SERVI CE STATI ON FOR SERVI NG REQUI REMENTS OF MULTI PLE
VEHI CLE TECHNOLOG ES FI ELD OF THE | NVENTI ON [ 0001] The

w@e@seni248 nventi on rel ates generally to vehi cl BCHERW0E@5669
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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

[ 0002] Present autonotive and comrercial vehicle

service stations typically include refueling islands

that include punps for selectively dispensing regular,

or m d-grade, or super-grade unl eaded gasoline to
gasol i ne driven vehicles. Such punps are typically

fuel blending punps for punping and bl endi ng as
necessary different grades of octane |evels of

gasol ine fromthree underground tanks, respectively,

bl endi ng being indicated by the grade of the gasoline

to be dlspensed Al so, sone oresent serV|ce stations

al o v Iy g.’-*.!g" CHE IS ¥ H AN Py | dPLE VEHICLE

separate from and |ndepéﬂﬁﬂﬂﬂ_bﬂﬁﬂﬂb gasollne

di spensing island or islands at the station. Alimted
nunber of present service stations, such as those of
ExxonMobi | Conpany PIEMD GF THE DNVENEIONe

comruni cati on between a passive RFID card carried by

the driver, who waves the card at an associated punp.

ThE)08dhp iThe Ipmﬁe@ lavqmélpe celpish g@s@aléyﬁofmhmlemvmg stations, and
nfornat .0

*orlfe BlrkEaty “htarbr SBlife DL Sehairhe Res B p Ryl Rt e

ﬂ&v&eﬂlbyfdiﬁ‘brehae&ﬂmwgswnsed to the associated
i cl and the user's account to be debited for the

cost of the fuel dlspensed [ 0003] vaernnent mandat ed

future vehicle & Ahd 3 ANYENGETOY

regul ati ons, have caused corrpanl es associated with the

suppl y. of _vehicle fu ls, .and with the devel opnent and
Blzﬁﬂél of Péq.?ﬁxil mcgfveﬁg@@pm%er%hy%q@g seryige rg‘catlons 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 associated
pump. The pump includes a detection system for reading information from the

card, such as the user’s name, credit account number, and so forth, for activating



greatly increase expenditures for the research and
devel opnent of new engi nes, inproved fuels, and other
wa e orest echnol ogi es. These devel opnents are PEHUBI006/045669
to i nproved new turbo charged high conpression ratio
gasol i ne engi ne, dual fuel ed vehicl es, honbgenous
charge conpression ignition (HCCl) engines,
hydr ocar bon fuel -electric hybrid vehicles, vehicles
pothe besnroyith diegl te be Hispensad td thorassasihierd waticle,candahé dee’s.

reocBhaf BB REN Sost UM KA sEnent of 1 ue

formul ations that may be significantly different than
those currently being provided. As a result, present
kb sbevemmeniyranddied fideraivebigld emissien ardi fuel nonsumption

sel0fp3

TRk i fied fuel .d f |
TR b SRS b BT okl f g,
r egid withl iy develvpeteds anapbBOs Bdniehids 88 RHMing vehicles, to

technol ogi es now i n developnment. It is al so expected
t hereatly Bicrepsa pxpepdiaies hertthe researeh anddevelepnent obnew engines,

ti r ' r-.tg neet-wvehicle emssio .
Y ERRLY il Bt PO R Qo087 TR fivoPeas aBtigacing
| ntotifrpreved retv tetetiepgedsigle CORPRFGah katicAfasIRESIHYR, dual-
exganded and/ or nodified present services stations

10 ¢ pidielegiviehigies, h@raagtrl@uﬁPhqég@wmpmgsi@migniétiqne(&i(r@é engines,
del | j whi t
oI LM RIS ol i ] i S o

r eiirogel élbetic vehicles e ExehilibeurdiclastrievbhiiNew engine
manner . SUMVARY OF THE | NVENTI ON [ Q004] An obj ect of
t Hschnplegies s lpadingtofhe devrlonment of fusk Tarnuilations dup sy de

of .:pr:eui di ' o} i.ng 4 equirenents
o Bl Nt olefithe i 10 U Bl BANE PRIV B FSHHR gt
15 ?awwioqs _etgttioxﬁd)@ﬂBbe_: thuirftia{n_ thb h_eartflumfée; tdli@%ﬁlérrierg_tﬂeﬁnnbéiﬁed
0 vi de a service.s i on.includin ue i spensi ng
o yRELSEPensgEs TP ispesisingrthe pdiitionsd ivies OB fuek dgs Bl b sequired by

Seqid16s fnbGrplotfing tRH vifi b ;
servi ced, glr?g f Olg ﬁngiﬂﬁ 3@13&1?%%% 8??’ i Iae%lgpﬁlgnt' Ttis also
expected that fuel quality parameters will have to be more tightly controlled in

w

order to meet vehicle emission requirements. Accordingly, there is an

20 immediate need in the art to develop, as economically as possible, expanded
and/or modified present services stations that will be capable of providing cost-
effective delivery of new fuel requirements, while at the same time facilitating a
consumer’s ability to refuel or recharge their future vehicle in an efficient
manner.

25



valves that will only be deactivated for dispensing
fuel upon the dispensing system sensing and

waeonfiogaas ng itself for delivering the fuel rePti/UEM0E§45669
a given vehicle, to prevent fueling errors. [0006] Yet
anot her object of the invention is to provide a
service station with a tel ecommuni cation or radio
conmuni cat i on systen1to conmuni cate with a supply
termnal for insublUM INVENEHON
nultlple types of fuels. [0007] Anot her obJect of the

on [ bet we
ﬁm&]e ué!élfc’b;&é Bf ﬁ%’e 1gferftl%ﬁtrf§e @iﬁg%ﬁy |S§I%téénse?‘uo§yc§i)% e 3f

f oprovitkng thegefulelihg bheechgiging reqmlﬁenﬁhm@m%ﬁblési ficorporating

requ d fuel ddltlon to debiting the user's
5 ac@éh‘ﬁﬁoglﬁprﬁﬁ@tg’}%ﬁ‘% devglopgdi ated with the fuel

di spensed. [0008] Another object of the invention is

to provide a service station with a comuni cation

syEIO@E] capabiher objettesfithe inemtions te preddd/a Spviod sfatiah | NY

Vi a associ at ed di spenser .systemw th a conveni ence

or eludfng 0 Gscroe tects B AL RS OTRATe Ul e, seneors fo

pe t r §
T

10 t heff valvehihal will onlyrb}acdmc@vahgi foln dlspenmig fleBupdn tihB dlspensmg

el ectric vehicle.[0Q009] d other objects of the

i nSSHR BNSTEANG 50 la%fangagtsegfs fep 8‘3!"@5‘“5 {hg fughrequizediby Agiven
I s{:@nds. Wik ehid i ng punps capabl e of
deI|ver|%é&€7veﬁ%%®%§§gﬁf fuels fromthree underground
storage tanks containing different base fuels that are

bl by, { he fuel system Ot her bl endi ng punp
@R’ﬁ?ﬂ i %8&31?061?“&1’%%@35 BRARYRBHPR IiP ProIfF apeiosiaon with
15 f 0% F@é&ﬁr&ﬁﬁcﬁ%n@r%&ﬁb RO GBAtyRaR %o Eé’tﬁhﬁm _lgra&mnth a
four underground storage tanks, respectlve y. The
s esuiplietesmaeal fon indugingithe tequized mventorstor omgtipls ltpred of duels.
di spensi ng conpressed hydrogen fuel to hydrogen fuel ed
vehi cles. Another island includes an electric charging

Eﬁ)ﬂl?g f Ahoﬁl'eﬁ §bjebiCH the ifvBRIAY 1§ k' BrodilefreBloBCEdrfiunication
S.

between a Veh1cle user and a fuel or recharge dispenser system for insuring that

20 the vehicle is dispensed its required fuel, in addition to debiting the user’s

account for the charges associated with the fuel dispensed.

[0008]  Another object of the invention is to provide a service station with a
communication system capable of remotely or wirelessly communicating via the
25  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.



conveni ence store is al so included at the service
station. The vehicle or user of the vehicle is

weowrppeds wi t h means for renotely comruni cati NBCTHIS1006/045669

t he di spenser systemfor insuring that the fuel
required by that vehicle is delivered to the vehicle
by the associ ated bl endi ng punp, while at the sane
tine insuring that a fuel valve in the fuel dispensing

| i HOOPL ailheseand sther whieststaf shpimyersionfaie prayvideddty dgervice

del, : . 1i.cat.i on _neans t .

