a conmputer 31 (see FIG

suth a hydrogeh fuksed vehitlee22is! drivenybyt amklectricakot®d tHadris powered
delivering liquid fuels. The conputer 31 is

byP eRtridiiyederivedt flom af fues ftell - iboavdthe vehitié raze thad ddesr not
interrupting the flow of fuel to an underground

inel gé%g@ﬂ%ﬁﬁ% if the detected sulfur level is higher
t a predetern1ned safe | evel. Underground storage
tanks 4 of the various enbodinents of the invention
are independently piped to the dispensing punps 26.

ut: qQff v es (,not _sh a [ u . .
fuelqhkﬁgncﬁ Tt ABBtagG S méaf’ 88 g ol 415 eiid, {nicte
, respectivel whi.ch are oper at e en
Chesains TR QIR B deSngua: der SBRG, v &%afg"ﬂ% é@gn@, 77
avai l able fromthe associated bl ending punp 2
ingetes @nyeleetrigity drlivery pamel o chpfding siptgney 8 f!ﬂ)@f‘et% electric
(not shown) al so include any necessary hardware and
paedrt searee 80y for réchargingdhe rgtieriap {nateshosig iB& vehicle 22 drive
provide required fuels to be delivered to the
byelbcicanotd® powered from rechargeable storage batteries (not shown).

In another embodiment of the invention, a computer 31 (see FIG. 2) is
included in the delivery tank truck 30 for delivering liquid fuels. The computer 31
is programmed to turn off shut-off valves in truck 30 for interrupting the flow of
fuel to an underground storage tank if the detected sulfur level is higher than a
predetermined safe level. Underground storage tanks 4 of the various
embodiments of the invention are independently piped to the dispensing pumps
26. Also, shut-off valves (not shown) are included at the fuel blending islands
24, 50, and 58 FIGS. 2, 3, and 4, respectively, which are not operated to their
open condition unless a designated fuel or blend of fuel is available from the
associated blending pump 26 for delivery to a vehicle 22. On site computer

systems (not shown) also include any necessary hardware and software for
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As previously nentioned, other hardware/software (not
shown) is included in the systemto permt wreless
comuni cati on between a consunmer and a given
di spenser 26, 68, or charging system 78, and/or the
C-Store 14. Note that existing technology is expected
to be utilized for the hydrogen fuel delivery area or
island 67. Also, existing technology is expected to be
used for the battery recharging island 77. Further
operation of the inventive Future Service Station 2
operbting@unips 26leamnd i68etd. poyvjdec edduiredafuetsniu berdaliered to the
driving his/her vehicle into the service station 2 is
vaHidlesped by signage to an appropriate fueling
| ocati on. Gasoline powered, diesel powered, HCC
power ed, hybrid engi ne powered, and sone fuel cel
powered vehicles 22 will be directed to the fueling
i sl S . p LGle.e :
reqatt Pediousl dféntRied, SR8 PRIBWALG G aICTndt s1Bah) s
. hydrogen fueling island 67. lLastly. . tr] [
ingFPA e e o et witeles B 2y e iR S pGfumer
77. 19 |.n this_ex | e, upon arri vi Y,
anda gbien dishartsenas, Gb REhelng sYsipm 78, Aniardes Cabloye 14.
communi cate via its onboard w rel ess comruni cation
systemwith the wireless communi cator 16 associ at ed
with a given one of the aforesaid islands.
| nf dietetthathexisting techedlogy és zpecied dalbeyutiiized frrtbeihydrogen
fuel type properties required for the vehicle 22

fuékdgivenpgasal ormslandi6ys Allso, leKIsSting igchromyy, is@xpected to be used
electricity,

for the battery recharging island 77.

Further operation of the inventive Future Service Station 2 will now be
described. Typically, a consumer upon driving his/her vehicle into the service
station 2 is directed by signage to an appropriate fueling location. Gasoline
powered, diesel powered, HCCI powered, hybrid engine powered, and some
fuel cell powered vehicles 22 will be directed to the fueling islands 24, 50, or 58.
Also powered vehicles 22 that require compressed hydrogen fuel are directed
to a hydrogen fueling island 67. Lastly, electric powered vehicles are directed to

a battery recharging island 77.
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along with required liquid fuel octane |evels, sulfur
| evel s, and additive requirenents). Vehicle 22 w ||
al so conmuni cate its mai ntenance history (e.qg.

m | eage at the last oil change, condition of oil, and
so forth), and inspection information as to when the
vehicle 22 is next due for inspection. The wireless
comuni cat or 16 associated with a given di spenser 26,
68 is next nade operative to comrunicate to the
consuner via a visual display (not shown) |ocated on
t he Intkis@xatmpll, fupein artiving 26 a giverorefeeliingrisliand} @ vehicle 22 will
directly to the vehicle for displaying on an onboard

alomalieallysaoph@ihiehtd Vi itdnbehel wirBliss Tomnication system with
suggestion that the consuner set up an appoi ntnent for

the wirE1B8€ CofrhusiBaBcre %88UcGated | WRIPRC biveR: orfs o@tt{iﬁ;aforesaid

mai nt enance requirement, if appropriate. Al so

islggag.elﬁ%oer%ﬂoﬁ é‘rot% 4 Qéfﬁﬂlégigf@kaﬁm l?*&i?&éa fultl t)?f?ég grt'ogrerties

verti senmen 0O a ve ess conmmurl

16. wi L1 .al so, ire whether the i, at con -
refig far tFs Ve [ BRSPINE. olsBl FGEE BhE0eRCHE HE ity
ulling a trailer up,a hill for a 100 mles, or .
al %v\mth?n@qey@? ehieyig” fushgoctape lgvelsarRulll fgvels, qngk additive
consunmer will be pronpted by the wrel ess comuni cator
regaireroenisdi Kehielet 2% wilhalsatcopimpniepte; ikamairtepgnes: history (e.g.,

purchased for the vehicle. In this enbodi nent of the
mileagenai the last aniipthemngef caodition ofrailjandeso fforth), laad inspection

consuner to performw ||l be to request a specific
informiatibn aé td whien the hehiclec22 igatext Hee fier ingpadiione or

