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; e3eFc™M _$ Rab6bTFc[ h GAD 02/ 37437 PCT/ GB01/ 04798 PROTECTI VE BEACON Thi s
invention relates to a protective beacon for warning of potential hazards. °

‘Speci fi cwaspagts of the invention relate to the hazards ppesemedsdn use ok -

aircraft refuelling protection systens, which systenms will be used \
hereinafter in describing the invention and its benefits. Aircraft
refuelling systens in use at MPROFECITYRIBEBACONpPOrts incorporate an 1o 15
under ground hydrant systemincluding a network of fuel storage tanks buried
in the airport apron. The storage tanks conmuni cate through pi pework and

valves in a ri Rl | eadi n a ural i.t f refyell] pits.
Each refuel || 'Egg ﬁlll en§8§1¥e§|£t§gloaa @rgke&gxdé %?ﬂcoﬁtoéﬁaﬁwﬂéS?P%tﬁﬁ@%mmg%ver t hat,
when in gp&sific adpe@s of theShventibh rdlfe 16 thehapids p@sdned iaGBe of airdrgftapr on. \Wen
removed, the cover permts access to the pit head so that a nearby aircraft

can be refuddlingprofsetipysystdms which systemsgrillthisased hereisafter imdescribingrthe ound
refuelling network i.s pressurised and maintains fuel pressure 20 through a
series oﬁgﬁ?%dilﬁs}feﬁ“ﬁﬁe punps. These punps operate automatically in the
event of a detected drop in fuel pressure, for instance when an aircraft
begins to take fuel fromthe refuelling network, so that there is

suf ficient pr édsraferefusllingf systemson osd 4t amosd substintialraifports ineotpomtesns| y. | n

55" 50" ny ahdeep o PRSP o uBe dmet otk o” pif bt ks PrBRS R teng & '
refued | i gpdtt aprofr.hﬁle%rag@m conBumyse ﬁ&bu%‘l FiPaRSRIanl Yalvas PNHher the

quantity and quality of Tuel dispensed to the aircraft. Accordingly, the
hydr ant diagpsystear leading ¢ & pluvalisyl ofittifeatling pits Eachi refuedling it caftaind 4i ng point to
meter and filt fuel, fl ow fromithe pit. head to the ajircraft, for which
pur pose Yﬂ@e‘kw?’ghﬁﬁmﬁigﬁﬁ}%’gﬁe ng%éme‘g£%Hntp§cfﬂéesﬁ“FE%ﬁ‘&ﬁBy a fuelling
pipe Of Lassudiifk dubld'or (B hoR! WHEN r@fitielCihe bbRE pemilORRess T piflr ant

di spenser nmay also carry these pipes on spools en not I n use, together

wi t h anyhedd scthatenearbycinepdft cagpdbeaefuelethby fuet HSowinmgdhmwagly thepitlidadch t he pi pes
to the aircraft and the pit head. WO 0213p37 PCT/ GB111/0-4798 The
operé& or of the hydrant dispenser is responsible for the operation,
integrity and14g{Rhdtehnd REuMARE fbSoANE RlsshiiRdRh® SRiRRds G Bidsags
constituting gﬁ’ehﬁueﬁﬁh’ne or Jg%nduiot %gt?\/\s/gen t he g?‘r craft aﬁcfjsélﬁe pit
head. Actircegit zserizn ohagpaatioinliae ppmps. Besomanpnaperdte altomaticallytingye can have
serious consegugnces i.n Vi WlOf theeﬁesence f fuel -[g?gen gi ptgﬁ. and

adj acent CYGRPLp Btéﬁe‘éﬁoc?_rlaf ¢ PY3vEy EHSE%‘C%W AL ATARY yo&s % ai r por t
aprons apg) @ohPhe réfOfinYinb ol YoShdtther8 1 duffidiért PPossidB o Afud nford tilan cul t for
their operators to position accurately. This incCreases the risk of

col | 2&i onnewiréraft efmmdianeouslyequi pmrent during refuelling. 10 Furthernore the
environnment in which aircraft refuelling takes place is often noisy and
physically demanding, making it difficult to hear shouted warnings that a
collision is iEagRtefnllihy SfstéhConihis1FL b cHARRE iR Johiddir | | kel i hood of
a fuel pipe belng sna%ged %g%s fracturséﬂcji[,5 ’oreof t%e oupl 1 ng’bét ween t he

pi pe and hydranpdispaneerdpiorides therd dkiketivemmdnt diwerafeald dnefielimg 6 ThRe nost i kel y

Peck o0 ot S A BB e bR SRR o572 11
The gouplgipandt td tlge dickafl) @RoraitE1Y, Mk Kydikate dlspBithePisRRsitibAtd Agjadat fheOm t he

coupling to0 the hydrant di spenser do rot rise nuch above ground | evel and
axe r el anirveiftys sfllingwintdopeeterdnd diltehfiet fawvamgdion He theaduattieng nachi nery,

Ki th t i . 1 ght th ht t L [1isi did
T ey T 3o T AL IOUO T L L SEnL L focel sTon chd
to pr eve@ﬁeqiﬁé)ﬁiﬁnﬁ!oilh&e ik ﬁ&lﬁh%?hfé‘bf &ﬁ)%ér:;)g%tJr'hB& o? Bl GraMd depénEerOf fuel.

isis not so. It is not p i cal
may also carry these pipes on spools when not in use, together with any attachments,

30  couplings or connectors necessary to attach the pipes to the aircraft and the pit head.
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25 the pressure control means of the systemto differentiate between a
normal drop in fuel pressure that occurs during refuelling and a pressure
~drop thajygy@hizshave occurred due to a | eakage in the refpei/GBomgoest wor k
In fact, it has happened that after an accident has caused a |leak in the
refuelling network, the pressure control neans of the system has sw tched

on additi onal i L A0dBHBSHe ] - 30
pressure in tﬁgﬁgbmbggstem %éﬁ%rre ?ﬁé@sisﬂé&fokgl{ﬁ%}%{ogéé%%ggngerous
?‘i tuati cml_dtsﬁfwnﬁﬂwb greh&mrandmfd fﬁle{pipd:s déﬂ_cbhﬂirgisbﬁn@i&?ﬁﬂgﬁhé ésk lindosi npl e
racture in an above gr.oun u conduit can therefore cause an
uncontrcﬂolnéﬂltﬁﬁg’fféPﬂEﬁanE@?m‘/ﬁF@H%\ﬁP‘a{l WO 02/ 37437 PCT/ GBOL/ 0- 4798

,almost certainly catch fire. The potentially catastrophic consequences of
this happening close to fuel-laden aircraft need no el aboration. Current
practsi ce to pAeniéeiits sandinppeconainpet aprond arddf thepdo, e ave gEricusS war ni ng

