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M&CGZFOLI O 230P65777 WANGDOC: 1053s AN AUTONDTIVE
FUEL ADDI TI VE DI SPENSI NG AND BLENDI NG SYSTEM Thi s invention provides an
automatic fuel additive di spensing systemthat can be incorporated into
servicce, station fuel dispensers which will autonatlcally bl end a preset
anmount \( one or nore additivés®into the fuel as it is. being q§gngeﬁag(ﬁﬁto
the notorist's gas tank. The preset amount of ebch additive to be bl ended
will be in terms of a specified mx ratio according to the desires of the
fuel marketer and N&iFORR@NEAOP6SETTators. The additive di spBhN@GPOGysi@hBds
wll allowthe mx ratio for each additive to be set independently, and
easily changed fromtinme to tine as the -additive fornul ati ons are changed.

Li kewi se, the additive dispenser will allow.the atios for the
additives to be set differentNyAPEM @gﬁﬁgf5%$ng?gbéngﬁcB$§?ﬁﬂ§{§Fthe

desires of the marketer. The S'”p'esﬁkﬁﬁﬂg@ﬁﬁﬁﬁﬁﬁSﬁ!ﬁi%QOd Is for additive
addition is to inject the additive i int that is
upstream of the neter in the fuel dispenser. In that way the additive is
nmeasured along with the fuel. In this system the choice of the additives

becones that of the gagp|iNEnPBREELS provHad@tah ShtShat{é fue? additive
dispensing system that can be incorporated into éervice
station fuel dispensers which will automatically blend a

preset amount of one or more additives into the fuel as

~ it is being délivered into the motorist’s gas tank. The
preset amount of each additive to be blended will be in
terms of a specified mix ratio according to the desires
of the fuel marketer and environmental regulators. The
additive dispenser system will allow the mix ratio for
each additive to be sef independently, and easily
changed from time to time as the additive formulations
are changed.;.ﬁikewise, the additive dispenser will
allow the mi#'ratios for the additives to be set

o ' _. differently for each fuel grade, acdording to the

desires of the marketer.
The simplest and preferred method is for additive
addition is to inject the additive into the fuel at a
point that is.upstream of the meter in the fuel
dispenser. 1In that way the additive is measured along
with the fuel. |
; . ' In this system, the choice of the additives becomes

. that of the gasoline marketer, and not that of the

Rt Bt da e s as
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gasol i ne buying custoner. Accordingly, the dispensed additive will not be «
t he subject of a separate sales transaction. Instead, the additives sinply
become a part of each of the graded fuel products that the narketer w shes-
to sell as his proprietary fuel products, and at the posted prices as™; =
usual. This invention may be applied to any and all fuel additives;iéﬁd to
fuel conponents which are generally of | @& ger volune ratios to the fuel
volume. The term"additive" is used hereafter in this specification for
all such suigssaldee tmydinglddetdmme.workticurdihadly,stths pdtspehséde present
I nvention provides an autonotive fuel additive dispensing and ‘bl endi ng
system for &dddiiivee widdi inat dieghesisnbiedt of ammeparate (s3les i ni num of
one fuel additive storage tank and a m ni nrum of one fuel storage tank; (b)

an addi ti vetFamsiasfion ndpaheady fdesdditises sdivpler Hrcomelaadditive, a
distribution systemfor eagch.different fuel addjtive, a fuel dispenser
conputer i npé‘é')l{:d% ?ﬁ&%l"%g%’fﬂ t‘-”,’rasdzﬁ%d f[é’(?ﬁplﬁ"'(-ﬂ%‘%ﬁﬁq fat Reect and

| fuel £l f i k, and a f.uel i  and
oy et Bt e oGl BYS bRy R "

troll ' ti ' i f_said f di it i
Sort & spenBEcRcls | WAk AR noed® hloed®idb hlalC SRARRET SOTPULET ©

MEASUri NG MEaAR3ritd obl' MY B abtd I Ud laty ¥ Y AL iR ves,

and to fuel components which are,genexally-df:larger

~volume ratios to the fuel volume. The term *additive® U
15 used hereafter in this specification.for ail such : '
substances to simplify the wording.

A first aspect of the present-inventioh provides an
automotive fuel additive dispenéing and blendihg system
-for a service station dispensing unit, comprising: |
(a) a minimum of one fuel additive storége-tank and a
minimum of one fuel storage tank;
{b) an additive pumping and measuring means fdr each
different fuel additive, a distribution systeﬁ for each
different fuel additive, a fuel dispenser cdmputer in ' &‘)
said dispensing unit, said computer acting to select and |
regulate fuel flow from said storage tank, and a fuel
measuring means; and |
(c) a controller programmable-for.setting additive mix
ratio, said controller being activated by activation of
séid fuel dispenser computer of said dispensing unit and

acting to activate said additive pumping anéd measuring

means to pump from said additive storage tank through



3 faid distribution systeminto fuel flowing to a chosen outlet nozzle of
said fuel dispensing unit in response to data received fromsaid fuel

di spenser conputer relating to the fuel selected and the flow rate of said
fuel “thygugh said fuel neasuring neans, said fuel additive entering into

sai d fuel upstream of said fuef measuring nmeans qwhereby the fuel measuring
means neasures the combi ned volune of the fuel and additive, said