i nspection, convey any expected abnormal driving

The wireless communicator 16 associated with a given dispenser 26, 68
is next made operative to communicate to the consumer via a visual display
(not shown) located on the associated fuel pump 26, 68 or communicate
directly to the vehicle for displaying on an onboard display system of the vehicle
(not shown) a suggestion that the consumer set up an appointment for a
needed oil change, vehicle inspection, or other maintenance requirement, if
appropriate. Also the convenience or C-Store 14 will communicate or send
advertisements to a vehicle 22. Wireless communicator 16 will also inquire
whether the associated consumer expects to do any abnormally severe driving,

such as pulling a trailer up a hill for a 100 miles, or traveling extremely long
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conditions to the wireless comuni cator 16, select
upgraded fuel additive to inprove vehicle performnce
(if appropriate), and order food or other itens from
the CStore 14. Upon receiving the replies fromthe
consuner, the wireless comunicator 16 wll then
program t he associ ated di spenser 26, 68 for providing
the required fuel based on the vehicle requirenents
and expected driving conditions. If necessary, the
required fuel is internally blended via the
distanaoes.aAled, thesgmnssiamerAdill ther progiptad dyothet wieelésse cemmunicator
avai l able fromthe wunderground storage tanks 4, while

16to ihbigatatie drhotntad diel Shatny td Be purfch@sed dsh the vehiclg. om
t he associ ated Additive Tank 40. A hydrogen fueling
di spenser 68 will be programmed to di spense
conpressed hydrogen from an aboveground storage tank

74, (hfthi ' L S f : :
poudl S SERRERIERES o dir Sk Ragib 15glpes for e
| , ™ i . .
odP bl (Bt R 5"t hotse o Shpcife Bl orctugl sivegle
e&‘htg 21 _vehicle's batteries %no_t shown) .via an drivi
vehydle ( NRINANCE ALUNSRECHAN A SBMYDY i34V e SXRESHGR ARSormg} driving
attachnment to the battery systemof the vehicle 22.
congitions (i t@efwgelesggqnypgglpa%éﬁﬁf, (Felech poraded fuel additive to
paraneters, such as sulfur content, are checked by
impnevesvehidenpesfoonance(if arpropdatehanduerder food oretiher itenzofrom

Where appropriate, filters, traps, and so forth are
the @:Btated4i n t he present inventive systemfor renoving

Upon receiving the replies from the consumer, the wireless
communicator 16 will then program the associated dispenser 26, 68 for
providing the required fuel based on the vehicle requirements and expected
driving conditions. If necessary, the required fuel is internally blended via the
associated dispenser 26 through use of the fuels available from the
underground storage tanks 4, while at the same time adding any required
additives from the associated Additive Tank 40. A hydrogen fueling dispenser
68 will be programmed to dispense compressed hydrogen from an
aboveground storage tank 74, if the required fuel is hydrogen for fuel cell
powered vehicles 22. Similarly, if the vehicle 22 is a pure electric vehicle, the

electric vehicle recharging island 77 will be programmed for recharging the
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trace | evels of various contam nants, such as sul fur
Dependi ng upon the local regulations, either a
consuner or a station attendant will be instructed to
di spense the desired anmount of fuel to the vehicle 22.
Shutoff valves will be turned off imediately if the
gquality of fuel is determned to not be consistent
with the requirenments of the particular vehicle 22
being refueled. Wiile waiting for refueling or
rechargi ng, a consuner can wrelessly place orders
véhivle's Osatteries d(nott helfowrgceiasan i electrit r cable Heavingnaenapprogriate
store 14. The consuner can al so use his/her vehicle

conPBBOR fSradtiichhiert @O HRS battér sy8tho of e dehitiecde For liquid fuel
comuni cator 16 to schedul e an appoi ntnent for vehicle

véﬁﬁdeé‘éput l %Uahtgsﬁéﬁﬁﬁq'e%}s dhénh ‘é@%?rcbﬁ%t syret @r’%@cﬂéd by

re Servi Station 2 is also progranmed

g 395 Beftre d%?%'#@%ﬂ%%ﬂ?ﬁéﬁ?& WhERTHHE R fiters
Fut ur ice

it Gt S Mgl g eg%ﬂé%@@ﬁ%@?& o dfouing
| evel of fuel at iven tinme in th n

tragedPug af 4uS ConmIfaN A aHeh 8 SHk, DRpe nﬁw@gﬁw Fhe loca
conpressed 22 hydrogen storage tank 74

regdlgtions, caitheigaveeNsamerr er é?,sf‘?t%l%‘rrﬁﬂ@'&%ﬁﬂto‘ﬁ{'” Q?s'lném’qtgd to
with a term nal ordering center 20 for having fuel

disfrrisectheddesirednamosntaof frel 2o dbe rvehidle @2. Shutafbvawes gl be
t he af oresai d underground and aboveground tanks. For

tutree off imnEdiatelyamhengoality af foelaissdeteimginBd tto rmot Ser eorsistent
Station 2

with the requirements of the particular vehicle 22 being refueled.

While waiting for refueling or recharging, a consumer can wirelessly
place orders for food, and other necessities, from the convenience store 14.
The consumer can also use his/her vehicle communicator to contact the
associated wireless communicator 16 to schedule an appointment for vehicle
maintenance or inspection. The computerized system of the Future Service
Station 2 is also programmed for charging all purchases to a consumer's
SpeedPass or credit card. As previously mentioned, the inventive Future
Service Station 2 will also have its hardware and computerized system
programmed for monitoring the level of fuel at any given time in the

underground storage tanks 4, in the Additive Tank 40, and in the compressed
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wWill mnimze run outs of fuel. In addition,
monitoring will mnimze product contam nation from
product m xing. Lastly, also as previously mentioned
above, a liquid fuel tank truck 30 for delivering
fuel to the service station 2 will include a product
guality sensor to nonitor key paraneters, such as a
sul fur sensor 32, as previously indicated. The tank
truck 30 wll include valves for term nating fue
delivery if for exanple the sulfur dispenser 32
hyitoges stdrage tthak sid, ffor doenmlinicatirap eice at Witeless communication
predeterm ned |evel. These sensors will also insure

syshsh 18 Witht 4 fernfifiall 6RK@riAGEMteroP0 ffbhehawﬁngdeICdellv%red to the
delivered to the underground storage tan or any