. flags and warni ng .cones around the vicinjty, of a refuelling operation when
the hydreRecqiiensssia yiewakthe preseuceraf dueldaden pines and adiasenh Brel-ladgn ent  practi ce

can_ pul 1 et TR Sl S P NSl Bh Srmils bl pRRABA BekERi, 0 0p he

flow of ihuiible Bxtedinicies; fa@é 86 Wre diffieultger theie bpéraidts foliRkkiloahecltael, a cl ose
wat ch for nopving vehicles around the aircraft 10 and the refuelling area so

that if Thisingseqses de riskaf soliipign withasfuellngsquivment dwing refiellingt | s t he | anyard
in at+ ennt . e | L b [ he |lision actually
hapgg)ns.lgurrw 3 n@h%r@%? L‘b‘%io%ntégwgéﬁ ég gllra:ftgg%lgg%%gage?g’%ﬁ%lssa?flgeglfné’(l: ory as it

relies ug@plibsicallgaémasting mdkhe it aiffielit folgaopeurtioraraings than@ollisiber vent i on
to pull the lanyard in tine. So, it fails if the operator is incapacitated,

sl ow or igiesyeeifetll of thege tactuss prrdrbife ta the likelihed of ey pivaberg not dWO1[ k in
Veht of o Sgdsrd B, I3 a ARl nRELTAE Bl BN B ABE BRI OF %o ng

trapped beyekad indthelzeslbréfent he vehicle in a manner that prevents the 20

val ve being closed by pulling on the end of the lanyard. Also, whilst pit
head® have a fail-safe design, it is possible that a najor collision could

prevent the | rd. &l esing the val a | .. o The qj.nventi odies a

bt et pl e, - nadBy et tels i dfiob Bp it ndherRo TAZanigHRN0 B REC et s
damagi ngce6 & Figel lukas SLMe link demidle ki ht dispensBe@rione kdTaéllifg py. means for
deactivating the hazard in the event of actual or inpending damagi ng access

t o t he hibkaeenplinget theipitdicpd end the refusling pinedpatdeasis droms thy cepplingtodhe

protectipn i.nst a deact.ivatabl.e hazard, had.. ri.sing
posi ti onl%ﬁdﬁ%g SrTED Idg HSEQEGO u?bal?fé'te %ﬁgé%\éﬁ?%&%ég@g%&ﬁ%ﬁ}:ﬁ@ hazard and
t he gort edthparbdarctds seite of the aturtghditemachingyandkingthehiteasy eounisef actual or
i npendi ng damagi ng access to the hazard. Thus, the invention has

application beyond the field of fuel supply and storage systens but it has
particul ar be | | i : {0st 450 eyef ore, WO
02/ 37- 137 Pmﬁ%ﬁl}’%@‘ﬁ@%tﬁ%&ieﬁ%/rgﬁtal%gﬁisgb}ndlggb@%?‘ggggguggeléé sXcon adapt ed

to deter wdalaminﬁly wccmasertof closinged vatendiprévent, benthinasr@rtihgudsiugli ng means
co-operable wth the conduit to shut off fuel flow through the conduit in

the eventesgitingdire ay stgrvingiiof fehUniarurately, thisdeset Loltunrotasprtigaliior The
I nvend | O&e}ﬁgsgga}esc%nﬁgh ﬁ?ﬁ{sﬁgﬁegs nﬂo%?ﬂ%%%ﬁa@gﬂa%g?aﬁoﬂx%%}%%%% ng

acceSs to con acon 1 nc Ing a valve 10r exnaus |ng

pressuri pResigb that OcaksBaRipeefuellinganda éﬁbsrsuﬁeidii@ taseidaheek ddctited he conduit

to shut off fuel f|C_)WthI‘OUﬂ!‘l the conduit controlled by the air Iine.
. Agai n, duetcfalspkageinthe rafugllingnetyerkakndfaet; itdas happened thptaftshagan be

ol 11 51 oo Baf B Bl i AR SUERR Aot e Bl Gl T Mo tHE o) 0t oy
t he net heghtaAmRY §witdhed PASdbitidRslEesRuiiiibaPheipb B ORtdndt detedtor€le] | sion with

the conduit and in the event of actual or_ inpending collision with the
beacdh, presswesithe g ropesEEeMgthereby “torﬁ@nmggwlreatib dgpggrousfsitugtips | ow

through the conduit. 15 The .inventdon, extgen fety stem i ncl udi ng
a deacti é&%ﬁ&p@%%’fﬁwr%ﬁﬁie ® tb%gfea%t:tge E&Ec hﬁj@gé g‘é?‘?lﬁeg’ﬁ aheap §?/en, especially
when t he ghfmn@dieli condsibtdn tABREbré Baide bt inéaRUEd gushe£ 65k, Whidhewillazar d and i s
linked to the hazard for the purpose of deactivation. 20 The invention al so
enbraces a fuel supply or storage system the system conprising a portable

beacon as defined herein adapted to deter collision wth an exposed fuel
conduit, the beacon including neans cog-operable with the conduit to shut




off fuel flow through the conduit in the event of actual or inpending
collision with the 25 beacon to prevent uncontrol |l ed | eakage of fuel
-t hrough @@ d2i35i8an danage to the conduit. The advant ages ofCT/GBOI/W#NLi ON
are particularly apparent where the fuel supply or storage systemis
adapted to refuel aircraft. Further beneficial but optional features are
set forth Flﬁ%"ﬁ*l Ladi I i ription and in
t he speciaﬂogtéescr %ﬁﬂgﬁ?{.ﬁ“gtg5§ﬂg§v§?lgﬁaga§wﬁsﬁlg§g%r¥sg$1%gke},&ﬁﬁﬁorder that this
i nvent i ohappaninpelase tefuebideh yireafl desd moelaboratict, ence wi || now be nmade, by
way of exanple, to the acconpanyi ng draw ngs in which: WO 02/ 37.137 PCT/ G
Bl11 /0-t798 Figure 1 is a part-sectioned side view of a preferred
. enbodi nent of i i i tQ efuelling pit
T use: i gur SP e PR ooy B RN RS AN S SRR LR b 0% | Cduced

scal & shamingflidtend aeeniag eomds apyumdithe viyinte bs @ kuellinpopadtian aued t he
. beacon; Figure 3 is a circuit diagramshow ng the internals of a protective
beacon aBedveianydispengerdas @livedwal annpstion. iwrther, Pyregns practiceinyolye® prior to

bei ng . X kOur i j i m of. the beacon of
P gure SPONE st Soerydly el 1 ed BecloE bheat it AHLAT Ry ity 007,
di agr am @f clédeahdedeo6n e it 4ades sidp Aflchy bRl in dndidr8shc} ST ate af ter
triggering of the beacon's safety shut-off nechanisnms. Referring firstly to

Fi gure 10@ratpheughthovefage keep peloseiiuateh fr mavingieshirlercarband thagircrafiout

Car i P e ARl oLeB 5 Thet AP ool o ple 2o MR bR E Of (e
recess (thkQinyafd MEA atfelipt BOsHiE 8640l tHeQU¥REIIAS PitNRELrE Yhel dORisTRH Swal§0 t hat when
the pit head is not in use, a substantially flush-fitting cover (not shown)

can be sb#wess over the recess to protect the hydrant. However, in use as
illustrated, the cover is renoved and a coupling (2) is attached to the
hydrant. 25 The coupling (2) is one end of a fuel pipe (3) or hose that

| es general | Thdakddnk Blactife 4 \s@iliedtbotdik unktitistaciiy ROS eelfddQps®Up! i ng turns
the flow of fuel fromthe hydrant (1) through 90 fromthe vertical to the

hor i ¥ont alertngss of theyefuellingmparator and dumen interventiametp pulljtke kagyard datimet 0 a
hydrant dis. e arked on. t he ron,and fromthere .t n _adj acent
o ror af ¢ S0 PHERS B Bpsty Hntdpe PR E MRS R AR PR M ar iy 30
The couplanpsrdGiagif migkt not Svodlt hﬁéxﬁéiﬂét%éhcsi Sfhdlion. Fér ex8mpley Bfktaddestavef eed
conveying pressurised air fromthe hydrant dispenser t hat is used to open
t he undebegnolosumented of a vehicle colliding with a refuelling pipe or coupling and the

lanyard being trapped beneath a wheel of the vehicle in a manner that prevents the

20  valve being closed by pulling on the end of the lanyard. Also, whilst pit heads have a
fail-safe design, it is possible that a major collision could prevent the lanyard closing

the valve at all.

