TESTI NG DEVI CE AND METHOD COF USE The present invention provides

a testipgpshpede and a nethod of its use, in parti culroT/¢BA7/02951
di stingui'shi ng bet ween hydrocar bons. There are nmany occasi ons
"when liquids are to be m xed commercially on a | arge scal e and/ or

frequently, in particular distillate liquid products in a refinery or
derived froma refinery, and it is essential that the correct liquids are
m xed. Exanpl es of such m xing occurs during transfer of fresh product
- e.g. gasolines or kerosenes to replenish tanks containing previously
made product, as well as the di spensing of propul sion fuel e.g. “not or
gasoline or aviation gasoline, marine fuels, j et fned Skret HaeBen Replaced
tanks of appropriate vehicles e.g. cars, lorries or pi st

aircraft. The consequences of ms-fuelling are at best at
wor st | ethal in the case of aircraft. In particular i sential to
be able to distinguish easily between aviation gasoline and jet fuel, or
bet ween not or gasol i ne and diesel. Exi sting nethods involve use of a
nunber of different techniques e.g. different col ours and | abel s,
audi bl e warni ngs, and different nozzl e sizes. A devi ce and net hod
have now been found to achieve the distinction qui ckly, easily and
routinely. According to the invention in a first aspect, there is
provi ded a method for controlli f aliquid, froma
first location to a secAtScatel-Or g JI A S0 &r the liquid | ocated
inaliquid line between the flrst and second Iocatlon wherein the

di spenser conpr r.n ofo) al ve, a body
portion, a holl gﬁgiﬁ%ﬁ{&af:";ﬁé‘g‘f’?g&’é&é tes?‘f'ggpggee?"d 'ﬁ%ﬂ%‘%af‘ ere'lyln the first
det ect or i partiodlat fod distingwishinpbétweemhydrocarbonsosi t i oned ar-ound the nozzle or
between the NOZ aheroal malif o BAnOPhbh mxﬁgt%@mw%o MeRballf@hGetor s in

vapor comnmuni cation wth a vapor gace a secon oca 1 On, sai d
met hod conf#8&icals adarfesanentivnio ar djstifiate Havid PERARCLSIN A ENETY 9 t hdr awi ng
the vappr aa&tedtfhﬁntalréﬁﬁerﬂeaheaxtneéssamchl tlﬁtﬂ@obhectrlﬁ[&idbhﬁé miked.he anal ysis to

contr ol rat t he i nventi on
‘s SecondaBReE bt APndhRR RS ol ranster of fesh S0 S drsbndetF
di spenser kenoperies tmepenishrtnkssontinigpreviapdly made m@ﬂmteasrmll asithe exit  of

l'iquid whi g,z d?éi@ dl£l§ﬂdeﬁ@lgemb{3r%a§ﬂih6’o¥ ARktion Eﬁin@'rﬂﬁxr}é@g% an
i nt er nal Ilq}l(? It throu?hthe di'sp. r\ser for E '
1a uel or 1es into tanks of appropriate Vehlc es e.g. cars, lorries orqp:ston or jet

10  aircraft. The consequences of mis-fuelling are at best a nuisance and at worst
lethal in the case of aircraft. In particular it is essential to be able to distinguish
easily between aviation gasoline and jet fuel, or between motor gasoline and diesel.
Existing methods involve use of a number of different techniques e.g. different
colours and labels, audible warnings, and different nozzle sizes.

15 A device and method have now been found to achieve the distinction
quickly, easily and routinely.

The present invention provides a method for controlling the movement of a
| liquid preferably comprising a liquid hydrocarbon from a first location to a second
location, via closure means capable reversibly of moving at least partly (and

20  preferably completely) between an open and a closed position, at least one of said
first and second locations having a vapour space, and preferably at least one of the
first and second locations having a vapour space above the liquid, which process
comprises analyzing the vapour in one or both locations, comparing the resuits of
the analysis(es) wnth astandard or each other and usmg the results of the

25  comparison to control the movement of the closure means. Preferably the first '
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a valve in said conduit for control of dispensing said |liquid; a body ~

porti OMwo 982084210 | OW annul ar col l ar; a first detectpfycorn®d:
processi ng neans; a first neans for passing a signal fromsaid first
detector to said processing neans for conparison of said signal; and
a valve controller neans; said detector being |located in the collar

whi ch is positioned around the nozzle or between the nozzle and the body
portion, wherein in use vapors at the exit end of the nozzle are drawn into

the collar IO%Q@%@Z&]EVSP&%O i{léreg%bloigé;g\%tqihgird'and'the second-liggat@ﬁg%?gipoiupvem I on

provi des a net I )T e novenent_ of a |1 preferably
conpri si ngSRACcE: Qpioaalivaboye aligwd, gnddhe propess sspecighveomprises analyzingthe | ocat i on,
vi a cl osur gapRfiSorciidid BhesebenlotatinYan@ bptidhally th eHifrdre &Rl firBAbédtddn( and
preferably co IetEI g% @sett\ggen @)pf oEen anq a cllgqsﬁ)d osition, at |east one
of said fi PUPPANE OB LSHES PI50% 2P R AU FPR the SeapRd oceiPR ¥ith2ny preferably at
| east dhe standdné of thesesudts dromethendalysciator fros thefirshdpcatiompour space above the
liquid, which p W ' : | ' r both

| ocati ons, .cqrrpg‘?[gﬁéé? e r%s@??‘gé%@ ﬁé@ﬁﬁﬁ“@?g@e@&%%% andard or
each ot her liauid svhich Gosnnrises & fustizane containing saidrisuid, s seversbleelasurel t he novenent

of the cl Ofdn, B Sine Detofeeh dil Hirst Bénefdnt $4id closure meahDa%Btcid3Ade
PCT/ GB97/ 0 liquid and

951 | t h . : bove th
the seconddfiBuIA ? KPS PR I Apour of ssid Sptignd QpRTN PRy SHB RS0 | 'qui - and
t he pridzessecespbns fbmysatimigpuresmsananabyintangid seeond zone, atveasporte i n or from t he
second | ocglibafr ARAOPLLE VALY in & m L@ WBbRE el blc- A6&e/ B in |
conpari1 ng 1e results of "t He ana ysi's I n or rom e secon ocat1 on, wth
a 5 stafRihfiEht o seoped zenss| mears forfransmittingihe dptg from said deteetpr(Rletof i r st

| ocati on. processing means forlddehpaFNg Edid 84ta ﬂbﬁﬁbr@@i"é&iﬁ@&ne@'ﬁﬂ@?{e@%ﬂs for
controllabr ' irst zone

e pass of. a | qui d whi ch conprises a
cont ai ni ng Y& %4 ‘Y‘ﬂgﬁ"}‘ﬁ?m&‘ the othet, P%)Tagy%ﬂ"% freans forc "trﬂ@%@?‘-’e&“qnf Pst line
bet weelb saentldsuresmeansnepentibnseiseid promssing memms and said earorodlingoneans

defini ng apMaPetHenda B Th shiar A, of said liquid and optionally also said
liquid, a 10%’ g%gond Ii,sne cfc,)r m%{{inl”d closure nmeans to or into said second

zone, at |east OR@presentinventionplseproviges &h’@ﬂ?‘ﬁtﬁ@ afSpigPPRratuSin f r om sai d
second zonghrhdaid seediMihelpaskel thtd Fhid second zdiibdt fsinbBintépral SAGANELZONES, neans
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_ porting the liqui
as well as a support for the detector.
The present invention also provides an apparatus for dispensing a liquid e.g.
25  ahydrocarbon such as a fuel which comprises a nozzle for inserting into a tank
containing Vapour e.g. a fuel tank, a reversible closure means preferably valve in
said nozzle or in a feed line thereto for control of dispensing of liquid e.g. fuel, a
detector for contacting the vapour from or in the tank, e.g. for insertion into said
vapour, said detector being preferably capable of being in vapour contact with the
30 dispensing end of said nozzle, means for passing a signal from said detector to a
processing means for comparison of said signal, and a controller receiving output
from said comparison for controlling movement of the liquid e.g. fuel, e.g. allowing
or stopping its movement, preferably using said valve,
The invention will be described with respect to differentiating between
35  fuels, but is applicable to other liquid; as described below.
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The present invention also provides a nodification of said apparatus in
whi ch savolosmeand | i ne passes into said second zone but PGI/GBY7/29Rlegr al

with it and said detector is inside or preferably outside said
"second |ine and anal yzes the 20 vapour fromsaid second zone. In this
case the second line preferably has nounted on or init said

detector, and may be reversibly inserted into said second zone and
t he vapour anal yzed. The second line provides the |line for transporting the

liquid asTheahbveasentofSthp fiquid ffond thbﬂ'ﬁst&@?@fdmé second may be from a '(Ij'he
present in v n rat us nsi ide.g.
2 hya e SRRCUTONEE 84 AE npUetPBR £ 5 r e b3S ik e b 1 0

| nt 0 a t anldispenser e.gc poazds ofi beyseniptar task of a sndavable vekielk e.gaonepéewerie| e cl osure
gﬁ?fopr ef %éraatlzlo}‘:ibe@ﬂxd(r?e fgThe as at 2 ga%@ﬁrfi d?‘?Zi?—l‘,& fifling! s&tﬁnf&eﬂl difchih &hereto for

I Spensin . ector for contacting
t he vap5ur bP?'@ﬁh‘Bror Tapkleﬁgeﬁ{eglmg P%“tg"' CF%P ]‘P%qu’é}tn Thﬁ?@stggpgmay vapour ,

Sal d get ectafio blaen agaxﬂmﬁﬂpahidytheamhh eoma‘a ﬁﬁknsgglﬂﬂr pfa%ﬁﬁglfreﬂogasl alfeﬁe with f:l he

i spe g end o a.signal ., from sai
det ect or tgs mpone’bf'@égieg ég;g%%@?? S%b%lﬁ%glﬁﬁo oS '??%al and a
. cent rol | er masergEl\fongxampleina tank famfcrrd‘mrmaﬁabl tankprintostbe pipes ambtabk of | i ng
movenent  of, ﬁl%ét%t?dli&'rﬁorﬂatﬁﬂ@&n laﬁd Gnd RpLaiftd Wship tank._ ?Be filPRBg T LS
movenent, pre using sai d

Invention will be
descri bed mwlwekepeata@%artﬁ the spcond it ping lse%mae@spvésre mfaueﬁ@ery B8 is

Ezipp| i cabl e ntx&/uig ﬁb@bluﬁd fitindStafis te sebhdRBatitf fa¥subsequent blending. The

oCT cBo7] 056 %f“g 3&éond zones may also be infgfinegy Bipeh: Inghe p4%8 of PipgH 4" P om t he first
zone to t henaycedredd spacelbove thmliguid level intvelniéh vapobuislpresamt adechn &6 a non

novabl e Oneanagﬂed afhe”t'agl?{ &t EHﬁ?ngﬂ e %ls‘fbnﬁth@héﬁiﬁlexthex‘ statiHa g;lser €.g.

nozzle or b er |nt8 a an one power ed by
a conbiBt i huBIgEIoNNd Q52 veasralgsdaepwoaﬁs fosfyel, @apecnﬂvpnmeaodtca@h or an

aircraft orﬁlleaiwuhtmalt e. gsfrbm ses, rmakﬂfadrtaﬂcueldrlfétgdlmtlpbygrpeﬁﬁgg | oadi ng
point. The.fj [ 820N and the second

ona & { ani/ofrom’ BfingRY or maveab iR SaBortVeflicled K HhodbieinfRE A A < or
bl ended gawatsi legri¢soorfbhdaks er fpacaritsinig khent agkmcghsqdmevmadusil 9r stactenkers

material, t@y sﬂ%@é&ﬂﬂcfmkfbé‘st% vfsé’s%ﬁ‘o%?rﬁtm@?s FlUﬁé rn‘l nto the pipes

and tank of I ng station or roma and pi pes into a
ship t8Rk. ¥sation pkfuebone 10  nay also be in a tank and the second in a

pi pe, |eading elﬁevm@ndebaﬁg ﬁhof/&finﬂﬂh)! s@cogd location 1srmwesegmh't fre froma

tanktoas f.or. e e fi,rst and
second zon é:} 5‘?%3“%8?ar\“1?‘8f“?‘?\§r %S%S‘ferflg Bﬂgreég{géngxpsg?%xgs t here
may be headO@pan@ mlbgwelseﬂ@yIaraqmmdmbaelbblwmhleadnod'kemapmmusua“present and can
be - a%kme@mms&@dmﬁy BF 54&&@4&& g5 té’e%r?delloé {q Adge iquid,

ei ther _stationary a roundor "aboye ground repositories for
fuel, €8pedixample %frFé§ latier iso‘ﬂ]i‘@éhP §/e°°nd location is aduelitank foyppwertng from sea,

rail or roagmuibaskar éngitte, fardvidil 664 dnmdr¥ ligi:iAGhel§CarBoLor should not be
used. B
The liquid being movedwnreferably comprises a hydrocarbon which is liquid

at 25°C e.g. fuel, lubricant or crude oil containing partly volatile hydrocarbons, e.g.

30  of 4-20 such as 4-10 carbons and usually aliphatic or aromatic, and possibly also
non-hydrocarbon components, such as oxygen compounds e.g. ether octane
boosters or phenols, or antioxidants, nitrogen compounds such as
inhibitors/dispersants or cetane improvers such as organo nitrates and/or suiphur
compounds e.g. impurities in the fuel, and/or perfumes and/or octane boosters e.g.

35 organo leads.



infor froma refinery, or noveable in transport vehicles for propelling

t hem e. o dsRo0342 cars, lorries or boats or for contai pEVgBYiMREsIE. g. in
gasoline road rail or sea tankers. Thus the tanks may be storage
vessel s or containers for long or short term 20 retention of fuel.

The [iquid being noved into the second | ocation is one whose vapour is
different fromthat of a liquid which it is not desired to be present in
t he second | ocation e.g. because they are inconpatible with each

ot her or nore uBkadgparatus and ngsherdicas abb behised toslidtingbish betyeest t he undesi red
liquidin lya%caﬁﬁﬁﬂm ds QG2 Hif?é?ent eSof cm@(ﬁﬁphﬂe%t faH@s 6f8as6lnes S When the

second | ocation 1S uef Hgowerl % onbustion engi ne, for
whi ch one @8 ﬁ%ﬂeé/qnieqéwhmﬁwewsurée&ﬁ fuels (Wi gon &aﬁeptaaebooswrs) %sed.

The 1iqui dma@bﬁwedmme@lxygeﬁtarmbisye £ QjTRs b&ﬁﬁmﬁg bxpgeaeaﬂbwetwi«s €p. is liquid
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or ar omat i alkylaecttp asddibdistitdts fuels e.g. kerusenchitigsed end fuehoitsambonkentisels such as
oxygen CO”%QBH Qgﬁ}aﬁngﬁ;eﬁgﬁfr\ %g%ﬁ%tncﬁy genebmgtoﬂﬁ SOBL %%;mper sants or

ant i oxi dan I nhi

cetane i n‘p‘ﬂléﬁn@ﬂ@n §ET(YW3&§‘8B ﬁ@lﬁh‘é" Hesel it @2 aepidyel Rig)) Gﬁ@l bow sulphur c oppounds
e.g. i rmura:&seeaﬂ elg. b addie gistill-ag) dhOdies bil s oTRGirARIMOfe d¥lés3 HkantO@R%ers e. g. 35

\?\;)gggﬁgo 34@1 sulphur containing compounds (expressed by weight as sulphur). Diesels of

PCT/ GB97/ Ofhitally the same grade e.g. cetanehrimdppbutaburinipidiffetitcdmpannds so be used
to distin V. t. types of
0,1 oMb IR, o DUSAERE ROV Ul Sl hEnty Yo
super unl emged gpspding, payatiin (orges pé)aéaess& @Wﬁ%ﬁn@i ér% Jp ¥y agricultural

oxygenat edéﬂWBnﬂéthQQH@bﬂ@rfrHﬁ'g&solﬁ’ae@o T othabmeagf@e@yeem such as ethers

e.g. AVE or hol or fgedst there r e.g.
ref or ‘M]‘_at%ty E§I‘SIE Fté‘%”ebee‘f’ﬁe" }Wl% @C’B %gegsl §-§ éﬁeese'fsq.?g%é&%elﬁ gk?,*s%ﬁene
di esel andoﬂlueg clrin scndﬂ’e guakeseeﬁ wélcsn also be madee hOther evmiples if thel , heating and

electricit |stinction
bet ween hi %%H)‘?élﬁxéﬁﬁdh&gy | ese ﬁ%be%@gnéﬁ?lﬁu% E#lﬁhﬁtcan I ow sul phur
di esel oi | hysdrecargongilsgand bﬁt\ym heat ean8€eﬁ@1 i Byther pramp! q:s figpids 46 nore or

| ess than §iffeRi :wes of0dolviedts Ut HEacetd sk d inCheMRAD PUifshemisaPsessed by wei ght
as sulphur nom nal ly the same grade e.g. cetane nunber

but c %aﬁ@a%ﬁ“ﬁfér‘%‘{’f\s“{?ﬁmounds may be differentiated. Further
exanpl es i nvol v&haliguid tebé mnvcl:ﬂeﬂnwebmlicg&idsmtl 5@, eithegunder atmosplrior gasol i ne,
araffin | I | tural

p ( essglﬂée o hy hberq‘%@ﬁﬂ) aso lﬂ)geﬁ’éd as E"sugh flé %\ﬁdﬁ' a1

envi ronnen to heat e order of
decr easi nggaf@r G, mdamurqnﬂybuten@se P%'éqf@i?feﬁé‘i Rﬁ%’% &%ﬁ({%r bon fuels e.g.

di esel andpRiéhiiah ﬁleﬂlanéésﬂ’%férably hqueﬁé‘d aSd3GrEmal el zﬁ%(ﬁﬁ:e@ g. rape seed
oil ¢ also be made. mlnglustry are
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between liquid nitrogen, liquid oxygen and/or liquid air, or between LPG and SNG.