st'alfrlgjl gza%dreq@ﬁ@? & r‘e'f'@éhngt RBa4HE és%f&‘gndﬂrb%ﬁﬂhaﬁbaéb&}éﬁround

i ment the I nvéntion ave een shown and

taEE%Cl 6:{3\2% R* QS&% ar @orﬂ&hn[&%ﬂgﬁ rﬁgar%e thé 'ﬁu&urgg%eﬁ/ib‘es&a%n 2

recogni ze vari ou cat

1o the. enmbodi f the sent venti an,
wifoRTITIZR PGSR & fusht M BRUESEomarBHTRY Whamigf product
and scope of the appended clainms. 23 What is clained
quﬁam![‘at'ﬂ“ﬁ@ﬂbmo?é'& JWHNG| e service station conprising:
a plurality of service islands for dispensing a
plurality of different fuels to vehicles, said fuels
including multiple grades of gasoline, nultiple grades
of Lastly, also as previously mentioned above, a liquid fuel tank truck 30 for

delivering fuel to the service station 2 will include a product quality sensor to
monitor key parameters, such as a sulfur sensor 32, as previously indicated.
The tank truck 30 will include valves for terminating fuel delivery if for example
the sulfur dispenser 32 senses that the sulfur level is above the predetermined
level. These sensors will also insure that only the required amount of fuel
product is delivered to the underground storage tanks 4, or any utilized

aboveground storage tank.

Although various embodiments of the invention have been shown and
described, they are not meant to be limiting, those of skill in the art may
recognize various modifications to the embodiments of the present invention,
which modifications are meant to be covered by the spirit and scope of the

appended claims.

23 °



di esel, and bl ends thereof; a vehicle wreless
communi cator in a vehicle entering said station for
transmitting signals indicative of the vehicle' s fue
requi renents; a station wreless conmuni cator for
receiving signals fromthe vehicle wreless
comruni cator, and respondi ng thereto by sending
signals back to said vehicle to direct the vehicle to
a service island capable of servicing the vehicle;
and said plurality of service islands each including a
service wireless conmunicator for responding to
Whbbikalsiniedas? t he vehicle wirel ess communi cator of a
vehicle directed thereto, respectively, for
restricting fuel delivery to the vehicle based upon
its detected fuel requirenents. 2. A notorized vehicle

1,36k pRHAY SO st c?fagﬁémga' ity of service

or servicin U|r|ng a plurality
of different fuels Lnclu | 1. pl
or adobuiAg Bt seice Tsialfs ‘??ﬁ cﬁs‘a?rgaf&a Horafi Y gl o
reof /or hydro and/ el ectrjc rec gin
veifies, SAihTurls USRS OF Geolle, cRERP. ordtes of
entering said station for transmtting signals
dieseli ang bleadstheseqiehi cl e’ s servicing requirenents; a
station wi reless comruni cator for receiving S|gnals
f r ora vehkicleewireless aammupicatar dnmainiebidie rentexing said station for
respondi ng thereto by sending signals back to said
transmitting signals indicative of the vehicle's fuel requirements;

a station wireless communicator for receiving signals from the vehicle
wireless communicator, and responding thereto by sending signals back to said
vehicle to direct the vehicle to a service island capable of servicing the vehicle;
and

said plurality of service islands each including a service wireless
communicator for responding to signals from the vehicle wireless communicator

of a vehicle directed thereto, respectively, for restricting fuel delivery to the

vehicle based upon its detected fuel requirements.

2. A motorized vehicle service station comprising:
a plurality of service islands for servicing vehicles requiring a plurality of
different fuels, said fuels including multiple grades of gasoline, multiple grades

of diesel, blends thereof, and/or hydrogen, and/or electric recharging;

24 °



vehicle to direct the vehicle to a service island
capabl e of servicing the vehicle; and said plurality
of service islands each including a service wrel ess
conmuni cator for responding to signals fromthe
vehicle wirel ess communi cator of a vehicle directed
thereto, respectively, for restricting fuel or

el ectric recharging delivery to the vehicle based
upon its detected fuel or electric recharging

requi rements. 3. A notorized vehicle service station
conprising: a plurality of service islands each being

confd gehielt WireRB6VEdiAmdRIdatdilinas vehidhe enbéringpbaidi gatlon for
vehicles, including: at |east one first island

trér{k‘?llnﬂ P"!Q?r?éls |rﬁ%°attlvé Jf bhehidid'8 E',éidvﬁn"q Pec{?]nr%ﬂﬂalrﬁ&! punp,

I ng gasoline, diesel ogen power ed

Veh'§ fation \W?%EQQ%O%%EXQF cf?ﬂbd%%v%%?qn\éﬂnﬁ%lrﬁ?he vehicle

i nclude an onboar or ner
drogen eas ond | and i u
W'aé'ﬁ% Ewnaqai%reﬁe? xgePQpindiherdP Woren n%a'gnafé%@gg 0%aid
cle hat do not . inc)Jude an _onboa
v Fec gbewggg‘je Eha SeRfieey '%'%Ja%oa}q?ﬁ: i) aﬁwgcl%the vehicle;
electrlc battery recharging systemfor recharging the
anghtteries of electric driven vehicles; and

said plurality of service islands each including a service wireless
communicator for responding to signals from the vehicle wireless communicator
of a vehicle directed thereto, respectively, for restricting fuel or electric
recharging delivery to the vehicle based upon its detected fuel or electric

recharging requirements.

3. A motorized vehicle service station comprising:
a plurality of service islands each being configured to service particular
types of motorized vehicles, including:
at least one first island including at least a first liquid fuel blending
pump, for refueling gasoline, diesel, and hydrogen powered vehicles,
whereby said hydrogen powered vehicles include an onboard reformer

for converting gasoline to hydrogen;
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a plurality of underground storage tanks for
containing liquid fuel- conponents, said tanks being

i ndividually connected to said at least a first
liquid fuel blending punp or punps; a vehicle wireless
communi cator being installed in individual vehicles,

i ncluding activation neans for permtting a vehicle
operator to turn on the vehicle comunicator when
entering said service station to transmt signals
coded to provide vehicle related information including
the type of fuel required by the vehicle, and/or

el ectri c gierhaf @ned seesmd risRat hclddigy e Mydrdgen dispensing
driving condition, maintenance record, and inspection