] c : fcom sai L . :
means. and said fuelealhe FREBRERAE et tenl Lotk Kol PR 3 Hiofeh
addi tive punping ang, fEaSHLLRYe B2 5al8 FARA" Qi sFUNINGE WiPVi Ll god 4!
fl ow according to € outpu% of saig &ue?gheasur?hg neans to nmalntalr'n a

preset ratio of satd adeh!Lygeleddedoht!shitnictdined shatia et cRimputigl O sal d

controller. A second aspect of the present invention provides a nmethod for

fuel additive di sppgpa€dngn€obtRBIEREL! Belacted’ am@ Thi! ifdow Yald N Gaid)
starting a flow of chosen"grade of fuel into a tank thereby activating

equi pment conpri si fgel (EhrougRnsadll Euelr mgasitdbioe rednss eslaiidy fakdi ti ve
m x ratios and a fuel dispenser conputer, said conputer acting to sel ect
and regul ate fuel adadtiy@)eanteringuimtb eaddf faelpmpstreapumf Badd £fuel
m ni mum of one fuel storage tank; (3) a m ninmum of one additive punping and
measuri ng : measuring means whereby the fuel measuring means
measures the combined volume of the fuel and additive,
. . said controller receiving input from said fuel additive
~ pumpihg and measuring means and said fuel measuring
means and activating and regulating said additive
pumping and measuring means to control additive flow to
said fuel flow according to the output of said fuel |
measuring means to maintain a preset ratio of said
additive to said fuel which has been entered into said
controller.
A second aspect of the present invention provides a
method for fuel additive dispensing and blending for a
-/ service station comprising:
(a) starting a flow of chosen grade of fuel into a
tank thereby activating equipment comprising:
{1) a controller programmable for setting additive mix
ratios and a fuel dispenser computer, said computer
acting to select and regulate fuel flow;
(2) a minimum.of one fuel pump to pumé from a minimum of

one fuel storage tank;

(3) a minimum of one additive pumping and measuring
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4 nmeans; and (4) a mninmum of one fuel flowreter which neasures the -
conbi ned flow of additive and fuel; (5) a distribution system said A
control l er taking input fromsaid mninumof one fuel flowreter and sald
addi ti ve punping and neasuring neans and in response to data received *
fromsaid fuel dispensing conputer relatlgg to the fuel selected and
flowrate of said fuel reacting through said distribution system and sald
addi tive punpi and Jreasuring neans to feed a preset ratio of said

addi tive tom§$Pg'f&E¥ upstrean1of said. fuel flowreter while said fuel is

bei ng di spe ) cI05| V. valve to stop said flow of fuel and
sai d fuel Rzﬁeﬁ%&a t ?fl%ﬁ%??%ﬁ%ﬁ ﬂﬁ%ﬁﬁre of amount of said
fuel and addi el jve . C, t eof . This invention
di scl osed hg'r és\r(ﬁr%%y h\eé ue%g"ﬁvﬁ% ﬂ ‘P '%f g%dngf‘?etgl di spensers. In

t hese fuel g ggdlng di spensers a prem um grade. of gasoline iis blended with
a lower grade of gasoline to formone or nore selectable internediate

grades of gqrsql laN @is il B Qlorf SRR dle s%bld'édnﬁﬁoﬁlé?eﬁéﬁiﬁadxhbﬁlﬁd the
fuel additives into both of the flomnng streans of. el according to preset

m X ratios, feom Efaﬁ.d sl F fored ﬁidleammdrnﬂna%am

additive_pumping and measuring;means:and~in~response to.
data received from said fuél-dispensing eOmputer_.
relating to the fuel selected ‘and the flow r&teﬂof said-ellg)-
fuel reacting through said distribution-system and said =
additive pumping and measuring means to fee& a.preset
ratio of sald additive to said fue;-nﬁstream of said.
fuel flowmeter while said fuel is being diépensed;
(b) closing a delivery valve'to'stop:said-flow_of _
~ fuel and said fuel dispenser*cOmputer.to dispiay-a total_
measure of amount of said fuel and additive delivered
along with total cost thereof : |
This invention disclosed herein may'befueed With:. "
fuel blending retail dispensers. In these fuel biending' ¥~J
dispensers a premium grade of gasoline.is blended with a
lower grade of-ggeolineftoyf0£m”one;ox more selectable
intermediate qrades of gasoline. In such cases the
ability to dispense and blend the fuel additives into
both of the flowing streams-of-fuei according to preset
mix ratios, or into the blended fuel stream according to
preset'mix ratios for each selectable grade is provided.