The liquid to be moved may be under a pressure less than atmospheric in order to
increase its volatility and hence the sensitivity of the sensors. The liquid being
moved may be at raised temperature e.g. 50-200°C, in order to decrease the
30  viscosity or because its melting point is above 25°C, examples of this use are
between bitumens or between petroleum waxes or other materials solid at 25°C but
distinguishable from their vapours.
" The invention may be aimed at ensuring that the vapour over the first zone
is the same as in the second zone i.e. that the liquid passed into the second zone is
35 the same as that previously present in the second zone. }t is therefore important
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.hydrocarbon oils, and between heat transfer oils. Further exanples of

| i qui dswayssrzos42z  different types of solvents or react arRGU/EBYd29H

chem cal ,” petrochem cal or 20 phar maceutical industries.

The liquid to be noved may be liquid at 25[err]C, either under atnospheric
pressure, or under higher pressures e.g. a liquefied gas, such as liquid
petrol eum gas (LPG predomi nantly butanes) and conpressed natural gas
(CNG, predom nantly nethane). Preferably |liquefied gases are noved at
reduced 25 thattthefiguidtdpesnet. fipw, e@@[osmne]r@anbre@[amsw]m@ dfcthe xaponmearet he

| nvention igem &%ﬁtdoxilpt}@ \Eﬁabﬂqwtﬁ%econd ?B%QBW okHeﬂWsanEétEraf Bﬂﬁ&xlarl | qui d

oxygen and/or I'tquid air, bet ween gU|d to be

moved may b#andatker threshelds Jlfr'é preigylarly, kppostapbloptien the mixng PEEM‘B‘
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25[err] C, epdf@lespectdllytnors themel35P@, in particulbewherconelnfithe@hquids isbet ween

petrol eum V%?r%n ascﬂfn'%eé r@:tngfdsﬂxligsiso?:%ﬂage @rtblﬁaﬁe%lfﬂ[l% Btthnes, and/or

di sti ngui sha I'nvehtion may be
ai med at erfSOMALRS &uﬁhﬁs fcrh\@nvaqg&}he ether is jot dugl comprisingkerosene, orj s t he same as
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conpon ere se as yacuum gas
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err I ng poi nt of at

especially at east rocarbons having a
| east 250[ ¥fH§HON is met e.g. an engine WI"MQ(EH%MQCUP@ o thp plosurpynean® cl osur e
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- may also comprise processing means second signal passage means, controlling
means and a second valve controlling movement of said liquid. Preferably the

30  controlling means is activated before any liquid is passed, rather than allowing a
small amount of liquid to pass before the controller checks it is the "correct" liquid.
The control decision may be passed to the closure means to open or shut a valve or
operate a relay or a pump, by pneumatic means or electromagnetic radiation e.g.
radio, light, laser means, such as use of light down optical fibres. Preferably the

35 closure means stops liquid flowing, unless it receives the "correct” instruction to



second | ocation as wwth a flow diverter or closure of a valve in a
‘recirculidgReasbi quid 20 streamforcing the liquid to péoesyimest different
route i.e. between the 2 locations. .. =~ The novénent may be stopped by

t he presence of an unopen cl osure nmeans which has fail safe
arrangenent such that it cannot be opened at all unless anot her
criterionis net e.g. an engine running to pull vacuum on the closure neans
allowing it to open if required as in a vacuum/|ock. The cl osure neans e.g.
val ve 25 opeayraieer tilenahe nevarset I deSieed & detisibncthattheB@uid & g pasied nozzle as is
preferred, LLof v b s t LEW (e.g. in a
separate h%%élt%gﬁﬁ g"ﬁqu’ ﬁ?acogfj %8%%?&% ;w't%ﬁg. “&1&% t@%%tgh%g _S{% %1&; may al so be
i n or nearfromdlonirpmey petiyais anplarmhegs. aepudibteandon opiepl waming. " may al so

conpri se procesphdgerBRaior a@@ﬁﬂ% RbyPhEin aRABSRLPacERADe a AR 6rGh i NI
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5 M iiheRt 3% be obtained or both the concentration and nature of the vapour
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30  Alternatively if diesel were in the first zone, signal from the second zone above the
desired level e.g. due to gasoline would stop movement of the diesel. In a similar
way if the amplitude of the signal from the first zone were within given tolerances
the same as that from the second zone, the liquid could pass, but not otherwise.

The key when considering analysis for the total concentration of one or
+ 35° more vapour components is that the}ignal from the second zone should be above
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controller to open the valve or allow it to open or activate the pump, or no signal
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been passed any subsequent change in the concentration of vapour usually does not
30  trigger a fresh signal. So a high concentration of vapour can trip a go signal but a
subsequent reduction usually does not trip a no go signal; by this means once the
vapour in the second zone has been "recognized" as correct, the flow of the liquid
can be governed by any manually or remote operated valve without risk of the
detector signal overriding it. The controller usually acts almost instantly e.g.
35  whenever the sensor shows the "correct" liquid, but may have an in-built delay,
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flexible lines; an example of this is the transfer of fuel in integral lines.from a first
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30 with relative movement of the second line and second zone. These may be
releasably joined e.g. with clips, as in the case of dispensers for diesel or fuel oil
temporarily joined to input lines for tanks on land, or in vehicles or on ships or for
aviation fuels temporarily joined to input lines in aircraft. The second line and
second zone may also not be joined, but moved in and out thereof. This is the case

35  with a fuel nozzle removed from a holder e.g. in a fuel “pump" stand in a filling -
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30 one dispensing tank. _ _

The apparatus may comprise 2 line passing from a first to a second location
which are separated by a reversible closure means e.g. valve. A pump separate
from the valve may be present in said line or upstream of the first location. The
detector may be in the vapour space over the first or preferably the second zone or

35  especially temporarily in the second zone i.e. near the end of the line inserted into
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from the output of said processor. In this form the dispenser itself has the control
means capable of stopping flow of “incorrect" fuel rather than the control means
being separate from the dispenser e.g. with the pump in the fuel stand in the filling
station which would need also means for passing the signal output from the
30 controller to the valve/pump back to stop the flow, e.g. along a wire associated
with the line for fuel from pump to dispenser.
When the detector is not itself in or moved into the second zone, it is
preferred to withdraw the vapour from the second zone to the detector. Thus
especially in connection with movement of liquid from a non movable tank to a
35 tank of a movable vehicle, the vapour in the second location is analyzed by
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.open said valve, a vapour detector conprised by said di sg¢nser adapted to
be in wossr@agbur contact with vapours at the exit end BFT/SEPHRYzzl e,
nmeans for passing the 25 - output fromsaid detector to a data processor
and neans for controlling said val ve fromthe output of said
processor. In this formthe di spenser itself has the control means
capabl e of stopping flow of "incorrect" fuel rather than the control neans
bei ng separate fromthe dispenser e.g. with the punp in the fuel stand in
the filli ngithdrawing itqustondeieitetasspuiated withd dispensenfanbe liqwid pemprising t he
signal out Q 1ehdaBEValiR, é@ddlsﬁé?@érr%kdg% a%ﬁmﬁi%e\é@ﬂv&é@ﬁ BiéTsta@keddngSt op the

flow, e.g. ong a W e assoc] at ed from punp

to di spens é(pcatlon The dispenser projegably bas afozde @rm‘ie’é‘ahh‘!““?f’%‘é{“ﬂ 3 ‘ﬁkvﬁr moved

into the S%ﬁ@ﬁ%oéﬁp@mdntandshe detector iplczhRrt ireer drotheinblle, betwéra theapour from
t he secgond zon tector especially in connection with

novenmen? of*© F?ﬁﬁ?‘gb?‘i]yo?ﬂrﬁorh%mﬁg?/gﬁﬁyyep%?& to a 35 tank of a novable
~vehicle, the vaptherdispensenesusdly basithedettiooin 4 protavtivg hewsingy which in the

10 %59@ aRéd ide the nozzl ds th
PCT/ GB97/ 0 {) é etector s m% ?Fav?nnr?z |etma . Opené%waerc% OF°§§e§OC| at ed with a

di spenser fdispensing endpfithe B‘Eii‘ﬁ?s pRg H’gthe case o H‘W@F%zﬂﬂ'@ thepozzle, the
di spenser b@uﬂaiisrprefekabwd obeﬂnaamame insida@f ke fdzziRN ByShig @tfé@lns the

a'val VB ORfeolirRRE Rkt St BRCLEL A el RR s Con the |

a valv
nozzl e, betthedispanser ingorponates nheans foot porging the detector of vipout aftertnsely.gpor ti on.

The i spenger, 3Hak Ly allintdi A6 e utherklg b RILPHACRAR g ig"h b (1

eteet | open towards
the out er level detggtoptmshyt aff flemuof el whenithelevel in thedankis ﬁlr@cleatﬁelush t he

detector i Qﬁlﬁ%\l dﬁ'@cél@@ &l tBe tdn'kebntrance %@h‘ﬁﬂlﬂ\ﬁid 'leizepd&é&éﬁh d\)’ cdiprisePen
t owar dzst he

h 8 tor has
FotucelBcomalpv iRt 1BE B ahE hotpleAepaBedron Hisi U 200 SN BPE Rl y
the di spenshe dispansingend o€ therwads té s heudrepdnghdrbie cdedudeads fcdm tmpour after

Us€ €. 9.  tubet b&’sa‘f*éc? afffi-ti g'cfevigé c lwélglet A t 3L, §F tht ﬂgzijé i??)ﬂ?ﬁ% Iiyg of fuel

has ceased and/ or q’éth or’'to s ow of fuel
when the | églonjthe fiper. ¢ Bk devicesnay bes balk whichmges in a restrigted sRachi ng occurs at

the tank ervefvaéaaea JoSktion afloWir@Uiék thevtentlot REbOT in IRy condliRkd 8 fochtién a hol | ow
narr ow, éube i ns e the n

arate f t e fuel extendi ng from
‘the di¢BensTheg® dn%‘fe"ﬁrl'g'srf szfleggﬁ?u??@e hg]g@ ik W@P&dfg T YR tgl eads
from t hat The liquiddrtedtor krssafaptomaictcut dutlreleabing tbe valaeii inclbsed|  f | ow cut
out, if t h%{?@ﬁ%ﬁ L tHeSvERt dftdécr%hé%ﬁ ajr epéessué ngthe%llﬁ\li}‘%ul;é é?ﬂrcona-xp’c ﬁ‘oﬁinev' ce may

be a ball noves 1 n restrict tion
al | owi ng f rtBerisoindiquic leval dVﬁHbBYeff ling pe f@@ﬁ’@uﬁhet"ép%%” IdGE,e&EQF@PﬂY’H? wher e

t he movenmenbedted mbua@mme@am@wtt&& babdefebiwilﬁ&h@no@zﬁgtofhﬁé @fdpr vapour.
The |1 Egl d ({jei ect or % ﬁ ut rel eas the valve to its
cl osed V‘ﬁS?ff‘V‘é’r‘f‘ 'fi cf'ﬁ%ute tS‘RSLF‘ %'avaﬁ’?“f@g@g@umymsst he hol | ow

t ube and candyirbedssmmand controlidralsoiis ¢hei displensemeg ingkehoding, bomayerfilling or
frothing. Thg.y ?ooﬂx‘érpu%t faelt sQE[nd[,TB%fQEbly the signals are sent by electromagnetic
radiation but may be sent via wires or optical fibres, which may extend
longitudinally in or on the walls of the fuel line between dispenser and pump. The
30  automatic cut out means usually comprises the narrow tube to the nozzle, the
conduit, which often contains the anti tilt device, an enclosed chamber with an
internally spring loaded diaphragm constituting one wall, the chamber operating
into a further thin passage extending longitudinally in the dispenser, separate from
the fuel, the passage leading to a fine tube ending in the throat of the valve seat,
35  against which the dispenser valve is L;rged in its closed position. The cut out means
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_located inside the above narrow tube, or preferably in the housing of the.
saf ety wpognéiRyi ce or automatic cut out. The signal | eapsT/Gpom2osie vapour
detect or may pass to a processor and controller also in'the -
di spenser e.g. in the housing, or may return to the punp fuel stand;
preferably the signals are sent by el ectromagnetic radi ati on but may
be sent via wires or optical fibres, which nmay extend | ongitudinally
in or on the walls of the fuel line between dispenser and punp. The 30 -

aut omati c Eﬁé}atgg*’lgy ﬁfs\?#% dﬁﬂ%LMhFo% EHescﬁl%af]Qr?dﬁﬁésrsBWo‘fﬁ%e ifpendif}e nozzle,

t he can ten co talns vi.ce, an encl osed
chanber wi handigausing by a f"ﬁf"é‘ﬂr?ﬂef’t;ﬂ eedvged Pressurg dutheifing HOSHICFANESS Ut i ng one

wal |, the ﬁ:laﬁﬂmﬂ théﬂ%y&htdihgh tothe narrbwtt@be':lmfthlé fhidile; Ifﬂlﬂam&ﬁmg ext endi ng

| ongi t udi naI I Y at m the,f t he passage
| eadi ng t o°RE fhﬁ Sﬁ'tﬁrg dé?&ﬁ’i“ﬁg '?13 al[?'"‘@ae\ &ﬁelyﬁiéa%ﬁ étj&mt agai nst
whi ch the mhirmwetuberto thel fine tilse andgmto thmthrmaﬁ ifl ths patree Sibeiioblocked e. g:ut out
means

PCT/ GBO7/ O gléqungtﬁé ng%%%frothxr;gathe prBssure is ragld lly fiucf'eﬁl ca*xsné% the e, ough t he
t hroat on diephregn itemoss inMe samtg;sbmhaﬁ@er “The, mopmEnECaustINeNgISPt of Vent ur i
effect a r@ﬁea@&ﬂammg;ﬁn bﬂrddbeo fwhies tﬁd@@pﬂﬁ“ﬁgrﬂﬂ é&@éﬂﬁﬁz attached, thecti on al

th t hr.o tub
R B ool ot L DR S POREL ikl i By Gl o7 (Lo 1

t hrougl® f r'ﬁlnnsttheserﬁor candrensed tollieck the techanisneofithdeutametic atteut,he t'hroat. |f
the narrowg Edﬂ?ﬁg inscul?gﬁpmq' RreQ‘.i sure. Thupy}lé dé)gl’gtxgn o?d{e}lﬁho(ﬁ%% 09{ thr ot hi ng,

t he pressure 'S rapl Uced causi to nore inwards
into the cHawséhe VaPﬁE" g?%‘&‘é\%ﬂ? e%ﬁ%‘ééd%ﬁéﬁ@ﬁbe bre of the cutawt ext er nal
bl ocki ng piBchahismods to which the di aphragm | s ext ernal | y attache_d t he
pin or rods restyai ni&g novenent of %ﬂ& di s er val ve back tl Iits val ve
seat. 10  Thus' PRh¥ENSTNY A OESIPT HABY FEUHNE 5128 68 & MRS IPLAPURNST 't he
aut ondts c respectuely and hence tlespuintp togactivate ot stopthegnanpy at ergagé/dsengage Thus t he
operation ' | i ozzl e end

£ focf(ilﬂﬁ d@yi%ﬁ gﬁftl}eﬁrgﬁgx%ﬂlf ﬁ%er%tal?le Sﬁtgfa?o%.é. Qﬁsg%rﬁgﬁﬁgﬁ%rr ¢t 'Rd}

to the detector

The sensorSeaf aFigakiosastivaathecahvg ip the dispgresr itsed. tIndhepscasesthe or control | er

15 reSp@iﬁﬁdny&IxMa)aagideslaﬂmeabbb@ HAVE Rrdaly é‘a@&dtbfﬁhﬁ‘c &t okt Qhidhie punp, or
engage/dlsen

e_nanual | t abl e
activator & gﬁﬁ‘c‘j’l‘%é‘?@e‘?fﬁﬁf‘r’iﬁ%"r cg tﬁ‘ﬁ@*’&‘ragm oF Sifardeyic &ﬁ 68"act i vate the
val ve 20n téntivaligrpeesglisrinirelezsk bf a bpringresulting inclosere of Iﬁu; valve Thetisersenser may,
as descri bﬁ%?&?ﬁ"tﬁe siBAM %o @:pf&%%r @Sht?&ﬂtrg ﬁwﬁﬁ n Otthe didPASESN! Gus

usually in_ t orm8 a pr.essure actl ragm or simlar. device,
whi ch on 2t#e sensef sigagtimay WB&%P AR iy HaF@IC@Aé’é‘J%‘Tg?a aélmrlrﬁé;e.gemntqnﬁg in

cl osure of tit BevivedoBove i HeBESRbve the dxaﬁﬁﬁgnﬁaﬂ&rﬁﬁﬂelﬂl@ﬂ]ﬁbcés@ora processor
controlling the.activation of the dlald sensor signal

may. act i vabey AR EEDBF adi s BRCANC i BAPPIGH Dagd lavek SRS oG
tilt @bvich ths casytheamtsoheiay ehevk\tbe vdpeudifagttegank didf Erompiablel for t he

Processor the fuel tIBY fAMhlEh A MR aldkoBREN S 380°0E he\fﬁle‘!)etﬂeﬂt gie hol | ow

liquid | ev detector tu sor K eck the
vapours f r ¥RsemelveIRRy enfa; allowing thegpanyplopegstion of the dispgpser ipdhe pyiahe f ed
t hr ough t hevay:df the semsdr thdihB eond faelin thOfahk a6Bpdred td theinput febelindshe

then this sensor valve remains closed, thereby causing the automatic cut out to

30 operate i.e. via the diaphragm to keep the dispenser operation blocked. In a third
operation the processor noting a signal for the wrong fuel may cause creation of a
pressure difference e.g. in the hollow liquid level detector tube, thereby activating
the cut oixt, and hence not allowing fuel flow; the pressure difference may be
created by activation of a pump or other movement of air or operation of a flap or