' nf QR 956 réi‘uéifr@t hﬁﬂoﬁéﬁ Softred %ﬁ?él&sct%taf’ﬁofﬁﬁt mclude an

nicating wt a ve W rel ess conmuni cat or

[ce station, for directing the
assodif@ef’d Petdiet

vehitle to one of said plurality of

service i Ian s_capab] e, of sepy cing the e: and.
a plural |a? @*@e'ﬁ'%rfda ‘H"?%I sgleggﬁrﬁ%}ke{&t%?@ arging
each beln? dedlcated to an i ?lVldua one of  sai

pl ursysteny fore‘é,'@fg!”@éhﬁgagﬁa%s ot glectric Asive yghiclgsy ﬁﬁ?’s
froma vehicle wrel ess conmuni cator and respondi ng
theret o yplupgity ebrndeiareund SW&@%MSJQ@GO%@W"Q:BQUK’ fuel
island to service the vehicle, by signaling to the

v e hicongonientd, esgd wm::ubﬁeingtindivkibal!y coenanied dd saitl at least a
service island is ready to service the vehicle or

t hatfirsthiguidsfuanblengiaygiungmohpsmpsen t er m nat ed and

CannaOtvehicIe wireless communicator being installed in individual vehicles,
including activation means for permitting a vehicle operator to turn on the
vehicle communicator when entering said service station to transmit signals
coded to provide vehicle related information including the type of fuel required
by the vehicle, and/or electric recharging requirements, the vehicle's driving
condition, maintenance record, and inspection information;

a station wireless communicator for communicating with a vehicle
wireless communicator as it enters a service station, for directing the associated
vehicle to one of said plurality of service islands capable of servicing the
vehicle; and

a plurality of service island wireless communicators each being

dedicated to an individual one of said plurality of service islands, for receiving

signals from a vehicle wireless communicator and responding thereto by
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service the vehicle, and that if applicable the
vehi cl e requi res nmai ntenance and/or inspection based
upon information received fromthe vehicle's wreless
conmuni cator. 4. The service station of claim 3,
further including: an additive tank for containing an
addi tive conponent required in liquid fuels for
powering certain vehicles, said additive tank being
connected to said at least a first liquid fue

bl endi ng punp. 5. The service station of claim 3,
further including: a sulfur sensor for sensing the

cdifighiHhg S8 a888cistbd Bchied iStane eneaivicasthitvehicle,b®) Signaling to
transferred froma tank truck to one of said plurality

thBvehRaE W48 d.:onfrf&@ﬁié&%r frittRe a§§c%]<gat§g 'esFaWicé RIS is ready to

I ncl udi ng means r termnating t conponent
t | £, 1 f )
SOV RIDEVabkie P 3t ire SR Ry B ieriSed and;cannot
3,. further .including; .a _conveni ence store (C Store
settieo e, vielg. oB Dk ihaRikan B Menisie Fegulis, fidftgnance
to purchase food, drinks, and various_other itens; 27
ang{prinspaeiasnbagech HRQR INfBFMaiAT: FRCSIvaseirery Po\@%ﬁ%r{%édﬂ"re'ess
for transmtting offerings of said GStore to said
canamupicataki r el ess conmuni cator, for the information of
occupants of said vehicle, for receiving orders from
said occupants via said vehicle wireless
comuni cator, for transferring the orders to
4. The service station of claim 3, further including:
an additive tank for containing an additive component required in liquid
fuels for powering certain vehicles, said additive tank being connected to said at

least a first liquid fuel blending pump.

5. The service station of claim 3, further including:

a sulfur sensor for sensing the sulfur content of a fuel component as it is
being transferred from a tank truck to one of said plurality of underground
storage tanks, said sulfur sensor including means for terminating the fuel

component transfer if the sulfur content thereof exceeds a predetermined level.

6. The service station of claim 3, further including:
a convenience store (C-Store) for providing vehicle occupants with an

opportunity to purchase food, drinks, and various other items;
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the CStore. 7. The service station of claim 3,
wherein said first liquid fuel blending punp includes
a sulfur trap for renmoving sulfur fromsel ected fue
types to be dispensed. 8. The service station of
claim?7, further including: an inventory contro
system for automatically reordering liquid fue
conmponents, and/or additives, and/or hydrogen, and/or
C-Store itens, whenever the respective inventory
avai |l abl e thereof reduces to a predetermned |evel.

9. The service station of claim3, further including

eachs g ast@fors dirdigds UWsthinuticafor Bding | R6GrabaMBY Tbic BhAsMitting
assocliated wwth a first island being programed to

jdeet f : jeCl j
oty S5 Oyl s gt ot anpraneipi o

. fuel .bl [ f t J .
ol S BPR, S oBPEBL Y LHERIE dotorom sl

oo i e ot EiutBlt sl Yoo Sers o
said plurality of underground storage tanks include:

thg G+Stefe. t ank contai ning fuel of 50 to 90 RON with up

to 40 ppm S; a second tank containing fuel of greater
than 100 RON with zero S

7. The service station of claim 3, wherein said first liquid fuel blending pump

includes a sulfur trap for removing sulfur from selected fuel types to be

dispensed.

8. The service station of claim 7, further including:

an inventory control system for automatically reordering liquid fuel
components, and/or additives, and/or hydrogen, and/or C-Store items,
whenever the respective inventory available thereof reduces to a predetermined

level.

9. The service station of claim 3, further including each one of said plurality of
wireless communicators associated with a first island being programmed to
provide the fuel type of a vehicle at the associated island to a controller of the

associated first liquid fuel blending pump for programming the blender to blend

28 °



content; a third tank containing diesel fuel of
greater than 40 CN, and said first through third tanks
each being individually connected to said at |east a
first liquid fuel blending punp, for providing

di fferent bl ended fuels including 87 RON regul ar
grade gasoline with additive, 92 RON super grade
gasoline with additive, greater than 100 RON gasol i ne
with 50 to 90 RON gasoline for a dual fuel, greater
than 100 RON gasoline with ultra low sulfur for fue
cell driven vehicles having an onboard reforner,

thg8alt @mpdithttanéMngirReeSsarl Addaiva Hdaeduiredby 8RS type for the
ignition engines, and 50 to 90 RON gasoline with

40 CN di esel without additive for HCC
a%:?g%?éi@@?@' The service station of claim4, wherein

said plurality of underground storage tanks include:
a first tank containing diesel fuel of 20 to 40 CN