An overall objective of this invention is to allow a



préset mx ratios for each selectable grade is provided. An overal
objective of this inventionis to allow a 5 bul k gasol i ne shi pper
selling to service stations to provide for blending of additives, and-
normal {lending of fuels and:.then additive addition, as the fuel is

di spensed to a customer. The system provides fog blending different anpunts
of different additives into differing grades of fuel sold to custoners in

[ tati Lncl,udi ' _ ' f t ; ' db
Bl endi ngat ¢ he. oRuam Aeun RS SFERRHE S4PHRlo o vELvLPE S ERESRRE BXET O
Functi onal ol emonPEoVf 8 EGF BEERLIRS ThF S8 L1VRarCa bl b baR bR SriRY
: oL ge tanks wth

these storage tanks A |andi €5éh F£dd@ £1/¢e L Aad1E1 8A50hs NENEL EhBTC IO
normal additive use; 2. a mninumof one additive punp and drive nechani sm

for each additiveaisdeliped & a ScustordEl 1 i Tie 4 yis teepeoviaescaolr
different additive to neasure additive flowinto the gasoline as the

gasol i ne addi ti veblietidirey i £if capexts cginovint s off sdi fhetreont agditiwvest into
control valve that may be controlled to direct additives as neasured to the
fuel line activat édfifexing cycadesrof ofuek mobd tactustomers in service

' ' stations including intermediate grades of fuel that are
achieved by blending at the gasoline dispenser unit of
the service station.

A preferred.embodiment of the system disclosed
herein may include the following major functional
elements:

1. one or more additive fluid storage tanks with
these storage tanks pﬁoperly sized relative to the
gasoline storage for normal additive use;

‘2. a minimum of 6ne additive pump and drive
mechanism for each additive storage tank;

3. an additive fluid meter for each different
o additive to measure additive flow into the gasoline as

the gasoline additive mixture is dispensed;

4. a distribution system with control valve that
may be controlled to direct additives as measured to the
fuel line activated bj the customer to dispenée fuel;

5. plumbing as réquired for the additives from the
storage tank to the pump and meter, through the
distribution system, and to the point where it is

injected into the fuel stream;
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5. plunbing as required for the additives fromthe storage tank to the punﬁ
and neter, through the distribution system and to the point where it is "
injected into the fuel stream 6 6.a controll.er that: (a) nDnltorgothe
exi sting fuel dispenser systemto detect which fuel has been sel ected by
the custonmer and the fuel flowrate in regl tinme; (b) sets the distri ution

system so as to deliver additive to the proper fuel line being used; (a)
and regul ates t not or g$i¥e mechani smin such a way that the
addi tive punp d |§wﬁ?9 ?5e R™ chosen anounts proportional to the fuel

Controfl or ?3&?.%9 Tonfrdet | FRECExBLils S PREpRAIRE, shEen 4D |
ratios of ag Me‘lb'f 1a6§sfb ﬂ EQ@&GE&&QM gﬁb' Euﬁl%%?@id aH&ce
pa a

again. It is a S0 ca contro |ng mul t1ple I't1ve bl ender punping

systens as Qﬁgﬂf&gﬁigﬂswera@@cbnmkgbllagggendently set mx .ratios as
required for each of multiple additive fi ui ds. The additive fluids can be

delivered and i njctsasts ntie tdibs £ uebusloaaBYSLeR0sD 281 8b Welhivert he
hydraul i c section of the fuel dispenser. In sone service stations -
i nt er medi at adgiiadess dfo ftlsd proper fuel line being used;
(c) and regulates the motor and/or drive‘mechanism
in such a~way_that.the additive pump deliyers additine
in chosen amounts proportional to the fuel flow rates as | K;i
the fuel is delivered to the customer’s gas tank. |
The-controlier function includes the capability to
be preset to provide mix ratios of additive/fuel that
are fixed thereafter, until changed once again. It is
. also. capable of controlling muitiple additive blender
pumping systems as described above, each with’
independently set mix ratios as reQuired for each of
multiple additive fluids.
The additive fluids can be delivered and injected
into the fuel stream at some point within the hydraulic N\
section of the fuel dispenser. | -
In some service stations intermediate grades of fuel
are formulated from a high grade fuel and a low grade
fuel. There may be one or more intermediate grades.
Usually this formulation is accomplished using a valve
.called a blend control valve. The blend control valve

operates in conjunction with electronic controls to

measure a preset ratio of high grade fuel with its

“



are”fornmul’ated froma high grade fuel and a | ow grade fuel. There may be
one or nore intermedi ate grades. Usually this formulation is acconplished
using a.valve called a blend control valve. The bl end control valve
operdteg, n conjunction with:electronic controls tq neasure a preset ratio
of high grade fuel with its " 7 additives to low grade fuel with its
additives. Wth fuel blending dispensers, two lines |lead to the di spenser

le t 1 X th t V4 ' € t
caon customer w11 240 S8Ry’ 0, U et ] il S SBGALY  ”
chooses and not f'fﬁéfabh%@ﬁfgﬁlﬂg cRBYET W&QQJébelléal@tﬁd’"g:g\déi eft by

the prior custoner. g. I nCernal conponents for fue tive

bl ending at the regdhpedidde! ndeANeMANIK ¢HY fidly WD |Hdb2Ald. 0S The
additives to gasoline dispensed fromthe gas punp. Fig. 2 shows internal

conponents for fuetwadiihiese alechdicegsalry B0 tiat lea@as GustoOnRE WAL Redset
but resettable ratios of additives to gasoline dispensed fromthe gas punp

when the gas punp oanlegf theephroperiycemiixed tfued taral addlitdrvedddmt he

i ntermedi ate grades of gasoline at the service station. Fig. 3 shows a
second enbodi nent éboosrserndl nosmfdmeftt @ Wiae thwdlgad punathies ol xede flued|
bl ending that was left by the prior customer. |

Fig. 1 shows internal components for fuel additive
blending at the retail gasoline puﬁp at preset but
resettable ratios of additives to gasoline dispenseé
from the gas pump.