0 CoN G Bpuatled S 0\ ST R R By BBl e egpering five
r edifiisrge fiiedd Rofshempe@yhadadtomsdanBpdbhtdifing different base
connunicating@mﬁth the driver of a vehicle af the

i sfugledhatrase biseded by theguel ey systam. therditending pumps are

S LR PSR o3 A bieP B fRHS By Bltiing
codifiierdnt bhiecftels $osd - DAENBRUNH RROryRR s redpbitRielyANhe

an associ ated bl ending punp systemw || also include
nelfHEice satien Aksp incdedes ﬁgfeéﬁti opiepgjancbied dispensing eormpressed

. . g’ . hiole. | CLon.
S R DR AL ol BB KB i (R8G5 i
s cteigihp v@tion st depgeslyadclossivg puRNates veideor &

favorites that are presently avail able. Any other-

10 qeqrvEReneH $eneds Alsp mcdudsd ag iieagtelipm cFhgoeahiqleer user of

15

20

25

i . ' . h note .

b oo el Ol B! il abRe RtomBRY ol R it

i ndisprabeet. systenefoe tdsucing ;:ha amﬂuh b gregmdam ihst Veleolk dedklfvefed to

' ti t endi n unp, or

P i RLcl Ry e asgphc tlgpiog PupRGvhRA (hosme Genetgsurisg that
. _ . L . for

| Gl Galt it A hidrefiting ROl AbSADRG the Blorch el

c ofaneot bedelivaed. dsmdheledrimmaniedfisromeanstaMke sdriiek station

d d st t.anks, for preventing further
daPFYE] 9 She Bring Blandt pochirge itanck are proRided yrifiueans for
. 1 r
s B o RSB PG an P bt e

modriven ito regnatély cominfumicatoat erder fifr ifens|frdae b Rgndliénee ke
that it . is wthin an

| QoI B S R T B b By cense vt

ORBRk 2B af hssbBited IARMSEpump 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 pump, or terminating its operation, if the
fuel required by the vehicle at a given time cannot be dispensed. Sulfur sensor

means are included for monitoring the sulfur content of fuel being delivered



BRI EF DESCI RPTI ON OF THE | NVENTI ON [ 0010] Vari ous
enbodi nents of the present invention are descri bed

wowan/oreier ence to the drawi ngs in which |ike PCEDS2086/€15669

identified by the sanme reference designation, wherein:
[0011] Figure 1 is a block diagramof a service

station for one enbodi nent of the invention; [0012]

Fi gure 2 is a block diagramof a liquid fuel blending
delrpines tank trigk &y uidsrgraund sipraga tankis ol peaventirig futher delivery
I nvention;. [001 L.gure IS | ock .di agram of

|1 S0 ohesrong Pl e i GpofonaRGecs e pekitergpned tevel,
anote kuBitRALITE Ble iRElul&teati tRY BIRhERB pul hi

is a block diagramof a |iquid %ﬂ%?p%“%§§§%85gg#?§§#§“ﬂﬁ“
ar ecntent of el hgmigalelivered her velnibledionasire dfat ithe within an

i nvention; [0015].Fi e 5 is.a hlock djagramof a
PR rongkumn i for ik freiiemtion Ut e dopatoer

an enbodi nent of the invention; and [0016] Figure 6 is
a bl ock diagramof an electric vehicle charging area

i sland for yetBRIESDESCEIRIAGNON THE INWVENTION

i nventi on. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0017]

A mai n objective of the various enbodi nents of the

| Nf0BNY] ONViaSiotPerAb M ndfts df SR Proset Hivahtidark Radcrited byvith
neet the requirenents for refueling or recharging of

10 v eleiferpres torbe dumangsrin vérctblikejiierns aneddendified by theseine

15

20

25

hy b nei .of present technol ogy, and future
ve ?%%g%‘%ﬁ§§%§F3“§§§%§1ed to be driven or powered by

engines or notors requiring fuels and/or electric

chargi ng unlike the requirenent of present vehicles.

Th@pgl] s Figspyhisa black gwgganbyf pearHica statiap forvame embodiment of
uf; uLgs and energy conpanies that vehicle

efficrency should be inproved. There is further

recognition that the present gasoline-powered vehicles

ar : . . .
[%012] Figure 2 is a block diagram of a liquid fuel blending delivery area or

island for an embodiment of the invention;

[0013]  Figure 3 is a block diagram of a liquid fuel blending delivery area or

island for another embodiment of the invention;

[0014]  Figure 4 is a block diagram of a liquid fuel blending delivery area or

island for another embodiment of the invention;

[0015] Figure 5 is a block diagram of a compressed hydrogen fuel delivery

area or island for an embodiment of the invention; and

[0016]  Figure 6 is a block diagram of an electric vehicle charging area island

for yet another embodiment of the invention.



capabl e of converting only about twenty percent (20%
of the therno-energy content of gasoline into

wore@hamni2eaal wor k. Recently, hybrid vehicl es haReT/bsmne/045669
devel oped that are powered by both electric notors and
smal | di esel or gasoline engines, and are draw ng
increasing sales in the US as gasoline prices
i ncrease. Hybrid vehicles can provide up to a fifty
percent (50% inprovenent in fuel econony when
conpared to ' [ [ icle,
resulting i I%iﬂég]g%j; %ﬁ?mbyﬁggﬁ#ﬁg&gy . L\kci ency
for converting the therno-energy content of gasoline
utilized into nmechanical work. It is expected that
suld1Vkni & mainghigctive ef theweripws erabeditenisrofithrcingetiongs to

n , L] | et standard grade f
5 gabarida BPcliteliol B WhPusPing PR Bt dine or
st@thagihg ddatchitles thaves edve I?Cgefsbﬁn@, WiseNANE hFrEPeRBRR of
devel oped, and are being sold in relativeéely shal

nuPRsEsns teghaplogl sk fathre yehielps ﬂilaé%rermmcgcecyzddge duintearanal
eS80 AR ERPeelts RFRn o R Bl LR s TS e e

batetyeirérasntrofguésent wahadley. Mherel¥pectnition BHBEDY béth automotive
vehi cl es have a range of from50 to 130 m | es between

10 ¢ Rpyeacturgs aad energycompapiss tiahyehiels sffigignay shagldibegmproved.

r 0 j ' ' vai |l ahl e for

e T T A

t heaphbiewfeonpertidg ohlygbouicty egtyesdrednt $20%poftthe Bitgo-energy

vehicl es. [0018] .The present inventors have_ al so

r LB PEgastEE igencchanipal stk Egcentys hybrad reltiglenbaye been

ungiie ever ..

e LN A B r S by ST S S AR gl et ot Fasoline
15 ye@git!lassalild]aﬁeuildwiniglimbzlwfaig s,a_teadili :thbeUS astgasﬂiiélefprices iﬁcrease.

indi vi.dual. fuel cells electrjically connected together

t o aicloh P B WS e heBtrodni (SO oy ERga i el

pQ - ' O ' i at ..

P51 9 LSS TP 50 55 01O s

oxahpaha thittly pleroent(30Pe offidenaydoheomveaingiht itlemmbkeaiergy content

takes place.in.a fuel cell, free electro are _ )

e erabtF Pk pitar Ak odt FiecarcBher Such fahicles will
20 1 YoUnkiahé Yo b&'a8 PtRtealih® ibersSand 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 rangé before

25  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.



wat er vapor. Accordingly, fuel cell driven vehicles do
not produce any |ocal pollution products. Because the
WO pooeites recogni ze that future service statiPCBEUSI86/045669

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 is
known in %resent technol ogy as a reforner, whereby

t hEP181ist The presenfdneantery haverlsaeecegtizebhabluehcelbpowered

ga I.: f I f very low sul fur content,

whiepirie ars ity dti ke veloftnent ooty ot the ppatketplace g ever

v ehicedaging auhibersagen tHediext! 3@ ybdis.t BecH wicleELinblut #¢ Ketual

The present inventors reco%nlze that fuel cell powered
P

caPRchERA §iaRl eldadividyal fusl eelipealecttienllyreonnentediingethgeto movide
5 or uHERH D (bR VAR fo! Bk Ohe SEFRHE B84 ot e

present inventors provi de _

| nasgodinted vehishy, et cellsadre pﬁwéﬂédﬂ)ylh?ﬁf%@ﬁ 2nd oﬁy%’éno 48ich via
fugling island, as will be discuSsed further. [0019]
Thé®

slecgeriemigilastion thas takss pleev i el eelhtfrqsiplestrons are
el | L& 8, Lkal e .a sepvic :
o GRS, KRR Lol R g rocuc
bawtier vamrofAcsuntinglehfuel @l drAes athlicled |y no® Boduce any local
errbqfli.msnt f the invention provides for a service

10 st PRI PEOHIcE, Peraptrde dvengrsisqogtre thet Auwrgisagyieessations

b | ; ] Ll he. present
CoLESSS Ay AU SELEACH BN ol LR e

be¢lagric caduthethventors aips meoggzd thassdchiverichd ahineluds what is
inte conmbust i onengi ne bhei ng devel ope

Onle type of g}g@l g ped

is PIEseRt tBRYgEh B T ARG R RRY Bsyinast pgeliieled by 2

(SRR et bR bRl S B PR, KR B, whin
15 naistcenverteddwi the sefotmertd@Eed anthie vehiclet th éhytittalen foriseig thesfuel

rem xe en it enters the pjston chanber simlar to
gp%e.'ﬂxﬂ?‘%m f BIPSEMgMERYors serosaige &t Siel gell ppyered caprangy

P! #@Ibe Tud] 9¥okh &Y tb PR IIES hit:s rﬁg%é GRE adbidd

conpression igniti og siml %k!r %% i essgféqeﬁgid#tgést,ﬂﬁosgen

t hebhy Aechrdingly, the present inventors provide for one embodiment of the
invention a service station that includes a hydrogen fueling island, as will be

20  discussed further.