1 e e S S 7 8k s AP Ehoge

third tank containing gasoline of 87 RON with zero
tagles fngfudeont ent; said first through third tanks each
being individually connected to said at |east a first

| i qua first tark aonéaidingduglafiS0 tb &0 REBIAVEh HE tel ORI ¥
bl ended fuels including 87RON unl eaded gasoline with
addia iseeond® TamONogteinihg rfeelvof lgreater than 100 RON with zero S
content;
a third tank containing diesel fuel of greater than 40 CN; and
said first through third tanks each being individually connected to said at
least a first liquid fuel blending pump, for providing different blended fuels
including 87 RON regular grade gasoline with additive, 92 RON super grade
gasoline with additive, greater than 100 RON gasoline with 50 to 90 RON
gasoline for a dual fuel, greater than 100 RON gasoline with ultra low sulfur for
fuel cell driven vehicles having an onboard reformer, greater than 40 CN diesel

for standard compression ignition engines, and 50 to 90 RON gasoline with

greater than 40 CN diesel without additive for HCCI engines.

11. The service station of claim 4, wherein said plurality of underground storage

tanks include:

a first tank containing diesel fuel of 20 to 40 CN;
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sul fur content for fuel cell driven vehicles having
onboard refornmers, 20 to 40 CN diesel fuel for
standard conpression ignition engines, and | ow octane
87 RON gasoline blended with 40 to 55 CN di esel

wi thout additive for HCCl engines. 12. The service
station of claim4, wherein said plurality of

under ground storage tanks include: a first tank
contai ning diesel fuel of less than 30 CN; a second
tank containing diesel fuel of greater than 50 CN with
less than 10 ppm S; a third tank contai ni ng gasoline

of gf g@édid tdMcaifingNow bifuredontsnt! digsel faensea0 to &5 CN
fourth tank containing gasoline having an RON rangi ng

' | 40 S d 30 id first
8 o ol 80 20 pom S ond 361 11

( tanks each being individually connected
tor 25}t B 5By aaioie o 8 FRONIFtn 24855 i BB
gaccath R IeudRuRra (s caghinanEolidyily Pfbigp to saia at

o3 R (08 RS i, St o Bl
content sulfur for fuel cells, 30 CN diesel fuel for
ingludingatREbNpRlegded roasgling ivith additiness7 &RANs gasoline with no
sulfur content for fuel cell driven vehicles having onboard reformers, 20 to 40
CN diesel fuel for standard compression ignition engines, and low octane 87
RON gasoline blended with 40 to 55 CN diesel without additive for HCCI

engines.

12. The service station of claim 4, wherein said plurality of underground storage
tanks include:

a first tank containing diesel fuel of less than 30 CN;

a second tank containing diesel fuel of greater than 50 CN with less than
10 ppm S;

a third tank containing gasoline of greater than 100 RON with zero sulfur

content;

a fourth tank containing gasoline having an RON ranging from 50 to 90,

with 40 ppm S; and
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HCCl engines a blend of |ow octane 50 to 90 RON
gasoline with 50 CN low sulfur diesel and no
additive. 13. The service station of claim4, wherein
said plurality of underground storage tanks include:
a first tank containing fuel of 50 to 90 RON with up
to 40 ppm S; a second tank containing fuel of greater
than 100 RON with zero S content; a third tank

contai ning diesel fuel of greater than 40 CN, a
fourth tank containing an additive; said first through
fourth tanks each being individually connected to said

at | gagtirst thidugh fouftHitdnks ehc bRy mdividudlly doPhected to said
providing different blended fuels including 87 RON

at{g rﬁ‘agg{e A it %aﬁidgﬁb%f’llélﬁlgré%’:;{dlh\}gdﬁirtdréf\ﬁdinazdiﬁg\%% ‘Hitided fuels

gasol'tne wt , greater “than

. ' A k f

ool Peaublr dasind. 837 LEON wiRRRIANE, Sberigditihe dft2 RoN
for 1 fuel cgell driven . vehicl Vi ng. a nboar

witagifive, agfial e of Grka(ER R0 00RO GasTB HIRARER bith tess
conpression ignitjion engi nes, and tQo 90 RON

thga% forn?0 RQN gageling, gredtan hang] @Rgﬁwéth 259 rBQfent sulfur for
additive for HCCl engines; a fifth tank containing

fugl eells, 30UeN diesel dueldon standard cempressicahignitiontengingsy and for
| ow sul fur content diesel fuel of 40 to 55 CN with

HCCI engines a blend of low octane 50 to 90 RON gasoline with 50 CN low

sulfur diesel and no additive.

13. The service station of claim 4, wherein said plurality of underground storage
tanks include:

a first tank containing fuel of 50 to 90 RON with up to 40 ppm S;

a second tank containing fuel of greater than 100 RON with zero S
content;

a third tank containing diesel fuel of greater than 40 CN;

a fourth tank containing an additive;

said first through fourth tanks each being individually connected to said
at least a first liquid fuel blending pump, for providing different blended fuels
including 87 RON regular grade gasoline with additive, 92 RON super grade
gasoline with additive, greater than 00 RON gasoline with 50 to 90 RON

gasoline for a dual fuel, greater than 100 RON gasoline with ultra low sulfur for
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| ess than 10 ppm 5; and a seventh tank contai ni ng
gasoline of 87 RONwith zero sulfur content; said
fourth through seventh tanks each being individually
connected to another first liquid fuel blending punp,
for providing different blended fuels including 87
RON unl eaded gasoline with additive, 87 RON gasoline
with no sulfur content for fuel cell driven vehicles
havi ng onboard refornmers, 20 to 40 CN diesel fuel for
standard conpression ignition engines, and | ow octane
87 RON gasoline blended with 40 to 55 CN diese

fudl EQPdiiverfigerices naQingtr-bnb&dtei reRFmeRgrea@htthart 40ICN diesel
contai ning diesel fuel of less than 30 CN; a ninth