The invention embodies a principle, namely that a portable beacon can be
25  positioned to deter damaging access to a deactivatable hazard, the beacon including
means for deactivating the hazard in the event of actual or impending damaging
access to the hazard. The principle can also be expressed as a method of protection
against a deactivatable hazard, the meth;;)d comprising positioning a portable beacon
to deter damaging access to the hazard and the portable beacon deactivating the

30  hazard in the event of actual or impending damaging access to the hazard.

Thus, the invention has application beyond the field of fuel supply and storage
systems but it has particular benefits in that field. Against this background, therefore,

3



in the hydrant so that fuel can flow along the fuel pipe (3) when the
coupling (2) 5 WO 02/ 37137 PCT/G BIl1 /0798 connects the fuel pipe (3)
‘to the hydy@nbsdg 1 ) and the hydrant dispenser is ready tRCTreBevodastd filter
the fuel. The air feed runs parallel to the fuel pipe in a narrow air line
(4), typically 6mmin dianeter and containing air at |20 psi, although

t hese figus e t o critical. as nt koned. a stand hydr ant
such as tgﬁéﬁ%%rslﬁ%%&?bﬁ %Ip ﬁﬁﬁ%daaf ac@%f%l %dsa Bgegg %_e %@ﬁ%&‘ﬁ %c§e§§§8 ragé‘%e by a
| anyar d dobjiuit, i€ béao aictudiby miesnssdocyperable with ticecohdiiie kaTiHu bifTeliflova | ever

(6) that operates the shut-off device (7} when the lanyard (5) is pulled
upwar di ythrongh ghe cosduit i thereyortaf aetualerdmperding demaging pegess tofthe he prior art

g , - . . ! 5 i
and 1 uet SR THRBGERE Ay IS b b AR  HERIR BRI, dertebalBRC, TOUD
cont ext 0eksab & Fudl @osdibV ik b¥atdiLintindiztd Wilvecfan eXitubtigthresusitedngdafod

applications with mninmal nodification and hence 15 no nmjor capital

i nvest nesimospherefrpm agl aivlingeassgaintedwith theaeondhis to shwy affdfuelfldvethrough pl ace,
enablin n_operator.to shut.down the fuel feed nmechanically in the
traditigtﬁgfomt?@%ﬁggggyﬂgw Ing on to the features of the invention, a
protective beacon (8) is seated on 20 top of the recess of the pit head,

thus covering the hydrant (1) and substantially covering the coupling (2).
The beacon (8)gajnsipe fusdsupplhand ssovage aspeot-af g imaentipmtcan b lespiessedas whose

i rcyl ar-segt | i de.wal | i ] f ' tt d the ri
o "1l 8003 eyt EmennRolElbae 5h sl oneialior Britio i an aper ture
provi dedespdséd@Ondif h a At SuppPeér 6B S SRRITIERShod caain?{§§ing Q¥LELAEEM portion

of the coupling (2) 25 that |'eads into the fuel pipe , and is open to
t he bot tapertablgbesicon toedaté¢ratollisian with the conduibambiorthe evaptolacheaddr on top of the

R

out var dl yfr BrDieG! thidheh tn@mdhitl ) lies outside the recess ( 10) on the 3 o
surrounding apron tolimt the degree of insertion of the shell (9) into

the rsecess ( 10). Accordingly, the shell (9) mates with the recess when the
beacon (8) is.properly seated over the refyel.lin it so that .t he beacon
(8 does. hot HRABVERIE GG 1 Sty e e ORIy RO CHEI B8 o

02/ 37. 43/ pEtaN EFEAEOH aé&&ﬁleia?lgreﬂﬁ leSptciay WHRE tid6dacod BpdsSionbPicddmt el y 1

metre and the dianeter of
damaging access to the hazard and is linked to the hazard for the purpose of

deactivation.
20
The invention also embraces a fuel supply or storage system, the system
comprising a portable beacon as defined herein adapted to deter collision with an
exposed fuel conduit, the beacon including means co-operable with the conduit to shut
off fuel flow through the conduit in the event of actual or impending collision with the
25  beacon to prevent uncontrolled leakage of fuel through collision damage to the
conduit. The advantages of the invention are particularly apparent where the fuel

supply or storage system is adapted to refuel aircratft.

Further beneficial but optional features are set forth in the subsidiary claims
30  appended to this description and in the specific description that now follows.
Accordingly, in order that this invention can be more readily understood, reference

will now be made, by way of example, to the accompanying drawings in which:



base is approximately 60 cm to suit standard pit head di nensions and to
conbi ne good visibility wwth easy portability. The material chosen for the
shel | (Qydgy#ely in itself inportant, save that it shoul dreu/GBet/@ngs t he
typi cal chem cal and physical attacks that can be suffered in. an airport
apron environnent while being |ightweight, inexpensive to produce and

imple to k | ean.. High i - dut l.d | ast h
st 1o 10" nanEsel fas PeRa side 60 ot a BB S 11 0O 2P
shoul d be of mvhitdd Yhotifik BlbBacdi s84tB@htop @l rOREIME P iARs&Qr ange, preferably in

self coloured plastics, supplenented as necessary by reflective
attachnents. In the preferred enbodinent illustrated, visibility of the

b i by 15 f.. hi.ghs Vi sibiljt i gh-bri ght
P (12 ¢ haltEas A gk AR o b dpatEtedlescnoon (6) =
near sits top. sh'BhﬁﬁgtHe%eIﬁ%%)DfSﬁ?kil%B’ sénédra aitp&ied 2k ehdBRBor;n uUse. To

.viewers on the apron, the are visible fromall around the beacon
ina 360 field of view but to viewers from above, notably aircraft in
flight, the L (JL2) cannot be seen. This is.to.comply with airfield
regulat i ons. DERES R fiaerp Sheting MBSt §f PSR B eRcor ( 13)
situated insi geokdie 0] $BhEEEbAdiASNt @fantii6peRRRE @htd Slordb bbig nk@et om edge.
The seating sensor (13) is a mcroswitch including an actuating el enent
that bears ageeadgforaisghoul der within the rimof the recess when the shell
is correctly seated in the recess. Wen the actuating 25 elenent is
depr@ssed by the shoul der, the mcroswitch closes a circuit that powers the
LEDs (12), whirgllrdWis d dibei ikl of BRI 1hUrForISEME 3R afi OPbiafive dthtdt the beacon
(8) is correctl’y in place. To guarantee correct seating, there could be
more than oneresdpnfirmge;smdsor spaced angul arly around the bottom edge of the
shell, all of which have to bear against the shoulder to close the circuit
that powers the LEDs. 30 A suitable mcroswitch is available fromRS
Component s at Ffkd’s {5 QA Eam of WO KRLCH of FldurBET A oia kihebid® The hol | ow
shell (9) of the beacon (8) also contains a pneunatic actuator (14) powered
by ctpr essedstaterafiot triggbringrof the beaconk eafity shut-off mehénismd. j uncti on (15).
When the beacon is placed over a refuelling pit, the operator push-fits an
air line fromthe beacon onto the T-junction. The air line |leads to the
pneumati c act Ratpl Y6 Fighft PO 8 tihviigd, D3N ol GhstatiBh @G0T Sed. i S
normal |y cl osg ?I(li)n %ri%l?’t t he passage 0 %ﬁ(’r%%hrougﬂst e svx,iést1 , and a 3/2
val ve ( 1layouttosipriseni esaulanecags €ld) foinsdrin thepdukpundiag comcréte eethrtmmhat air to

at nosphere. A itabl e 3/ al i, de by Parker Pne iC, rt nunber
PXB. B 100tan Egrt #pran. A pit Sndeil)) Hses o se bass OEI&H‘F‘W&%U {@il“’ tieaP the
sol enpi deRhll Y@kEdefed byahe/ Sprbs, sORAR WhenREpRASI is RO iR REH avai l able from