Fig. 2 shows internal components for fuel additive
blending at the retail gasoline pump at preset but
resettable ratios of additives to gasoline. dispensed
from the gas pump when the gas pump is. of the fuel
blending type that can produce intermediate grades of
gasoline at the service station.

! - Fig. 3 shows a second embodiment for internal
/ components when the gas pump is of the fuel blending
type that can produce.intermediéte grades of gasoline at
the service station.
We may best described details of the invention by a
description of the.drawings.
In Fig. 1 we show a service station fuel dispensing
unit 1 with a fuel dispenser computer 2 and display
panel 3. Displayed is price per fluid volume, fluid

volume dispensed and price of the selected and dispensed
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type that can produce internedi ate grades of gasoline at the service -
station. We may best described details of the invention by a description:of
the drawings. In Fig. 1 we show a service station fuel dispensing unif 1°
with a fuel dispenser conputer 2 and display panel 3. Displayed is py ces
per fluid volune, fluid volune dlspensedgand price of the selected andz

di spensed 8 fuel. In a preferred enbodi ment  of thrs i nvention fuel s

di . I f.th
addl 1 ve or THBYT 1 985 %o PEARAFTHA FRRGIARAL B HHa dASEnk gt t{ﬂft e
-addi ti f fuel _

de: E : xgz : ﬁifﬁgnfg%u%tom%ﬁtec%eszp }%d%%%oatqtl(}t I!i-' i?%?"% S 9 @5 corrput er 2 -_
may be conngghedndRtePlot0HEIHAGITIVY SiAGladlitt bed HATNRAONGHA YndCrm nal

and ot her gern service station transacti on egui pment E spenser conput er

2 al so_actsgpeiMBhiy 1ne1¥dds' anduntelos’ ko QARaene vek. ti'?f el GO age
tanks 28,. 29, or 30 as chosen by the customer and delivers the selected

fuel to theorushemeai%pfuaqled ana iWluaeseeRst BF hasaaad tivey data from
the respective fuel neter, and conputes and di splays the transaction data.

The functi othk ebeamnbbsafdﬁhpdathodrmete &hathfaelnd&sbemme&re shomn in
schenatrc form One or nore _

: computer 2 may be connected and programmed to interact
with a remote operator terminal and other modern service f
station transaction equipment., | Q;} '

Dispenserfcomputer 2*also:act§lnormally to activate ;
fuel flow of one of three from storage tanks.zs,*29, or
30 as chosen by the“customer'and'deiivers-the selected
-fuel to the customer's fuel tank; while receiving
measured flow data from the reepectiVQ_fuelimeter, and
-computes~and‘displays_the'transactiOnﬁdataé='h-

The functional elements of this embodiment of this
invention are shown in schematic form. One or more
additive storage tanks 25 are placed for storing the )
additives that the fuel marketing company wishes to '_S—i .
blend and dispense with the fuel. The: additives are | -
pumped and metered by pumping,aﬁd~metering;unitgzs,
which may be one.orﬂmore'Sebarate devicee and-are showh
here'combined-in a preferred-eﬁhodiﬁent;insidefthe fuel
dispensingrunit housing. Additives-then pase through a
distribution system 27 controlled by controller 4 to
cause the additives to be directed through appropriate

"plumbing and-fittinge“to-1njection-pointsulngthe.fuel



additive storage tanks 25 are placed for storing the additives that the
fuel marketing conpany wi shes to blend and di spense with the fuel. The
additives are punped and netered by punping and netering unit 26, which my
be onie \pr nore separate devices and are shown here conmbined in a preferred
enbodi ment inside the fuel dispensing unit housgng. Additives then pass
through a distribution system27 controlled by Controller 4 to cause the

i ecti on points. b fﬁ%%d?%hfﬁgg%??? 88¢,3-nBs (PF; Bfafi wpakiet ofispe
upstream.of the fugl fE£§£éf%2§ﬁ P§4? é a£h€ Q'&ngéﬁge&dgbhk¥§ve

vol unme i s neasured ong W r|bu I on em 2

controlled to cau %%Fﬁdaggl&éggu}gdfnghgngytﬁotﬁgefggf fughel ine that is

bei ng used in any i spensing transacfion. The controller 4 is a second

conputer which recgi yesi bRt P6ARE BBl O L BCchbHELoT1 6RCES CEatPEPYRE! 2
I ndi cating which fuel grade is being taken, and the rate of fuel flow on a

