.17 Mpacn aoo5 1 PROTECTI VE BEACON This invention relates to a Makricwe 005
beacon for warning of potential hazards. Specific aspects of the invention
relate to the hazards presented in usej of aircraft 5 refuelling protection
systens, which systens will be used hereinafter in describing the

invention and its benefits. Aircraft refuelling systens in use at nost
substantial airports incorporate lydrant system including a
network of fuel storage tanks burte e=ar+port apron. The storage

t anks conmuni cate t hrough pi pework and vaI ves in aring min system

leading to a plurality of refuelling pits. Each refuelling pit contains a

val ved pit headhisiadventioarelatdsite a pomtestive batcon bremarmingmif potentisli lmgarfib.ush wit h

the surrqundi.ng surface of the ron. en renoved, .the cover .permts
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i nl i ne puryentidhesditpbenzditoper at e autorratl cally 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 sufficient pressure to refuel
nore than 20 tﬁitlEP | systens
of this type, %r?cer?fltjéﬁ?% g%sg%%%?q%gﬁ%%‘ﬂs{l& %@aﬁfqﬁo@éﬁg%ﬁ, provi des
the |ink betergerundhydiantsyafem mobhding edaredtki dfgfuqilstoragﬁhmksﬁmnpdheﬂlef t he

hydr ant di spenser to nmonitor the uant and lity of fuel

i sperfded % OFﬁer%f@?%tPfageh@eﬂ@s cubiobel Bspndefesin FE0osi ¢ i oned
adj acent trﬁ'ﬁn el flow ng
fromthe pit qéﬁ%ﬁ% gﬁr cr!g:‘t et?glglﬁé\mtégr?%%ﬁégmq%#%ﬁﬁnggt di spenser
is connectvahfedqnttlieaad pid a temanable cavelfthetl, Wwheginglae, bes fhobevitintiet o t he
aircraft by ano i hose.. The hydr di spenser SO. carry
Chese pi plTOMABEBIECRAEe TR W aembtgo HrePve eI geoRs @ P Bht o,
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the pit head. |7? HARCH aj oCk
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The underground refuelling network is pressurised and maintains fuel pressure
through a series of automatic inline .pumps. These pumps operate automatically in the
event of a detected drop in fuel pressure, for instance when an aircraft begins to take
fuel from the refuelling network, so that there is sufficient pressure to refuel more than

20  one aircraft simultaneously.

In aircraft refuelling systems of this type, a refuelling support vehicle, or
hydrant dispenser, provides the link between an aircraft and érefuelling pit. The
purpose of the hydrant dispenser is to monitor the quantity and quality of fuel

25  dispensed to the aircraft. Accordingly, the hydrant dispenser is positioned adjacent the
aircraft’s refuelling point to meter and filter fuel flowing from the pit head to the
aircraft, for which purpose the hydrant dispenser is connected to the pit head by a
fuelling pipe or hose and to the aircraft by another pipe or hose. The hydrant dispenser
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.



The operator of the hydrant dispenser is responsible for the oper)a;yimRCH 2,005
integrity and safety of the vehicle and of the pipes and couplings
constituting the fuel line or conduit between the aircraft and the pit
head. 5 Accidents can happen on airporg aprons and if they do, they can
have serious ' consequences in view of the presence of fuel-laden pipes and
adj acent fuel-laden aircraft. The vehicles and nachinery used on airport
aprons are oft ghe bpérafr Of tHe hylditivt Sispénsera) tdsponsitle for tAdOpeaatic) ttelrity i cul t
for their operators to position accurately. This increases the risk of

col | i si onang safety of the vehirde angl ofthe pipesiand ¢ayplingsconptithng the fel S &F more t he
envi ronment J i i t l.li.Rg takes place is often noisy and
physi cal | ﬁ&aié%é)\rllgg‘y%&tﬁ%a %rﬁét aflétiﬂ{(f’lliﬁtfll&ég%t to hear shouted warnings that a
collision is immnent. Al of these factors contribute to the |ikelihood
of a fuel pipe being snagged and fractured, or of the coupling between the
pi pe ahd the piccideats caehanpen Rp BRI aprens akif dhey|dopthek ean havs seRRUSHS