[0019]  The present inventors also recognize that pure electric vehicles will
likely require a service station to provide rapid electric recharging of the
batteries of such vehicles. Accordingly, one embodiment of the invention

25 provides for a service station to also include an island for recharging the

batteries of an electric vehicle.

[0020]  The present inventors further recognize that ongoing research is being

conducted for improving fossil fueled vehicles. One type of internal combustion



throttling | osses and providing high efficiency
operation. Al so, HCCl engines can be sized for neeting
worenwy/0di2fi er ent appl i cati ons. Present resear chPCBUS2006/045669
concentrating on controlling HCCl conbustion, which is
a present obstacle for w despread comrercialization or
use of such engi nes. However, the present inventors
bel i eve that HCCl engi nes nmay reach the marketpl ace
anenging being davalepedsiagrown aé af homogwmns chafgecompresdion s

recogni z t such,engines will require.a di.fferent .

or bt GG p Bt trOhery Diawen xRt tuspio Sfciency
SehMhE Svift B Nm-mh?ﬁ%hlaﬁén@ﬁ&%%éio&f Th'HBCET engines, the fuel
investigation into the expected systens for powering

pr BExinre iapderiiged ey érantdre the risten phaskantsinitargn spark ignition
have .recogni zed .concei.ved design for.future, .

5 oopuriaE BRCGES Rol il Hithi e Ty ERioHE 1 biseles piyinstead
Vel oRPY&RERE idhitien BMiilaAth 8181 heiabs, hdrfsy RAhcin
systems in the future. Al so, the various enbodi nents
of thrpiglinglpases iand peyidieg bighdticiencydeneaitionb ooy HIECE engines

be evel pped by the present. inventors,for permtt.ing
¢ e BT P ORE Facking MapQ GRG0 applERIoBY pieS Feicpieh i

M Bbieehtr&@l on ¢dhtrAURR HOOI dsmbhfRny FhicBUS a @FRACEH SRBLR for
of the invention take into account the underground

10 st Widpyaread semiverqiglization ppnesd! sycle seginess dlawever sthapresant

an t xtent possible util.i such, .
e BtobT SRS B Ch ilee R b tng M eBaf B enioy
nodorhinoatusage ihifetedfeard. O0R2InvWiibiy reediRMNBS sueh BhEHESWIl]
1, the future service station |ayout for one ' .
enfradirgetitferent tlend of fugl tham presenjbnedfered gt wpisahservice stations.
bl ock schematic diagram The service station 2

i ncl udes underground storage tanks 4 for containing

15 | i {n02d] f uehs cessplvo€tedr ihostightig Mtd helekpetitell §ydems for
bl endi ng punps in this exanple, which are | ocated

6, 8, l
at POWEriRg Presst ape fifre; veljicles) thedsessnt mventausihgne pecogpized and

ol . . . o . c N
Ut ios] i RERn Tk AR r@REhyeE oo ik A L Pl B
12véldclps poyweted by armyedd i df\iffegersysieiy én the future. Also,
fuel -cell vehicles that do not include a reforner, as

pr B VGO e]ﬁlg ImSRts Pl thg Wyvenfipnasdeseyibed in detail below have been

20  developed by the present inventors for permitting the modification of present

service stations with minimal cost. In other words, the various embodiments of
the invention take into account the underground storage capability of typical
present service station, and to the greatest extent possible utilize such
underground storage without requiring extensive modification thereof.

25
[0022] With reference to Figure 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,



i ncl udes a conveni ence store 14 (C-Store) for
providing notorists with food snacks, and ot her
wQ a07ouR4mecessi ties. A vehicle/stati on w rel eBEI/US2006/045669
conmuni cator 16 is included for providing
bi di recti onal conmmuni cati on between vehicles entering
the station, the convenience or CStore 14, and the
l'iquid fuel blending punps 6, 8, electric charging
i sWhith arelocated ah e egaareigieling islarida of a s@ation2s dAn eleetric

st at i 2 rj radi o co ni cati.on

oy BhpRa et OB pbMied R Rachafdife RoRBTEHE IR Alpo. o
t elydrogén fuellzlandd 2fipiovided fof RfudlRg WYt opeR dritv6r fuel-cell
station 2 with various itens required for the station.

Forehislanhabdo net ineluds p seforder; ampresiovsliuensioneds dStation 2 also

. . o wheteby if certai
5 1 BENR0 o YR GIREE sor O 1 SIrE oGRSt oo
t agrlasks} an@ adtier Ratidudi nEuEssitRY.C A vediiclé/aiakisn (iRlesS BWlimicator
containing liquid fuel for the blending punps 6, 8, or
f okd tSHaclﬁa%ﬁ o erovidiag bifirectipral gompnmication betvesh ivehicley,

- N - . | t .. . o
& EREP Yl BhOE B cniciEe BEEABLERY, ab il R TBlchting
syurapy 6,8)dldchic chrcgss Blandclon aed hyd8gdfubhigs fsB/dA2. Also,

conputeri zed system 18 for reordering supplies from
10 ¢ pigestation Fdaelndes amdiaonppunicetion systeme & e.

;g%ggﬁgtﬂge&hﬁ'a d%%wb@gaaém 3 of s ft*%cﬁé gffoglﬁ s

or- provi Irectional co n

betesmgiyinpehd stediorb? enitlivagiopsiitgss fequited Ryrdh@getiod. UBbi Ng

island 12, . electrj %ﬂchargi ng .island 10, C Store 14,

andkame-df &exe?ﬁt%ci that? porapwEsizedprderingsysigm wilbhe utilized,

g . . ' .

SeRFERRIS P RS RIETR R e IR o e o
15 prigeside chibymen {dvet, oa tanks (rot showmindcnediniap ligyit fasd for the

infrared co njcatjo tem _or. any ofher wreless

oy PETE ZETF 6 BrotdPoe By R 2o Bishoged et 12, require refiling,

C OSYAbIh S Bk GBredRptMRERdRSted Sl HiCexafPi, () '

oper at i%g sysﬁ ens of the gt aﬁ on ez)faﬁﬁ)ndmgfoxgﬂt} ﬁ&e&ldes the

C-@mapuserized Ab-ondering siystemy pist the chet ésadryeiohixtion to the radio

centralize vehicfggstatéon mﬁreteﬁ§ i )
computerized system 18 for reordering supplies from the terminal ordering

20  center 20, for this example.