EPI C at www. epi c- cat al ogue. com The signal required by each type of 3/2
val ve i ssubstantialdy (inshafitihgzaverdopoishovwahcanlbe secured over theregessdp pedteétng

[ .15 | aci t.he b 8 fuelling pit, th
oper at or R HSHeRr A PR ol S T Vb B 4B oupil (D3t et ouc
button. IJRiche@RPi@1§8amANd closes the 3/2 valve (17) while the timer is

active which allows™air to pressurise the pneumatic actuator (14}, thus
arm ng the actuator by noving the actuator piston (18} downwardly agai nst

t he bi f i ng. . Wi thi h 1 body. i.sed air 2
now & a0 1 owIBESBHARES) s oG A P el BPe 4 hrguoen Hist s FRRELY SRl coupl | ng
(2), thug GRUPIIN drREhitPEHIEIHE oty Gurng the ol BETRDMrofnAhe Bfdkant

(1) through 90° from the vertical to the horizontal. As is well known in the art, the

fuel pipe (3) leads to a hydrant dispenser parked on the apron and from there to an
adjacent aircraft’s fuel inlet. These are omitted from the drawings for clarity.
30
The coupling (2), too, is of standard design. It receives an air feed conveying
pressutised air from the hydrant dispenser that is used to open the underground valve
in the hydrant so that fuel can flow along the fuel pipe (3) when the coupling (2)

5



"off the RIS

-

During a tineout period determned by the tiner (for exanple, one mnute
frompressing the button), the operator nust connect the lanyard (5) to a

cleat (2Q)@n7ppunted on an arm (21 ) attached to the dowpewmGabyes7es r act ed

piston ( 18) of the actuator. A mcroswitch (22) on the arm (21) detects
the presence of the lanyard (5) in the cleat (20) and, when closed by the

presence_of the | anyard ner gi Ses e 3/2 lve (17} to keep the valve

cl osed a?(fnélFCtPﬁlée ﬁf%@?eﬁégg&@%ﬁ%ﬁf@&&&%@%qdawe@ S%‘?aﬁl@é‘&t peri od

expi res Wetdhaud filthethb A aTHE didfecd Rl Pakiile] tonheﬁkhgipehféhm&&%rl e 3/2 3o

val ve (17) opens. By virtue of the non-energised air swtch (16) that

al | ows af4), typicallpGmby mrdiathetefajd oataining ait %) 12bpsit althepgtethesefigureswe 3/ 2 val ve

(17), this d%pr ssurises the air line leading to the coupling and so shuts
“§6]gply. WO 02/ 37-437 PCT/GBA 1 OL798 It will be noted from

Figurg 1 that the hollow shell (9) of the beacon (8) also contains a

vi bration sensor (23) that can energi se and hence open the air swtch (16)

t o bl ock the Akdas béenanentioned, mestqnderdrintirant awdhumttiat skdwh) infigaretthe vi brati on
sensor (23) .detects vement acteristic of the beacop (8) being knocked
by o venatan s SBitrntt Geiar qrsrahls BoymvarR ). J0p i S L Shete tbnoumt | ¢
actuatorg ) taMpif : i gown the
refuelling pit éfn@grﬁgﬁgc%g%Fengpﬁ?gﬁgtgésﬁ?eyﬁﬁ?%@%%ﬁgﬁg@vﬁht%gh (22) on the
ar m caushayardd5Bispulled uewgrd) t o open, which depressurises the air line

| eading to the coupling {2} and shuts down the hydrant dispenser. 10 It
will®herefore be clear to those skilled in the art that the fuel supply is
shut down aut apgid it a?ﬁ?:te pgrtqm | S i eacon (8),
bef ore any danagetg%c}i&c(’gfr?gg%gt}%%?%{a ?%fgl eal?jelaé d@%ﬁ%@%ﬂ?ﬁ@’course, it
is much gdesefibe aevhollipatantldrd combirarion 8f pit hexl, nouplmglahé fuehpipel Thesilaveat al |

and that_its_inmgedi ate envirQns are, protected too. Accordingly, apart from
i ts hi ghbssndessuibed firstdgmyt the 1ypaton intp sentexignd glsgte ghowhow theng i ts col our,
reflecti %{-lér&g{ﬁg{‘gan%&ged b GarRBAF b1kt frls HATPrniAb o&iﬁ%éti&%d%{gﬁﬁm ty
sensors I Sposed 1h an equi-angularly spaced array aroun e upper
ext etnal np araj@tvapitaldhvdstrettdacdlh alss be appaséntind dhie Ininyeard Isefain plgce, As best
shown in Figure 2, four proximt ensors (24) at .90 to each other can

t oget her SBf g@e@per@wlt%éytépweﬁ%eﬁﬁbf%s%a@sham@@ym@emaémm\yass@nsors (24)
are able to.qatect an object when it encroaches into a sensing field at a
predeterm ned range of, say, Imand, in response to such detection, to set
off a warning siren (not shown) that provides a warning audi ble to those

near the beacon (8). This may, for exanple, be enough to prevent a driver
i nadver t ent | yMoyingotosthe feafirgeef the veption, prpEotsdiedsaqom(8hisgedted pn ¢

| : - . . s .
case™ ho Gt taf ok A1 Th: PP eBPRELRlorinbitho bR (| el bl ol Po  he
beacon ( 8yvering thscampling §2)e@hé¢ bericon (&) comprisés algiloax fromd-ebyicdlded8 coul d be

dated within the b (8 d | d be ad tely loud f th
faok Thenelh (@} piboe cisaegearaige el Wsongrcisdions Bh hear sl T itEar 1o
those usgg, 9%? edefiEtolth@fht KkizbHE to fof}’l{;e@'grﬁhf‘s%vé g)é!%fa%érﬂﬁe Plovideass

i nformation e par ki ng. ternative In addition to a warning siren,
a Wi r el esne sidegriBliis aparturasccamnodaies waminondb enstrear portionrefdheseapplihg @y be sent

t f i t, i tt, t, 9 WO 02/37. 137 PCT/ G BO |
Co AP A St e e bR i
cor T eSPORKY Bllet el fliedibuRBOUT 8 olEHARELRD g Oh shilyarghRiyer, such. as a

driver of a sulta equi pp e, wth rning or proximty
to the beacon. The renote warning can take both visual and audi ble forns,

or can be used. to trigger further safety systems sych.,as the autonatic
br aki ng of ve?ﬁhefﬁeﬁomwggepéﬁl@@ el @mﬁ%ﬁwé@@pmm%wf #¥nt of an

cyst om worD AR g o ol Beei )R B RER QORn e D 0% o

Wer e 3gUi salbyhdeitiarieoe tb lirAftaly déghes of inseridorgatthe WIS shetreddss 0gNvi saged