fofv %&ﬁ&%&i \Bgsigh g@ﬁiltioﬁ L{éﬂqi1 s, %Ln%ﬁs@ ot GERAR GAohé fwith

ess tha 0 ppm a tenth ta cont ai ni ng gasol i ne

opis it 50 s st 6 Ak nlnest R R "
{20k i iR tose e By 20 BAO G 29,32 52
1 ik UA PO B HASeuliha il i
fuel s including regular gasoline of 87 RON with
leasithan 1@&pprpand
a seventh tank containing gasoline of 87 RON with zero sulfur content;
said fourth through seventh tanks each being individually connected to
another first liquid fuel blending pump, for providing different blended fuels
including 87 RON unleaded gasoline with additive, 87 RON gasoline with no
sulfur content for fuel cell driven vehicles having onboard reformers, 20 to 40
CN diesel fuel for standard compression ignition engines, and low octane 87
RON gasoline blended with 40 to 55 CN diesel without additive for HCCI
engines;
an eighth tank containing diesel fuel of less than 30 CN;
a ninth tank containing diesel fuel of greater than 50 CN with less than
10 ppm S;
a tenth tank containing gasoline of greater than 100 RON with zero sulfur
content;
an eleventh tank containing gasoline having an RON ranging from 50 to
90, with 40 ppm S; and
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gasoline of 92 RON with additive, a dual fuel of
greater than 100 RON gasoline blended with |ess than
80 RON gasoline, greater than 100 RON with zero
content sul fur for fuel cells, 30 CN diesel fuel for
standard conpression ignition engines, and for HCC
engi nes a blend of | ow octane 50 to 90 RON gasoli ne
with 50 CN | ow sul fur diesel and no additive. 14. The
service station of claim3, wherein said at |east a
first liquid fuel blending punp includes: an octane
sensor systemfor term nating operation of said punp

it eﬁ{jﬁtﬁﬁﬁrd@%eble%nﬁmuﬁhd ety tghlsso@aaﬁobe:ﬁg kwdnmauy
that required for a vehicle being refueled. 15. The

t
AR ] RSB s oty
{ Lefiie:
blér?cﬁ%cj rfu%lg\r/ g]cﬁfcﬂd‘ ar%épI%B ggfgoﬁh*eg@'e ;gs?e E&g@ . g}éigp abiiiti8€ super
det I f t f
ge&eﬁu&pﬁéﬂ‘ﬁﬁﬂwﬁﬁ» afitfie el dOpgrdpele” thap PR RON gasoline
od for providing a notorjzed vehicle serv
DIGRIa B i5eEBAD; 84 TRON GRIRINGs CBFAIRY |trearb|190véﬂ‘?\slveth zero
technol ogi es, conprising the steps of: installing a
cq@mntaﬂUIfunyﬁffugl@euscéou diess! tugt rtﬁéamdyrd GemRryessen ignition
service particular types of notorized vehicles,
ergiras,dgindgior HCCI engines a blend of low octane 50 to 90 RON gasoline

with 50 CN low sulfur diesel and no additive.

14. The service station of claim 3, wherein said at least a first liquid fuel
blending pump includes:

an octane sensor system for terminating operation of said pump if the
octane level of fuel being dispensed is below that required for a vehicle being

refueled.

15. The service station of claim 3, wherein said at least a first liquid fuel
blending pump includes:

a sulfur sensor for terminating operation of said pump if the sulfur level of
fuel being dispensed exceeds a predetermined maximum level for the fuel type

required by the vehicle being refueled.
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configuring at |least one first island to include at
least a first liquid fuel blending punp, for
refuel i ng gasoline, diesel, and hydrogen powered
vehi cl es, whereby said hydrogen powered vehicl es

i ncl ude an onboard refornmer for converting gasoline
to hydrogen; configuring at |east one second island to
i ncl ude a hydrogen di spensing systemfor refueling
hydr ogen powered vehicles that do not include an
onboard reformer; configuring at |east one third
island to include an electric battery recharging

163 YA rABthbar fof §tbAbINgNE rhbRrieal L\SHIS Srvieé aratidre fal seteiing
vehicles; installing a plurality of underground

veﬁﬁé?éé‘gﬁwggipl@vérﬁ’éleit&%n\bid&@é, iy the gy it €r ent

['i qui conponents, respectively; connecting
i ndi: i I ' - u n .
oAb L P LGS fglhed PASE BER KL TERIAOR corvi
or punps;.installing a vehicle wrel ess
Pa@ﬁ%nﬁye% gf”‘i"??rlzﬁﬂi"?}‘tﬁ%’ 'R‘Fl‘ﬁ‘in@g'es, i ncl udi ng
activation nmeaps for permtti a vehic operat or. t,
E ot oBtioRg 30 st PBeUaRIRANch R MoREn L oeer i elpyd fuel
service station to transmt signals coded to provide
blgrding Inamsfert eduelingogasalinendiesel, @adriydregen ppwetsd yehigles,
required 34 by the vehicle, and/or electric
whearehyrsgiith hydeegen powered vehicleslindude sardonboargl reformer for
condi ti on, mai ntenance record, and inspection
conkiédingajasoline to hydrogen;
configuring at least one second island to include a hydrogen dispensing
system for refueling hydrogen powered vehicles that do not include an onboard
reformer;
configuring at least one third island to include an electric battery
recharging system for recharging the batteries of electric driven vehicles;
installing a plurality of underground storage tanks for individually
containing different liquid fuel components, respectively;
connecting individually said plurality of underground storage tanks to
said at least a first liquid fuel blending pump or pumps;
installing a vehicle wireless communicator in individual vehicles,
including activation means for permitting a vehicle operator to turn on the

vehicle communicator when entering said service station to transmit signals

coded to provide vehicle related information including the type of fuel required
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installing in said station a station w reless
communi cator for communicating with a vehicle
Wi rel ess communicator as it enters a service station,
for directing the associated vehicle to one of said
plurality of service islands capable of servicing the
vehicle; and installing a service island w rel ess
comuni cator in each individual one of said plurality
of service islands, for receiving signals froma
vehicle wireless communi cator and responding thereto
by configuring the associated service island to

by $he/ iveRidd)artibi eletrts sestangifg reaairemehts, thy vah@ies i diying
to the vehicle wreless communicator that the

' ' [y j .vi ce the
c&ﬁﬁﬁ&?vi, %a‘?ﬁeﬁﬁﬁé’é feeord, aﬁ‘ﬂOinéﬁedti%ﬁ‘-’Jb{fohﬁaﬁcﬁ'i,b

vehicl'e or that the island operation has been

ternj p d n rvjc icke, ;