[0023] 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
25  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
communication system, infrared communication system, or any other wireless
system capable of providing the necessary communication between the vehicle,

and the various operating systems of the station 2, including the C-Store 14.



communi cator 16 will be utilized, or each of the
l'iquid fuel blending punps 6, 8 the hydrogen fueling
w0 gdoand21®2, and the electric charging island 1BCTME1006/045669
have a dedi cated conmmuni cator associ ated therew th,
for providing the necessary comunication. Al so,
vehicle 22 is assuned to include an appropriate

wirel ess communi cation systemfor bi-directional
cofdfanitdaexnsatodithat cither agenglized vehiote/siation wrirel8s as

sh 4 Eigure 2, a |iqujd.fuel. bl endjn

e Bty Sao L1 s dbhed or St e rnig s i aoymgos 6. 8
s ey dtdpeh HidlingXisland €2, AdTheaeimia cRE2812ha4hYHA%ave a
octane and sul fur sensors, and a sulfur or "S Trap”

28dedigated eqmpmunisater assopigietitheyewithy for praviding the rmgsssary

under ground stQtage.tanks.4, a tapk.truck 30 del.ivers

5 ¢ nesthHbR e, AIBaTP 67 i<unlmh A Rin e n dlprong atRietess
f ugdm@imicesen &iten forHiREedtichalBorhiMAcaib] With GRWvERlesd S
delivered to an appropriate tank. In this exanple, the

st eaganicaior 46425 shewade t hree i ndi vi dual tanks 34, 36,
and 38. In addition, an aboveground Additive Tank 40
is included. As shown, all of the individual tanks 34,
36(0023} and Figurarea titiddhelbla@MLadRery Seh BLa BbRREI TG
punp. 26, A wireless comunicator 16, which as

10 pr Bigling dlanddvisishowa. EnHipexample giblendiye penn26dncludes octane

cogﬂyﬂg 6 aki 0k o C i Qr $.,16 .
dedi catlfeagts%oe égﬁ& %?u I?LI g)r eréltr%? nig&pﬁf%’]éfﬂ%tf‘% Ge f’ihﬁ’ gﬂ%g fuel
c hiarifé ngri&liﬁiﬂdlef@oﬂid dtoags ﬁl:i’ﬂd; 4£a Bh&theR 3Q,delivc?]rs the fuel
respectively. In this exanple, upon entering the _
st fiquﬂtah Bsulfus sensge ﬁ%?@rmwrmgﬁféat\lﬁﬂi ofjless shancpspepifisggaximum
bl i ! . . . | 2
¢ o cbonP U Wl LS HARRE 17 B Bl € Kol
15 i nabkd4 igladeethteenadiofdublimhks 3 Gior el 38, Inheldwédn, ahe 22,

the driving condition of the vehicle, the maintenance
gl o B hAéP%Yﬁ Tank 4045 alq?%ée As ewins plb phtheiiadivideal

_ | ! o
t hen¥eB e 38 2ind 'c'irIH :ﬁlgegg{;{on%ﬁg&t@{l] ?&ﬁle%?m%&aw

respond by transmtt e comun
wireless communicator 16, which as previously mentioned can be a centrally

located communicator 16 or a plurality of communicators 16 dedicated to each
20  of the blending pumps or fueling or charging stations of the service station 2,
respectively. In this example, upon entering the station 2, the operator of the
vehicle 22 can press a button for submitting information as shown in block 42 to
the wireless communicator 16, the information including the type of fuel
required by the vehicle 22, the driving condition of the vehicle, the maintenance
25  record of the vehicle, and inspection information for the vehicle 22. In turn, the
wireless communicator may respond by transmitting back to the communicator
(not shown) of vehicle 22 maintenance suggestions such as an oil change that is
now due, and also may transmit convenience store 14 favorites or specials of the

day. The bidirectional information illustrated herein is not meant to be limiting,
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(not shown) of vehicle 22 maintenance suggestions such
as an oil change that is now due, and al so nay
WO e@n®mi2e8 conveni ence store 14 favorites or SpRCI/EER06045669
the day. The bidirectional information illustrated
herein is not neant to be Iimting,and ot her
informati on may be transmtted fromvehicle 22 to the
W rel ess conmuni cator 16, or fromthe latter to the
veffidotherinforpaton may hetfransmitadfiam vehigle 224torthy wiiretdsside

ot SRR B, dotn dhe Gk TS VAR 2PY (157 & o Shkente
meank 3¢ Inleintak fiadl havieataso th @erRGNQRBEMm}?OQtaH@NhHﬂ)eQ

ppm S. Tank 38 may include diesel fuel of greater tha

40WEN 4@@@%@@%&@% Mijlion) ob pdfur £8). f Tanknr mey owituderfuel of
Fi f f.the fuels dltustyated. i
LG Frp 9D 1A, Bl M s HRLIERRY 0 R o o

t hgrbhieetidh g QNfQefe DRIBRE). operated to deliver from
its nozzle 4 1 87 RON regul'ar gasoline with required

additive for vehicle 22 from Additi ve Tank 40, or a

bl or b di : fr,0 | end of the fuel in.
¢ i8S A RUEL B TRl 2 R PR o S s e g bine
s upadedjinashankd 34850 bid188, r@gpegtivay,ahe bRAG NI SLr R0
RON f or ré)vi ding a required dual fuel fromtanks 34

10 anﬂpeﬁﬁ?dg}

diven Eornits pRgziad s 8if RODETegples grsoding vath teguired
del i i - d I cel ...
SENGR SO 608 KB TR Pb Bl lging 2 o

o s 3o it o
ot SHEF e & Eptstines vioHFatar s 8 OGRON 30-Sadt N, peprosiding a
! G EPapR S Sfbnlanks 10ARE 36N I HELASY SCRILEERY R T 36
15 i nfobldelivert € a frelickxngpivecredeyp e fick] ogll spglict hgdelpsh Gronoh
TG M Ry i
rgﬁgﬁ&e@by a c'oh%%sgioﬁll‘l itiBh &R hf‘,}g})r?ﬁxgio\é%g/d%{sgﬁ%l?f;‘ %om tank

W

d 50" i ncl udes subst anti sane
pudpwithewtewtd@ edor vehitlegpoweerd by hdodidekreeruharged compression

ignition (HCCI) motor driven vehicle 22; all as shown in block 46, for example.
20  Depending upon the design of the blending pump 26, many other blends of fuel
from tanks 34, 36, 38, and 40 can be delivered.

[0026]  In Figure 3, a liquid fuel blending delivery area or island 50 includes
substantially the same blending pump system 26 as in Figure 2, the difference

25 being that blending pump 26 is connected to storage tanks 4 containing different
fuels than those associated with blending island 24. More specifically, blending
pump 26 is connected to a tank 52 containing diesel fuel of 20 to 40 CN; a
second tank 54 containing diesel fuel ranging from 40 to 55 CN, and having less
than 10 ppm of sulfur; and a tank 56 containing unleaded gasoline of 87 RON

11



bei ng that bl ending punp 26 is connected to storage

tanks 4 containing different fuels than those
waz®ooiesed with bl ending island 24. Mre specPET/Us100¢/045669

bl endi ng punp 26 is connected to a tank 52 cont ai ni ng

di esel fuel of 20 to 40 CN, a second tank 54

containing diesel fuel ranging from40 to 55 CN, and

havi ng | ess than 10 ppm of sulfur; and a tank 56

c ofhehisriresplishifen (e shprenin bex 4%, tevpugtonsernfithe aforesaid foels, the
4
21 bietime SRR ko 0 s, YRRl REU 6L BF RON prpfgaded

t ogadotine exfiradlftivetfrondl elnky €0 a8d SEQAY Wik & eel figasel & &8 tank
wth additive fromtanks 40 and 56 or ultra | ow

suP® for ¥ Yrbicle 2 RoWaIed by fusk call; prfiesd] éueiz”rq@gwleﬂ@ﬂ foy a
f f
augéelh\fég)% {o azgéhrl)%la Q? g)gwfei“e%f by { &m%é @@g@é goy ?fl ep&@le"g{ 410w

e ngd:tﬂ@é/dﬁﬂel dudl Gronoting ISQ/ whtlese hdditieé for ueeby akhiefe 22 powered
hout dditive for use by a vehicle 22 powered by an
{PleENg$027] In Figure 4, another exanple of a
quuid fuel blending delivery area or island 58 is
shown for another enbodi nent of the invention. In this

exHO27E, flaFigired| amiﬂ@afr&bganph:rdf& 16fbid £iR] bleAdingdliGéty area or
are ut| |zed gmsh T e tank 58 includes diesel
10 £ i anéf §ig showm egipof; th%nwa@fsoruu Todthis exgaple,

of foglﬁ ?l?él @fore%@%gnlé%% @2" bnd8Y Gt 1 r I ;&?Bw;lo ".[Q}%r%rg{)S 8

62 I ncludes’gasol i ne o er than
Rd‘ﬂ,clminsi dieselffoel @f ddss shanf 30 CNTéli’alnkM 1n¢1ﬁdid$dﬁ85ehﬁfell ef giehter

ol i an_octane rating ranging from50 to 90
RereneBey s B iBE 1S |th@r10mﬁ9 il A 4 dasdes gmsoline of
av flag! t I
gt s B0 8

15 f ukdvdngan gd:t@mwatmg behrgmixg B6m 5‘00(10 Mﬁﬂmth Mbppm of sulfur. With

i resEngti i Ehle Risk Gsblenfiig Buppri sap op Cperated for
pr &ipSHF PP 118 Ro¥s1E h2 %@éﬂd%dl YUl ea fQJ_:I? Qgslﬁnfvgf H]Ierhock 66,

fromtanks 62, 64, and respectively;
f ufoir esgmpleh Neore speclﬁcaébzt, 87 redwdar otGRe Ba¥dlpasall aeadditve from

t ap s(,5 EO & E4 | ) 1{(5[1% rlc,uggr o@%}le HENY gasoﬁne with additive from a
20  blend of fuel from tanks 62, 64, and 40, respectively; or a dual fuel of a blend of
greater than 100 RON gasoline from tank 62 with less than 80 RON gasoline
from tank 64; or ultra low sulfur fuel from tank 62 for delivery to a fuel cell

w

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

25 fuel from tank 58 with additive from tank 40 for refueling a vehicle 22 driven by
an HCCI engine.