-_ 35 mini valve in the detector tube. .
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.sensor valve may open, allow ng the manual operation of the dispenser in
the usuwlo9sn2034z2 way; if the sensor finds the wong fuelPGTGRYI®2%54nk
conpared to the input feed |ines, then this sensor val ve renai ns
cl osed, thereby causing the automatic cut out to 30 operate i.e. via the
di aphragm to keep the di spenser operation blocked. In a third
operation the processor noting a signal for the wong fuel My cause
creation of a pressure difference e.g. in the hollow liquid |evel
det ector tube, With edyye dispéensertsj thg automatic ciothmt enaty notibg needed forisafetynot
al | ow ng f‘x’%soﬂé Bié ahlf'teoxﬂrnﬁe%ﬁé}ﬁﬁn gérfxé]ﬁrg}ﬁ@h%(v Rfde, housmg f&{ﬁ@hﬁd by

0 novemne

activation or ot alr or operatli flap or 35
m ni val ve ophan ag{g@g@tagg apsgeiated springs etc. may be used {instead for the an ysis,

ééT - VO §3tis# 8f gensor, and control of the mventxon Hence, the hollow tube may lead

/029 me.di s ut omatic cut
out mayg not® ak? housinggwhere the.geasq is °°ated’raéz¥%%l P Eﬂ’?ragaé’g "8 hani sm
conpr i si ng Theactivdtionwytthdssnstrousy regulf inrmdvementiof the dlaphragm, evedridingiphr agm and -

associ at ed
I zgat : on oft&gré%‘\@%%s éﬁgomﬁhgﬁlouﬁ\?a t h(r;ﬁﬁ3 ﬁ\?/a h{a% cﬁ%nce lyes‘@ve%'qayow t ube
may | ead e released b throsafety deviom antomatie cgtecng@nd/pgvap@wad@qctoas wel | as or

i nst ead Of the dhQIBE'la?ﬁmambod1mentTmh@&Eﬁéﬁ?ér'tﬁé‘déié’ct&ﬂﬁafﬁ‘é‘ﬁ%ﬂ;{eﬁ@y rl?s'tjlht in
eration o e

nmovemen th overri ual

¥ o viOv e poriae ohiBE AsBEEr SidnasiecRtonwith the Bephiaap suck B pdveRiieased by

t he saf ety adéwircie, Aslvamapédusiyciotveoertthadetbaor i dpo positiet imatelation to the

In this la : in a head 10
portion of E%ﬁ&wgi@ggfﬁg&%tef& or it @sggﬁggf{he%&%ﬁw{?ea F@S‘m such as to
override Wwhich epmeprises @qwalvemdérﬁpa@éﬁuényh'hmmnqzaléaaégeftﬁmm@rs in a

posi tion i %fﬂfé' dépenSertayt Bseparated Hsyaarﬁowwluo%xdc&lsrv@l anfl@lheSHattibet UDE
t.he head,port conprlses t he

t .
e T ik aders foF patspgobihe S e aPARE & smmemiskoiln LPER of the
di spenser rhsnnisbaduppai tattedotyedinheltiantolrosespnding|hises occhmnalu irathechanber 15
h t [ 1 tub
O‘?V' ng a gﬁ';%ﬂée ?ﬁd gxat%?%gﬁ{ Qx-fdb 'h]ee Bcoléf ecgﬁd?%r%ﬂ%nhlfe?%isg%oﬁgﬁ?e@%rd%{e%@rﬂﬁg ?‘l’j’beg e
or channel €8 ene ig;:ated in an gpdlosed chamibertherpia opemtp badubepishanmst as well | ar or

c Ea%er ?L%@ a@%ayss&eetﬁkla% ﬁ@lgtﬁﬁlgﬂfm and analﬁm? th@f&@ults@s@ﬁ & defecidt 288C| osed
chanone reln open 0 e upe or a processor
t aki ngég % t’v?tl?rlﬁﬁ“ﬁmf tgﬁhqpypzals%&etoﬁ@e Vég?ﬂrt‘%ﬁ’ﬁvéﬁt?ﬁ ofifhanpg] ctpSrpand 20

for acti vatautugmaneams oul) e epopasliea deadiontitstructgifron thetpnecessdre Iimf  channel
to the this %&QﬂgaéftgctgpEnd)b'lloﬁes%organdas%cﬁug&g rﬁéahg Fna& gxcé n Hhufud§f Fuct i ons

fromthe pro es rocessor and
st oppi ng mibmeossashapder ar epllagmtirtiis spmarate from huién mgggag@nb!mthtm col l ar,

whi ch is sepasigbfd heRpditibnl Budtsa Spenorahakss sikd hantoh&l ﬁofahet met?c%due ggd head
e ector

porti 2 Such an a Broach makes eaSéQretrofltta‘gg 8
procesédr :Pﬁ%ceéi%&g SEPPREETEERNS 1o An BXIFHDENAgZIR BBl e é’ﬁ&“ﬁ‘e‘ﬁ portion with
aut onmat i ¢ autonmic.cuUsutnl Usually iftthe ddpeseriae an basmatic euttontretei sensontwilbut t he

e e | lativate theAGk oHRlRed 1 ifihrellfuclt0BRGbBE tLPGRLA B Lidhlilerleo det ected,
ut when th

not so ﬁtted then 1t usually will pass a signal by radiation electrical wire or fibre
optics to the pump housing to stop passage of fuel.

30 The collar or chamber in the dispenser may be annular or toroidal in shape,
and may optionally be reflective inside e.g. coated with reflective metal e.g. silver.
The vapour passes into the chamber. Through it may be directed analyzing
radiation from a source, going round the annulus and to a detector located
upstream of the entry of the radiation, to give the radiation a long and relatively

35  constant path length. The collar or annular chamber may have a perforated wall
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not so fitted, then it usually will pass a signal by radiation electrical
Wire orghicRhesan optics to the punp housing to stop pesesgrozes: fuel . 30
The coIYVar or chanber in the dispenser may be annular or toroidal in shape;
and may optionally be reflective inside e.g. coated with reflective netal

e.g. silver. The vapour passes into the chanber. Through it may be’
directed anal yzing radi ati on froma source, going round the annul us
and to a detector |ocated upstream of the entry of the radiation, to

give the radi e antward Reigg aitdlor ﬁhmétbwﬁkbeoSEhe vag)amsmnmepehﬂer treogghh. The

igl lar or V\%ncg-g#%%ggla surfact BY an i%vw%rcfa £y gé fdlqa;ne r pass i\rough the device past

PCT/ GB97/ O2Ke5sensor and pass ousside thrdughahe parfatatbd Sicag Aenethemicalipistest er t her eof ,
the vapour ag@yaéé P?c?lpto? Endﬁx@%tw}n%verrﬁnt gf e BG%H@C ﬁ{oqm: bk ﬁlﬁf’ Egge or an

I nward facin sensor and
pass ouBsi dépltﬂﬁlpﬁlﬂé @qwf"ﬂ’ethf%'ghﬁ@jcmméef, PW'ﬁ'@é%Wh%!h‘Po frtematic cut

actlv?]'g edt (aleolgé‘.{slp{‘OQBe(% ndi re;:t![K by novenent of the norz12Ime) into t[le tiankI
may effec spj.ration o e _vapour, cha particularly
when no aut onat f@ cdﬁpensermay&l§9|°8‘§‘pf' ﬁﬁh&e‘?‘ ﬁg&ws & Icast partly The di spenser
may al so cdengitudimaly siremmbingthebdisjenses e shreastlingdahd hozzle down todtsgi t udi nal |y
sur roundi ng; S

ai spong) ng Shaifl SREURE my fio BLE ERURNGPGdcHE VABRF s It fiuldhe bl |

handl| e1@nd omrenq;ﬂlem@chumza:nsenawhecq@mwawsbmy I§Ee‘1§@'rﬂ5rhe aily t he di spenser
or be di st 3fdrefrom e.g.bagK &ftﬁé)fﬂrﬁ 8nd BRmkctdd tcme daysﬂaeﬁ?ch ERecsRs to the

di b I th h I Such
i g ACHAN YT B MR ey S
t he det ect gysteray. bethizraasetht doetioe ey tbh @resbrdictwdes thexhsatbfbellows and t he
nozzle, e. Ghe SR g% Ifﬁe g%m;/ﬂ'ﬁs P@ﬁlqh g@djo%eggﬁl@%ﬁéﬁh t’%her than the

15 di spensi ng_eh vapours second zohe are us wi t hdr awn
past th® dispensingronde Bhedvaneurs i pguthersm zpag #fe thusiyithdeaven pastthei n t he zone.

Thhs theblsm@ailéla@d analyzed tméizé | 9Er Bal)anabfzed itk ab& IR tHeCshedtBlopr i al may be
col I apsi

congcert t he naz zl e but be
close fitt af‘%S?ﬁegg@?‘ﬁ%%B’é%“%W%&‘Py T‘l&"ﬂaps‘b(a "hé‘ﬁﬁf}ﬂ" %fcq Fator on the
| ower si de coficertne ahoay eheseizzle Anobeanlbde fiteditgiti dispehsed badyammethe20 on the

upper side of Ling xgdtérp&{‘t?lﬁr!owér@ﬁie“dﬁﬂ"cﬁlsspek?e?ddnﬁ%ﬂli Qn%H chf%&“%e elTeans for

vapour recovery. acted upon
by the20 on thepprer siderRf tasdaneRsesy th séharm)geqmg &8 suctiopmesa@aforend wit h

rig It d mat teﬁﬁaﬁbur;r@covery In't8é Bh#ph€lehéd Eenaéldﬂ@fbé/}@bdtjéﬁ fotbecieitd u@og tb I’ﬁhdf i ng ?L
secti ons ereo as, cave a an e
sheath may ‘BE® ‘é’e&g}easﬁ’S%{“PF gﬂf"[‘?fénwngétW"%L ‘V%Q%g‘g "?Pg?réang%par ators

| oosel y suneioforce ngnd/oe weghat éown egt hirisg vasectiorsdhereafof gigid plesticanz| e

Lo the. . PHSEESbYARE il \GaTREHERn e/ sefitch onfihe AUBIPE) BAGH cf“ee seal

Al t er ndbi véﬂ@tetsmargmsa foRsedy surroundmsélnq mlen&q/th!ww ingerijons ek e noggle hi n t he
annul us sunRURE g doh@psegmlseeaub bf bdlidtvs but allow¥vAiefhatesehine thpper side of

the body Ofbotd;!1 %ur%&rpce x?gs fie tankne é m\e srge of t(ge Qrghmle Rﬁematwely the sheath or
bellows may lead to a sensor within the annulus surrounding the nozzle, but not

- i

mounted on the upper side of the body of the dispenser. In this embodiment the
30  sheath or bellows is a pendant skirt surrounding the nozzle and ending in the

weighted or reinforced end. Above the collapsible skirt is a rigid sheath fixedly

surrounding the nozzle and having therein the sensor e.g. in a toroidal or annular

form, with inward or downward facing perforations to allow entry/exit of vapour,

and optionally outward facing perforations to allow exit of vapour. The weighted
35  part of the collapsible skirt may be attached to one or more rigid elements
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.30 sheath or bellows is a pendant skirt surrounding the nozzle and ending
i n the woosmodnei ghted or reinforced end. Above the col | pFidHIBRIrt is a

rigid sheath fixedly surroundi ng the nozzl e and having therein the
sensor e.d. in a toroidal or annular form with inward or downward
facing perforations to allow entry/exit of vapour, and optionally

outward facing perforations to allow exit of vapour. The weighted 35 part
of the collapsible skirt nay be attached to one or nore rigid el enents

14 VGt SflindBdaly and mternally, or especlally extemally, of the sheath to the rigid
PCT/ GB97/0 95 % a? gl] Q’t ars} @ ﬁ\eer nally, or especially
ext er nal | ySheafh pihgreuit may OIPSr eh’@e? Clly an actvaiRr Lor ie SEF &%y it nmy operat e

mechani cal generatoror flapadrowindaw opbmr,smmxayrbeaxsgd to aid remg@hefmpour on fl ap or
W ndow Opeﬂ\?srlaﬁ&r aﬁg?é(alch?héjflgqe | sk OTRMAL ﬁQtfwaY&‘ERHg peHBrations (his

| att er approac % ose over the outward facing perforations
5  whén t whentherskirt is nepsolbansed (3o dalp(reteptcthp sqnsen lem theRNVIGRBEI) f r om t he
enV: ronﬂensx)tlma y be mB¥d miyb&aﬁWMha;séredrhwoxfs%b&tslote,rh@letuhenepferforat ions so
a slot or hole’in er. W erforations,

t her eby al F\BWW@S(HE&ISW "()g‘ptgﬁf’rgﬁmammsythere% °WW§r?§’tf’tY7'&°%Bsr detector or
anal yzer devi ceMuap fomnsusfaldtectoraeanalydendeviteecan be used wtdetermimeabeat r at i on of

vapours an&tﬁ%&)h@éﬁlab& EF%%U%H %ﬁléﬂai]yttmr &%ﬁl‘?@ qg?d&fectag (%r anal yzers (1:an :

usual | y detect anoun han

ppm ofTQ heanadifzersragn uspallygletagt emppnts atémet,ett Tbg érp@msme@tabb'sra@mtbarand gas
chr omat ogr @BBhCofCiﬁé/%(}ﬁﬁrs moﬁé &ﬁ&bgr&teﬁwasswe%pé@o%sbpw&ddeghs el ectronic

t th ank et
hough T or CaREISET RGeS B oeciDiy.sentart (o e e eclpBE 08 o | 1

det ect or oThsdeqitd mgy beatdthanite pHihapipeton eanktetc, thdugh frysafety pmpbsesi s | i ne,

either for t from
the site) thterb%‘/i%ggﬁag%e SE%éﬁ?te(ffH i hgglg\?\%oﬁ%'s%hg%ﬁéafd aggé(y I ne i QI'he devi ce
can bdb by amenalysiling, elﬂ@a&gr t’ﬂwam;d@(l ep réal@mg vsample pighe yRPAW® user, in
particul arfrbmechéelraé)voalfoxo{he sxgnal (etghao\m@aﬁbsnaarmmelmas) Imaiemecarnb@ fuel punp

stand in afl||ln%aﬁ ggrlon ¢ th mgr reélez.sg a

depr essed AFIYREdatRER P USE bﬁ&ﬂ‘ora?é’ '%Pﬁ Elé‘seéclplp\?gfc@af spoval®vice e. g.
apply powethetriverletfimnoits lugation in a(fuél puegustandd a filingoationaso thpttheal shutter

In a spect e?x?qg&f’%ﬁh% ?é3§8 r&@&aﬁ#&tﬁﬁ&g éheg@un%‘%%ﬁras d&Watingay be battery

powered, t tery(les el ng rec ctron on return of the
nozzl @hnddevice e.gy qrnw PRV heretor @ wam if ﬁﬁmwr?déc@r qQrengn rateal F'E}Hte\ﬁhen

wai t i ngl f oty #lﬁlﬁctr@kobfmle@&v’drgerhe dtetectd?ror RadlyRF Meﬁ@é/mbﬁbeaﬁdt@ fEd to one or
nore sol ar_ce on the ser r surfac

The det eot BBt ta Bpu D U Feick TestBeed SHRNEEeP 5 el SRl Aty be
pri med r eathpsfdetectos o bhye fpumpr’ r@qewntg‘iooefnohlvd\ensmtmgrfoth&z dr Ehpdlesxee Thi s
acti.on May o pyye I%HBE b%ttqafé'a‘?é Bher 9\[oreasolPal1‘tchlgsr;ed£ &ﬁt%ﬁ{he%ﬁspgepﬁ ace of

t he di spenser s S on | on or ressi on of
a sprﬂfg | BPRREGUERSRl ar ar m sur roundi ng 30 the nozzle and hinged to the

di stant side of ThB@eltew# op aRilyddY dSABE WREH npRfse by MHeidiiPenser may be
primed ready for use by prior action of the user on the dispenser. This action may
be by depression of a button on an exterior surface of the dispenser - such as on its
top or head portion or by depression of a spring loaded annular arm surrounding

30  the nozzle and hinged to the distant side of the nozzle or by depression of a spring
loaded arm provided with 2 leg portions extending on either side of the nozzle
which are hinged to opposing sides of the nozzle, the depression resulting from
contact with the tank fuel opening or by movement of the handle of the dispenser,
against the urging means, depression or movement causing closure of a battery

35  circuit for the device or generating a priming current for the device. In the case of

-
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.l oaded arm provided with 2 leg portions extending on either side of the
nozzl e weesnodddi ch are hinged to opposing sides of the nommGBenile
depression resulting from contact with the tank fuel opening or by
novenent of the handle of the dispenser, agai nst the urgi ng neans,
depression or novenment causing closure of a battery 35 circuit for the
device or generating a primng current for the device. In the case of
15 WD 98/ 20342