likely sect] i . 1 ef i f .col | i;Si and cause
a tuel T oansliledinofoy St il BBl hipR s 3uRel B "TC, LT Thg
pit. Theakeaudfil TROveticlédwdahichivisay usedbnt du@ottabtodk latd\¢ftddi lpgetditt | eads from

the coupling to the _hydrant dispenser do not rise nmuch above ground |evel
and are r #vaiblgexiyemities) angpocengisfiadt foptheliopsratars tagpositipn acguratelindi ng

machi nery kin em . i Al : it even if a
col lisi onT(l:H %8%5% H]aer{ﬁ&(;%?éggﬁgm‘ﬁgf rek'seeé@,gg %}#ﬂﬁ?ﬁ m%nEPgHgg IFpr'IEJ} S a matter of
cl osi ng aFuAhétthorOtheleavietimerft @ivRich adicrafpdefueliiigthked pldceSsibfiérngpidyt r e by
starving it _of fuel. Unfortunately, this is not so. It _is not practical for

25 the praadphwsicalyidempnding malgrg itdiffisyls tachsar shawtedr waraings shas agalligioan a

nor nal dr .0 fuel y . -ng. el i a pressure
drop that %ﬁ‘lng"tn © a%l Jgé%%??%cgorgggﬁem?%%gg ﬁlgg ggg&l’dr’]oqiahu@efrélﬁ %ggpgng net wor K.
In fact, blaghadatifp@nRd, fFithédduplind BetwRer tidPipe iristhe plthesd Beihgak in the
refuelling network, the pressure control neans of the system has swi tched
on addi ti gﬁ%ﬂkeéﬁééﬂmﬁeéldlfpkﬁﬁ-purrps in an attenpt to restore fuel 30
pressucre in the ring main system thereby worsening the already dangerous
situation by punping ever nore fuel to the site of the | eak. A sinple
fracture in anTabewst likklpseioh ieh refoelting hetoaik forarcefliBich to ddoe and

uncontrol | ed gusher of fuel, which wl|l 1V- MARCH c! RVb . .
cause a fuel leak is in the link between the hydrant dispenser and the refuelling pit.

=t

The coupling at the pit head and the refuelling pipe that leads from the coupling to the
hydrant dispenser do not rise much above ground level and are relatively small

20  compared to the scale of the surrounding machinery, making them easy to miss.

It might be thought that even if a collision did occur and cause a fuel leak, it
would simply be a matter of closing a valve to prevent, contain or extinguish a
resulting fire by starving it of fuel. Unfortunately, this is not so. It is not practical for
25  the pressure control means of the system to differ.entiatelbetween' a normal drop in fuel |
pressure that occurs during refuelling and a pressure drdp that mi ght have occurred
due to a leakage in the refuelling network. In fact, it has happened that after an
accident has caused a leak in the refuelling network, the pressure control means of the
system has switched on additional pressurisation pumps in an attempt to restore fuel
30  pressure in the ring main system, thereby worsening the already dangerous situation
by pumping ever more fuel to the site of the leak. A simple fracture in an above-

ground fuel conduit can therefore cause an uncontrolled gusher of fuel, which will



3 alnost certainly catch fire. The potentially catastrophic consgguences. o
this' happeni ng cl ose to fuel-laden aircraft need no el aborati on'.‘g'cﬁaﬁé%ﬁ 5(0'05

practice to prevent such accidents involves placing one or nore 5 warning
flags and warning cones around the vicignity of a refuelling operation when
t he hydrant dispenser has a |live fuel connection. Further, current practice
i nvol ves providing a refuelling operator with a | anyard that the operator

can pul | %ﬁn@st'c@ﬁ&in!y&fawhtﬁre.tm%&&ﬁiaﬂlb%a&iﬁidfﬁimﬁmeﬂds ofigdgl to stop the
flow of fuel in an energency. The operator nust therefore keep a close