[0028]  In Figure 5, an example of a compressed hydrogen fuel delivery area

or island 67 is shown that includes a hydrogen delivery pump mechanism 68
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fromtank 64; or ultra low sulfur fuel fromtank 62
for delivery to a fuel cell powered vehicle 22

WO prodi2eg) a reforner; or greater than 50 CN dP&BEE2006/045669
fuel fromtank 58 for conpression ignition engines
driving vehicle 22; or |ow octane diesel fuel from
tank 58 with additive fromtank 40 for refueling a
vehicle 22 driven by an HCCl engine. [0028] In Figure

5, hawing s awoptie 7Off016dis;mtfpnng$:anbré$yﬁfl@g‘ﬁzﬁlgefnum Hedroget, Yor
area or island 67 is shown, t hat |nclud g dro en
deFrapeRly CBWﬁfFSﬁ%’c‘Wéﬁ‘?%ﬁﬁx Balelhiverag forhe :arupls TR dp a storage

di

o SRR, TR Rl Y SRR Moot HHARER fohPlhe storpee

t r tamk 7AZanidalelivart ohees;amet\am K nédzle Theo hydmpgeeddsidrogenytank 76
YR TR ST

h

‘ ﬁ g{éggﬁ@g&?ﬁﬁeﬁgleﬁ Rehicie2d 1 %&1@'&31'1 ﬁg aﬂ"eféagg: floﬂfﬁ’ ﬁ'{?@ Fbwered

As previous escri suc
hyty omtricﬁigreieeided/ fhincd fmePeell mhdm“d/iaa vhlyickr22ethetodaes @ot
m)to%%hat ovvered by electricity derived froma
f uBl® Iqreg‘?’fﬂjc‘? rd the vehicle 22 that does not include
a reformer. [0029] In Figure 6, for another enbodi nment
of the invention, an electric vehicle charging area or
10i s[G029] 77 InFigirevin for'ﬁhethet embodimentdi the envehbomianglectric

| ud t | |
RO Rl s o g IBM%ZTEG oS Relhetsing stand
fony7 ﬁmws%%chmtyw Ve RRel &iQh tenD 7@ AME B Blectric

22 drive by electric notors powere from rechargeabl e
st poagesdyate 30, ifesre¢hroging tlaspatterie® 080 shawn)dn atvebicle 22 drive

di he | ' ter 3 Fi
2 B7 SlsCRE milont povert Se] b febl RovEG LReptss Kyt show

isdelivering liquid fuels. The conputer 3 1 is
programmed to turn off shut-off valves in truck 30 for

i n{@aom pt i npopther tinboginfent ofethe nmwahommremgnmrﬁd (see Figure 2)
oL g PR el B8
t abéspdtePB1 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
20  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 Figures 2, 3, and 4, resl')ectively, which are not
operated to their open condition unless a designated fuel or blend of fuel is
25  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 operating pumps 26, and 68 to provide required fuels to be
delivered to the vehicles 22.
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t he various enbodi nents of the invention are

i ndependently piped to the di spensing punps 26. Al so,
w@buwrAooR#s val ves (not shown) are included at tPer/ismbe/045669

bl endi ng islands 24, 50, and 58 Figures 2, 3, and 4,

respectively, which are not operated to their open

condition unless a designated fuel or blend of fuel is

avai | abl e from the associ ated bl endi ng punp 26 for
del003&} y t4s previshslyineengRnedothyir herdvourp/sofew arsy(sotestrown) is

(not...shewn), al sg _include any necessary hardware and
SRR e Y B P oD BSSER b0 belyvesy pagnsumer
r egid & giveh dRpended 26065 0k br{a@gﬁg shSet B, YRHLEIRT-Store 14.
22.[0031] As previously nmentioned, other

har dwar e/ sof tware (not shown) is included in the

5 oofVORAL ° 20656 Bl el FRRndi BT B b eaP o ilieg ke
SYBydRbpetBfuchidlvefy 4leg ofrshindley. Wliso,[AE3i t&l‘?]h@lotgpgér extpﬁgted

exi sting technology is expected to be utilized
hytorksgiesed fforcthe dattery apshargiegistandi Bl and 67. Al so,

exi sting technology is expected to be used for the
battery recharging island 77. [0033] Further operation

of [0088] | N\Fathiey SpdrakidHl &f tHe (ivefiyved @it WerdickiSkdtioADN 1Enow
descri bed. Typically, a consunmer upon driving his/her

10 v by deseribed. oTypigallye ioepasiner aipp drigmgshisherawhisde isyo the

Si . iat. ling locatjon... ol.i ne
pohy g8 stifoR2 F RREAR! bk Eneddio ol QepRE Rkl g Rfgiote
poGesctihe panaral) diesélypiwetal, HQOVRSveded, ybeit @fgiad pdiveted, and
be directed to the fueling islands 24, 50, or Sg Al so
potfEneiel e9l] powered yehiples 23 &gl be dliteeted te theduelingiislogén24, 50,
fu r [ - fueling i.sland 67.
L2 1S P o e Y BAO R U e by Pl i e

15 baditeptad toeciairggengfuclioitind 67. (R34 |eldctid foveersd @BERs are

upgn aryiving at a given refueling island, a vehicle
Zzglﬁﬁclt?drtﬁu?tll?%@ﬂ%@&hﬂﬂﬁ\gd%%ﬁ-ate via its onboard

W rel ess communi cati on systemw th the wrel ess
communi cator 16 associated with a given one of the
af 084hi d In this example, upon arriving at a given refueling island, a vehicle 22

will automatically communicate via its onboard wireless communication system
20  with the wireless communicator 16 associated with a given one of the aforesaid

islands. Information from a vehicle 22 typically will provide fuel type properties

required for the vehicle 22 (e.g., gasoline, diesel, HCCI, hydrogen, or electricity,

along with required liquid fuel octane levels, sulfur levels, and additive

requirements). Vehicle 22 will also communicate its maintenance history (e.g.,
25  mileage 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.

[0035]  The wireless communicator 16 associated with a given dispenser 26,

68 is next made operative to communicate to the consumer via a visual display
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i slands. Information froma vehicle 22 typically w |

provi de fuel type properties required for the vehicle
WQ@200087348 gasoline, diesel, HCCI, hydrogen, oPCT/US2006/045669

electricity, along with required liquid fuel octane

| evel s, sulfur levels, and additive requirenents).

Vehicle 22 will also communicate its maintenance

history (e.g., mleage at the |last oil change,

coffet ﬁﬁ/%’ﬁl)df)c%@d on thecasserigtedt fig] puapd6i 63 pecanumnnicate directly

| RTRE BE ARG b g onb Rl el B o eficle ot
as siapit) taellgvéstion ThaAitNEsordinhBeRs 8p ar Gpp&dtrhdht R&d n&a&l? oil

operative to conmunicate to the consuner via a visua
di ehpngs,(vebicle nspertionperather mrintenancgss@itiremend, if appropuiatp.

26 nLca directly to the vehicl or,.