only as a back-up to the warning and shut-off facilities described above,

in appl i dscpiginglnitbe shell8) matss wih the rcessrwhen thybeagon hiimpropeny sqated | s

e aar  veger bR AURTRASD HER tne etk (S3UGE ok nkh Ll wiBA WfealeBlor O PPECET
(25) runmileg ligatiakduwehed.o t he



fuel pipe (3) and the air feed (4). In this case, the operator sinply uses
a waterproof 1 s push-connector (26) to connect the cone (8) to the power
suppl y |W0|§§3%537- However, this form of power supply is nptraBoi/fses to the
i nvention. For exanple, power may be supplied froma suitably-adapted
refuelling pit, although this option is less preferred in view of the need
for adaptation. Mire preferably, there may be an internal battery which is
ideally rechargeable. If rechargeable, the internal battery is

advant ageous| YheReipRCHRLGGRA(9) Q%ﬂ)ﬁ&hﬂ@tﬂ#‘ 1906 tr iRl Bfanfefdrlog itk N0t shown)
nmount ed on the outside of the she (9). The provision of a battery would
enabl e t baseheappoexif@fely 60 b, teduit stanidardgiithaad idimensiong asd ppemmebinehi cl es. As
,the electrigcal.. syste nent | d above operate on | ow power, this 25

ni ni rrise%ooéf‘élﬁlpahgflg‘?eﬁﬁﬁ’?r&??ﬁ&w ces for any fuel vapours present. The

hi gh proportion of pneumatic conmponents is simlarly advantageous. Mny
.other variations and additional options are possible wthin the inventive
concept. For Ehamatesial chvsemiar thawhel I{0) is Bpt wdtself émpetqniyssvethatid | nputs from

t he seati,n 0.Sens 13) .apd/ or, from t.h rqoxim.t ensgars. (24) in

hdi &1 onegd BiBSaREfheiiital Hnal an PRy oBReks fanckn BF BRESAN @onsor (23).
The ski | k; i hathe 11 fate] NNV ' 8) will
tend to éﬁ‘%&fﬁ?ﬁgnﬁid&aﬁpwefb re%l h?ﬁe er1 e hlgFﬁeﬁgv%\?&tﬁ B?/ﬁtfei aptﬁ ?ﬁgﬁf Ele) beacon
(8) and todweep cldaniHigh dehdtysleary-dgtysemndded glafics swoh azraee wedao preferred to

WO 02/ 37. 137, PCT/ 1 /U 1798 array of s in nsor.s, fromthe
shouFYer MERYRCirS ctcﬁ%esraé%glggen@x@fefjsveffﬁ%eagfflfﬁs&y%& qul%}ps_em ng the
cui o ( Tajs SRERERodR suRetafts plcterly e o R i Ty “Sensors
{24) cansupplensended x5 mma@twmﬂe@ivblamﬁjxmts. an audible alarmor a wirel ess

renote alarmsignal: they can also be used to generate a fuel shut-off
signal that triggers the air switch (16) to shut off the fuel flow |If

needs be, therpi@pidtiiila SROKRHS{ it Aal \AREATINthabh fshiiiRka By al arm

when an object 1s"at an outer thres e and to trigger the air
swi t ¢h ( arl8iray of liphHvisiifityt kery high-brighimesd 6 EDs (1 2)ahatigxents mombandues t o

approach the_heaco 8).after the alarmis trigge or, cr.0§ses an inner

t hr eshol EFOHPQM(%Rﬂ@?%@ﬁ%nEﬁSé‘FﬁﬁséBPe%ﬂ' ﬁ?ij%)é%l E8ahpove rol i es
upon an i i LM Ioed St sible to
trigger %e&bﬁr@hg{sgfﬁg& tioglﬁg% %rgﬁ,ﬂﬁéemf?é&il};a]ré f‘ﬂ%ﬁ?"s%%gy ( 12). This
Vi si bl e atoandtiecbeaben o0 360feiicld pf arewabut itd viewgrsl frarh Abeweuncteblygmirbsafichangi ng

t he di splay. behavjour of the LED array.(12). Ln order, that a,triggering
signal i é“ﬁ’é’gf’glm ]Iygﬁ%ﬁﬁ)t"émi% © 81t &E%Iléw O%IXWHF‘%P]@rB@at\‘ﬁIﬁr ation
sensgss may be enpl oyed to provide a backup signal should one or 20 nore of

the vibration sensors fail. Atest facility may be incorporated into the
el ectrical syJhedEDsd1p)aeisvickedranfhyed $cating sqpeora(d 3) sitwatetl insiddtbek of t he

Integrit ¥101?<];w tsgﬁl @5 %% rei b%gclzonC@thC}Psebrgtt%mbeec{gg.r ’Fheaseating sensor (15) isa

microswitch including an actuating element that bears against a shoulder within the

rim of the recess when the shell is correctly seated in the recess. When the actuating
25  element is depressed by the shoulder, the microswitch closes a circuit that powers the
LEDs (12), which by illuminating therefore serve to confirm that the beacon (8) is
correctly in place. To guarantee correct seating, there could be more than one seating
sensor spaced angularly around the bottom edge of the shell, all of which have to bear
against the shoulder to close the circuit that powers the LEDs.
30
A suitable microswitch is available from RS Components at

http://rswww.com.



refuel ling operation begins. For exanple, the test facility nmay be arranged
such that 25 when the beacon is seated in the refuelling pit, the LEDs (12)
will TigQtosus9y if all of the conponents are fully funptiemalnsrbs gures 3
to 5 show a second enbodi rent of the -invention wherein many of the

el ectrical conponents of the first enbodiment shown in Figure 1 and Figure

2 3 I d t] I ti ts. This furth
2 e 20 e PRy B BT e bad 0 A G P RRGBe a h R heacon
in the bﬁ&?%éf*’ ¥6mpiedled ditbltd BbmQhe hi? fRS (ﬂ?ﬂé&fghlépl“-jlﬁfcﬁé& (15)WPn@g/ 3p37

PCT/ C B 98 use. The states of the valves1n a priority pilot valve
B, a sol thndbeatosps plaged/aer e réfuclling pit] the oppratar gustefitsentixling from tthe - of f ai r
,valve F can be nofed. To. enter .the pperative state of Fi e.4, the

ot el | | SECRaHas T Hunion: D ad P by pasiyai egtupton ST Giddn il ci

rel ease b gy 5] al | ofyiPf the mains
.air hoseé\‘g%ﬁe}s)%g%’s to teﬁﬁrg%gr’ggggfr?% @hcgﬁggég%zgé@gtnﬁ? g&’géét wo- second pul se
t o pri ortbrqugpithoswitel, and 83/2ZNeve(ll7s whivhi snless energibetiais commalytopenné 3 t o port
2 and conseguent |y spri qgegl oaded piston D (corresponding to the pneumatic
act uat or Plgadipatar On@BPFP ©-enbodi ment) is held down against its bias by the
passage of to pressurised air through B. Wen piston Dis held down, this
allows the refuelling operator to position a safety lanyard fromthe pit

head in a | anAisogalde 842 valve i9.maldedy|Paryen Piednatic; para humber BsPBI921 0 f eat ures
(5) and (20) of the first_enbodi mrent and are .not shown here. 15 As a result