real tine basis dusddptivhe tocklowspabyi 6o therone ofuelhkinenthat! £8 Being
i ncl udes neans for presetting the additive mx ratios for each additive,
and differently fousedcinfany guaﬁediépensﬂngitedmmgcthennarketer. Thi s
setting can |nclude setting at the unit, or by renote progranmng froma
The controller 4 is a second computer which receives
information from the fuel dispenser computer 2
indicating ﬁhich fuel grade is being taken, and the rate
of fuel flow on a'?eal time basis during the fuel
- dispensing operation. The controller 4 includes means
for presetting the additive mix ratios for each
additive, and differently for each fuel grade if so
desired by the marketer. This setting can include
gsetting at the unit, or by remote programming from a
console. | _
With the selectéd fuel 28, 29 or 30 and fuel flow
rate information from fuel dispenser computer 2, and
— with the marketer’s preset mix ratios, the controller 4
-actives additive pumping and measuring units 26, and
distribution system 27 to pump and blend appropriate
proportional amounts of the additives with the selected
fuel flowing through one of flowmeter 32, 33, or 34 as
the fuel is pumped by one of pumps 23 and dispensed into
the motorist's fuel tank through nozzle 38.

The controller 4:can be a separate electronic module

as drawn, or the controller 4 functions might be
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console. Wth the selected fuel 28, 29 or 30 and fuel flow rate informatiorn
from fuel dispenser conputer 2, and with the marketer's preset nix rati.os;.
the controller 4 actives additive punping and nmeasuring units 26, and,.

di stribution system 27 to punp and bl end appropriate proportional a it s*
of the additives with the selected fuel flfywng t hrough one of flowneter -
32, 33, or 34 as the fuel is punped by one of punps 23 and dispensed into

the notorist' s _fuel, tgnk through nozzle 38 The controller 4 can be a
Soparat o 6 cCOMHES R thous fn Lo TURL AARRCRTSF SORRHERFoRsaRi ght be
10 conbined\gt Eﬁg;gggf the fuel dispenser conputer 2 as a single unit.
In Fig. 2 we SR s ﬁﬁ.enbodiHEnt of the invention wherein additives

are added at the dj si URioud o & e aif 'ﬁgéig' 1PN phere the .
di spensi ng unit i]:gi ?%él#gﬁeeﬁgforﬁgdt%ﬁg uni ;@ _ 'eﬁ%+€2°| ng ?ype di spensi ng
unit 6 may bgveetildh WHArFiif additlved’ dréladidd e €ROKE1LEPERLIng! | OW

di spensing one or nore internediate fuel grades. Although additiveS may be

used in all gnides iAd sietsdcd eratdioh Rdiers Ulld \afspdnei Rgtuhptt £ansform
the lower or regular type fuel sold to a prem umgrade. ‘I n the bl ending

type servi ceastfaislombliending typesemnitoor mid lendion wype adits pens i agd
over unit 6 may be used to minimize number of fuel étoragg_
tanks and/or allow dispensing one or moré interﬁediate
fuel gradés. Although additives_may-be used in all - -\:;
gradésf additives alone are hof usuallY'sufficieht to R
transform the lower or régular type fuel soldtto a
premium grade. In the-blehding type:service7station
fuel dispenser, normally a premium gtade_erl and loﬁer
grade fuel may be sold separately-or'mixéd;to.give
intermediate“gradés. Thig invention provides for haviﬁg
the proper additives fbr premium.grade fuel~and-lower_-
grade fuel in the fuel hoses at all times;és well as
proportional amounts of_additi#es'in the intefmediate T
grade fuels. = o D o - o u -
The functional elements of the automated fuel
additive dispenser system for_the-fuel_blending'type
dispenser is shown schematically. " With this fuel
dispenser type there are two fuel tanks 28 and 30 with
-pumps 24, each having their respective fuel meters 20. -
and 22. There is also the typical fuel blend valve_36
that is.contrdlled by the blending dispenser computer

5. The blending dispensing computer 5 is programmed to



gr&de fuel may be sold separately or mixed to give internediate grades.
This invention. provides for having the proper additives for prem um grade
fuel and |lower grade fuel in the fuel hoses at all tinmes as well as
proportiy gnal anounts of additives in the internediate grade fuels. The
functional elenments of the automated fuel addi yhve dispenser systemfor the
fuel bl'ending type dispenser is shown schematically. Wth this fuel

0L SPonSer o 1P° L ELFd Syt habtobpb s 68 IR ol

havi ng their respective neters ere is also

fuel blend valve dfonih 4Pad@Nbk0bhgloRYohBCob! BN ntie iR d FUUH o

5. The bl endi ng di spensing conputer 5.1.s programred OW cust oner

choi ces of regul agrédes ONRd P68dEves PLEW YAtEr 886nalsORA HeadN® iGfe Mok
internedi ate fuel grades and receives flowrate signals in real time from

the two fuel metetlve 26wanfuel sloteng R0cahdecR2dauriagythd fuelhidelivery.