5 i B bR aTBANt BRSSOl fFk Y srPubiifal S8 Ghispents o
(nawelsble\d?) Wirsleggesihmanichidal 6 whl a6 REUITR wh&therURe @fkociated
appoi ntment for a needed oil change, vehicle

i nSYsEIRHAKPests todpany shnemmatseecre egvingesnshtas pufling a trailer

' 1o t [ CS 1 il
o AL RS 100 e, OF p SR B IR SRR e
W caisemsr wilirbeipionaited bit henvirkles @onrhiduitce1 OieiiRAtelthe
associ at ed consuner, expects to do any abnornmally

10 5 e JEPRNt B 51 Alpt i tocke RIgchased {aighavel¥i@ed er up a hill
for a 100 mles, or traveling extrenely |ong
di stances. Also, the consunmer will be pronpted by the
wi [0836Fs dotineinbatlafient 6f the ihvigitiont exahiplesafauiénsabquired for
fuel that is to pe pu{{%hased for the _vehicle. 1{3003%]
| ntherFrasuERgs 6o PRdEm il P do requesi rispeciiie Rpepnicaf fel, schedule

acyd j C f 4. be

£ oA i EE of Mopbilfont CRETRRY, bR BT ey

15 macondéians ¢e ther wirelsgeamimunicaton VE selrotyuppxpldtfael additive to
abnormal dr.iving conditjons to the wreless

. | e .
c ol RIAY ¢ Betrle pattownqnee (1 3pproryal) rud ordgy dped greothey items from

| MpEeqyeitehicl e performance (if appropriate), and
order food or other itens fromthe CStore 14. [0037]

Upon receiving the replies fromthe consuner, the
W fO%IIﬁ]SS Upon receiving the replies from the consumer, the wireless
20  communicator 16 will then program the associated dispenser 26, 68 for
providing the required fuel based on the vehicle requirements and expected
driving conditions. Ifnecessary, 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
25 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 vehicle’s batteries
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communi cator 16 will then programthe associ ated

di spenser 26, 68 for providing the required fuel based
wopoorh®2ehi cl e requi renents and expected dri vPE@IUS2006/045669

conditions. If necessary, the required fuel is

internally blended via the associ ated di spenser 26

t hrough use of the fuels available fromthe

under ground storage tanks 4, while at the sane tine

ad ok ghewy) vie gu clesticaablethayag 4 apprapriateaconnedtar fut attachment

SRR AT e R
abparegiets) dust &Y wlfar béitknt/ dre chbcked Dy (RO kA bERES déifvering

hydrogen for fuyel cell powered vehicles 22. Sinmlarly,
i f therfaehias vehislo22. | Wherenanpsopsiase tfiliets, tepd, éhé so foréh are

el e i haraing istand 77 wll -be .

5 or BERLIC B cheal LB oo e o i 10 et yarius
shewtymitiadtspsuchlag stifine D&feh@inBapbn thelbcARBEIMIIMA! Sither a
connector for attachment to the battery system of the
vefPnspEepor a sation atgendant vl be/apfinedtedsto c{wnsm@b dgsizgd angount
pa S ecke t
by SFHTR o dhe veMEl 230 sHldA LG O be PR R RRAENRRY e
Wheuatity ppfuepisi deteemiddd th @bt be tordigent &ith tBOrde@ireefs®F the
included in . the present inventive systemfor renoving

10 ¢ r pEHCHIaL ¥ Cl@ﬁ@)ﬁ:ﬂgdg@ek@lm am nants, such as sul fur.
Dependi ng upon the | ocal regulations, either a
consuner or a station attendant will be instructed to
di f}988ke tWhileleaitingdonrafiusiingal rédbatgihg atdasuady @heviddessly
Shut of f val ve ill_be turned. off imediately if the
quBleFs Grdsps 19F frod, andyelfies BechwRiasott by EOSRiShSe EiRte 14. The
W .
Doy sy AU SRTO R T GRmbh Pl KRBT SSocjped
15 r ewlralegs egnmanicatos l6nte sahaduleian ebpsiatiyenp f@oehldamtéihce
f ood, ot her neceSsit'e§%w£%Pn1the conveni ence

an ’ .
st %frlélsaelfg"ﬁf-h T BTSERZ e EURTS PrrIIca SR 2 1s also
C OpI¥UY , :
comun ingg%(g for%gmgg%%%%%egﬁsggdﬁﬁgﬁfﬁ{) & or §Sv%rhc|r% 1%
metard.e Aspreviously meptotddpthe iiventive Motitre Semént SiysorePwdfl also

Fut yr rvi i.on, 2 | | so
t Vhﬁavel'{{s%a?dv“vsa%e ang gor%})gtterlged syste?n 8rosgrammed for monitoring the

20  level of fuel at any given time in the underground storage tanks 4, in the
Additive Tank 40, and in the compressed hydrogen storage tank 74, for
communicating via a wireless communication system 18 with a terminal
ordering center 20 for having fuel delivered to the station 2 as required for
refueling the aforesaid underground and aboveground tanks. For use of such a

25  communication means, the Future Service Station 2 will minimize run outs of
fuel. In addition, monitoring will minimize product contamination from product

mixing.

16



programmed for charging all purchases to a consuner's
SpeedPass or credit card. As previously nentioned, the

WO pooeitiye Future Service Station 2 will al so PeEESI006045669

10

15

har dwar e and conputerized system programed for
nonitoring the level of fuel at any given tine in the
underground storage tanks 4, in the Additive Tank 40,
and in the conpressed hydrogen storage tank 74, for
colB938] catliasdy.also as pr:\rleuSé:g meptomedrdbost, oliqud ﬁleé tank8ruck

20.. f I
et 68 defv R YhsPortGE bicS SRLSH 2501 BiASH pRiek ity
t heendbrotoanithr WBY BRERIRE sasltlaPDAUARLSOMRF 32 ARKRevibRly
use of such a comunication nmeans, the Future SerV|ce

stiadicgtedp Thiel tnlpirneled Qwilt inglugatvalvsh fontetminatingafiel dslovery if

produc%mﬁn%‘na&ﬁﬁ&%? FE PP Ik BB pe el pbo e e

teeatina el Bhdsk GétsOrsiwigl alﬁcﬁiﬁgu&rt%lén%pthfe PEquired
verln%wﬂuel to the service station 2 w’l i ncl ude

a @ﬁ@%& #rodugt isalebvered & thenindongrdumgd sp’acaga“(@n]ser 4 or any
2, as previously indicated.
The :%ﬂﬁﬁ?%%%éﬁgﬁiggg$&wgclude Salves fo¥ term nating

fuel delivery if for exanple the sul fur dispenser 32
senses that the sulfur level is above the

p r 0840k r niMErpueh variousTarehndingents of thevinyentioh siave besmrsbown and

t..of ..fuel
(o] chyr SOtERS (FAPHRIGRE WtE or B At e drPray
ut nebo griige vdrivis gcalifichtivhotoahe etrdolimdn@ddithe psbiimVention,
varkl&g C{rSOdI nments of the invention have been shown

ant gafions Reeymenng thbe oot by Bietspiritiaml s¢apg, of the
thg&g Kild in the art may recogni ze various

nodi |cat| ons to the enbodi nents of the present

i nvention, which nodifications are neant to be covered
by the spirit and scope of the appended clains. WHAT | S

CLAIMED I'S: 1. A notorized vehicle service station
conpri si ng:
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means for dispensing a plurality of different fuels to

vehicles, said fuels including nmultiple grades of
w@awalorazes nul ti pl e grades of diesel, and bl enBP&T/US2006/045669

t hereof; nmeans for detecting each vehicle's fue

requi renents; and neans for restricting fuel delivery

to a given vehicle based upon its detected fue

requi torized vehicle service station
coﬂﬁ#%@&ﬁghiﬁgéﬁy or dispensing a plurality of
different fuels to vehicles, said fuels including

mul tiple grades of gasoline, nmultiple grades of
1di esel, bllendisnatberabiehideskriged statjem comprsiagf or

detecting each.vehicle' s fuel. requifenents; and_ means,
>for restr PERRH QT A1Fpensing ?pﬁﬁ}lty 89 glféqr%%“‘?}l%l“ﬂ %‘fbédﬁsa%‘é

up ; r .
R MR kel S IBEER i) g Y L e
4 setheireod i sl ands each being configured to service

particul ar t s of notorized. vehjcles, . including: at

>| east onemlﬁf"?{g Oridg?e HRE PAFEIYG ’ick/f‘gs Q{eh Fe.élélgf’mﬁmﬁi :

6l i quid fugleapd RAERGCtRIS el deliveryab WSl &%‘igbbﬁﬂzu on its
di esel, and hydrogen powered vehi cl es, ereby sa

7 hy detegjed fysbvespuagmeetsi cl es i ncl ude an onboard ref orner
for converting gasoline to hydrogen; at |east one
second island including a hydrogen di spensing system

1 for refuebi ng deFAGERHRINES e ¥RIbE LESpLitiak: do not
i nclude an onboard reforner;at |east one thrrd island

2i ncl udi ngmeanefosdispeesibge phirslity of Hfegentdualy &1 echidles, said

3! eﬁi?qglrrs gllgcqgfg}qg Gt fglllglte egrrgld%g of fga£P1£e% rr%lll%gferérgde%rolf\éleegel, blends

ve
4 thereof, and hydrogen;

5 means for detecting each vehicle’s fuel requirements; and
6 means for restricting fuel delivery to a given vehicle based upon its

7 detected fuel requirements.