(f or 1exathae sitchdady PEB-B20d 1e HeHve selenqidastivateds/J yave iymade 1ol | er
spring v Eqd . i g f and hence
11 g Hrmer BahAREAmIGRRIR BERC Bbbnferll el i el 0 TV CH
spring vaiquigedbyseachhighe ¢fB72 valveis well documiunesd £d coasigtonttwith effety-in flence,
pressurised air is allowed to progress to the pit head valve via a quick
rel ease ¥aAling @yvignmgat.ch was connected to the pit head 20 val ve before
the mains air supply was connected to the beacon via the quick rel ease
connector G Once these steps have been taken, the protective beacon is
readys f or useWdied pldvingiht based (8pdvee abefaclhiag pitpthe operatvy attivatggracssuri sed air
i ssuing through H 25 This,  second enbodi nent of the protective beacon only
has ext eHRST (1Pt shawmdwy niessinggonitablyniacsd seuch dwiien sThiy ensrgissiqndhe triggering

nmeans fo } L 8f I; T r§.,are not
shown bubioBShe 4 28elRd 7] RiG Bl Uiy ReeaRE Ko S GBI o 01 P e

ul t r asonpeun®inis Qttuatde (( BH thad a@hing tie attddidrbytdieving tHeaidtudtor pivtat@d) by t he

ul trasonic sensors, hence trigger,i n? the systeminto the state shown in

Fi gur e 5dowmgargly against thebiasiad asprisef L) prithin theactator body. Pressurisediaiinal to t he
i npug, of I 1 >+ : J : 1 of C and
nence? ads iR AR dbnd e eGP T Alond Pt inathy CobfnB®E: 17
causes t timspausing thy updérgtound valkye B the hydrant to open.

During a timeout period determined by the timer (for example, one minute

from pressing the button), the operator must connect the lanyard (5) to a cleat (20)

25  mounted on an arm (21) attached to the downwardly-retracted piston (18) of the
actuator. A microswitch (22) on the arm (21) detects the presence of the lanyard (5) in
the cleat (20) and, when closed by the presence of the lanyard (5), energises the 3/2
valve (17) to keep the valve closed after the timer has deactivated. However, if the
timeout period expires without the lanyard (5) being put into the cleat (20), the 3/2

30  valve (17) opens. By virtue of the non-energised air switch (16) that allows air to flow
from the T~junction (15) to atmosphere via the 3/2 valve (17), this depressurises the
air line leading to the coupling and so shuts off the fuel supply.



12 WO 02/ 3p37 PCT/ @&B(11/0~798 switch the connection of port 2 of valve B
fromport 3 to port 1. The connection of port 2 to port 1, which vents to
-at nosphepgy yH#YsLes the spring-1oaded cylinder D to depresporiceel/amds hence
to return to its normal position under spring bias. On returning to its
normal position, the lanyard is pulled by D and this automatically cl oses
the pit head . ' ' Kl 1 ine

bet ween B andi{t gﬁoseo&(%%@%ﬁ%ge éfﬂr%|ﬂ?eﬁgglﬁ’§f§m%§3§}s‘j’%%9%°{’€?8325%%%5suri se.

As val vecdntsias u @ibratior stinSor{23 ythataan @fergizp and Bevvd wipkn HetanesevitcB (86)doF, t he
air line between E and F al so depressurises. The I gss . of |10 air pressure
fromE c%ﬁ%@epf?%pf aip to the rpgpeliqactupterd) &) whemthe vibratinsgnsasi(@Ped st at e,

wher eupo o | Loy i 33 oY and F is
vent od et RRESEH R diefic bEYHE Heachhce) bk RECIEFD, & DBl by AL |

hydr ant wellidigitddel Tiie deprogsatigsi théEndugiakiv attuior (I4e it mdld tied lenydrd addi tion
to being closed through the activation of the safety lanyard. 15 It wll be

appr eci at@dnd hgros shutsiosvnstbe srfielling pil meshanicallyeSisaptiangouslyutheof f of the pit

hydr ant on._ac e act i.n WM th the.cone by a
foreign %ﬁ%é%‘?ﬁ&h{;gb %gfl ?ﬁeaifrpy?ah?%i © g@é’gﬁﬁ (gﬁo%g)lp g‘gﬁﬁm\éﬁf a?ﬂ%‘géssﬁﬁﬁgnt I on has
an advan{lrger neleadifg td theSbupslipqd) ad shutstidwibthe hidrahtiitpehse@w from the pit
hydrant is automatically shut off 20 in two ways - by the pneumatic pit

head val ve shut-off nechani sm shutting down the pneumatically actuated pit

lanyMa by rolautmdpeBedREr AMER s fea i RRMR SR (he

i nvent i vaown aaRRlaticallifin'the evént Bf £66Hsioh Mitithe BEcbRYB)DBefefthmgidaghabe ot her
specific forns without departing fromits essential attributes.

Accor di nghd consequentiniaickleakagd carposeutiOf apursaeit ippueiterafesied thas thend ot her

| heg.ei h h .the f i i fi
descr| pt Peiroh LB aREs okt 1T taliBio BE ol AR ki Himp RAR IRV W 0) S
PCT/ GBOLpfsteiét tobAhbEordingly, A6th StsMRAL PIIbIIRY fédhdrks GRA aBehedIBDt i Oned to

deter danmging access to a 5 deactivatable hazard, the beacon (8) including
meanss f oarrgiedld) andits pefoun acflestivityjandsize, thecheaenn offFigre dallsodnclbdesendi ng

d ' to t d,.2, The b f im| in det
o oo U RRSERRS sl CrORER i i SIS PSR e Bround BERGE 1 mans.
for em t gkiaghal pgﬁﬁherfleftﬁegea@%qsvpj@g ufdeftHO IED hthy. M bestWhoviing an LED

array (12). 5. The beacon of aim3 or Caim4, wherein the light emtting
means ar Eigugeatfour proximitysepsens (24)iag A0° torsagh eihscantogethergiveot60Zont al Iy in

use.

coverage around the beacon.

20

The proximity sensors (24) are able to detect an object when it encroaches into

a sensing field at a predetermined range of, say, 1m and, in response to such detection,
to set off a warning siren (not shown) that provides a warning audible to those near
the beacon (8). This may, for example, be enough to prevent a driver inadvertently

25  reversing a vehicle into the beacon (8) and will, at least, alert the refuelling operator
that there is a risk of collision in case the operator does not notice how close the
vehicle is to hitting the beacon (8). It is envisaged that a siren of approximately 130dB
could be accommodated within the beacon (8) and would be adequately loud for the
task. The proximity sensors (24) may be of ultrasonic type, similar to those used on

30 the front or rear of vehicles to provide distance information while parking.

Alternatively or in addition to a warning siren, a wireless signal such as a low-

power radio or infra-red signal may be sent out from an appropriate transmitter (not

9



6. The beacon of Claim?2, further including reflector neans. 7. The beacon
of any preceding Claim wherein deterrence is by audible warning. 20 8. The
~beacon ofyoanp7yereceding Claim wherein deterrence i s by WECEGBEHN4798

transm ssion of a warning signal. 9. The beacon of any preceding O aim
wherein deterrence is by a warning or warning 25 signal whose

char act ehbem) Gothifth¥ shéll. RGOS €8 Md 'Bkéd\ﬁ)lb'%é‘dr}é% i bng access
to the hazar?j. 10. Tﬁe beacor%g‘g&:CI| d ailtr)rl1 9, vvheyrei n tﬁ@ﬁﬁreeﬁﬁhoo of

damagi ngravide she éperatet eff thi reediviy sodheaspr driendf 3 suitably-eduigpet veliiclehe beacon.