I nformation, the conputer 5 controls the fuel blend valve 36 so as to

mai ntai n the fuelWitknhiatiovfoomabitonel theedomphtert br cogltool st thef falel
delivery. In a preferred enbodi nent of this invention, there.are one or
nore storage tankalemdpyakee 36rsotasi hg mabnbaint the, fpedpbigndndatio to
measuring units 26, distribution system 27, and respective plunbing to
carry the punped,thetested valve thoeuahauhi thectuel AeliNeadsi on

In a preferred embodiment of this invention, there
are one or more storage tanks 25 placed for storing the
additive, pumping and measuring units 26, distribution
system 27, and respective plumbing to carry the pumped,
measured and distributed additive to the injection
points upst:eam of the fuel meters. The controller 4
receives fuel flow information from the fuel dispenser
computer 5 and regulatés the flow of additives being
dispensed to maintain g preset mix ratio. However, in
this case there are two fuels flowing with their two
meters operating simultaneously. Therefore, this _
o/ invention includes the added programmed ability of the

fuel dispenser computer 5 and the controller 4 to
communicate and receive, respectively, the real time
fuel flow data from the fwo operating meters .
simultaneously. Controller 4 in this embodiment will
cause additive amounts to be dispensed by pumping and
measuring units 26 for each additive and alternately as
required through dist?ibutiOn systems 27 for each

additive to each of the two. fuel line injection points



poi nts upstream of the fuel nmeters. The controller 4 receives fuel flow
information fromthe fuel dispenser conputer 5 and regul ates the flow of-
addi tives being dispensed to maintain a preset mix ratio. However, in thls
case there are two fuels flowing with their two neters operating : 5
si mul t aneously. Therefore, this invention jhcludes the added progrann%ﬁf
ability of the fuel dispenser conputer 5 éﬁﬁ the controller 4 to

comuni cate and receive, respectively, the real tine fuel flow data from

the two operWPphgeaBt @f-st§i3m§ruﬁéné'@t§§%ﬁ 2600|3259 3% i maiRERtR rent
[ ddi t ts t di d t
b fo‘?a23§hasa'a.%¥5£§§’f§”aa Shels pasin ”Sewé{é%' R TR T on
t 27 f . h, ad t f t t
12 Upst ream BPELRES Pﬁsﬂdﬁéi?&%ﬁa 85”55 I UHs Shrd, o (g Lol PO
fuel ratio t€h£9§gﬁ§ﬁ£eﬁhepr igge%ﬂlue for each additive and for each of
2]

the two flowng roug delivery. As with the enbodi nents of

Fig. 1, the funcgéogﬁzﬁf tﬁ%ghg‘ﬁ gheﬁt@ P Ftl"g cqrrbltqféj 6a?ﬁart of

di spenser conputer I'ng type servi cé station unlt
di spenser noggh€réPris ﬁeﬂlitghem cordinea IaQiaealaweatie gt ond a line for

prem um grade fuel. Blend control
dispenser computer 5. | |

In the blending type sérvidé'éfaticn unit 6 the
dispenser nozzle 35 is fed:frOﬁ a line fbr“lowér grade \;)
fuel and a line for premium grédé fuel. -Bléﬁd?dontrél .
valve 36 controls ratio fed to*the-héézlérﬁs'so'that a
lower grade, one or more intermediatehgrédes;'or'premium
grade fuels may be dispensed with one nozzle.

In Fig. 3 we show a second embodiment for dispensing
unit 6 that is a fuel blending type unit. In this -
second embodiment, two sets of-cbnfrolled~ﬁumpiﬁg and
measuring units 26 are provided for each additive with
each unit 26 of each set_deliveriﬁglaaditive3under
control of controller 4 at a preset ratio of'addifive tal N\
fuel to one of the two fuels'zsiand 30 upstream of fuel.
meters 20 and 22. With this design, the distribution
systems 27 as shown in Fig. 2 are modified. As in Figq.

2 blend control valve 36 acts to allow pumping a single
fuel grade from tank 28 or tank 29 or mixtures thereof
to form intermediate grades with a preset*ratio“of
additives to fuel being added to each grade. Dual lines

lead to dispenser nozzle 35 with mixing in the nozzle

»~



vatve 36 controls ratio fed to the nozzle 35:so that a |ower grade, one or

nmore internedi ate grades, or pren um grade fuels may be di spensed with one

nozzle. .In Fig. 3 we show a second enbodi nent for dispensing unit 6 that is
a fuel yb) ending type unit. 1In this second enbodi nent, two sets of

control l'ed punping and neasuring units 26 are o' vided for each additive

w th each unit 26 of each set delivering additi'Ve under control of

controller 4 at a_preset rati?_gf %dd'tive to fuel to one of the two fuels
28 and 30 upstreaf®biIPEEFTRELALE Syed @TaseS.\yh this design, the