PCT/ GB97/ QROBdndle, the initial mmtém@nhagui;hs@metd?gn mehmhayrpmﬁgafttdewal nst the

ur gi ng nmeans N t he devi ce, anal yzes vapour, passes
a signal t lh@?/ab&séggsvgpognaasheesﬁc%gqabtotthgprocessor '5%!?“8? {oeﬁ €and val ve. Wth
fast acti m@ndalle&(ahdrvalvb thﬂﬂhﬁ)acbm detentod ehe deday) etwedn depressiohnb€ handl e and

fs{Jg\rI\V gf p]; :{ﬁ% h%n%zess em co gPQ'a%s@?t{én é%t%k')ecwlfwgﬁd%? %%% gte Pé%’JBFo?f reguce
u

its siBe sucha pumlrtg/%’ﬁtemuw inereaiserthe lifetime gE any battery or reduce its SWFe di spenser

may al so %@p&d%ldj‘rﬁ@é’aﬁ‘of@{u@ct i vating the sensor, which may be an
el ongat e marrbe armwhich i s noveabl E bet.ween ﬁ rest 8‘8’? tion
when the di spens¥ @"%H&V 59 COMpRSeMEL§Eor agyatng PG SUFOL ST on when t he

nozzl e 10 mayi ke dmelengateimember ecg. fanalwiichnk moneabidisetoteaperesepositiaged | nt o

cont act W'vml?xttng‘ )cnSQHE'gesna{ate {rﬁﬁno {anl? aﬁﬁ%lﬁlo%d égﬁn na\%en EPﬁ%o%ﬁ% of urging

I

noves t he ivat e activation
means1@ay idinsertadantp géﬁbﬁaak and the dinparser wiged édo sontact thh the suyrewnd

processor /15 @Ry hék! TihOfank 1RE 8& o?uﬂ?ﬁé RbVesithes@fafing PBandRY tKEGHRAI cal |y
operate nmeans, toa{fPrl n va our and the sensor In contac referably by

moving 1 FPOositigny 08 EANLHAY QPEIRIf & SENETRLof to BONKET, ¢ Sgiser pi ston to suck
vapour pa&hd@rw&ss’qr/controller of clapgdd bgtedy thevftr, oV fiay fesleantally (ei t her

di rect| y OJ el'a%j}n gr?sttJo)Qrmglv%fé’ﬁr%ﬁﬁ\(lﬁ?s%}gor contac&,ﬁrgfg&togrcbgl %Q@xn ensor, or

noVvi ng nsor | nt 0O con tivation
| ever 15 g vaaowretprae%m@ BRIArCHA. QRerasing n@w@dtmhmmpagﬁ avseasqrever S

pi votal ly 6rQ>p€H¥i§ aa:opérsé\@ﬂa kéhs@r {eiths dutebﬂ%y &Mh&ré&lﬂ sARAMPlagdietdi st on being
air and 20 %stream of geston bei n E ‘%(Bur to be tested, and

the pi st orfoPachiRpesgnsor. or m?)"é%ﬁa "F‘érc‘é@sc"ﬁfa %1"’8 PY- t H¥'Slbe, in which

recess or aativationdeviserg. asiepresabledirmAan be connettbé nechanicallylejariessed, the

| evers moy 1y %§ 1{5’ ?h\?ﬁpa é@foﬁh‘n ﬁ%sg%%%psﬁﬁm Qﬁthe&ns%}pbedngdalr a?M"en the

pi ston m) cess or si i'h contact
with 2Re dlavgsireanesthe mgiombeing the @P@Uﬁg\bédestqdoﬁmdﬁlemmlstwedepr essabl e

arm 25 IRkl Aedsriside drR%h tﬁ@t%bé |9 WhiPR b deSs 6|hﬁmp:i sehedt s@%aﬁé@”%@

wi t hdrawi ng t he. vapour fromt e Senso e tu er eby purging
it to redJB%a%fﬁ%m%aﬁq B TR OB Ihe PIton hish PUrk SogRet e@@é nd

The pi st onwiemythepstoromovdspastehel ratessorgideapnuthe Oaounts drb@nhmb@ta@. . when
the-tube hg ﬁ'\e%gﬁsowa)&lﬁeqttﬁé' né’ﬁie xg rén?ov%E ?1% e@n@?ﬁﬁﬁc tﬁ% d%/‘rlﬁgﬁhllgleg aI | ow entry

and 30 SO separ at vapour but
deny @&htr y'etqggs QOHtssrest posmon moving the pxston and hence thhdrawmg the vapour

from the sensor and the tube, thereby purging it to reduce contamination when the
nozzle is used again.
" The piston may also on its return move vapour out of the tube, e.g. when

the tube has a one way entry valve to stop egress of vapour but allow entry and
30 also separately a one way exit valve to allow exit of vapour but deny entry; by this

means too the sensor zone may be purged of vapour.

The activation lever may also mechanically move a flap or uncover a
window thereby revealing the sensor to the vapour; the window may be in a slatted
component adapted to move with respect to its frame between a closed piston

35 - covering the sensor and an open position uncoveﬂng‘the sensor. The frame itself
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.nmeans too the sensor zone may be purged of vapour. The
act i vatworeskeder may al so nechanically nove a flap or uRESEBS7/E2951
W ndow t hereby revealing the sensor to the vapour; the wi ndow may be in a

sl at t.ed conponent adapted to nove with respect to its frane between a
cl osed piston 35 covering the sensor and an open position uncovering the
sensor. The frane itself 1
6 WD 98/ 20342 _ _

PCT/ GB97/ Or®5gomprise slats, but wisly onoepmprsef shediades ib the skits revealiagdhe nore of the
holes in tygsssl ats revealing the sensor. I f desired the

activator lever_can be part of or an _extension of the manually
operated acti valféFS‘TeGrth? HAIVALOT fevar %aﬁéﬁé’éft Qfar%echW‘Q"rﬁfsth‘é%@l@Mueem ng the

5 acti v aépefated sawamtcfﬁr 'dhbﬁham diﬁ;fé'ﬂsdil Rahok. n:h tHRRAY squBdzingBBt act dWl t hdt he
Sensor ; valve in nment 1s,adapted not
e movEd (BrYion s PaREhe BRG ia g\ apb B ehn Rl SR BB, T et st er ed
by the semwn dispeabei valvermtthis@rrangementis adgitedinot be moved until after freong t he

possib'e {1 g%ginﬁ\;escdaewm i@erbdb aaes@&oﬁgﬁ hts%&r@nd 10 near

IR), uItr uor escence s ectro copy and nuclear magnetic
resonance accepte -(NWR) includéd pul sed NVR. I n each case the vapour passes

into or thr OUQhAﬂthg the posﬁbl@%p&ftro@é@?@t@c}ﬁﬂqﬁék Qre(iﬁfré redE(BGthéhula%ﬁm of the
appro art of the

B@I ate r L I ? F\
spect rtim i¥3% eH ‘@b’{o %ﬁﬁ ?‘9°W‘Eeﬂcﬁ W@cﬁ?sﬁ"@?a“d nucieay @?5’5&‘? F‘?fgn?ﬂcer efl ecting
means e. g.(NMR) inchwded pulsed NMR.nirsdach oasetthe vapbyr passsséstoerthreugh&n  pat h

Lopdth ancogh op B¥Red REAPUIL Snd 8 hark Bt hOGHBLARE MaiaflS, bR LN Aue can

use Sin fector of a si ector,
opt i onal | ythigugh "‘aanldl gl qrypart of the spsptgem Ps\ﬁékftndDPélIOh%ilN with theeittofai n wavel engt hs

through i trefréétmgtch&eﬁédﬁﬁéﬂ'xeﬁﬁﬁ@ tzhnﬂlrror (s) or ?ﬁ’s‘rﬁ@tt@rmulﬁ]ﬂ? ifcPéa86iHeve filter is
nt Wt i sti ngui shi ng

t | ar|
Dot wedf avieih (eBRPGREdtelke (e Saires heitad fadeiiar ADYORUGHRVRRR U50 | R
absorpti omssumle Bﬁﬂedfe&@@; o4 @Ghgleomilti dade 400004 4QbpnalR8kith 28B&, 1130- 80,

970- 1040 agagc@ﬁ@f ! G99 0B wATLEIHs (PR 3Pl RO 0SS the Avgas

gi ving sor. sopent ane may

speci f i cal945§ets; &ttﬁﬁ@}?@twe filter ig bara*né%rlyngmpm:ntwtw&w%égtemrs@ Fogont ai ns
si gni fi candistigDishing befwdes @PRIbABSRR avgas) and jet AlELAVTUR @thvm not. In the

vavel Rgr HRAPHR %ﬁiﬁ;ﬁ@p&@brﬁ’@@sﬁ%ﬂé 9@6%%5%5&??%31 A
excite fl R0eK¥Orand G8Q-180700-8DD) @'t ®ay bowsedhindloth sasebathe divgak giFingt er s at
e.g. 370, #iehigher absor Hﬂégs aﬂgéd?g%éé%uﬁm ﬁf&% n@ln%?nages éb?f?é%n% be F%ught For

use with m cf6-gas, chr omat ogr a our's canrcont
m cro- gas torHistinEwS Pé‘ﬁ‘f?ﬁn@&g?ﬁw@?h@@“@éﬁggﬁlﬁc@t gimounts pf isepentase aréh et ched on

a _3? Si gbttcfaélg\bﬁnsﬁ deed st Imecaas§§fnavme&sééaeé%pea@@lscbb¢rtaalyttldmﬁns of a
sui t able detec i ca e ner coa
el ect ?gchearﬁp(?g lCaV&VS{?P%tIh Oé%a 8%895 55‘? 319 %égégg?g’dﬂfﬁ’hﬂwgrfﬁt al such as

Pt, det er rixaie ﬂh@emgtnhsth@i/lséMngnnipmderstdetected Filters at e.g. 370, 420,
450 and/or 550 nm may also be used.
For use with micro-gas chromatography, the vapours can contact the

micro-gas chromatography solid state sensor, e.g. a spiral column etched on a

30 silica/glass wafer, which separates them, and then by means of a suitable detector
e.g. an optical diode or polymer coated electrochemical detector e.g. polymer
coated Group VIII metal such as Pt, determine the amounts of each component
and an indication of its nature. The signals from the latter can be analyzed to
determine the total amounts and, if on the "correct” side with respect to the

35  threshold or otherwise within the tolérances, then the processor can instruct the
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.and an indication of its nature. The signals fromthe latter can be

anal yze@ot9g/20342 determ ne the total armounts and, if oRCT/ABI7/@SIr ect” side
with respect to the 35 threshold or otherwise within the tol erances, then
the processor can instruct the

17 WD 98/ 20342
PCT/ GB97/ 02951 controller to open the valve allowing flowto
occur when required. The detector can also be a solid state

gas sensokontiélice fo bpelﬁthdemvsenowmgﬂowto occut MMdhedguired.y i s changed in the

presence of a e ch sen escribed in
Sensors and Ac%gtdggg{oé 19 Bi@@@dospat?[gislseﬂ?rﬂvﬁ %(‘:ﬁlf‘rdﬁé"rcge % al the
cont ent ofcomhxwhltyts(ﬂlmwdmtmwmﬁw%sf&@méetaﬂmsdehmwrﬁ conpri ses a
sensor for é&b@cﬁi’@eﬁ%%eﬁ!&&éﬁ uQSrs@%P@'i?%aﬂJ f—dl%g?ﬂpﬂeﬂlfrm@r& a menbrane

t heref or, parr of elect es on either s sensor, e.g. having a
ref er éhce af the COn"&nW%‘@hﬁh ﬁd‘eéq“é@f"t“é% Y nefesenses She BRERPLIAMPTEES D] t age acr 0SS

the el ect gHepforRe vapour whRA Mfa f’dérgaﬁlpérﬁﬁﬁ&léga S%Byorﬁbgnﬂﬁlehibrinbe conduct ance
of the se or e. e is used in

associ at i r’i‘%&"a%‘f Elec&fng%se%“s%?hef 8dep?f3§%§¢§‘s?rh8 g Mavin ao‘i?fe&ﬂc fromthe
sensor. Tlaed sémmgaéectmgie beeans faripeosding @ wolltetgeabrfossﬂxelehcaodhs\md ein '

Cont act Winldind i dﬁﬁe?t?% ar(fchaﬁéé xh%ﬂeeéoné@&ér&%?lhe sﬁhk%FFg a LBighgkat i on to a

sensitiv tjve yer on an rrca conduct | ng W re or
pI at el®r @guammeter. The dgwes }suaﬁfbw appQckptign waty@r a&ﬁrpf@?@}mte PEEEThe adsor bed

t her eon; %mqiuk froch Bk seiter. pwheymagésﬁnay Yedhl HRSsehdda RgSoriif aldegicOmci | | ation
frequency m cr obal ance.

t
A ter nac | sarg R oo belhterroprrachy SiBaditiislfontn e isa senei 1 v
t o the vapensitivefselratyvedeyqsonandisitrivahhcaduapigivireadr plate pgquertz coat ed net al

_ layer o foscgﬁﬂlsﬁ\}r\ﬁa)teg’ of Qxega}ﬁ@@%k%r %(iEPHﬁdrt ?eo%u%élﬁng&ytﬁé Biigl?l\ ef'aVe a

coatin such as’ co gold or
- ruthe umcaltﬂe&f’ﬁl%ﬁﬁ inghe pecdiatmen freapamcy of the gparta OSﬂHé ONeASAD 2 MY nmy have

had an or g@griobalefal uuﬂerﬁat@elyaﬁe Q!Ehr&rl%ﬂirﬁhe mmroba%ﬂc@hﬁfr be@empwed such as an
al i phatic agqomatlc or _a t hi ol such as

e et 8 U Rl R e RYHet $a 2 Rh R 8 icSsRied preral Jmkb on.
especi al | pemsitivgdb dhe wapoan EhisghaguarizNayee ey bevedd ¢atipp bbGrapiyidlon e. g

i m dazol i pg metal suc}W.h§ gbp%er?‘}uél\(@lr Ql'a%r'rﬁ‘th%] aﬂlétmﬁﬁ{ gglla@m% ol kyl ~or al kenyl |

group_such Eﬂ@ I'm dazol i ne e polar organic treated netal my
be mt@ sébRgPy @eéﬁéaxeﬁg]ayhavehad P pEFANEfoehRg -8 f aneEgWiene over avgas,

whi | e t he sulphiireingsbuiitsach a5ein dliphRicaromatic or aflipRdtizeofe R6npbiidie/g. There may
220 or 5 BoLuB s R IR 024 o lasdniS ERRTLRE: Sheimppraton e o
"finger pr iespecialy ontgold; apeu allnmtlbél-hﬂtcracwbdpol\imdmaoeaéh gswmidagoliner arr ay,

o v, S 28 chonclhedpast el ARG s fglen o 117 o
si gnat® f iwigazelines dheqrolar i9eganis treated met%’d’&%ﬁ&i“%(ﬁé”ﬁﬁé@é@i opefuche processor
and cont r @vkednothed e. g/ ikeradenadvier Pl ewhile theiRreated metal may have a

Teverse sensitivity. There may be one sensor per device, or an array of sensors e.g.

2-50, 20-40, 2-20 or 3-6 each sensitive to a different compound, thereby enable a

“fingerprint" of the vapour to be obtained. While each sensor, or array, may have

30 anassociated processor and controller, if desired there may be a number of
- sensors, but only one processor and controller, the signals from the sensors being

scanned and passed to the processor and controller e.g. via a multiplexer. There

may be at least one processor per controller usually 1-3, preferably 1, except when

a processor is present to provide compensation e.g. for temperature differences

35  between an analysis zone and a standard or another analysis zone.
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.y be at | east one processor per controller usually 1-3, preferably 1,
except wWhebs20342 a processor is present to provide conpensm¢vmsste. g. for
tenperature differences 35 - between an analysis zone and a standard or

anot her aral ysi s zone. 18
WD 98/ 20342 :
PCT/ GB97/ 02951 Solid state sensors e.g. polyner coated
nmet al oxi de sensors are commercially avail able and vary from ones

with only one seH@rstatsHnSors@lg, %thﬁé?b&ted metal SfdShdscreRei tive to gaseous
1-4 carbon al kanes car%gea noxi mat ri x ones

e or _
i th iy GOTFERGRYY R suhwRy SoRwetes St o sereranld Raeb 5
has been f @fafd sdsitivaeh gaseousbdtcarbomatiahespgirben sieneddesorseaygen, iov e to car bon

nonoxi de a”d/@g?ﬁ& ré};%n%lt%rrﬁa S{%érgﬂt\ﬁ%a&s eé%}’l%ﬁsxtﬁt’gqo %.%ﬁﬂ'eﬁ'é}ﬁ neaﬁ&l or rrer bei ng

The sensor T4 or ot gani ¢,
met al o%i ddt hasrheen@nmddbﬁmlymﬂ?tcaated)me@éQXISFW@HQ‘!S&VGGO cabheni cal cell s,

and lq%%naiorﬁmhalnafal;@genaﬁvm &Qg&guﬁ& jePfePAwaErs, |ipid coated
wi res and Acoustic nsors e. eratlnq at_ 50- 500 Mderr] e.g.