wat ch f or heppenieg ¢lesd tel @l-lagquﬁ\@eedim@lmaum- and the refuelling area so
that if the operator fears that a collision nmay occur, he pulls the

| anyard in an attenpt to shut down the refuelling pit before the collision

actual 'y happahgrenf pRicted topévent ahiacsidefis hRskves pacingbav er iore
unsatisfactory as it relies upon 15 al ertness of the refuelling operator

and hufan waniag\flags pechweming ¢anes pround theafieinity,of 3 reduellinghoperationgyhen j f t he

anyard i (0ehPERRGRPT S T LRGBS e

i nst ances pigvidinghaeficllBgupertadyiet a anyaiditkdtehesierdto da@ pilltal adadtedsogtl | | ng
pi pe or coupli na an d the |anyard beln trat&gsd beneath a wheel of the

vehi cl e i foglose verra thp pnead © stopethe dloyeapivieelinangmetgssed B¢ pul 1ing on

the end of the |anyagrd.. Al.s ilst . pig heads have a_ fai- design, it
< possi biogeior Rt e R SRp o Tk et fhr BRTEACR e T be R Ng. *Phe
val ve 1at  aind theliRGuallinpedita SUhariPad Gferdoifear €hab b ColliABYY ddeat, he patls t abl e
beacon can be 25 positioned to deter damagi ng access to _a deactjvatable
hazard, t fbe agadnn pmetteraptie shitadosvrfthe rezf@%lgng pikbelare thpsoisioaragtualyt he event
of inpend%@g gﬁnaging access to the hazard and proximty sensor neans
responsi vé B Phe proximty of a threat, wherein the proximty sensor
means i s responsive to the distance of the threat fromthe beacon. The
principle can al so be expressed as_a_ method of protection_ against a

deact i vat abl e Jherfazanipractice apdesesbied shnyeilsunsatifodpryiasit IeaURSY t abl e
peacondedie et P raTRE Raon B bt ey KPR p AR e bt (o ©
t he beacorso, it Faild¥RE&k dfekdior is incapacitated, slow or unobservant, and also because the

lanyard itself might not work in an emergency situation. For example, instances have

been documented 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 impending damaging access to the
hazard and proximity sensor means responsive to the proximity of a threat, wherein
the proximity sensor means is responsive to the distance of the threat from the beacon.
The principle can also be expressed as a method of protection against a deactivatable

30  hazard, the method comprising positioning a portable beacon to deter damaging access
by a threat tb the hazard and the portable beacon deactivating the hazard in response
to proximity of the threat to the beacon.



4 Thus, the invention has application beyond the field of fuel g d o
'storage systens but it has particular benefits in that field. ifﬁ%ﬁéﬁhﬁgOS

background, therefore, +the invention can be expressed as a beacon adapted
to deter dammgi ng access to a fuel conduit, the beacon including neans
co-operable wth the conduit to shut off fuel flow 5 through the conduit in
the event of actual or inpending danagi ng access to the conduit. The

i nvention can atig, e u%aﬁ&%@sdap@ﬁc@ada% &mm@mrde&fﬁl@l sd§1§19rand@meng

access to a fuel conduit, the béacon |nc?u ding a val ve for exhausting
pressuri sesystgms bubit has WQplkierbeﬂeﬁtsmléhﬁtﬁﬁld H@N@Sﬁbgmplgrewmehefpm condui t
to shut oft%fuel fl ow.t hrou

du | | ed th 10
Again, t helf HYEntQm AR Pe T %’?‘Eﬁiraéé‘e eég?r}bﬁapf?fcﬁ? hétgﬁ ‘hﬂ%@ﬁ’?&)ﬁcgﬁ B "‘éQSr essed
as a net hoplded, thé 8RB iMtfudife ARARsYJ- @;sérébqe@%ﬁaqleoéonﬁuﬁ ko $H¥k OETReIGRIW i Si ON

damage to an exposed conduit in a fuel supply or storage system the
met hod 5c ontbraugh ttiae qmduttnmmeregentaofpoﬁualaml1mpbmhng)dmn@gm@a®e8&:tolth¢ sion by a
t hr eat W|thth ondui t. an