ﬂLﬁik? of vl ve' 6. Sﬁshﬁégéﬁﬁ’&%@u#& sibipdntitd AL (il A, bed Sip oty
29 ) . . b ) .
tan or m xt urgg,],zi;3 g&gghggédgh%&g‘ I a%thelﬁﬁ';p%sf \zuv;*ecgogg{%iet rati o

of additives to fuel belng ad to"each gra I1 nes

di spenser nozzl e 35 ybkhepl Xa89al BohRec13468 Seasukdd ¥1dw oY WM iAiSd US)
grades. In addition to empodinents as outlined, one punp for each additive,
punpi ng through e@génofti¥amCenbiRhgV &hhgho AdImb et 20 ol MBATEE be
flow of - additive to each streamflow ng through floweters 20 and 22 may be
utilised. utilised. '
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14 CLAIMS: 1. An autonotive fuel additive dispensing and bl ending systen1
- for a service station dispensing unit, conprising: (a) a m ninum of one:

fuel additive storage tank and a m ninum of one fuel storage tank; (h) an
addi tive' punpi ng and neasuring nmeans for each different fuel additive{ A *
di stribution systemfor each different fuql additive, a fuel dispenser'
conputer in said dispensing unit, said conputer acting to select and ' "
regul ate fuel flg fromsaid storage tank, -and a fuel neasuring neans ~and
(c) a contréﬂﬁgiigéogrannable for setting additive mix ratio, said
controller being activated by activation of said fuel dispenser conputer . of
sai d dlspenS|ng unit and acting to activate said additive punping and

G st buti onf oy ES THEBROEETeS Fhd1 St LA SeZ nlERARE RN ool MUBSHL i
fuel dispeng ém'fotnarsaewee kRat2ba B@Q%b\‘!ﬁdnfg" URIT Gl sdigpenser

conputer relating to the fuel selected and t filow rate of said fué

through sai ddyel AEASHERNEEMBABS fusdi daByel vadditbiragechiatid RGd B 0 said
fuel upstream of said fuel neasuring neans whereby the fuel neasuring neans

measur es t heninuidRimedogobneefablt stokage gadkadditive, said controller

receiving input fromsaid fuel additive punping and neasurlng means and .

sai d fuel mwhnnamgadditive pumping and measuring means for each _
different fuel additive, a distribution BYstem-for each"- '
different fuel additive, a fuei-dispeﬁsér-computer in *\;J-
éaid dispensing unit, said'cdmpute:'écting_to seiect andf:':7

regulate fuel.flow froﬁ said storage tank, and a fuel

measuring meang;;and |

(c) a controlleilprogrammable'fbr setting additive mix

ratio, said controller being aotivated by activation df

said fuel dispenser computé: of said dispensing unit and

acting to activate said additive pﬁmping and measuring

means to pump from said additive storage tank throu§h5

said distribution system into fuel flowing to a chosen:

outlet nozzle of said fuel dispénsing unit in response &hJ

to data received from-séid_fﬁel'dispenser computer |

relating to the fuel selected and.the flow rate of said

fuel through said fuel measuring means; said'fuel

additive entering into said fuel'upstream of said fuel

measuring means whereby the fuel measuring means

measures the combined volume of the fuel and additive,

said controller receiving input from said-fuel additive

pumping and measuring means and said fuel measuring

+ C L M-S *



15 "'neans and activating and regul ating said additive punping and neasuring
means to control additive flowto said fuel flow according to the output of
said fuel neasuring neans to maintain a preset ratio of said additive to
sai dfug) which has been entered into said controller. 2. An automatic fuel
addi tive di spensing and bl ending systemas in clg m1, wherein said f uel

di spenser conputer acts to calculate and to activate a display of tota

di d I d _total .cost .of id fuel pl i d | ti ' d.
3 A automot i ve | BEARRQAPA RECAVaRIR AP sy B e T o m 1
2, wh in f ' f | t d ' ly di _ '
ar e conbi ned i n onBURALEY 18 ReRRU Sl Of briiEr MV, SR A

systemas claied §R16! 3! 1GHTRIGCH A de® TP Kl DupBhe JOAA A T of

preniun1grade_fuel an ower grade , d respective fuel neasuring neans
for fuel flow ng fpEELERE MRS HRAMEE taMal MAlith alPrdsee FHatild R isIdYystem
being arranged to deliver the or each additive to each grade of fuel
upstream of said raapethiivee thuglaideduel Rhiehmsandenhentered into said

controller.

2. An automatic fuel additive dispensing and blending
system as in claim 1, wherein said fuel dispenser

computer acts to éalculate and to activate a display of
total dispensed voluﬁe and total cost of said fuel plus

said additive dispensed.

3. An automotive fuel additive dispensing and blending
system as in claim 1 or 2, wherein functions of said
controller and said fuel dispenser computer are combined

in one unit.