BRI, ATV SetBR e oot WEBIeRS T coiuhlidor for

i nspecti.on bhased upaon infprmation received.fr he .
cayRBieaiad Wit o ehOR ieisE acaspmubEaton 85 i Sk o service

claim 16, wherein said step of installjng a pluraljty .
staion, JordiTgFkth ihe: esserialsd-yaticle 4o aneipt, sadapIliAty of sérvice
~containing different liquid fuel conponents, .
islandp capable|of serviging the Yetueleoan’d f or servicing the

refueling requirenents of internal conbustion engi ne

dr i viestalliepia bewidenislandi wigeleSCicomnagnicator irpeattaingtividual one

hi gh conpression rati o gasoline engines, and dual fuel
ofesxid preality f servics ishreisd foralecgiaing sigralarfrbnilisessticle twireless

steps of:
communicator and responding thereto by configuring the associated service
island to service the vehicle associated therewith, by signaling to the vehicle
wireless communicator that the associated service island is ready to service the
vehicle or that the island operation has been terminated and cannot service the
vehicle, and that if applicable the vehicle requires maintenance and/or
inspection based upon information received from the vehicle's wireless

communicator.

17. The method of claim 16, wherein said step of installing a plurality of
underground storage tanks for individually containing different liquid fuel
components, respectively, further includes for servicing the refueling

requirements of internal combustion engine driven vehicles including HCCI,
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filling a first tank to contain fuel of 50 to 90 RON
wWth upto 40 ppmS; filling a second tank to contain
fuel of greater than 100 RON with zero S content;
filling a third tank to contain diesel fuel of greater
than 40 CN; filling a fourth tank to contain an

addi tive conponent required in liquid fuels for
powering certain vehicles; and operating said at | east
one first service island to provide different bl ended
fuels to neet the fuel requirenents of vehicles being
servi ced, respectively, said blended fuels including

tuBbo Bﬁmgl‘eﬂqubﬁrcoﬂfrﬁéﬁlm%ﬂd g&solineheriginks, iarg, d@a fBeMNengines
super grade gasoline with additive, greater than 100

reag“r@%é’ﬁd@@fdésbhné%nﬁ%es%@ theRteprsst! i ne for a dual

fuel ;” greater than 0 RON'gasoline with ultra | ow
| f d
Ul B %s{tzﬁéke@%;%ﬁz%%@ze» SoFRORGIT o R40 RAFS

w ¢ MEREaBBroRhanl &R S o bRt AT Wi zero s
q’;ﬁmdi engi nes, and fuel blends with additive where

hred. 18. The nethod of clain116 wherei n said
tep of installing a plurali under ground st or age

t anKiling thlfﬁ’dﬁaﬂka@apnfﬁlwﬁﬁ%ﬁ.fw'ﬁg‘ areatesthan 49 Cdkii d

fuel conponents, respectively, further includes for

ser Villiing fokieh rtak & icogtairs@nr additive: sempenent raquiedn liquid

conbusti on engi ne driven vehicles including HCC,
fuels for powering certain vehicles; and

operating said at least one first service island to provide different blended

fuels to meet the fuel requirements of vehicles being serviced, respectively, said
blended fuels including 87 RON regular grade gasoline with additive, 92 RON
super grade gasoline with additive, greater than 100 RON gasoline with 50 to
90 RON gasoline for a dual fuel, greater than 100 RON gasoline with ultra low
sulfur for fuel cell driven vehicles having an onboard reformer, greater than 40
CN diesel for standard compression ignition engines, 50 to 90 RON gasoline

with greater than 40 CN diesel without additive for HCCI engines, and fuel

blends with additive where required.

18. The method of claim 16, wherein said step of installing a plurality of
underground storage tanks for individually containing different liquid fuel

components, respectively, further includes for servicing the refueling
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turbo charged hi gh conpression rati o gasoline engines,
and dual fuel engines requiring blends of gasoline
and diesel, the steps of: filling a first tank to
contain diesel fuel of 20 to 40 CN; filling a second
tank to contain |ow sul fur content diesel fuel of 40
to 55 CNwith less than 10 ppm S; filling a third
tank to contain gasoline of 87 RONwith zero sul fur
content; filling a fourth tank to contain an additive
conponent required in liquid fuels for powering
certain vehicles; and operating said at | east one

rdquirener®s \of GRtdrgalabsmbastidnoghgite diiiverr eshickiseindrding HCCI,
fuels to neet the fuel requirenments of vehicles being
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CiNnwiitly leggdhagy 18 aShi ng different 1iquid fue
conmponents, respectively, further includes for
ser viillingng thirktankftaeontain gasalimeraf BFriRONovith aerorswiflur content;
conmbustion engi ne driven vehicles including HCCl, 37
filling a fourth tank to contain an additive component required in liquid
fuels for powering certain vehicles; and
operating said at least one first service island to provide different blended
fuels to meet the fuel requirements of vehicles being serviced, respectively, said
blended fuels including 87 RON unleaded gasoline with additive, 87 RON
gasoline with no sulfur content for fuel cell driven vehicles having onboard
reformers, 20 to 40 CN diesel fuel for standard compression ignition engines,
and low octane 87 RON gasoline blended with 40 to 565 CN diesel without

additive for HCCI engines.

19. The method of claim 16, wherein said step of installing a plurality of
underground storage tanks for individually containing different liquid fuel
components, respectively, further includes for servicing the refueling

requirements of internal combustion engine driven vehicles including HCCI,
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turbo charged hi gh conpression rati o gasoline engines,
and dual fuel engines requiring blends of gasoline
and diesel, the steps of: filling a first tank to
contain diesel fuel of less than 30 CN; filling a
second tank to contain diesel fuel of greater than 50
CNwth less than 40 ppmS; filling a third tank to
contain gasoline of greater than 100 RON with zero

sul fur content; filling a fourth tank to contain
gasol i ne having an RON ranging from50 to 90, with 40
ppmS; filling a fifth tank to contain an additive

tURSSTBRAYR ! 1Rgh icoRtbréssion aaticighseting eridified) @il dud fuel engines
certain vehicles; and operating said at |east one