ol TR o e, e Bkntioh W hBo b SxoSRl abh brttoR Red Y T RREEE « (o

shut of f fé&@éssfté @\l RbAUAR tH BeabAREIuHIn o'k VPR EthabiStinyl prédstited £ tof he
threat to the beacon. Thé invention extends to a safety Sfi;mt'em i ncluding a

deact i vat adstnesphgrafromamchir 1@ assquiatedibyith threeondnit asslnhebffrfed through
especi al | y, when, t he sitioned to deter damaging access to the
hazard andPf &0 Ifquhtl?é’ag?@e‘f%h‘ﬁﬁg@m for the purpose of deactivation. The

i nventjoon al so enbraces a fuel supply or storage system the system 25

conprising a portable beacon as defined herein adapted to deter collision
with an exposedAgaje,lth@ﬁmd;lsnpply amiest@ag@mpectmflthﬂjlhngltimamsbc@xmp&edbse with

th dui t t ff fuel t t duj t h t of
betual or 4 mEBRRhgre SR Rp e ke Bl fr bR lbian catmes 1 b1 1 o
| eakage ofexb@dd doR@ya ﬁfél éupﬂyoasr RO steth, tﬂlfaememea @ngnsﬂﬁ' 9oﬁgaﬁﬁg ages of

the invention are particul arly ‘appar ent where the fuel supply or storage
system i s aplatabbabeacon tofdetér callistondfyt a thieat whithrthdemdiitend in thetevergtof onal

features ar et forth in,the s t. hi s
hooori Bt 1 ietual B impspiiegisih Rt ieheitan, B tetn QERrafEsth b
conduit to shut off fuel flow through the conduit in response to proximity of the threat

to the beacon.

The invention extends to a safety system including a deactivatable hazard and
20  aportable beacon as defined herein, especially when the beacon is positioned to deter
damaging access to the hazard and is linked to the hazard for the purpose of

deactivation.

The invention also embraces a fuel supply or storage sys_tém, the system
25  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
beacon to prevent uncontrolled leakage of fuel through collision damage to the
conduit. The advantages of the invention are particularly apparent where the fuel

30  supply or storage system is adapted to refuel aircraft.

Further beneficial but optional features are set forth in the subsidiary claims

appended to this description and in the specific description that now follows.



) ("/ARCH ao09 5 Accordingly, in order that this invention canﬁ [
readi'ly understood, reference wll now be made, by way of exa eﬁ]?f‘gcgthOE

acconpanying drawings in which: Figure 1 is a part-sectioned side view of a
preferred enbodi nent of the 5 inventign, showi ng a beacon seated atop a
refuelling pit in use; Figure 2 is a plan view corresponding to Figure 1
but to a reduced scale, showi ng the coverage of proximty sensors di sposed

around t hea §a&aRly, hbriérdHAtqhi3 invenflort bdnBé thodirsddilFMnd&odTrefdiéndent er nal s
of a protective béacon according to a second enbodi ment in an inoperative

state pri oviltmovpbe mgderdhyevay afzagmples tothe acobmpanying drawisgsanvdueh: di agr am of
the beacon of Figure 3 in an operative state 15 ready for use; and Figure
5is acircuit diagramof the beacon of Figures 3 and 4 in a triggered

state after triggedki1ng a@hartisB&idAeacRAR viewpaff £héfetal enoliniee BAtHess. 20
Referring firstly to Figure 1 of the drawings, a pit head of standard

desi gnsand | ayiouentivonghomdrgsa heacpn sedted atorea esfuellingpit frovseed i n t he
surroundi ng concrete or tarnmac of an airport apron. A pit hydrant (1)
rises fromthe base of the recess (10) to near the ground |evel defined by