200- 300 MH err]. W&?Of&?? é@ax Frinorganic of SgRNF EGHEPIen of thfeamerbeig ed” on
zi nci tin Ghethli dxadd semi @¥hdifory)irhdialoxidrt SFEESQEMEaﬂrochemlcal &xlls, raaﬂe earth
met al associ at at e

pl ati num or® xb‘gﬁgﬁ%tﬂ%%tgetrggmg%%w 9‘51.[7 L] f‘l%& Q‘ade Sn%'f rgr%’ﬁg? al's with
suitabl@ Wave sepsers £.2 hpeeting & SQ-X MHoeg. 200-1RQEhi l\gﬁsl addessems. These
wor k by i ntc%ﬁ@tﬁftbx@'lr@{xsu%lly'sbasea B8] W OGP G RRAIm gﬁ's' 'ithattQ.t fc AMr the

catal yst to cause es I n eége sem con éc I Vit e( the oxi de; this
i nt eract.orprﬁ@rsﬁéﬂmm stoqetayih hem 4.8 impeageariee thyreon, for exgrpleno- 400[ err] C

3y a thi ][1 fg ldtmﬁhﬁ@‘t;ﬁl]adml ghhesl Ex@dxp&@@fétzng&fﬁ?@eﬁv’ﬁgw cryﬂﬁ]@&hﬂhysuhalim? he s :j ;:Ie
istant from.t sing di ent ¢ t t al.s and/ or
di fferent metal, ﬁ}eé?wgfér iﬁ"ﬁ?‘ X bof ﬁéﬁ#’éﬁ?gsseg?%%ethﬁsﬁ al&%f pr?%e ﬂff er ent
hydr ocabbortbe hydrdédrben earoup @nth ainavenths caffilyst tackussficharges athesémt he f uel
nozzle fr Or@oh&@ctﬁtﬁt?%@l theVdXide? tﬂiﬂﬁf’érgéﬁoﬁthﬁé]ﬁeﬁs when thelcB eyfsfji‘? heBdRg Can

tri gger heatin owerin € sensor. oxi de

can be on é°§98154(99?c§}’§th‘érﬁ‘B)bieEFieéé’H“ i1 P@W“V\H‘Fé?“s@‘f ué?rr'ﬁlﬁcﬂ“dh%s‘g? umi na.
These net aldigaitdiong tise BHBSOFoRr&L aa;pmsafgaﬁffedntfdafab&emsmngmam differeéntvol atil e

hydr ocar bons a avi o er jet fuel
o5 rlempelxﬁturgs ﬁ% %rff sensErsll é?‘gﬁ, gwhggq"ge g}(&rgxagﬁ% erel aI ly
subst i 20t ecxpastsy The act opyamaiabef the firel soazkerfram jts sﬂand:athdrmueU}gstarS&)dl um

pot assi um qfe kiel PiMp) ca%ﬂﬂg@é?th' mggtw heater or pw%h 0%%‘1@:%& ?H&Inbﬁf‘a' groups.

The hydrocar bon vapours ctive mer to swell
and/ or charRyde 28 bﬁé’r“rﬁ%ﬁPPﬁ"te;S 8 °ﬁ§¢&°6é‘§?%ﬂaﬂ?’éﬁro‘ﬁﬂ %0“’“5 ai“““%;{’F}d/ or interact
Wi th the cortdseinevad optdb)gaesens@rsdra‘ prefesradl farsessiigsthe npre volhtilef or mat i on 30

pol ypyr ol APISEESSR e RIRNAT ol I3 BN S BisPlne ol BRI Lol a6 such

as the26ensor bufheganductive polymers avanbe forsumpple bptionally sustitusedspayipport e. g.

al umi na, orppRI& WRITRLAM Y of BatiAl €13, sodium, potassium or lithium, and optionally

with pendant functional groups. The hydrocarbon vapours may cause the .

conductive polymer to swell and/or change its permeability to hydrocarbon vapours
and/or interact with the conductive polymer to different extents e.g. with formation

30 of'ion pairs thereby changing the conductivity of the polymer e.g. polypyrrole to
different extents. The polymers may be used as such as the sensor but are
preferably supported on a porous support e.g. alumina, or on 2 membrane, in which
case the membrane itself is also externally protected except for a small area for
direct exposure to the vapours,

35 The output signal from the sensor may be a single one for comparison as
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.case the nenbrane itself is also externally protected except for a snall
area f owoosno3sz direct exposure to the vapours. 35 PCT/GB97/0RBs1 out put
signal fromthe sensor nay be a single one for cornparison as
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PCT/ GB97/ 02951 expl ained, wth the baseline or threshold or
anot her neasured signal. The signals froman array nay be used to
produce a pattern and then the anal ysed by chenonetric techni ques for

conpari sonemdixhbdkmmw@dsbmm t@reﬁholcf @:rar@aﬁ:e kieRsuréd signal. Thelsighstk and a
deci sion op the simlarit c&t known ‘E)“?. 3{‘ tngEd to ::?ontrol the 5

val ve novelBH? XF‘éaryé‘Sl"‘é °¥?fﬂg?°t§as@ﬁt§ w5 &§aPYEAPE | nfor mation so
control chemoineetiiaeebhiguesibrycomparisen with khowmpasternsoopdengasalinoor especi al |y
when the d n r tile fuel e.qg.
avgas and @Féoeggnd Ed%&{t?n on the. sErhxuri'ty(&) ﬁ:@ﬂh&»ﬂ“}:ﬁtfﬁrﬁu% t6 c\SR*r@l th,s. Kor 0sens.
When t1%e smgq)movenmearqf@abiwfsmgaﬁenwes ysed tegine mfonnattoaseaeetr@f 2

di fferent pRheMsthply ok ﬁftﬁ%ﬂo@tcoh&ﬂﬁﬁnd @d’uﬂl th@®B&i@is & e of 10
hi gher sen tIVI w E’ one na eané and the a her or...ot her gqel ng of hi gher
n 3 s

sensi ti vit ling ta f”ét% ATBOTGHVR le g aveasqy W?B‘“Sfﬁ"&ﬂ%w pe&Fal being the
"correct"” mieuleﬁmhlecg kérosene. Whenrtbe sensar inugpdso diffepersiatpristwéenom one sensor
Lt £ agelird B GRS hbAai8 e rably at caBSOR Y Bl BREL, SHAIRE NS, | €50

sensitive Senso eases the safety
mar gi 10 or highgs sgesitiviey, tomem&na%md the OIMcpeatbeStbheg@&h@hnr mmmsﬁy to have

a reserve &OM8ether haldrL eSédﬂmﬁ%?%n@fnaﬁ:thm h¥V' éd?refch%n@:awaumsen
Thelnventlonls|IIustraid|n he enc ravmnegsm ich Fig. |

r epr esent sTeGUEE A BRMIY TSR Hoahonsrseips t‘ng’r"El‘q 1s PR FeRFIHYe AR Fi g. 2- 8
represent negative gigndl ffonsihie dexebémsitive asvsog STHiRdrdngementsiifiantlpf  f uel

di spensi ng ti ng now to
Fig 1, xtn%égeljs_? %ffet% I?r?a n%m for thé g&ﬁé} 4 r%rg)gl?%%ayéo increase pﬁﬁi&fu 1'5, curface 3
in whitéh @@veerrs%eﬁcretee%qrom pl@ce mrcem efzpipblgms wbéhemmmoep line 5 to a punp

stalnd hogs! ng 6TRe &veﬁ%n‘n@xl@sﬁﬁ&@lﬂt'ﬂ@exﬁdlésleblH&vﬁﬁﬁ:h%wh'ﬂgflt and housing 6
on I ne )

al ve nova en and cl osed
posi ti ons. repfesarggiarscélbepreaﬂg diagram ogﬂmvgaﬁﬁgpaﬂt%a%ﬁg%@éew ¥% instead of
separ at e vpdrilg schenfatiodrgwings &rilemcectiondd fuel despensthg ioadePof thsual |y in part

flexible | gadifyg to a fuel dispenser or bowser 10, whi ch conprises a
manual Iq;j contro [ed arm 32 and valve 11 and a projecting nozzle 12.
Oon t heQpper ouRefegangsnny s Bigll3 agank h@ﬂé?r’a@jﬂg)f'q\ﬂﬁéwf@%‘b‘é“ 223 81QP second

"det ector 1§&nfa@satx@whadh ifla BFRdeGEIOY Q. IPRdts kAl 1(188R Firsk el Do  plichprer detail ).

The shawn ert f the ueI tank 16
o Ca veni cREREhGsii &8s IR soline i MatiPme el §9US0Ed ot Sbon 1y,
above whi cpump 8\aag@awajvesiomoveble tidreeen open ankk tlesddapositibns. sIfi desxteh!etheapour

'(:'4; st (20) piffl 8P 4 44 o TR Hlstdal BESph A ARSP ORISRl BliGA Bhe first

25  second line 9, usually in part flexible leading to a fuel dispenser or bowser 10,
which comprises a manually controlled arm 32 and valve 11 and a projecting
nozzle 12. On the upper outside surface 13 of the end of the nozzle 12 is a second
detector 14 located in a protective housing (see Fig.2 for further detail), The
nozzle 12 is shown inserted with the neck 15 of the fuel tank 16 of a vehiclee.g. a

30  car, which contains some liquid hydrocarbon 17, above which is vapour, so that the
detector 14 is in the vapour. '

First (20) and second (21) signal lines lead respectively from the first (4)

and second (14) detectors back to the pumpstand housing 6 to a processor 22
which links with a controller 23 in the housing, itself linked via line 24 to control

35  operation of the valve 7 or pump 8. "Also shown is the receiving ledge 18 in

20



.and second (14) detectors back to the punpstand housing 6 to a processor 22
whi ch | woles/2e342h a controller 23 in the housing, itself BOIGRXI/0ASE | i ne 24
to control 35 operation of the valve 7 or punp 8. Also shown is the

receiving |l edge 18 in : 20
WD 98/ 20342 _ _
PCT/ GB97/ 02951 housing 6 for dispenser 10, which when not in use
depresses an arm19. = ° Alternatively instead of signal |ines 20 and 21,

the det ect housingefy/farmigspenssr 40,evhich whereh@dn nssdapressésanaamildt i on generators
and the pr Rﬁ@ﬁnﬁﬁ&el? %sfe% 'b?§§ﬁ’iﬂ tth 5‘@@(}‘6 ﬂ{esdetechors ma§ 1ncorporat¥\hen not 1n

use, the dispenser IS recelve ereb . depressing arm
19. For us@eﬁt%"%ﬁ@ﬂéfﬁé@r‘mﬂ(&eﬂ%’aﬁ%hﬁ\?‘éhe prasgsspr 32 P‘é"ﬂﬁé"%ﬂg Tecelversy g| easi ng

artm 1t9 ng tCh EWHB% o & mvm& dQB&szteE t@xsﬁb’%&kﬁ% iR RdEO18 tharebiyur EZPO}/\B{ "

ont o e ect or i cal ,shutter n o] e

di spen gpressing ari“slcg r?oéﬁ g\?r %ﬁ“ﬁeﬁ# ‘Strﬁgmﬁ%%&mﬂts(ge%zg? Hg’ fuel tank 16 of
t he vehi cI eeleading ased@nevhich turns ¢het protes ontbithe pomp Bandtr bgn tumeppwerer t akes a -
measur eme”&ntﬁr%hé Bgtf&%P?%r bPed 4160 S;hi%&l‘%géﬁer ﬁa@moﬁﬂg 1§‘3Pﬂ‘x’% cﬁ’s %ﬁ’JeIF ggpondi ng

si gnal down roce with the
set t hr eshisithen ingertedents) the aecknkdeefshe sl wakil é@ﬁ thﬁé@hic}ee r"'@msgcoslé t he
vapour is age&st @blz&uvatb@ay ﬂfeqfo%s%kezarﬂéaﬁr&uéﬁtsonquap@h} Blth€tinkO open

arm 19 Quout® peen Soisnbidlls Senlobnn her el Fashs pistont 2 ek cont rof o7 23

i nst ruct edcdrhpaes i @atcthe settthiestold If thmsgmahnteemnhé desired requipernegssor 22; in

thi s case HaliBol: akcaBn AT GcclS 92 Mructs comr ) 48 oo P 8 are open

and oper at i ng, ssi on of
t he manual OGiORtEP pumpt%eﬂéﬁrsitwnbefnq@hqmélth¢ relgssaplamt PPoneuld Rt 1

t hrough pupRvide pyvsmawpulqopsm@{h% c%&tr@mzBmsquE@ﬂmé%ase@r&ﬁhéhe nmanual
oW, S s ret ur ned

arm re eased 0 nser
to i ts ﬁed@ét%wzoflromt%w@svsafe?p%@séa L Pl b an e SRUREY 1RPERRS t he pume s,

cl osi ng va{/alee 7 of phmpreare wpgn and operaing, theh lineset dnd & are ppergswothbt gower t o
detector  <leprdRrA pLhah Gl uhf 35 LR HBeAR: T80l is pumpkd bORng ] | Nt Ve

current to re
nodi fi cat i Hfoggh wmp §b@jﬁr@nmrd@e3@zzlq %a@eai%m@ﬁlﬁ oOaea the mapusl H§“va| ve

t7/ pllirrp 82|5 $1 dherelensudl tméﬂmwastmmﬂﬂhst@rs p&fset tte:ssetgﬂ@h td ft@l@d@@hECtOF é4 in
an I ect or e vi a
si gnal“Y i ng’e%y cg:presgng ap &géggg}”t% Offﬁ’et 925? é’??él"g Vﬁ!lé(sg Qfs(%% bl e
anpl i t ude énd optianally wening @iffopcewes s detector 14€. he harof Fetdd %o dddge 18 nsdygnal ),
then the pifeesaindgeild Aurrehn&)trrey%%é {8 oYY 5 HeRUIR: 8 L O open.

In either vapour rent,” so that the signal
does 30 not ré‘bélﬁ“th*fé?ailﬁ‘ﬂ égﬁ’ﬁlabo‘(@fgcemhd@wmQ@BYﬁtQFhﬁs"a@ﬁsol i ne and

tank 16 di egahp s derived fr@?ﬁceﬁ&ﬁﬁpahfsor( 85 the sipha 'Frot)ﬁ"@etéé?é/reftﬁﬁ thr%kt 16 UtG) : ht hen
i nstruc e

cont Y or v slEgalER Efferd e puicts pised Pagieaaian 20 " {hen 1iow
fromt ank firdcessbaBR. 1fthe sigeale byveatompatablegamplipadeqmtithil divendalegacesss m s-
e.g. £ 10% of the signal), then the processor 22 will instruct the valve 7/pump 8 to

" open. '
In either case if the vapour in tank 16 is different, so that the signal does

30 notreach the threshold (e.g. when tank 1 contains gasoline and tank 16 diese]) or
exceeds it (e.g. when the reverse is true), then the processor will reject the signals,
and will not instruct the controller 23 to open the valve 7/pump 8. No liquid can
then flow from tank 1 to tank 16, thereby obviating a potentially dangerous mis-
fueling. _

35 Referring now to Fig.2, which is a schematic partial cross section through a

+
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.fueling. 35 Referring now to Fig.2, which is a schematic parti al

Cross swoidsams4hrough a PCT/GBY7/02951 21
WD 98/ 20342 : - :
PCT/ GB97/ 02951 di spenser of this invention, the dispenser 10 has
a nozzle 12 and a body part 30, in which is the control valve 11 held
cl osed by urging neans, not shown, but openabl e by mechani sm 31 and
“manual |y depressable arm 32. Inside, and integral Wi th or separate

i nsi de t hdispaset ef thB inention,abedifpaserddthapanozabntiliand SBgdyeparedjiimg 5
axially the: _ : ' | tyhe 34 across the
fuel fIyow%léhng%enmgﬁggt'méq@é%ﬁf)lg%g bé'gﬁé\ Hg gégﬁsgg?ée%ﬁ)?@vﬁbﬁgi_ ng 35, which
cont ai ns aenable byevecheniam 3il and manuallyfgpressablerarmd2; fndidr; andingeasali s til ted
si dg\/\@ySf wlmgl drge;%wﬂetiﬁside t}!‘xé fﬁ&.ilwm#%ﬁtogérﬂaﬂ cut out cgga%tvsﬁfhgv@qmgm Ioneﬁ PIeO
condui ol lowing entry. o e o the conduit, u v w
or 11 ot hi AEEPhEReplhe sozaSend Geripdste S a0k S4AFEL e BRI agm (64 10
see Fi g. 4)nsideshe bodyephrt 3®mtorn vafery hbusing 3 Sywitich contabnsesafetydevicead T tovat ed ur ges
g . r Sﬁ{.ttoﬁﬁé\b b tfle BGZACH tiite&glﬁéba;fs% o shvﬂgaﬁ,exms%%f%@z such safety
evices are we . known'In the &t and are sShown schematically in
out | i ne i indapesl vacummdn ghercondit follpwing entry e fuchinte thetcenduit3Bdye tousi ng 35,

the i nser bi@RoR orfRRAMEZZINR nbek 191 SafblRetingdy7 compﬁselhfd{azsﬁ} ¢h (¢apour from
nd"to the detector 5

the tank up f.he,safet onduit 33 14.
Al Cer Ot | 9% TEANEaIEd o Hayeriiat Pricubeda mavemss XhsAdGH YA abuees Rl  or i n
t he nozzl eod to trip a spriag $exded atne whizthdiosts vahveskd such safesy devicegatk w&b shown
dotted inyEig.: r |« f > NO e 4. on its
upper sur 11( g&é‘gn Tééllg r?ﬂaangfq(r)‘% %‘%ﬁn vsgh%%é&fé!alﬁjgﬂ%ﬂmeﬁmg%s ﬁl(z)ﬂv?nd%%cf ?rglé‘g in Fig.2).
In each caww befn thssafatwhousingtifethednsegiorof the nagzlsilgneto thetiok 21 and | f
o] g 6B e P b e detetor 10 i g 35. I
“the 19 Aligsgiyely e detetorama by logHipLin tg%"‘?@“éﬁ?d‘s%% e<Biihe PoZAHB body part
+. 30 or housgiseppr&b coadidt closed at &k 0op endl (§6 shvavd doreddwRigr 2), lok g thepeni ng/ cl osur e
of the va : I t he:.si I ] -di spensed with
and be relf))?iglé%ﬁ)ftt)élé %%%tlrzggﬁgﬁgft?{é’g&ga‘frg&c%% 1*59?0%@?5%?%:% :Sé_fs and
. recei ver s (shown dotted in Fig.2)rilg ezrhgassef lecatipnl of the sletestor df, a signalilispenser of
Fig.2 i ndmg iaﬁ@iftrb@imlazgdu@r Iiilzes ('noto shoa«ﬂsileb&fa/thté%ulf&esgohQz,dhw@;slﬁﬁ;st ﬁr e ded
separ.gt e .an_annul ar col |l ar. 40, ose.centr . oce . is reade
o PR ¢ o NS A Do baRPeu Rhin iR e DA AT sheyrias 35, Thaeen may
be of dif {atteepaseslithe nentorler 2Dis aliof freseetnit thcisddy paretr3d/ arhoasing B8, #hll ext endi ng
from . : al | 4 | [ pen via
passage 42‘"?%%?%@&% ‘%g%rﬁﬁggggé "ﬁ)@rﬂ 3@%8'@?’@%%?2 -@e%%(gt@xgrs %Inglw cut out
condui t 35nesgandr dispgased withoand) betreplaced by plecirpmegnetipsadjatissr t 30 and i s open
for -i nser tdafdmitterstdng ré@slerstd> of tank 16. The annul us -48 i s al so open