30 | 1. The b f. daim 10 in the |ikelihood of i
20 e T oy M o O IR S

U2/ 37. 13453¢ dFREATPIE 188ns! 8r call e RBAEPRigREr ARNKer¥aREEEsionsCuah M thur t her

i ncluding collision sensor nmeans responsive to noverient of the beacon. 13.
The 5eacaomdtichrakimg bE vehibles ghahfaahue g wlatriisg receivenascr comgponsnt(ofap i s

. responsi.ve t I bration_of the beacon.. .14 . The,beacon.of Caim 12 or
G af m 1 9o gt APty ) HPUPYS 1 BrORIOvHEdsRd (s Sgtel FEGHRESFYR 1o ¢ 111 ng
of the hoaqaRniyid ditirel) REFAEAL AhiQts GHhe REBGR dhrddl Werdbiably-dqulipeacOMPr i sing
proximty sensgﬂ&rrealrr\es}( 22) responssi ve teg'{lgroxil)m t‘y of g tﬁqegj?jedla The
beacon oAcoOidinglyld signileranmgtshstenrioanvisagyd ey aep badaus tq thd wairsing esponsi ve
to the distance_qf .f.he threat. fromthe beacon. 15 17. The beacon of any
pr ecedi r@ﬁéﬁaﬁ-ﬂ#ﬁmﬁ?w S?rﬁ@ﬁegpvﬁgmm?%smgﬁhemﬂ 8Ol &ensi ng t he
| ocafyl O : : e beacon of Claim 17, wherein the |ocation
sen?c())r %e@#ﬁ@%ggggc?cg‘%%b?ﬁse 20 | ocation of the beacon with respect to
a datum 19. The beacon of Claim 18, wherein the datumis a co-operating

15, "aher ei n Wbt SERORBHTE GHEBH Sl BB HIEE e DeRBid dGABIAER owi tch |
The. beachn o e L SRR e e e Rt pa B I 2 g
t he fuel pipe (3) and the air feed (4). In this case, the operator simply uses a waterproof
15  push-connector (26) to connect the cone (8) to the power supply lead (25). However,
this form of power supply is not critical to the invention. For example, power may be
supplied from a suitably-adapted refuelling pit, although this option is less preferred in
view of the need for adaptation. More preferably, there may be an internal battery
which is ideally rechargeable. If rechargeable, the internal battery is advantageously
20  rechargeable during daylight by solar cells (not shown) mounted on the outside of the
shell (9). The provision of a battery would enable the beacon (8) to be self-sufficient

from any support vehicles.

As the electrical systems mentioned above operate on low power, this
25 minimises electrical ignition sources for any fuel vapours present. The high proportion

of pneumatic components is similarly advantageous.

Many other variations and additional options are possible within the inventive
concept. For example, the air switch (16) can be responsive to inputs from the seating
30  sensor (13) and/or from the proximity sensors (24) in addition to, or as an alternative
to, input from the vibration sensor (23). The skilled reader will appreciate that
collision with the beacon (8) will tend to unseat the beacon (8) from the refuelling pit

by tilting the beacon (8) and hence lifting the seating sensor (13), or one of a preferred

10



30 hazard is responsive to the collision sensor neans recited in any of
Clains 12 to 14 or the proximty sensor neans recited in Caim1l5 or Caim
+16. 15 w243 7.t37 PCT/G BU 1 /U. 1798 22. The beacon oPCHEGBIpHELRdI ng
Caim further including manual override neans (5, 6, 7) for deactivating
the hazard. 23. The beacon of any preceding C ai mand being adapted

ohor o T SRR RS e AP HeRONGer (LR LR ARG L O M 2

accommdAbuda@rotﬂnepdmz@mhd cunmmhat pawGer® the [IE] atren(ld), this canye pseddedi ng C ai m
and bei ng, ted tQ L{ sub ta aII bove t he hazard. 26. The beacon of
any prec A SYRGRAI )P § ut %‘F W(:Ieter damagi ng access to a fuel
condui t, the beacon i ncl udi ng means co-operable with the conduit to shut
of f 15 fuel flow through the conduit in the event of actual or inpending

damagi ng acceSanilaly, e proxishityt sensdts (2 earblesed t@ ferfekaé Mo2Sthanpigt &i n t he
nmeans co-operable with the conduit include pneumatic actuator means (14).
20 28. 1ble alagm Qg wirelps romote gharpsignal ewmbedlsaétmg&nsmt%ans is

girggggrltsed al r%%@;ﬂ%ﬁ%&tﬁé g@twﬁl]();g@&ﬁ'téff ﬁ%ﬁﬂ@\? ?%gdl’s i ncl udi ng

pr essur i b& dheproxizhieesbnddrs (B4)an be lﬂ@ﬁiya@tcetrig@em dlarin Whérear dfjied@ssoci at ed
with the conduit, 30. The beacon of Claim?29, further including an air

switch (atep QWerthisshald distanse gad tod5geathentr switghl 1onto st offithefuelfiow o t he
13, 23, 24
b Al off i S8l You o bofhadylin BAROATE Aoh- B auRBS BhegliANy (05, 23 29

further cmsée\gdnm@eﬁﬁgegmwa@me@ble with a manual fuel shut-off (5, 6, 7)
associated with the conduit. 16

Whilst the preferred embodiment described above relies upon an audible alarm
responsive to proximity, it is also possible to trigger a visible alarm additional to the
15  usual LED display (12). This visible alarm can be provided by an auxiliary light
source or by changing the display behaviour of the LED array (12).

In order that a triggering signal is reliably sent to the controlling switch,
multiple vibration sensors may be employed to provide a backup signal should one or

20 more of the vibration sensors fail.

A test facility may be incorporated into the electrical systems to provide a
refuelling operator with a check of the integrity of the electrical components before a
refuelling operation begins. For example, the test facility may be arranged such that
25  when the beacon is seated in the refuelling pit, the LEDs (12) will light up only if all
of the components are fully functional.

Figures 3 to 5 show a second embodiment of the invention wherein many of
the electrical components of the first embodiment shown in Figure 1 and Figure 2 are
30 replaced by pneumatically actuating components. This further reduces the risk of

igniting flammable material.

Figure 3 shows the beacon in the inoperative state just prior to being set up for

11



WO 02/ 37-437 PCT/ G BO1 /(1-( 798 32. The beacon of C aim 31, wherein the
manual fuel shut off is cable operated (5) and the beacon includes neans
for pul lywodashgrcabl e, 33. The beacon of d aim 32, whereircr/oBovansal fuel
shut off remains manually 5 operable by an operator pulling the cable (5).
34. The beacon of any of Clains 31 to 33, further including neans (22)

responsi | Q]Eaeﬁ% Qte,p&mq?t : I shut-off to
shut offﬁétgh’gﬁ)?%éteé ?f%\?vﬂvgg) : riet;"glelacon 0 ’%og%}{r%# : ur ‘%gl%’al ncl udi ng
ti meout moHenspripgvaivietl agl astssbofilhir vdlveF par bogotédr connecting the beacon to

t he manual fuel shut-off before shutting off the fuel flow 36. The beacon
of any preceding Caimand being adapted to deter damagi ng access 15 to a

fuel dui t, i | ks | . ' i sed
T o at mospharaePEREREE ol iyl  HErdrdellng, SparbPRUERLGE 1 P70 (hu
of f fsuel mbinswirtsbppiyhbsd (2¢) wonghick refeasé coinketdr Oy IhpsagenetatorA séhsds The