1 3. A motorized vehicle service station comprising:
2 a plurality of service islands each being configured to service

3 particular types of motorized vehicles, including:

4 at least one first island including at least a first liquid fuel

5 blending pump, for refueling gasoline, diesel, and hydrogen powered

6 vehicles, whereby said hydrogen powered vehicles include an onboard

7 reformer for converting gasoline to hydrogen;

8 at least one second island including a hydrogen dispensing

9 system for refueling hydrogen powered vehicles that do not include an
10 onboard reformer;
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a plurality of underground storage tanks for
containing liquid fuel conponents, said tanks being

w0 pad7e7deml |y connected to said at | east a fi rBCT/UBZP06/aH5669
fuel blending punp or punps. 4. The service station of
Caim3, further including: an additive tank for
containing an additive conponent required in liquid
fuels for powering certain vehicles, said additive

12 tank bei ng corgideaseend thirdaslandhinclvding ancelédtris battdrg vécharging
fuel bl endin ump. .5... The service stati.on .of C aim 3,

5 £t herSPAE O RGP e Ao S Gird e Al sy vetHges; and

14 sul fur cont enta Girality SEhndePIBRAESRbradS tanks sk ddBtdMEng liquid
transferred froma tank truck to one of said plura |ﬂy

15 of unddivghremmenentsrsaifbtanbnbeing saliddsallyfapnnesers torsaid at least a

i ncl udi nea term nating the fuel conponent
¢ r ansf eflrﬁ% ‘fq‘{lﬂiueiﬁfeflﬁwg@&mpe?ﬁ reof exceeds a
predeterm ned |l evel. 6. The service station of C aim

4, further including: at least a first wireless
1 comuni catorlberetvingi stajioned§Saifo3, fugbei inelndingr om an

onboard wj S C ni cat ar of y.ehi cl e positioned
2 o one.of P FRFRANoBRRDe p pdHSF HffuRofeat redued
3 1 nfQuiddidloforpogarity bartfiaivehidRE] el EaddivetdhinBeihp 8bndtRE to
required, the driving condition thereof, the
4 mesaid alnlsadt e fratdisiuid fuskblesding punnpi nspect i on
information; said first wirel ess conmuni cation further
i ncluding nmeans for transmtting information to said

1 vehi cl e cOMMHIseAliy statidicofTiaig 35hPMBBSIHBRdRIg: Cchange
scheduling. 7. The service station of Caim6, further

2 i ncl udi ng? S §aRen farersing Biessuliar smsens of  duelsoopodemnigs it

: ; = h
* ¥ o5 e BEEHRRT helh LARRIR P BFLY phEuRY of Fidsrouna
4 W stedags tanksnsaidvutfat s¢nsbeinomdpie0geaRTettefinating the fuel

transm tting ,
5 component transfer if the sulfur content thereof exceeds a predetermined level.

1 6. The service station of Claim 4, further including:

2 at least a first wireless communicator including means for receiving

3 from an onboard wireless communicator of a vehicle positioned at one of said

4 first through third islands, information regarding said vehicle including fuel type
5 réquired, the driving condition thereof, the maintenance record thereof, and

6 1inspection information;

7 said first wireless communication further including means for

8  transmitting information to said vehicle communicator, including suggested oil

9 change scheduling.
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offerings of said C-Store to said vehicle
comrmuni cator, for the information of occupants of said

waedroress f or receiving orders from sai d occupReit/BS200€045669

transferring the orders to the C Store, for providing
the fuel type required by the vehicle to a contro
systemfor said first liquid fuel blending punp to
either setup the latter for dispensing the required

fuel type, e deyibl Bakisn bf 81009, AlrtiRPircudifie | atter
cannot deliver the required tuel. 8. The service

st ati on efcoyemiancs stowh€r-Sitore) for grdviidisg vEhighei abchpemits with an

S ORI G P B B0 Srgeerob BetiiepEnsed. o,
The ser vige f54i34ikQ8ss Qonfdhudithide bé‘ix?%%ﬂ&gfanhﬂ&i R R sming

inventory control systemfor auto ically reordering

| pfferingsfafshiddoivpon dnsaid vahidlearonaodiitator fr the diformation of
hyd , [oyr. C- St ot th

SRR o SR yeiels, I ReCi e PR BB syt (F o
PHAATEERBIREsdbAMS the & KtorED foﬁ%ﬁhfgg tBd el BpeqitedIBP the

4, further including: a plurali t_% W rel ess
c yehitlgite arconoleastambior sajd diestilispidiict bending pdinpi td gither set-

one..of, sai Jurality of serwv i sl apds . .

7 B8 a8y Bl e Rasta fhd i oRREBinete s pasratiag if the
C it pargiat @slivef th rg@.m&j fgepositioned at an associ at ed

i sland information regardi ng said vehicle including

fuel type required, its driving condition, its

mai nt enagc ecor.d, and i L.nspection i.nf.ornation;
sai d pl ubal TS EEHEs o o Crehon Rbetedt s et i et

r E&ﬁ_@iﬂlggjmilpt iaclobies § sdhurtiepeoffenttvidgesu¥fuf 8ehAsBidiEl fuel
required by a given vehicle for activating an

abPge fubedisr@sed-ce island if capable of providing the
required service, orpreventing activation of the
associ ated service island if it cannot provide the
requi r ed9seTiw eevicd dtatidhef SRiimi7¢ Guriedtdchiing: C ai m 10,

further inc¢luding each one of ) L
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.

10. The service station of Claim 4, further including:

a plurality of wireless communicators each being dedicated to an
individual one of said plurality of service islands, respectively, for receiving
from an onboard wireless communicator of a vehicle positioned at an associated
island information regarding said vehicle including fuel type required, its driving
condition, its maintenance record, and its inspection information;

said plurality of wireless communicators being responsive to the fuel
type or battery recharging required by a given vehicle for activating an

associated service island if capable of providing the required service, or
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said plurality of wireless communi cators associ at ed
wth a first island being programmed to provide the

wo c@b/otozpe of a vehicle at the associ ated i sl aPdI/U82086/045669
controller of the associated first liquid fue
bl endi ng punp for programm ng the bl ender to blend the
fuel conmponents and any necessary additive as required
by the type for the associated vehicle. 12. The

10 S ek it Akilv o061 the absdribted seritiddieland AL BaHndY pRivide the
| east one of said wi reless conmmuni cators including

11 reraq@iredpergisaruni cating with a vehicle as it enters
the service station, for directing the vehicle to one
of said plurality of service islands capabl e of

1Servi ci ng1i herpeahirtestatléh oflDiRin e0yiuedesindlidds @kh one of
Caimé6, further including said first wreless )

2 c opaid plugalityrof ivricaless icammmigators assoeigipduitie adirvidslond being
vehicle as .t _enter I\ [ for. ..

i PEBRGSS Ker Rl fe S oot Rl Gle (RBasep Phtsd fptand to o

4 Segyitfdler oF trrdSscadtadlitst tfuidduslitténting pemp €t rbgrambding the
The service station of Claim4, wherein said plurality

5of blenderrtghbenddhe fien! sgmpengikssandpny reeessaryraddiiveragsgquired by

620%66}88 ﬁg tﬁé’ggs?&gteﬁ%ehglego RON with up to 40 ppm S; a

econ ank containing fuel of greater than 100 RON
with zero S content; a third tank contai ni ng di esel
fuel of greater than 40 CN; and said first_through
lthird tanks. ebehsewerngtationpit-dimily hm‘@@l& g gagt ge of
at |. fir QUi v j .- . f- . :
2or SHE sl Bsicpfbiurlicdisdnd ihe MRRARp AT ool B wtf o vehicl
3t egylitahtegs ddaegasodtatinn, fort dircating thewehich2toR@N ofspidrplurality of
gradegasoline with additive, greater than 100 RON
4ga§@1Viq€?éSW‘isrPaQBb]F@f9@'VW@Sé’smic e for a dual fuel,
greater than 100 RON gasoline with ultra | ow sul fur
for fuel cell driven vehicles having an onboard
ir ef or mer, 1§t e@heservicastation GRCHiimse further including said first

2 wireless communicator including means for communicating with a vehicle as it

3 enters the service station, for directing the vehicle to one of said plurality of

4  service islands capable of servicing the vehicle.