a0 L R e M 8 Ol i 51|27 40 0
channel -48nd bedy H0 bfihe dispensaparislsepavited bean aromianeoliar ¥iewbose dentralcapabl e of
bl ocki NG core is threaded either to engage with corresponding threads on nozzle 12, which
may be of different dimensions for different fuels, and/or a tube 41 extending from
body part 30. Collar 40 has an annulus 48 which is open via passage 42 to the
30 threaded portion of nozzle 12 to overflow cut out conduit 33, which leads to outlet
71 in the body part 30 and is open for insertion in the neck 15 of tank 16. The
annulus 48 is also open via passage way 43 through the transverse wall 44 of the
collar 40 to an elongate channel 45 through the upper surface of body part 30. In
- channel 45 lies a ball 59 capable of free movement therein but capable of blocking
35  the device 47 end of channel 45. In annulus 48 is Iocgted detector 14 with
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.35 the device 47 end of channel 45. In annulus 48 is | ocated detector 14

with  Wwo098/20342 ‘ . 2XCTIGB37R§3588/ 20342
.PCT/ GB97/ 02951 associ at ed processor 22 (not shown) and
controller 23 (not shown), and signal or ~ radiation

transmtters/receivers (not shown), as well as a valve 46 or other closure
devi ce activatable by controller 23 to nove between open and cl osed _
positions across passageway 43. Valve 46 may be replaced by any neans

for creatimgsogiate propeseersdd @otishomay) end eoritrolipe2tagbshopnl.andwigngkorl1 has a

nose 57 | ogadigshn t?axﬁnfft@é&k&gwers (not s'ﬁH{vBPQ? wef? as h Q410e ¥ObEShbCAsurae t hi n
channel 71 pa55|n 36 .l.eading to

housi ng 35.depP§ %@&8@“’5‘5 ‘PXJ‘@““}S’ %rtz s‘é’é’ﬁ"?‘ﬁd’%‘ﬁ‘ﬁ‘é’@é" S'gf\?,agled POSLORSs suction in
channel 71 aaﬂﬁs bﬁw@vt 430 "ilvd 468day bbﬁHptaeedprinynﬁems or creatmgne ‘line

of liquid inlet hr.ough. bo 0 fl h a

downst réam i"(?sure Séﬁel?ggséa%%?%n%n&}%etaﬂ ?gef %{ggﬁéf a c | annul ar .
fluid chanrsettfa®5§6 into which leads a thinrchemsne! 81 padsisagdﬂtg pdonggndiodl Fi g. 3, insertion
of nozzle i}éséa@év@a} f@le&ﬁﬁ% t@floﬁst}% 35 Passagt BF fule At Qe@tuﬁg%ru?ﬁﬁe ygpour from

above the nk con VI a _passade I nt o annul us 48
where it cGﬁ‘t‘S&éf‘é"tW@tlE@b%ﬂ“eI@ ar\mheew: 'ﬁa&‘%@é‘t%? aﬂaaamtq? nose 51 indhecessor 22.

I L t he proggespliqd uﬁ@trﬂdvv ﬂﬁoﬁgﬂo he 192/%ﬂ@wrcoht$olté o8 bﬁth@(ﬂdvia@treirgel( 15
then | passes t o...cont r.ol .0 0 al ve or

i el B 1 R Tode Eing Wi R ieeiBe ST oBfietlanalate BRrPU o b 'aaf et y

devi ce 47 in it dnhsesf thg dipenser of FigBhinsertiby ofnpratezi2rigtodhemak qﬁﬂv:es val ve 11

t I t h h
bgd;m\ég 2""3&{05&{?&??@3&% &Wff&iigbc?@ he tank 1€ 18" k%%dlﬂtﬁu%d%%g ir?ug

processor #2 “P‘Pr?d@“ltuﬁg? wheee i spasts detegpr iﬁéwﬁ’ﬁbkﬁﬁf‘ééts’&“@éP t hen a signal
20 is pas;ﬁ&itséda 20011F fmlﬂr@éesé’e? 20ttofifirmGhat\thé e@om Rf ete déwewﬁ;éﬁ to shut it

t. hi ty d
47 thi8 ubghReEuh e Somrhel pf BEoRd Bplos e RS T el (a5
t her eby actqm@)t, thregetyadliopyngieaposetosrgachithe bafety devics4DipststhensingBS.openi ng of
val ve 11. r]cdzlﬁ zx%?%ﬂnbb%ves valve 1to move v av!re{}r ﬁ'&‘ﬁséﬁpﬂ%gm‘gi&t 58 deV' Ces

preferably t e pro ess ares e resu ector
with an i ntadpyie fg@*éﬁcp&ﬁ%jthrﬁltgé@@éy ﬁelami P& tht?@sh nﬁzzﬂeawnf intgfagiy]
means tr an&m\s@ea Nf procedsgn2d fndy t@ﬁll tﬁe Gagdur i (ﬁ'&mﬁ@cﬁrdcﬁﬁja}\{ﬂidﬂ&cklgﬂaher eby

11020y A ik A UM T BT 22
t ransver se shitgit thereby stoppingtainframn reaghisg safetyalevige 47, this stoppagel cansediamrensi ons.
30 shght@%t‘?&ﬁ ﬁrel%am'am Qg 't}%?g%g aQ{n‘?é’f %5}5 y%%w@@% GARr ol ler 23 may

be sealed in annul-us eS|re ar 40 may be in two
parts or ha?@‘é?séiﬂ“%‘?f%ﬁmgloﬁﬁa (“f’lclﬂ “No fuel ca%HW/ﬁ))Wt o allow their repl acenent

or adjustment. IntheFig.2and3 d&l@s“pr%fémb@ th8 pRiteast n:eactm;safrestther@uﬁpenser of
(re | A8 i B0 DB ok R 20 ARSI Bl LN 11 o
body 50 andnqm@}mnsrmﬂgom afjsigrals shgnifi@at distances is avoided, thereby aiding
miniaturisation. If desired annulus 48 may have an axial length substantially greater
e.g. more than 3 times greater than its transverse width, rather than of substantially
similar dimensions.
30 Detector 14 and associated processor 22 and controller 23 may be sealed in
annulus 48, but if desired collar 40 may be in two parts or have an access flap (not
shown) to allow their replacement or adjustment.
Fig.4 shows an embodiment of the dispenser of the invention. Body 10 has
fuel tube 30 leading to valve 11 and nozzle 12. Arm 32 co-operates with
35  mechanism 31 shown as a bifurcated body 50 and projecting lug 51. Arm 32 is
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PCT/ CBO%/cR2bk2 pivotally nounted on body 10 bgraBer@8s1 Body 50
has a central slot 52 in which core 53 of valve 11 is free to nove.
Conpression spring 54 constitutes urging means urging core 53 and
hence val ve 11 away from bearing surface 55 and towards a

frusto-conical seating surface 56. Conical nose 57 is at the end of valve
5 11 distant from surface 55 and sealingly engaged by seating surface 56.

Between  pivotdl9Zad\fitelorPbillyn@ssy paf 91.1 BSdRSIRssle ctftralRlbt 82 idwhicPassage 60
defined by wal S 41 anﬂ. %ﬁasm&g axial lg%'t hétgu(%g £ | lar. 40., Walls 41
separat e p&S¥ayePioB!verIdds HRe tARYE SCOmPpressiongsPring pb FSHIUIG WIBiNg a5 sage 42

| eads fr omnesansingingdddre 53 avEhidncevaleeil ] awdy fan bedring surface Sandhi ch | eads

i nsi de dowp , ' . I . r 10 60 and
cont ai ns dé?"g%?%%%ﬁ,% '%Oﬁlgcgieés%%?é] g’ga@%gén!t érs‘lé) 1?agrn 8%35 ﬁggg&ﬁggﬁ?@%ﬁl&

el ectrigal Iy distant from swtine 85 sand sealingly ongaped by septipg swfasp 6. Betwes has two
ext elndi ng l,,egzs? ?Qag%@ae_tfitﬂrﬁres aneckl 45hif#on Qb 293¢ 60 defined By waﬁgm §r|?d ?r e kept ]
i.n place on collart Wi assin rough eyelets in eac
leg, and t Rassdiggqgallyfhrough &3@92@ W@&HS&P&T&'@ pB§Fageg6& Eo’?ﬁ?‘iaﬁﬁé“s( not shown)
.acting on l48gscéifar 46U passediedq leads rofiannslus B tgeveeflaw ont ot coruitS flap or
val ve 46 i s,l t . | r us passage 45
o he. uppa? "I Bl B hlead REVEANS0 L BHGSurs BRGERY, DOGE0RC
47 10 coéfipnd sestams dpiertoq 1#.cudesisati22ptandrgiers? andvd which isdeariedlyt he

di stant enduadhewhi gelerator 70. 145 ddpRERbREarh]ls Phdidivo CRichiihE Rzgk ts% bRekKei Ns from

novenent. Bar 65 carrjes, a | ower . | edge 66. e.en body 50 has a
'ip 68, whisth obaarde b Rhtiges Boarersat 'eychs%zeol?afdg]@r@ﬁ* ddafids 1 ovar ds
nozzl e 12 Ipyssiprthrumgh 2yelktaidleazh6é:, and the dan bxirgeawsaft@h yollar 40 bydevi ce 47
and body 1Q... 45 i . '

br oadened ggr(l:‘{%@ éﬁ%@gé'gzggglg%j‘ge%néf a%f%ﬁb%ngﬁ)f%év?gsltbggé(?%}rlr%\’/ljeibp%t' t he bal l.
59 - 15 efleppr velneAS tslecased at the exit fromanaylus 4F topiaedsisrsafetieprstesddt i on near
to device 4ftheApper part &fﬁdﬂyqlfﬁ%ﬁlzgtz:hsﬁféﬁﬁdh@ﬁzeh?? WeRR MRk 449 and device
47. 25 ] I'n .us? raogﬁJe 17 is . inserted nt%o t'he %@cl% f.a tank

cont ai ni ng SPMRLFE &wgng loaded flaphragny 64\ hayigg p cgie g distant ¢nd q ﬁg\é‘?]'t ion is
such that &¢kecdidd irsa bepisesseldit regodaths from movenidaer BixysScaasdsrdogeaner ator 70 to
produce el LGl t cl . o] ¢ o] .and
controller ?%J%evﬁw%i é(%neae?]gqﬁ?\éﬁﬁ egﬁhz% awﬂ;%s%ﬁhhcgsb.earlsfog ég‘%lgr édkr?gt%'s ie shown,
gener a2@r m%ﬁywﬁd@mwaréﬁpomheémmﬂn&é?ﬁ Hendle 6Xextendsbeyasasifoly source 30

e. g. -a bat tRii¥e aNdnd BEIFHERT BSHFedpAtage a8 idd BIGD SédBInoveReEat ing a switch
al | owi ng 0 actjvate the detector etc. 'b[lhgJ ﬁg% of insertion
htje o8

th ower .t
s al S0 suBFPUENELSHPL af Passage 45, Aag able to oV ar 14 mpvesrs 't 33 and
i nt 0 chanbexcepd wired tied sadl i$ at thasnd ef thibtoatiéred section naozzldevics4T.nderted to a

const ant ditl%%ﬂ&%ei ! gxtgﬁﬁ%gg%g%g%yar&ﬂjmgicg%h time and - hence to a

sim | ar _vapour concentration. ( etects the vapour and- 35
passes28 signal Inospperrskbis imprtehinththd aeek ofiaterk canjainipg Bquwiderd t o st andar ds

or residual vapour of a fuel; the insertion is such that arm 61 is depressed rapidly

thereby causing generator 70 to produce electricity to power detector 14,
processor 22, and controller 23 which are joined by wire lines. If desired not
shown, generator 70 may be omitted, the power coming from an alternative source

30 e.g. abattery and the depression of the arm 61 simply operating a switch allowing
the power to activate the detector etc. The act of insertion is also such as to direct
vapour of the fuel along conduit 33 and into chamber 48 and also to ensure that the
nozzle is inserted to a constant distance into the neck of the tank each time and
hence to a similar vapour concentration. Detector 14 detects the vapour and— -

35  passes a signal to processor 22 which determines, by reference to standards or
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PCT/ GBOW 042 ot herwi se, whether the fuel |@aWmeBwseysact fuel,
and instructs controller 23 to open or close flap or valve 46. If
flap .or valve 46 is closed, the passage of any fuel past neck 49

creates suction in tube 71 which triggers diaphragm 64 to nove inwardly

wi t hdrawi ng core 58 and rel easing rod 65, which noves forwards thereby
causing 5 lip 68 of bifurcated body 50 to nove and al |l ow valve 11 to be
shut; no fatbtrwdsen whether tifelfoslis the cotrect Tesdrand dastruttsebntrslles @3sedpepul | i ng of

ar m 32 towﬁﬁ’&sefi@g%%ﬁﬁ%z@a drVAivg 46 is o Boed he BaRag OOt Ay Taek ol 1 W 11

| edge 66 on S valve“core ve 11
al | owi ng fnesk @rmwuctmn in tube 71 which friggess dianhragmy6 ﬁﬁumpvwwa&ﬂmf t he

di spenser Qihdrh@ing: cor® 5P AREMsiAR rod @Wﬁ%»‘és?&ﬁam&ﬁeﬂeﬂy Edtﬁmt 1f 4 Pﬁve
rol e no ur er

been nunbere | ocat
descri Bed | &eg@’ ﬂgeaégiﬁ?fs' gd}'ﬁé'"?l‘fesaﬁgﬁb%‘?’ valve g éog e jhpd, no ef’ € r r oundi ng-
nozzl e 12 fowkifithe Tébrrdet'celiis sénksed iphlling afiatnc3d tomasddHaadle®9i cagseatlipi t s

| ower end & WRAPLESh s Oy RERHEORP0Rfp kb Bills koA 88 ol BeriBPer ond i

attached surroun e upper end of
t he nozzl eomnalvalhelliallowmgémit@ﬂqwm the body 30 of the dispenser up'to a

gggrdB% for arme3inobiat helifiaion of the di@iier dfFighs TobiomRAls over the top of
y

where-i.t be ones our, recovery conduit
75. Bé&/\ee‘f?"?ﬂﬁ‘f‘ﬁq Lo BI08HY é%xf % ‘G’&FF% ‘?ef%‘hFﬁémFébda eir locagipnpogy 30 in
t he I’ﬁgl O;’andWobr&i'esaf firthepdessritgd vhless feckaant eldwd:@emeuafﬁ@ S Hng rreans
not shown 0 LA P sensor
processor iounEnkals 32 SR 12 bich R AERRE o S AR5
provi ded -viowsr end o mgighted rmg(orsmpngo ing) ¥3 pmchtwsmpmudelsg@md 14 has

entry 78 apd x‘i’%ﬁﬁ%oﬁ@w(ﬁa}xﬁé ﬁte@mcﬁg\m&%dg éhe upper enBRRHeth-01R R VIRE 98 to act

|
oper Al HBheDHar Bikpdy 3085 fispenser Spif RESTAGHIPT HAL GBI 75 1 Fom
skirt 72 ofigmeas ulshentndgoves thatbe Ibfb 30 2efe iebecomb? airigid bedyrwighl i n t he
tank of t he V%Klk %(f%v\%\ﬁ/ C%gdl; P?# e%x?go SEe {Ztsanlgéaf;egl ée%?c%qtsl c%ﬂ%e t?-ﬁ oug \éapour

fromtheta ous our enters 't
port 77 arnef hﬂdmﬁpoe tlwsreg@nswhgg isafety mmze% is IO@tahaﬁ mowsdedithy meémasr esul t s

passed to not showRY #8&Refdn a%a c%ﬂﬁoﬂ%&xﬁ@% Whlc%?conﬁﬂﬂtséx%bl' @4 ploteSp transmit

a signal e.o c cahl e (not QWn . al ong
condui 75%/2 T‘%d‘?%‘é"toﬁ‘ﬁ"cp t’?l'ée g‘hﬁ“’Bf fé?}‘s‘“gﬁﬂét‘é ?%(iqesé’f‘g}‘ %’Eﬂ%\"?’g’l | er 23 can
"act on bal facibf entry portd 7, while semdorel4 hdswatrp a8 bndekin®Yy orifices. Abm 32fisnet al and

t he part o&mlt]@gd %gq;’/vo%%qg%tetoénng PﬁLlnrray be of plastics material,

so that an I'n rom'controller 23 can nove ball 59 from
posi ti okt ‘ﬁedh@ YRROWT feFOveTy SYstem of2. epeiniaé fronsthe pympteregionve neans, i f

t he sensorpyll vapour mﬂﬁédﬁ%ﬁ 75 B®m Gt 78 6hd pis‘t‘ﬁ!)usYx%OW rwhid'8le nyzble f1ow
conti ous Qn de arm sens 14 detects the
wr ong APapotf is "(‘ﬁ?ﬁtte rta"g%"f\rﬂ‘? l"e}l’:éﬁgbbetfﬁéu%‘u% g‘” T2c ?lapses and
: vapour from the tank is drawn up past housmg 76. Some vapour enters through
port 77 and orifice 78 to sensor 14 where it is analyzed and the results passed to
processor 22 and controller 23. Controller 23 can transmit a signal by radio or
fibre optic cable (not shown) (e.g. along conduit 75) to instruct the pump 8.
30  Alternatively controller 23 can act on ball 59 causing it to move; thus ball 59 may
be of metal and the part of the body 30 above the ball may be of plastics material,
so that an induced magnetic field from controller 23 can move ball 59 from a
position from open to closure of channel 45. By the above means, if the sensor 14
detects the “correct" fuel vapour, fuel will flow continuously on depression of arm
35 32. Ifthe sensor 14 detects the wron-g vapour, controller 23 will cause the pump 8
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PCT/ CB9%6382d332 ' to stop or channel 45 to bl ockct/gpymhgsicr eat i ng
- suction in housing 35 and causi ng di aphragni 64 to nove inwardly
rel easing val ve 11 which cl oses; no fuel can flow. Fig.6 is a

nodi fication of the dispenser of Fi g. 4 of the invention, again |ike
parts to those in Fig. 1-5 having |like nunbering.” Fig.6 differs fromFig. 4
in having 5 no safety device 47 and its assorted rel ated conponents and