. beacon of any preceding d ai, further including nmeans for conpection to an
20 el ectihr cainestigret thednaias giphyse 28d sspandsdo s Rressise Khange &y sepdang ¥he beacon

of any cedi j . f ro.| ' | el rical, power

sour ce. p@@ %&bﬁ@%@% %orﬁf%bﬁ%v&i\%%gﬁi e;bgl%st%%gdrs Q%'ﬁ}é:i%{d)l cr?agécttggﬁgrtocel | array
for rechgsyrgl agd bét&e@xfé&ﬂ? Rpdingloaddd pistidh DORVEEspRading @o tthnedmatdd ety system

i ncluding a deactivatable hazard and a portabl e beacon (8) in accordance

wi t h anyacsiaserddihef the Sirshenbodiguent)in beld dowarpgainsiGlshiag lothe phssegs of t he beacon
IS pQsit] . er magi ng access to the hazard and is linked to the
hazald 1 rrgggtﬁﬂag%g%%%ho “ deactivation. 17 WD 02/3p37 PCT/ GBI |1/ U.t798
42. A fuel supply or storage system the system conprising a portable
beacon (8) according to any of Clainms 1 to 39 adapted to deter collision
with an expos¥hen pisioncBrigibeld downethiseallonis thewsfueliingopesaipstoqysisigar@abl e wi t h

hetuar ort i Eitord e pikfond i Aot e bE D 3N oed A i o1 1 e
| eakage @rrebpéild tbFEaEE (HUNHI(Z0)VT KPR OAnbAIIMESRt £RANESht-shdvm hire f uel

supply or storage system of aim 42 and bei ng adagt.ed to refuel aircraft.
10 415, AAs airespbii(for exqamplediydnedns of padcroswidgh ikea22) efFiginsrl ) thasiotlgr t he f uel

supply Osrpnsntgovraﬁ%% 1Ssyc?(§s%m c%fnngtl%lg %]oé:% of E to port 1 of E and hence admitting
high-pressure air to pilot spring valve F. This switches pilot spring valve F so that port

2 of F is connected to port 1 of F. Hence, pressurised air is allowed to progress to the
pit head valve via a quick release connector H, which was connected to the pit head
20  valve before the mains air supply was connected to the beacon via the quick release

connector G.

Once these steps have been taken, the protective beacon is ready for use and
the pit head valve has been opened by the pressurised air issuing through H.
25
This second embodiment of the protective beacon only has externally mounted
ultrasonic distance sensors providing the triggering means for shutting down the
refuelling procedure. These sensors are not shown but correspond to feature (24) of
the first embodiment. Should the ultrasonic sensors detect an object within the region
30  guarded by the ultrasonic sensors, hence triggering the system into the state shown in
Figure 5, the output from the sensors provides a 24 volt D.C. signal to the input of
solenoid spring valve C, connecting port 2 of C to port 1 of C and hence admitting
high-pressure air to the priority pilot valve B. This causes the priority pilot valve B to
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45. A nethod of protection against a deactivatable hazard, the nethod
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5. The beacon of Claim 3 or Claim 4, wherein the light emitting means are adapted to

15  project light only substantially horizontally in use.
6. The beacon of Claim 2, further including reflector means.

7. The beacon of any preceding Claim, wherein deterrence is by audible warning.
20
8. The beacon of any preceding Claim, wherein deterrence is by wireless transmission

of a warning signal.

9. The beacon of any preceding Claim, wherein deterrence is by a warning or warning
25  signal whose characteristics vary in accordance with the likelihood of damaging

access to the hazard.

10. The beacon of Claim 9, wherein the likelihood of damaging access is determined
by the proximity of a threat to the beacon.

30
11. The beacon of Claim 10, wherein the likelihood of damaging access is determined
by the distance of the threat from the beacon.
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16. The beacon of Claim 15, wherein the proximity sensor means (24) is responsive
to the distance of the threat from the beacon.

15
17. The beacon of any preceding Claim, further including location sensor means for

sensing the location of the beacon.

18. The beacon of Claim 17, wherein the location sensor means is adapted to sense

20  location of the beacon with respect to a datum.

19. The beacon of Claim 18, wherein the datum is a co-operating formation (11)

shaped to complement the beacon.

25 20. The beacon of Claim 19, wherein the location sensor means comprises at least
one microswitch positioned to sense mating engagement of the beacon and the

formation.
21. The beacon of any of Claims 12 to 16, wherein the means for deactivating the

30  hazard is responsive to the collision sensor means recited in any of Claims 12 to 14 or

the proximity sensor means recited in Claim 15 or Claim 16.
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10 25. The beacon of any preceding Claim and being adapted to lie substantially above
the hazard.

26. The beacon of any preceding Claim and being adapted to deter damaging access
to a fuel conduit, the beacon including means co-operable with the conduit to shut off
15 fuel flow through the conduit in the event of actual or impending damaging access to

the conduit.

27. The beacon of Claim 26, wherein the means co-operable with the conduit include
preumatic actuator means (14).

20
28. The beacon of Claim 27, wherein the pneumatic actuator means is biased to shut

off fuel flow through the conduit in the absence of pressurised air.

29. The beacon of Claim 26 or Claim 27, further including pressurised air bleed

25  means connectable to an air line (4) associated with the conduit.

30. The beacon of Claim 29, further including an air switch (16) that blocks the
passage of air from the air line (4) to the pneumatic actuator means (14) in response to
the sensor means (13, 23, 24) of any of Claims 12 to 16.

30
31. The beacon of any of Claims 26 to 30, further including means co-operable with a
manual fvel shut-off (5, 6, 7) associated with the conduit.
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34. The beacon of any of Claims 31 to 33, further including means (22) responsive to

failure to connect the beacon to the manual fuel shui-off to shut off the fuel flow.

10 35. The beacon of Claim 34, further including timeout means permitting a set-up time
period for connecting the beacon to the manual fuel shut-off before shutting off the
fuel flow.

36. The beacon of any preceding Claim and being adapted to deter damaging access
15  to a fuel conduit, the beacon including a valve (17) for exhausting pressurised air to
atmosphere from an air line (4) associated with the conduit to shut off fuel flow

through the conduit controlled by the air line.

37. The beacon of any preceding Claim, further including means for connection to an

20 electrical power source (26) associated with the hazard.

38. The beacon of any preceding Claim, further including an internal electrical power

source.

25 39. The beacon of Claim 38, further including a solar cell array for recharging the

internal electrical power source.

40, A safety system including a deactivatable hazard and a portable beacon (8) in
accordance with any preceding Claim,

30
41. The system of Claim 40, wherein the beacon is positioned to deter damaging

access to the hazard and is linked to the hazard for the purpose of deactivation.
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43. The fuel supply or storage system of Claim 42 and being adapted to refuel

aircraft,

10 44. An airport, airfield, helipad or aircraft carrier having the fuel supply or storage
system of Claim 43.

45. A method of protection against a deactivatable hazard, the method comprising
positioning a portable beacon (8) to deter damaging access to the hazard and the
15  portable beacon (8) deactivating the hazard in the event of actual or impending

damaging access to the hazard.

46. A method of preventing uncontrolled leakage of fuel caused by collision damage
to an exposed conduit in a fuel supply or storage system, the method comprising

20  positioning a portable beacon (8) to deter collision with the conduit and in the event of
actual or impending collision with the beacon, the beacon co-operating with the

conduit to shut off fuel flow through the conduit.

47. A beacon substantially as hereinbefore described, with reference to Figure 1 or

25  Figure 2 of the accompanying drawings.

48. A method of protection substantially as hereinbefore described, with reference to

Figure 1 or Figure 2 of the accompanying drawings.
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