1 14. The service station of Claim 4, wherein said plurality of

2 underground storage tanks include:

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

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

5  content;

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

7 said first through third tanks each being individually connected to said

8 at least a first liquid fuel blending pump, for providing different blended fuels
9 including 87 RON regular grade gasoline with additive, 92 RON super grade
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for standard conpression ignition engines, and 50 to

90 RON gasoline with greater than 40 CN di esel w thout
wa@oadairorozes f or HCCl engi nes. 15. The servi ce stBCT/U82006/045669

Claim4, wherein said plurality of underground storage

tanks include: a first tank containing diesel fuel of

20 to 40 CN;, a second tank containing | ow sul fur

content diesel  fuel of 40 t 5 CNwith less th
10 ppgasgling weitheaddiviegereaik ¢ d@gﬁ%@waﬁﬁgﬂwﬁﬁ%w @}Régh

W : ; . .
1 R Ty YA AR ROONON B vt
12 | efigd cell Hiiivat vdhicles lthvingedn dibmact reformenyeredtenrthpr 60 iGN dipsel

di fferent pblended. fuels. includin | eaded )
15 g S ROET GORAEIOET GO PR GHE O th ) R, A B YiEh
14 CO gfe%{étr il 40 ER! qigsl %itﬁ&ﬁt\é%ﬁ}u‘(@uf}téfhgg:g Rayieg onboard

refornmers, 20 to 40 CN di ese st andard
conpression ignition engines, and | ow octane 87 RON

‘gasol ine blended wi.th 40 to . di esel w thoyt
{addi ti ve far HiScier ARt St QRint e wbgeyt il LRSS AE o
,C ﬁh&@rﬁrouﬁ'ﬁggo?&g% isisdnflag.al ity of underground storage

tanks-Tnclu a first tank containing diesel fuel of
3] ess t han a3@stGhk eondavingdii¢sahfuet of2ifordgNdi esel f uel

of greater than 50 CNwith |ess . than 1 ; i r
4tank cont &SAf t@‘ﬁ%‘fﬂqtﬂﬁmgflob’rs g{"%‘l’onct‘ﬂ’grq%f?%n'(ﬁﬁld% ‘{}%%r?% CN
s ZeLathSletd t4hn $0BpRIN;and@ fourth tank containi ng gasoline

having an RON ranging from50 to 90, with 40 ppm S

6andsai d f iarthird tankeoghirfingigaseline ok 87 BREX whibizerp sulfur content;
7 i ndivid uals!ai)c/l flcrgtncﬂreo%tgﬁ gh]}(f) tanks each being individually connected to said
8 at least a first liquid fuel blending pump, for providing different blended fuels
9 including 87 RON unleaded gasoline with additive, 87 RON gasoline with no
10 sulfur content for fuel cell driven vehicles having onboard reformers, 20 to 40
11 CN diesel fuel for standard compression ignition engines, and low octane 87
12 RON gasoline blended with 40 to 55 CN diesel without additive for HCCI

13 engines.

1 16. The service station of Claim 4, wherein said plurality of

2 underground storage tanks include:

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

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

6 a third tank containing gasoline of greater than 100 RON with zero
7  sulfur content;

8 a fourth tank containing gasoline having an RON ranging from 50 to
9 90, with 40 ppm S; and
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said at least a first liquid fuel |ending punp, for
providing different bl ended fuels including regular

w@amoloraes of 87 RON with additive, super gasol PCEUSI00@45669

10
11
12
13
14
15
16

17

10
11
12
13
14

15

RON with additive, a dual fuel of greater than 100 RON
gasol i ne blended wth less than 50 to 90 RON gasoli ne,
greater than 100 RON wth zero content sul fur for fuel
cells, 30 CN diesel fuel for standard conpression

i gni ti on saidyfrsethroughdotush taRTradigring sdévidlatiycoohediaio
SRR 945 R bR EERk iy B Pl ffa s
CliadiiNidg ¥ ameiRoml 6F WR@N?\%Ith adéikibé,tsu}r)élﬂg&&hiﬁel&* 92 RON

bl endi ng punp includes a sulfur trap for tTapping
swvithuadditivenafdvel fuséphgreaesibend 60 RQAIS gaddime bbended avith less

o i ST EonRoR Bhaptind irder e L RO Fithcgbed Sgpgent sulfur for
Cc qpg1aens, ) ENedie] 120 1dr QtaBard @ 'rééaidﬁngﬁiﬁoﬂg%%ﬁ%%hd for

second tank containing fuel of greater Than 1
WHGCE enging zblené nf Jovaoctine ) todHkROdhgasolinegitiSOSSN low

fuel. of. greater than 40 CN; said first through third
tﬁﬁlfﬁrglgg‘ﬂ aﬁéil’ffgf‘daﬁlaf’vi dual Iy connected to said at
| east a first liquid fuel blending punp, for providing

different blended fuels including 87 RON regul ar grade
gasol i ne W.t Ahadaivi¢estationnf knring Bpeherginadisl afdesst a fiest liquid

(bR o TR Mg Tordr o RS ol e
R@k@ased.i ne with ultra low sul fur for fuel cell

driven vehicl es having an onboard reforner, greater
than 40 CN di esel for standard conpression ignition

SIS BRSSPSR e

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;

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 gaéoline 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;

a fourth tank containing diesel fuel of 20 to 40 CN;
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a fourth tank containing diesel fuel of 20 to 40 CN; a
fifth tank containing | ow sul fur content diesel fuel

w@R0040702¢8 55 CN with | ess than 10 ppm S; and aPGI/KBE1906/045669

16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40

tank contai ning gasoline of 87 RONwith zero sul fur
content; said fourth through sixth tanks each being

i ndividually connected to another first liquid fuel

bl endi ng punp, for providing different bl ended fuels

i ncl udi ng f&th fROK conlagaiebwysd i icoatent dibseh fidil bf 4@ o BYCN
RON.gasol i ngpvvith no sul fur content for fuel cell

drYteless an dP @8 h3AYy onboard reforners, 20 to 40 ON

di esel fuyglixhhniStRRARMY EYIRERTST RONiH 40 sBIgH dd@font;
and | ow octane 87 RON gasoline blended with 40 to 55

CN di eselsaid fobghthraugh sikihgaflsreaplCBeing igdiniually comeetet o
t ank t ai.ni [ . fuel | th 30 X

o R Bish el W Rloqiaue, Tor BV Ipe gt BlodEh il
C'}hdMll&lH% lse 80NN AMealiBd Egﬁln?% \Onﬁ‘tgggﬂitﬂet ENROMP BLRNIBE RGth no

gasol iné of greater than ' _vvlth zero sul fur
c snifentontent tfenfukl ¢cdindiveorvebictes hgviggonbpard rbfavinery, 2thto 40

RON [ . t 0 ith 40 .S; d '
Sevent h (I et “Badhet cBirbrkssien Rl ORtRaAg o
CRRRAGIRIRON bR WIENRY it 50 td $31ANiEe bvith8BOAdIBive for
punp, for providing different blended fuels including

r dYuChengjnenl i ne of 87 RON with additive, super

gasoline of 92 with additiyv du f f
greater th¥i® %%%%%%g%heée%ﬁgh%elas ¥ %yﬁg\g t han

80 RON gag0dibié tak @akAhin Aaiel 16! Abit tha? §0 TN with less
content sulfur for fuel cells, 30 di esel fuel for

stthard ¥ gpwd¥ipr essi on i gnition engi nes, and for HCCI
S"Mn? Ih n 28 ?ﬂ\}%@%&ﬁ }::?%tgl%r?gcéaeslgﬁnégf gtrgatgro thgr(ljl\log ﬁ%ﬁll W&n Zero
sulfur content;
a tenth tank containing gasoline having an RON ranging from 50 to
90, with 40 ppm S; and
said seventh throﬁgh tenth tanks each being individually connected to
yet another first liquid fuel lending pump, for providing 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 less
thén 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 sulfur

diesel and no additive.
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di esel and no additive.19. The service station of

Claim3, wherein said at least a first liquid fuel
whb@naregs punp i ncl udes: an octane sensor systPRPOT/82006/045669

term nating operation of said punp if the octane |evel

of fuel being dispensed is below that required for a

vehi cl e being refueled. 20. The service station of

Claim 3, erein said at least.a_first |iquid fuel o
bl endi ng p mﬁ}erﬁ?ma%%t. tigp %ﬁ‘ﬁlﬁw 3gWliersin saig at least a first liquid

Stermn b Pﬁ&gﬁ%hﬂg .of said punp if the sulfur Ievel
2of ug}%bgﬂg g |spenssed exceeds a predeterm ned

3maxi mum | exebtahesertshesystenh foryeeninamg apechtion dfkeid pump if the
hi cl i fuel ed.
4 Veo}:t%nee le?fgll gf%iél%elilr?g gi(éipensed is below that required for a vehicle being

5 refueled.

1 20. The service station of Claim 3, wherein said at least a first liquid
2 fuel blending pump includes:
3 a sulfur sensor for terminating operation of said pump if the sulfur

4 level of fuel being dispensed exceeds a predetermined maximum level for the

W

fuel type required by the vehicle being refueled.
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