-/ 4. An automotive additive dispensing and blending

system as claimed in claim 1,

comprising respective fuel storage tanks for premium
grade fuel and lower grade fuel,
| a respective fuel measuring means for fuel flowing
from each storage tank,

said additive distribution system being arranged to
deliver the or each additive to each grade of fuel

upstream of said respective fuel measuring means and the

L



16 respective fuel additive punping and neasuring ne
according to the output of the respective fuel neasu
the preset ratio of said additive to said respective
m xing in a preselected ratio the prem um grade fum
to a mninmum of one internmedi ate grade of %uel
additive dispensing and blending f or a stPvice stat
starting a flow of chosen grade of fuel into a tank

e .

ans being controlled
ring nmeans to maintain
fuel, and neans jor '
and | ower grade fuyel *
A nethod for fuel ~ '
i on conprising: (a) %
t hereby activating

-

equi prent cHRRReSHLVe (fye %QQEF%Y?éP“%P%@?aﬁﬂﬁbF%aﬁﬁFiﬁﬁtP?ﬂ@saddltlve |

and 1 ogul at BN SeRFoTed SATeGRATRY ofo oPRe 1 e FPBhrRE

t|ng to sel ect-
ﬁunp froma

Teasur i g nemPESETATe HOEE pERr(dy Aol é‘uf%ﬁaﬁ%f%aﬁ&% BHERBYCDr oo Che
combi ned f1 Quaf agiElidd v fg&@i{y@é n%éfan%fﬁng#éé%é% € fﬁgftegh asaid '

controller ta |ng I nput fromsaid

ownet er and said

addi tive punpi ngnddikh NESHS Uhd Fong oA S Pled &1 6 SEE@ 2L O Qi’éapf:éﬁfhﬁed from

said fuel dispensing

grade fuel and lower grade fuel to a minimum of one

intermediate grade of fuel.

'~ 5. A 'method for fuel additive diSpenéing and blending  <;)

for a servicé station comprising: =

(a) starting a flow of chosen grade of fuel into a

tank thefeby actiVating-equipmeht-cbmpriSing:

(1) a controller programmable for'settinj additive

mix ratios and a fuel dispenser“cqmputer,_said

computer acting to select and regulateffuél flow;

(2) a minimum of one fuel pump-to.pump from a

minimum of one fuel storage tank;

(3) a minimum of one additive pumping and measuring .

means; and

~

(4) a minimum 6f one fuel flowmeter which measures

the-combined-flpw of additive and fuel;

(5) a distribution system, said controller taking

input from said minimum of onéffuel’floﬁmeter and

said additive pumping and measuring means and in

response to data received from séid fuel dispensing

‘N AN
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17 conputer relating to the fuel selected and the flow rate of said fuel
reacting through said distribution systemand said additive punping and
measuri-ng means to feed a preset ratio of said additive to said fuel
upst¥edgiof said fuel flowreter while said fuel is being dispensed; (b)
closing a delivery valve to stop said flow of fugl and said fuel dispenser
conputer to display a total neasure of anpunt of "said fuel and additive

di spensi ng_and bl endi %ééx?%vcéﬁéaéﬁﬁingt 6 theatueh eeloaeSiaBicthe Frov
f f d d d_f

conbi ned i 1 one. uni £ YACH BE FEHAr 563# us?geéﬁ?%r?@ﬁ vglaeﬁéﬁﬁt S4AG=EPusdrRy
as claimed in claim5 §#s@??wgﬁaeég H?;grggﬁg aﬁ&dmé nggéggrade

of fuel are dispensed aneous un1gra e and”l ower

grade of fuel being adhush %§yfée§'§nﬂr So0LT Db ! 4 481d) 88418ey8! cheast

one internedi ate grade of om/neter bei ng provid each
of the prem um grade fgwaapdel oupstoéaticof Usaiaangel hel Gfméberddthil¥Csaia

bei ng added to each of the prem um grade fuel and | ower grade fuel upstream
of the respective fuel is being dispensed;
(b) closing a delivery valve to stop said flow of
fuel and said fuel dispenser computer to display a

total measure of amount of said fuel and additive

o .
delivered along with total cost thereof.

6. A method for fuel additive dispensing and blending
for a service station as in claim 5 wherein functions of
said controller and of said fuel dispenser computer are
combined in one unit.
7. A method for fuel additive dispensing and blending
as claimed in claim S or 6,

-/ wherein a premium grade fuel and a lower grade of

fuel are dispensed simultaneocusly,

the ratio of premium grade and lower grade of fuel
being adjusted by a blend control valve to dispense at
least one intermediate grade of fuel,

a fuel flow meter being provided for each of the
premium grade fuel and lower grade fuel, and the or an
additive being added to each of the premium grade fuel

and lower grade fuel upstream of the respective

RN g
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18 flowreter according to the preset ratio. 8. An autonotive fuel additive™
di spensi ng and bl endi ng system substantially as hereinbefore described: with
reference to, and as illustrated in, Fig. 1, Fig. 2 or Fig. 3 of the ..
acconpanying drawings. 9. A nethod for fuel additive dispensing andi j. *
bl endi ng system substantially as hereinb Fore described with reference to -
Fig. 1, Fig. 2 or Fig. 3 of the accOnpang ng draw ngs. _ 7

flowmeter according to the preset ratio. .-

8. An automotive fuel additivé-dispensing-and blending
system substantially.as.heretnbeforé described with
reference to, and as illustrated in, Fig. 1, Fig. 2 or

Fig. 3 of the accompanying drawings. .

9. A method for fuel.additiveodispensingfand blending
system substantially és hereinbefore described with o W
reference to Fig{ 1, Fig. 2'or-ﬁig; 3 of the '

accompanying drawings.
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