30 annul artoCsttﬁ‘IT&ledhaﬂﬁbl 45 to blotitherddy cHRMARH Euctibs in Husiag S5 andcgusings hovvsha b .

etection ro usi n S on the o y
I nsi deé:ﬂgh Sgg%ngyglwgofaiﬁfmgﬁfggé%%cm%ses @3{‘%} gﬁ)%t roll er

j 0| nted by wi r €8ig.6Seaswndifications of the dispehsef ¢f Fag. shefithe BQerntionydgaintike m)ves

a pl ston ?ﬁa{ﬂqgﬁosgnﬁ:ﬂgqfkHﬂlg%hl@numnﬁg BRG dFgs é‘)HVFng"lﬁmﬁ of arm 97

agai pi vot noves In arm61 in an
aX| al Sl otno safety dgvice ﬂ%%’éj lwft @éﬁdﬁ’m@"ﬂ}tbw Q%N&P@EC}?HES‘PF MYy surface

;36 by sp][ Iﬂagtt@seMrleebt HoweveY,Hiy 6 shdwi §d&bétﬁinﬁﬂn{?m Hl?hginﬁ% guated 32. <1

n use 0 Il nNserti o (0] an e esses arm

o g e b DD D SR S
vapour el 1 WEEES (yen oCHLe S  § o - -
processor :%év&% IQSH%?underth?ﬁllﬂ[}&{cg'o'f%d Q@a@'&#ﬂ@rﬁb%ﬂéy sFRMEs7AN accept ed

fuel, punp raws valve 11 and
fuel flCowsagaisha fﬂﬁw@ﬂn&(nortﬁhqwm fAJewoti%?moves in agmh e binranaaxml glght rol | er 23

signal s bygq azdbge mcff\}awemqph@dlmnkfd& &atxhgs\ﬂ%@ssw&;frmglﬁrwme to bl ock
operatlon%lfht Mg 50,09 (‘ﬁnfow Fig.7is a

nodi fi cati 'ISIP’V(S’F Hypin t°ﬁ€1”8 s no depressable arm 61 or pi ston
to suck the vapimusepdFig.¢ insertionsHnozkie. | 2Howatietank ldepressgs Znsbbows a skirt 72

ar ound t he califig 'p%xrﬁxssf b er&é @gn qﬁ%&p%t%'ex?sﬁ%ﬂ%&h%@h wﬁ%'li gb&F ng the

sensor I nte urface and
perforétuoﬁﬁ@mshe@amwgprm whwf!@ésssmgawawémmrqu%%’l argl b es%sor 14 is

| ﬁ' ned L 0 wn%ﬂ&szy EZhéW%r%l Wova. anlddcdpSed 128, purhp 8 @hd bgdratefso mgﬁég e ﬁz into
the tank co irt our u owar ds t he
perforatio sa"é‘ aW@‘?ﬁWBVTIH%?ESW’ E\‘@] %%’9 mg zi""[’edllas I%Wﬁlﬁﬁéésd by sensor

14, the rentarecapaudier@3migebdyordiar fibm dpendsk tothe poinpeontedler f r om whence

a si gy f ics to the punp, with
subsequent %ﬁwaﬁegﬁm&éméﬁ%& s8ln ﬂ,Q Qrf:ﬁ&fv 30 Fig.8 show a
modi f i%€at i on of Figels @irapkifratips s} Oﬁﬁg 63th&ﬁ‘d55° dpRressatle 2RO LRY 1t | and

the sensorpidbnits shdk the daédlﬁrpeﬂtthé Q331! 1GN HowdvePths $igD sHdwes dskirt 7pf nozzle 12
rear ot (1 MeIRL Al ok oty D lsan o iyl bar deciernally
nozzl e. Sefbkocollad 86 has arsintkenally reflectiog; buxfac8 endapritfesatipnaBg dbwoweidly pass by
e P AEAR S Bt 03k, S S B e 12
25 - insertion of nozzle 12 into the tan collap_ses skirt 72 driving vapour upwards
towards the perforations 87 and into the collar 86, where it is analyzed by sensor
14, the results passed to processor 22 and hence controller 23, from whence a
signal is sent by radio or fibre opucs to the pump, with subsequent operation or not
_ as in Fig.6.
30 Fig.8 show a modification of the dispensers of Fig.3 and S, but has no skirt,
and the sensor 14 is in a different location. Surrounding the part of nozzle 12
nearest the head portion of body 30 is a toroidal collar 86 internally metallized and
having downwardly facing perforations 87 towards the nozzle. Sensor 14 is inside
collar 86 and signals from it pass by wire to processor 22 and controller 23. The
35  conduit 33 is open via tube 34 to pagsage 45 and housing 35 and hence to thin tube
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PCT/ GBOWO325342 71, so in use the automatic CcUWRCT/RNTAZISHN
represented by these features operates conventionally. The difference
lies.in the presence of collar 86 and housing 76 whi ch can be

retrofitted to an existing dispenser. Vapours fromthe tank enter the
collar 86 by way of perforations 87, are sensed by sensor 14 and the
results passed 5 through to controller 23 as in the other Figures.
Cont r ol | er7123o wewsecheis@omatit citbpemtion represehied by these feasesgepeddesor can si gnal

to the pu ; ; e f . Jet Fuel ,
whi ch vvgs W%Eﬁ""%‘?&ﬁ}"aﬂggf&ﬁﬁﬁ% 188,&%‘“_“’ P resen%@bﬁtsgﬁf?i%ﬁ 7%nd an Avgas,
whi ch was WRhirkEaobe Eiebitedto appistinpispensey Vapoppafren thegtank gnter heur ed i nt o
C?t”?] to haldjjaf 86 by hﬁ?@f}ﬁé&&aﬂiérﬁ@ﬂm&@@eg Bﬁéﬁ@@t)ﬁm and hthe résiREFashl Ng fi ljl teﬂ
Wi vapour . aspirator_pipe . was ipserted in ch_vapour : an e
gases @Ei c “Wgﬂéo &gbﬁr&&f@a% g)e‘tb@oaﬁég%rqsn%&“goﬁ%%gr?%ﬁ%‘ﬁfzﬁ?q 214

spect r onetdsseahe passugeed ot dae sigpalabrnhepofip.each was recorded. The results

were as  po.o ghl ows, with the main absorption regions being quoted. 15
V\&venunberrcréwr]/Absorbances (tinmes 00 4800

1000 50
4600 4440  Samples of eaglzgfa Jet Fyglpwhich m?%EF-STAN Yefl, NAPOLode 2. 6
2.8 2.185 Jet B1-AVTUR, ahdan Avgas: which wasAViation GasofiM€ #0LIYDEE- 4.35

4.0 .0 .25 5.2 4.8, . . .. Thus analysis
of an 19nkr%%a‘%l-%@mrase'efegenta&w-taf?%ﬁgémwgh fliguid g remaining 4410,
4320- 4350 spacelhfp ABGDwWRS paiual Ay adpirlorSsipd @iy thsestedimto feachnvdpber,si ze of the

20 absorh e ST unknown i s avaas, aor.4 et fu I n
Che 1 R r oo s kAR AAE B el o il 0P el i

Vv enunberspeetngraete] £oll sdwetsethe spectrum of each was recorded §Ohe resulgsgere as 2940

2930 29%ows, widPthe mai@%&%rptior@r@ggns being qubedd. 0.96 1.56 1.88
2. 24 1. 48 0.76 1. 00 0.388 Avgas 1.28 1.16 0. 90
0.76 ®0.70 0.60 0.64 0.24 25 Thus anal ysis of an

unknown at 2930-40, or W8&GuABES colAlrsoibasdes\(@mes 1000) whet her the unknown is

jet fuel o avedsnos Tasoo |4cdo" {08ad 7 | #8000 | Tosd *OPasROCTlgyb] | the
Jet 2.5 2.6 2.8 2.9 3.1 3.5 3.5 3.5
Avgas {4.75 4.35 4.0 4.0 5.0 13525 5.25 4.8

Thus analysis of an unknown at 5000-4800 or 4400-4270 especially 4390-
4410, 4320-4350 or 4250-4300 especially 4270-8cm™ shows from the size of the
20  absorbance whether the unknown is avgas or jet fuel.
In the IR region of 31 0__0-2800cm", the results were as follows.

Wavenumbers cm™/Absorbances
2980 2950 2940 2930 2920 2900 2880 2860
Jet 0.96 1.56 1.88 2.24 1 1.48 0.76 1.00 0.88
Avgas | 1.28 1.16 0.90 0.76. 0.70 0.60 0.64 0.24

25 Thus analysis of an unknown at 2930-40, or 2860-2880 cm™ shows
whether the unknown is jet fuel or avgas.
In the IR region of 1300-900cm™, the results were as follows.
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PCT/ GBOib®826sh2 Wavenunber s eof/eByy2#8isor bances
(Ti mes 1000) 1200 1175 1160 - 1150 1135 1035 1025-
975 . 970 Jet 4 -1 0 0 -1 -1 -1

0 0 Avgas O 10 16 15 11 6.5 11

17.5 7.5 Thus anal ysis of the unknown at 1130-1180

especially 1140-1175, or 970- 1040 e.g. 1025 or 975cnierr] shows
whet her the unknown i Wavenunthess crot/Absaraances (Times.1000)  The differ ences in
a_bsorptlog car ltzbbls Qﬁzgseqlkg C?ﬂ%bg' liagur@pggeml@gy ét97515 | dAgel Jinto

ai r cr af trby—sgrptmg—the—vwapott——the—arrefart—ge—trnes—(via—a—

aspi r at 4det -4suctli-dn | ilMe to |the sgettroneter) |-hotind the|dl ze pf the
absor pti%gg @ne off fohosq 15 %bsor Ryi oNs sdset aifl qd al q\.yes ard7 gon rolling

acti vat i‘ef~ot—the PP ot opent vat-ve—artowng—uetr—toe’ pass

i nto the aircrBius ahakybis bfﬂlesunhmmetnﬁé%ldﬁﬂ espegialiyll P-bH75, or 970-whet her t he
absor pti 0{]04'0% g”‘%!? oPo78&h °¥on% VAR Pl ﬁkﬁo%ﬁ‘k&j@t ﬁEl 6rh@%as1-0 wavenunber .

Thus in ests, .with apsorptions above 0
5000cn err] or ke diBarsncds in deserRtin e  hsibe usgd 'arcoatrebaspw iﬁwsﬁtso(:n{err]
or 0. 604 fatl into aircrd7by mﬁg{ﬂ&r\m})oﬁr mlﬂlﬁaf)axfoeﬁﬁﬁi&ghnest(wﬁuﬁlaspim& be st opped,

while a rsﬁn@g&{]ﬁz\ggﬁ? Op\;}ﬁc?romete{) , ot ngt%ggzggfl&%%‘ﬁ{é ion Lgnlg, Feidsyate the punp -

or open the va iNeEnd tank. In
pract i calabspretiany dmaxlqdwéovmmdmsmﬂmgmwomef thelpumpaaregpening of abef or e use.

Exanpl e 2v(;1]ve allowing fuel to Pass ﬁ%k%ﬁg@ﬁ mélﬂﬂésdarﬂmn%’%tgﬁlyae e%m%%% Avgas and

Jet Fuel al so anot | esel” oIl and notor
gasol i ne, W]Wé% the é‘b‘&ﬂ&tﬂmd‘éak?‘weg belpw an appropziate Vafie "\Pé‘}%ur s aspirated past a
CONMMEOCI akivwenaiviberd, afHue iiethecibbodtiests Owith aﬁamron&ﬂov%@ 003&as$ 4%00-veyor 412

Gas. MeasuRSRER: 8 DRI b sheRe G BB pE R (BRSO o U
pol yner c7&t104§cwn apumn &Bdloglﬁﬂ@dbmld bkerstoripad, Whitte wedidg kbovedb2ect i ng

hydr ocar bgns0£940dnt MolRINtvARHRA 5\29{ eA%h ea%%eoamw}; JetTﬂl%l Whapours vere

tested 2 oth cks of ¢t ecz;'??; 5 dings for the
vapour s otgm 3{"’? "Eféla“?ﬁﬁg‘th@ PriPRIR PSRBT nstpigents Wouk{a\?)’g%?é‘ <1 and

>10015esrimﬁdsrie\ued=y whil e those for the vapours of diesel oil and not or
gasol i ne gg_r 4 and >100 respectively. In the sane way as in
Exanple T ?e—sensor can be used to control a punp feeding jet fuel

to an ai rcraftThWFﬂPﬂ%rﬂfllqw ?@dwpp¢tmgomtheAwsmm JenFudhef Eardkandr in the 30

tank necka@sroab@amerqeﬁmepmeaalolulaag nidi&r g@t&ed@ew}bﬁwe@& wsd her the
r eadi ng s bel ow a specj raln? in this specific test -
d}%e readi ng

40-70, i.%d ‘B%Y?RP&H ?F@‘f?‘ﬁé past a comppipa avaB § FIECLTGTEC §a8 SPRSqr
i's bébow Gy Siiveyor 443 phsetiomg séisof, &knsitbelto the detection of methane in air

(from Gas Measurements Instruments, Renfrew Scotland); the sensor had a

polymer coating on a metal oxide base, and had been sold for detecting
hydrocarbons of 1-4 carbons, carbon monoxide and oxygen. The vapours were
~tested 2 mm into the necks of the cans. N

25 The readings for the vapours of jet fuel (whe;fxer AVTUR or AVCAT) and
avgas were <] and >100 respectively while those for thé'vapours of diese] oil and
motor gasoline were <1 and >100 respectively.

In the same way as in Example 1, the sensor can be used to control a pump

feeding jet fuel to an aircraft fuel tank, by sampling the vapour in the tank or in the

30 tank rieck as above and controlling the pump depending on whether the reading is

| above or below a specific reading, in this specific test 40-70, i.e. activating the

pump or opening the valve if the reading is below 40-70 corresponding to jet fuel
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PCT/ GBMWO@3R6382 ' in the tank. Likew se if measBFEGEBATO0298L npde in

4 he tank or tank neck and jet fuel woul d be fed by the punp and the
readi-ng i s above 40-70, then the tank clearly cont ai ns avgas and the
punp woul d not be started and/or the valve would he at closed. 5
Exanple 3 Sanpl es of vapours fromjet fuel and avgas were kept
in separate containers, and the vapours aspirated past a nultimtrix
pol ymer cduthedanketlaikewise if megsurgmentds swde inathe ink s hankinerka pndjeadigl | abl e from

AROVASCAN vidutd bé¥e@Ws: the pump afrHed84Hing|id 8b&RIUDOT0, R tHE fanRIcpiatly pol ymer
coatings in the eads.