' | 5qdsdi i i iof t bl ended
reffqg[g'ﬁl? BiEfas &@géts;ogﬁ?ggp%ége%é%téﬁs drerent bl ende
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L f 92 ith additive, d fuel -Qf .
or oIt e REpORb SR aienn Plsse! BieLALEsBlar it a3ON wih toss
50 to 90 RON gasoline, greater than 100 RON with zero

thaBORRM Sl fur for fuel cells, 30 ON diesel fuel for
st andard congressi on ignition engines, and for HCCl
r

engifilling a thirétankdp ganiain gasaingof gepater than 1§8RPNhwith zero
with 50 CN | ow sul fur diesel and no additive. 38
sulfur content;
filling a fourth tank to contain gasoline having an RON ranging from 50 to
90, with 40 ppm S;
filling a fifth tank to contain an additive compound required in liquid fuels
for powering certain vehicles; and
operating said at least one first service island to provide different blended
fuels to meet the fuel requirements of vehicles being serviced, respectively, said
blended fuels including regular gasoline of 87 RON with additive, super
gasoline of 92 RON with additive, a dual fuel of greater than 100 RON gasoline
blended with less than 50 to 90 RON gasoline, greater than 100 RON with zero
content sulfur for fuel cells, 30 CN diesel fuel for standard compression ignition

engines, and for HCCI engines a blend of low octane 50 to 90 RON gasoline

with 50 CN low sulfur diesel and no additive.
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20. The nethod of claim 16, wherein said step of
installing a plurality of wunderground storage tanks
for individually containing different liquid fue
conmponents, respectively, further includes for
servicing the refueling requirenents of interna
conbustion engine driven vehicles including HCC,
turbo charged hi gh conpression rati o gasoline engines,
and dual fuel engines requiring blends of gasoline
and diesel, the steps of: filling a first tank to
contain fuel of 50 to 90 RONwith up to 40 ppm S

2c§I ﬂ'hénﬂ\eﬂwoﬂeéﬂr&’alhﬁﬂb twhereimt ahid el oPfingamAg es plbvalty of
RON W th zero S content; filli ng a third tank to
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with additive, greater than 100 RON gasoline with 50
requiringblemis of-gasoline and dieselithe stapsiof gr eat er t han 100

RON gasoline with ultra low sulfur for fuel cell

dr i viding/a first ttarsk tosndntajn el axfil5040 @OrROIrwith up to 4@tppm S;

than 40 OCN diesel for standard conpression ignition
englfn aaedoirdtdnk t8dcdntlin fgelsufigreatenthidn HOERIGN withazero S

i esel without additive for HCCl engines;

content,

filling a third tank to contain diesel fuel of greater than 40 CN;

filling a fourth tank to contain an additive compound required in liquid
fuels for powering certain vehicles; and

operating said at least one first service island to provide different blended
fuels to meet the fuel requirements of vehicles being serviced, respectively, said
blended fuels including 87 RON regular grade gasoline with additive, 92 RON
super grade gasoline with additive, greater than 100 RON gasoline with 50 to
90 RON gasoline for a dual fuel, greater than 100 RON gasoline with ultra low
sulfur for fuel cell driven vehicles having an onboard reformer, greater than 40
CN diesel for standard compression ignition engines, and 50 to 90 RON

gasoline with greater than 40 CN diesel without additive for HCCI engines;

filling a fifth tank to contain diesel fuel of 20 to 40 CN;
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filling a fifth tank to contain diesel fuel of 20 to

40 CN;, 39 filling a sixth tank to contain | ow sul fur
content diesel fuel of 40 to 55 CN wth |less than 10
ppmS; and filling a seventh tank to contain gasoline

of 87 RONwith zero sulfur content; said fourth

t hrough seventh tanks each being individually
connected to at |east a fourth service island to
provi de different blended fuels including 87 RON

unl eaded gasoline with additive, 87 RON gasoline with
no sul fur content for fuel <cell driven vehicles

havifighePa 20 thrikeloddReain low Gulfar 4ht6it dlessieliell afed0 0055 CN
st andard conpression ignition engines, and | ow octane

ﬁm 57501 Lgnded with 40 to 55 CN di esel
W e%oglﬁjaddl |ve? HCCl engines; filling an eighth

i 18 P SR <4y o197 e Pl g

W&SO CNwith less than 10 ppmS; filling a tenth

"to contain gasoli ne of greater than 100 RON wi th
zero . sul fur content; [1in el eve tﬂnk to
contsﬁ'qtf%%hf%h‘t%ﬁ)’eﬁg“ tank H?ﬁﬁt%‘@ t% y sgnieprted to at
with 40 ppm S; and said seventh through el eventh and

leagt g fqurthaseﬂ(ycgasjan@@ pepvidendiffecait blgnded fuels including 87 RON

unleaded gasoline with additive, 87 RON gasoline with no sulfur content for fuel
cell driven vehicles having onboard reformers, 20 to 40 CN diesel fuel for
standard compression ignition engines, and low octane 87 RON gasoline
blended with 40 to 55 CN diesel without additive for HCCI engines;

filling an eighth tank to contain diesel fuel of less than 30 CN;

filling a ninth tank to contain diesel fuel of greater than 50 CN with less
than 10 ppm S;

filling a tenth tank to contain gasoline of greater than 100 RON with zero
sulfur content;

filling an eleventh tank to contain gasoline having an RON ranging from
50 to 90, with 40 ppm S; and

said seventh through eleventh and fourth tanks each being individually
connected to at least a fifth service island to provide different blended fuels
including regulat gasoline of 87 RON with additive, super gasoline of 92 RON

with additive, a dual fuel of greater than 100 RON gasoline blended with less
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connected to at least a fifth service island to
provi de different blended fuels including regular
gasoline of 87 RON with additive, super gasoline of 92
RON with additive, a dual fuel of greater than 100
RON gasoline blended with ess 40 than 80 RON
gasoline, greater than 100 RON with zero content

sul fur for fuel <cells, 30 CN diesel fuel for standard
conpression ignition engines, and for HCCl engines a
bl end of | ow octane 50 to 90 RON gasoline with 50 CN

| ow sul fur diesel and no additive. 41

than 80 RON gasoline, greater than 100 RON with zero content sulfur for fuel
cells, 30 CN diesel fuel for standard compression ignition engines, and for HCCI
engines a blend of low octane 50 to 90 RON gasoline with 50 CN low suifur

diesel and no additive.
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