the apron, so tpighre¥i8R Pldiviek CoRE8PBnditg RPFigufe IS to @ ré&dtlRed sduld,al | y
flush-fitting cover (not shown) can be Secured over the recess to protect
25 t he hydr ant .shewiwg/the covaragesd paexiiniitysensors dishosedharound, the begcangnoved and a
coupling (2) is attached to the hydrant. The coupling (2) is one end of a
fuel pipe (3) or hose that lies generally parallel to the apron, for which

pur posg the counbinR® ik d'ciuit BRgfnPMoNing #RlinttmaR If AHréteetiadYeadsh (1) through
90 fromthe vertical to the horizontal. As is well known in the art, the
fuel pipe (3) lasgolingtoa segandembodingndirs an inogperative satephior topvedmg syade f r om
there to an adlj a(fe t aircraft's fuel inlet. These are omtted fromthe
drawi ngs for cl'™§? X{}?ufe’MARCH dtD5 6 The coupling (2), too, is of standard
design. It receives an air feed conveying pressurised air fromthe hydrant

di spenser that is used to open the underground val ve
Figure 4 is a circuit diagram of the beacon of Figure 3 in an operative state

15 ready for use; and

Figure 5 is a circuit diagram of the beacon of Figures 3 and 4 in a triggered

state after triggering of the beacon's safety shut-off mechanisms.

20 Referring firstly to Figure 1 of the drawings, a pit head of standard design and
layout comprises a circular récess (10) formed in the surrounding concrete or tarmac
of an airport apron. A pit hydrant (1) rises from the base of the recess (10) to near the
ground level defined by the apron, so that when the pit head is not in use, a
substantially flush-fitting cover (not shown) can be secured over the recess to protect

25 the hydrant. However, in use as illustrated, the cover is removed and a coupling (2) is

attached to the hydrant.

The coupling (2) is one end of a fuel pipe (3) or hose that lies generally parallel
to the apron, for which purpose the coupling turns the flow of fuel from the hydrant
30 (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.



in the hydrant so that fuel can flow along the fuel pipe (3) I‘Mlﬁ%';
coupling (2) connects the fuel pipe (3) to the hydrant (1) a\r,m%] e 5#%?05
di spenser is ready to 5 neter and filter the fuel. The air feed runs
parallel to the fuel pipe in a narrowair line (4), typically 6nm in

di ameter and containing air at 120 psi, although these figures are not
critical. As has been nentioned, a standard hydrant such as that shown in

Figure 1 10 c bt 5 ' I R RiVRY aflai FpIR0 v The
| anyard (5) is@%%&nﬁﬁyﬁgggﬁ%gﬁf%ﬁ&%ﬁgﬁi n t’;l Iglser (6) t‘tqay?i%per at es

t he shut - pdssatised @i ffof) thehgdrant dispersar/thatis (58d to ©ppuitheaddengveund| vplveAl | of
t he abovenentioned featuges ar t aqf e.prj.or ;art. and,..norgover, 15
descri be g’%?&yﬂwﬁ%_ﬁ’&gﬁﬁf%ﬁ&‘ﬁg{o%ﬁwﬁ%l&hgéval,enmu?]r’@g Qﬁd fuel pipe.
They have . Qhgef tﬁ;@?tfélhﬁ)%‘{*ﬁﬂortﬁéh)‘cﬁaﬁl(g) 4rdghd RYRRMt dMpehdet & reayi @xt and al so

to show how the invention can be used in standard applications wth
m ni mab moaktén andtfilten thenfdelh §he air foed ey paraltehpi thalfudl pipesn amatrowlair kd | al so

be appare hat .t | anyard is Left in pla enahl i an erator to
chut o (Pa LY Hund Heeiies sud Feryainieat 1 24ash RORAET RESe NETea8oneeds
be. Mving.pgifi@1the features of the invention, a protective beacon (8) is

seated on top of the recess of the pit head, thus covering the hydrant (1)
and substantially covering the coupling (2). The beacon (8) conprises a

hol | ow frusto-coni cal outer 25 shel whose citcul ar-section, side wall
i s continuous ﬁsg}?ﬁi%??‘%?tf%ﬁgeadﬁ@‘;ﬁéé&dﬁﬁgsu? # tht PED 1R '&‘Ee{o the flat
hori zqpt alsoh@mhs AfshlhiSHFABGLE ope?éM@b{rerar@QIda(B?r’ﬁHérl&nyd)éS') dedholvm inone si de.