32 mat.rj x The 10 resylt re ana},ysed by Neural
Anal yo s oRPANS agps AP0 SEBETT HBUIALE b Staried &l he VR pRBELAF R, o
2- di nensi elaed.Pri nci pl e Conponents Anal ysis G aph, which showed t hat
t he weggh age of the 5 results fromeach kind of vapour
di ffer%d L’s:%g%?‘}é‘igcantly, the average val ue of (PCAl) along the abcissa (x
axis) for the Samplesgfyapoustiran et fyeliant eupasiwere Kerjdp sapaeate t hat for j et
fuel. ThugohtaReseasdPihe vﬁ}géhrbﬁsﬂiﬁ%a phstoa multihatdEp SR db@tedasethin Ex. 2.
Exanple 4 . 28 e rret.qﬁg of ng 2 %@B]Vfﬁq‘?&heg%%th t he vapours
tested 2cQFgEEEOTT@32S, commergialiyayaiable fomy \P F¥¢n the cans.
The resul Bnglaed.eThe sérsbt assliffélOnt polymer coatings in the 32 matrix heads. The

Tﬁadi 1§ r%x/xg% were arTéysed by NeéQPXSa%&‘ian"éJEQ%%Qﬁ.C?ﬂe resultsE\%%fég ][ ngeI 1

The net hogxpessed onp ZimensipaalPeincipie Gomparentsainalsisdigphivthidyen bl own 25
over the fnslved habereQigiatPaveriid drihds tagid FomRacitBhd of lpgusPect ral results

at 4000- . 4500 cferr] were as follows. ) ]

vavenunbedETCsH %5‘1“??%‘%&0?‘8%?5%%3? ‘/’@?‘ﬁ)@%’cgﬁ along the abeissa (xgyigy) for the 1 o

4200 430grs being3ighificantlyiROger than thatefor jet fuel) Thus the selsors can be fsed 0

0 15 Oin the sam@‘\@@sas in Bx. 2. > 3.6 6 8.4 6
Example 4

The method of Ex. 2 was repeated with the vapours tested 2cm above the
can mouth and also in the vapour in the cans.
The results were as follows.
20

Readings

Above Can mouth | In Can

Jet Fuel )| 11
Avgas’ 16 >100
Example 5

The method of Ex. 1 was repeated with a stream of dry nitrogen blown
25  over the fuel in a container and into the IR gas cell. The spectral results at 4000-
4500 cm™ were as follows. '

Wavenumbers cm’'/Absorbance (X 1000)
. 4050 4100 4200 4300 4350 4400
Jet. |0 1o . o 0 0 0
Avgas | 4 5 36 |6 |84 |6
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PCT/ CB¥0 $32854: Thus measurenent at 4050- 4450 PCH{GRI7/P2951
differentiates between avgas and jet fuel. The results, at 700-800
cnferr] were as follows: 5 Wavenunber s
cnierr]/ Absorbances 700 730 740 750

Jet 0. 16 0.4 0.2 Avgas 0 0.04 0
0 Measur enent at 700- 750 c err] differentiates between avgas and
j et fuel , Thusoneasurespent at 4050-4450icmy di Iﬁiag’ﬁéﬂ“&beé\'g% aph et fuel. The
spectral ?héf&ﬁ@ﬁ&ﬁ)otﬁowm&@%%ﬂg% and jet fuel can be used to control -
the 10 | ow of fuel as described in Ex. 1. Exanpl e 6

The nethod of Ex. | was repeated with vapours from di esel fuel and notor

gasoline, (Mdgas), in this case unleaded gasoline of MON 84.6 and RON 96. 2.
The ahsorptions in the 450Q;4000 e ery, soelgangé} were as follows: 15

Waven prs—ch 4430 4400

4300 1250 400 730 MoGées | 3050 48 52 45 30

Di esel é 6 Hence absorptions in the
regi on 4p4d®sdo. (‘Z,l?\, ”OéJ £ croezn%‘ at%l ween the nogas and di esel .
The resuj thvgas t he 600- Emmbrf er®] regibon re as foll ows: 20

Wavenunbers cn err]/Absorbance 770 750 725

700 Mogas 0.04 Di esel 0.1

0.1 Megsuremeq, a1€00 -750 cm’ dlﬁessrmam |b9ﬁwem\@8@n¢moﬂmlr[tb¢ lejter

di fferent gﬁin%thehxgheraﬂs&ptnbﬁs field e.g. on a gasoline filli ng station or

airport f|lin 0 ectra nt am n d with
absor pt i ojlﬂé‘e FH“%FFQ ‘i{“ B’GHC‘?:’I%SQ’{’) éﬂéﬁﬂi’g%aa(”@rlet%(‘%’ége used o Bontnd e
10  flow of fuel as described in Ex. 1. '

Example 6

The method of Ex. 1 was repeated with vapours from diesel fuel and motor
gasoline, (Mogas), in this case unleaded gasoline of MON 84.6 and RON 96.2.
The absorptions in the 4500-4000 cm™ region were as follows:

15 Wavenumbers cm™/Absorbances X 10°
4430 4400 14300 4250 {4040
Mogas | 30 48 52 45 30
| Diesel |7 7 8 8 6

Hence absorptions in the region 4040-4420 cm™ differentiate between the mogas
and diesel.
The results in the 600-80 cm™ region were as follows:

20 Wavenumbers cm™'/Absorbance
770 750 725 700
Mogas | O 0 0.04 0
Diese! | 0.1 0.1 0.4 0.16

Absorptions at 680-770 cm™ differentiate.

In the field e.g. on a gasoline filling station or airport filling point, the spectra

would be contaminated with absorptions from carbon dioxide and water, whose
25  spectra at 5530-5100, 4000-3350, 2100-1300 and less than 500 cm™! would if

required need to be subtracted from the spectra of the fuels.

30



- 25 spectra at 5530-5100, 4000-3350, 2100-1300 and |l ess than 500 cnferr]
woul d WO 9820342 required need to be subtracted from t hePSHEBETRI t he

-fuel s. _ : : 30 WO

98/ 20342 -

PCT/ GB97/ 02951 Exanpl e 7 : Two quartz crystal

m cr obal ances were used, one (A) with a vacuum deposited gold | ayer
on the osEi | | ti7ng gquartz crystal and the other (B) with the vacuum
deposi ted—é%?@g-l-ayer pretreated with organic solution of dodecyl nercapta

5 i n t ol ueneThor quiRtarcrystdl mooretialbyces wapousatj o (Af wsthl aractumEach '

i bal . il h ide t )
Conduct or Tkt gbldTayer on the S irorfhA BN Bt 21 B1 e (o 2
osci | | at eveauug depegitrerza)d layeripretveated withegganid selution el dpdseylmercaptah i mrer si on

of the m gyaRAh&RTE 2hPFdlIoWRE by 2RLsEraihiCSol/el Falh hiGbbilind MdThe

vessel were noted. The . fuels were avgas and jet fuel used jn.the earli e.r
Exanpl es. PIERr QURHZ CH@%L%AWI £ Figf oomgonductor, which were Jolagg ik (A).
Avgas chaogillaBéittircujteset taiedcilboumgefrddiehty. ofl 10 MHR) Chengestin frequency ocat i on for

- the bal ange. o . O ' fuel ch . Bal ance
- (B). Avgagl?gﬁ’é%%zonzfggﬁg&lﬁ?%%nﬁé?Atg I%#gen\gg&?g%ﬁz% J‘.@{%ﬁf‘?ﬁ,‘e“s’é 20ml bal ances

as det ect wesselyripnetedord hg fasls peresavganandzktefugleusshinthe esrliehExamples.

acconmgany TR rédhiRyveES2sFBBowan control fueling and avoid msfuelling of an

aircraft B\g’iatnge 8&./)9 agvg%.rs c aentgefs%le-{z,' jet fuel é'gmge 190Hz? %n a diﬁ‘erex::’to
location for the balance Avgas change 60Hz, jet fuel change 120Hz. |
Balance (B). Avgas change 400Hz, jet fuel change 700Hz. With these
balances as detectors mounted on a dispenser nozzle as shown in the
15  accompanying drawings one can control fueling and avoid misfuelling of an aircraft
with avgas or jet fuel.
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32 wolodkddz 1. A nethod for controlling the novemenpcrGBar/dzbiui d, from
a first location to a second | ocation via a dispenser for the liquid )
located in a liquid Iine between the first and second | ocation, wherein the
di spenser conprises a nozzle, an internal liquid conduit, a valve, a body
portion, a hollow annular collar and a first detector and wherein the first
detector is located in the collar which is positioned around the nozzle or
pbet ween the nozzl e and the body portion such that the first detector is in
~vapor communi cation with a vapor space above the second |ocation, said

~met hod conprising anal ysing the vapor from said vapor space by wi t hdraw ng
t he vapor past the first detector and using the results of the analysis to
control the operation of said val ve. 2. A net hod-accordi-ng to-clain 2

wherein the analysis of the vapor from said vapor s | f L&y a
st andar d. 3. A nethod according to claim1l \/\here?tﬂg cet Hastesh F?éBIat I on
has a vapor space above the liquid and a second detect HD%‘!ﬁmn vapor
comuni cation with said vapor space, the nethod conpri | t he
vapor in or fromthe second |location and in or fromthe first |ocation, and
conparing the results of the analysis in or fromthe second |location with

the results fromthe analysis in or fromthe first |ocation. 4. A method
according tq any preceding claimwherein the control of the operation of
t he valve(¥§méutonatically dependant upon-the results of the analysis. 5.

A met hod accor di method faingonpriofling dhd@ovénsentofb Bt Nfrérh @ first Gotatios eTpri ses a
i qui d_hydi0e 00 ion vBs ol RENRTaBRSCH IR & il tigiSeast ighig! 1 the vapor
between an open and a closed position, at least one of the first and second _
locations having a vapour space, which method comprises analyzing the vapour in
5 one or both locations, comparing the results of the analysis(es) with a standard or
each other and using the results of the comparison to control the movement of the
closure means.
2. A method according to Claim 1 wherein the first location has the vapour
space above the liquid, the second location has vapour space, the method
10  comprising analyzing the vapour in or from the second location and optionally in or
from the first location, and comparing the results of the analysis in or from the
second location with a standard or with the results from the analysis in or from the
first location.
3. A method according to claim 1 or 2 wherein the liquid comprises a'liquid
15  hydrocarbon and at least one of said first and second locations has a vapour space
above a liquid.
4, A method according to Claim 2 or 3, wherein the vapour in each of the first
and second locations is independently selected from: o
(a) aviation gasoline and kerosene, or
20 (b) motor gasoline and diesel oil or
(c) leaded gasoline and unleaded gasoline. .
5. A method according to any one of the preceding claims wherein the
analysis is of total vapour concentration and the comparison of the results of the
analysis controls movement of the closure means depending on whether the total
25  vapour concentration is above or below a defined level.
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-locations is independently selected fromthe group consjsting of: (a)
avi at i MO 88EBA? ne and ker Ojefibeet Has BeehiRephioédr gasol i neP%'F(&Bg?@ggl oi |,
-(c) |eaded gasoline, and

d gasoline
33 7. A nethod according t g claimwherein the analysis is
of total vapor concentration and ec rison of the results of the
anal ysis controls operation of the val ve depending on whether the total

vapor congent r%&@éﬂohig&?ﬂng&£¢fﬁ@‘%’cﬁirﬂ£ -h@ﬁﬂr.«{im%'anal sifis A nmethod
according to _any preceding al erein the analysis |¥. specific to at
| east oneSRESHASA 8E Iegstcne somppunshprgsant wueid liguid qnﬁég%@ﬁwm%ﬂftap the results

of the anakied 6f the BhdlpdiScRBIsThovehedf of the cléalirt hedRRPENdIAL 6 Whet her the
amount of said %%ng{)nen%éssiﬁir resent i.s above .or be{)aw a defiped |evel. 9.
A et hod WBEBFLTRGIRUNL oY 2t BlamAg (Y PsHnioYe A Hevia delred ocat i on i s a
non- rpvaleve. tank of liquid and the second | ocation is a tank of a novable
vehi cl e. 10. t ho cor di t 0 ,an recedin ' rein the

annul ar cbi | ar Aépgt%ocgrgr%)? "0e L %’pp n&(’g&%‘%@?e m§r$<i:1 ’@%%h?ljﬁgstpgg?ﬁtt s fromthe
det ect or leatien isal nos-movableghnleef iquicartd thesécasd logatidnds e ténkamfiasai d processor.
11. A net ?Bqa@gggqigie'ng to any precedi ng clai mwherein the annular collar is
separate trom hQut | n use ,Hgageabl e. er(tyh the nozzl e a%g/or t he body portion
of the di 8pensérmethod sccording thelaim, ¢ ey icﬁgmfleesaﬁéywe HBRERTAP Hiem wher ei n
the vi@ vesscond futhtibmby edthdmsing io phdie dartioy assbeitted fwithra dispenser for 13. A net hod

varni ng. et SBbme R MRS Froded baPe R RUE 8B hor 1 oPng 3 tank
cont ai ni nbetwepwthe first andseemddbeatioor the exit of |iquid which nozzle is
insertabl g inta $gihddbecfding RS abith B Wherein th¥ @RPLnser has a nozzle, an
internal liquid conduit, a valve and a body portion and the detector is located in or
15  on the nozzle, between the nozzle and body portion or in the body portion.
10. A method according to claim 9 wherein the vapour is drawn through the
nozzle to the detector located in the line of an automatic cut out mechanism
controlling the operation of said valve,
1l. A method according to claim 9 or 10 wherein the vapour passes the
20 - detector located in an annular chamber surrounding at least part of said nozzle or
liquid conduit.
12. A method according to claim 11 wherein the chamber also comprises a
processor to analyze the results from the detector and controller to act on
instructions from said processor. .
2b  13. A method according to claim 8 wherein the vapour is drawn past a detector
located in a sheath surrounding at least part of said dispenser.
14. A method according to claim 7 wherein the detector is associated with the
tank providing the second location. e .
15. A method according to claim 14 wherein the detector and releasable
30 . closure means are located in a neck to said tank,
16. A method according to any one of claims 8-14 wherein said releasable
closure means is located in said dispenser.
17. . -A method according to any one of claims 8-14 wherein said releasable
closure means is located in a body upstream of said dispenser in said liquid line.
35 18. A method accofding to any one of the preceding claims wherein the
33
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~an internal liquid conduit through the dispenser for the |iquid; a
val ve iwosgbasronduit for conthiobhest Has plagedai d | i REH/EBITO2951 a body
portion;” a hollow annul ar coll -

34 " a first detector; nmeans; a first neans
for passing a signal fromsaid firs etector to said processing neans

for conparison of said signal; and a valve controller neans; sai d
detector being located in the collar which is positioned around the nozzle
or bet weedetetter isczstlid statelgdstsensoody portion, wherein in use vapors at the

exit end th . ' | sdab I St

det ect or. %' 15%&%@%%%?%‘?&3%%%‘%0%&?gasg?%ei ﬁaf%ﬂ\%‘g@g}? ﬁérg}gx?sfgk appar at us

conpr i ses adirg@onn freneiing saitdiguidand eptisaallyr \ARPWT SPREMIEITARAME Bn with

. vapors at tReiiiptike @tdngh firiQine beRRRS S4id AR zeneRAQRE clg3arsméaas, passing a
signal_from sai.d segg&d detector to the @{locgsm nag means f or conparison of

the sinaP S6FA ZoRS JEiHRES VAROBRSRASP P SeFpnd: ingdiom $iq closurg meangfo.0r -\ ot us t o

claim 14 @fo $&6d skemndizons at astppa datevtor orapalyzses vapowe ane ffam spdssi ng a

signal fromsai s rean i 3 I L chsrecei ves out put

From sai d g gonEbPERvE bty TP ARE P20, Ba il mhe WbERGAECC! V0T 0P

appar at us meesoand mepans forapptrolliag siovementrad said closuregnethdsailn t he processi ng

means and yLRGniSGHH mehdsHeinFEBNfafhrfitting Rl di¢h frBmishid deRicloR(s) to sal, An

appar atus accordin t(} ain%n one of, .claims 14 %}? JaZz wherel h said valve is

urged®o gr%qeﬁy%%mg% PF esmasing sy data feoam anayef saidzoney Witk 8 BFS;SSh penabl e

algai nst svel sirwitindatadimnsthe othed of ddid agear at wpeacon bflsaidpriooesaing one of

clainms 14 ' [+ e frombut in use

engageapl Beartird REtEMemint B, Bipchifink 85 5% ORBRIBHS T O rcer

: -2 An apparatus according to claim 19 wherein the detector is mounted on the

second line and is associated with a liquid dispenser as defined in any one of claims

15 8-13 and 16. _

21.  An apparatus for dispensing a liquid which comprises a nozzle for inserting
into a tank containing vapour a liquid feed line through said apparatus, a first
reversible closure means in said nozzle or in said liquid feed line for control of
dispensing said liquid, a detector for contacting the vapour from or in the tank, first

20  means for passing a signal from said detector to a processing means for comparison
of said signal, and a controller, means for passing a signal from said processing
means to said controller which receives output from said comparison for
controlling movement of the liquid.

22. - An apparatus according to claim 21 wherein said controller controls

25  operation of said first valve. _
23.  An apparatus according to claim 21 which comprises a separate housing for
use upstream of said apparatus in said liquid feed liﬁe, a second valve in said feed
line in said housing, operation of said second valve being controlled by said
controller.

30 24.  An apparatus according to claim 21 which comprises a dispenser
comprising said nozzle, first valve and liquid feed line and a separate housing for
use upstream of said apparatus in said feed line, said housing comprising said
processing means, second signal passage means, controlling means and a second
valve controlling movement of said liquid. '

35 25 An apparatus according to claim 21 which is a liquid dispenser which '
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.20. An appatatus according to any one of clains 14 to 19 wherein the

det ect owoissnemkect ed from the group consisting of spect PEFEEING298kt ect or s,
.gas chromat ogr aphi ¢ devi ces and ol factory sensors.

35 .21. An apparatus according to claim 20 wherein the detector is an

infra red detector. 22. An apparatus according to any one of clains 14 to
21 wherein the detector is battery powered and the batteries are recharged
by induction when waiting for use. 23. An apparatus according to any one

of cl ai s CQAMPHES 2NORRE far exitias shelisvid, 6l coaduibibequehdbe dispenserfar the 24, An
appar at us ;g8 0f Ss0Jall@inCdarll dbnddit WHRH 6 B cloB& FdsRion tynRYing afead&ib@udi bl e
and/ or pgélga%lxbly openagpe against said urging means, a manually operable actuator to
‘open said first valve, a vapour detector comprised by said dispenser adapted to be
5  in vapour contact with vapours at the exit end of said nozzle, means for passing the
output from said detector to a data processor and means for controlling said first
valve from the output of said processor.
26.  An apparatus according to any one of claims 21-25 which comprises an
automatic cut out mechanism for said first valve, said mechanism comprising a
10  narrow tube from a dispensing end of the nozzle to a head end of the nozzle, a
conduit from said head end to a safety device causing liquid cut out, said detector
being located in said conduit. _
27.  An apparatus according to claim 25 or 26 wherein said detector is located
in an annular chamber surrounding at least part of said nozzle or liquid conduit,.
15  said chamber being open to said hollow tube or open to vapours outside said
nozzle,
28. An apparatus according to claim 27 wherein said chamber also comprises
said prdcessor and controller.
29.  An apparatus according to any one of claims 21-25, which also comprises a
20  sheath surrounding at least part of the nozzle, said detector being capable of being
in vapour contact with vapour in said sheath.
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