Thi s aperture accommbdat es a m nor” dowistream port’ion of the coupling (2)
t hat | ead§Figure d tednendting in pilgreer (&) thataperates thgshmt-off detiee KDt wlwem thelge of t he

shell to allo he beacon to be placed on top of the assenbl ed coupling
(2) and hjlﬂ’ry&mﬁ}l%?‘&?gu?}‘(érd&ttom edge of the shell (9) seats into the

surrounding rimof the recess (10) and an outwardly-projecting flange (11)
lies outside the recess (10) on the surrounding apron to limt the degree
of insertion ofAll bithe hledven(edionadt foattites areqmaetsaf tied prior drt and, MAROMeRi ooc 7

'S(r: gg;?lip Sg lélé%ﬁni)g% v%]o fyl stagn%)ardr%%tm%smaﬁ\‘i.o%%f tplQ fea ) %&?p in\gha%g f&eq %ip%(.a ‘}ﬁg}p hzgvse) 's
been described first to put the invention into context and also to show how the
invention can be used in standard applications with minimal modification and hence
no major capital investment. It will also be apparent that the lanyard is left in place,
enabling an operator to shut down the fuel feed mechanically in the traditional way if

20 needs be.

Moving on to the features of the invention, a protective beacon (8) is seated on
top of the recess of the pit head, thus covering the hydrant (1) and substantially
covering the coupling (2). The beacon (8) comprises a hollow frusto-conical outer

25  shell (9) whose circular-section side wall is continuous from its bottom edge near the
rim of the recess to the flat horizontal top of the shell, save for an aperture provided in
one side. This aperture accommodates a minor downstream portion of the coupling (2)
that leads into the fuel pipe (3), and is open to the bottom edge of the shell to allow
the beacon to be placed on top of the assembled coupling (2) and hydrant (1).

30

The bottom edge of the shell (9) seats into the surrounding rim of the recess
(10) and an outwardly-projecting flange (11) lies outside the recess (10) on the
surrounding apron to limit the degree of insertion of the shell (9) into the recess (10).



over the refuelling pit so that the beacon (8) does not nove u r MY
pressure or when lightly touched. 5 The hei ght of the shell (3;;!?'”3\)%&&H 2005
approximately 1 netre and the dianeter of its base is approximately 60 cm

to suit standard pit head dinmensions and to conbine good visibility with

easy portability. The material chosen for the shell (9) is not in itself

i nportant, save that it 10 should withstand the typical chem cal and

physi cal ~af ddedingly Nk sRAN(F) ehatedi itk 8 rbdes@Rherpthe BsdondBY i8 Préperly'sesent

whil e being Iightweight, Inexpensive to produce and sinple "to keep clean.

H gh densiavgr theaefpetingyitrsothaidbe péagen (8351%9%11% ngeyveandewwgd pressurgepsuf act ur e
traffic caones ane gur egtly preferred. The shell should be of a highly-

visibl e extEPHERIYdPsEdsuch as orange, preferably in self-coloured

pl astics, 15 suppl emented as necessary by reflective attachments. In the
preferred enbodi nent illustrated, visibility of the beacon is enhanced by

an arrdy of hi ghheheighiof theyshell é9)yis hppyhxipratedi i meates angdke diampter phits ext ends i n

a band around the shel 9) of the beaco 8) near. its p. These LEDs
(12)"Sui ¢ 455 SAPRER DR e P Cp o i) SRt 2 aeed 4Piopt fd BombS, on -t he
LEDs (12) &8 viililiBl With e&R paktabiligf.ound the beacon in a 360 field of view
but to viewers from above, notably aircraft in flight, the LEDs (12)

cannot be seen. This is to conply with airfield regulations. The LEDs (12)
are switched on.,b seatin enso ). situated. insjde th 25 hol | ow

shel | (9) of e %i&a@f ﬁ’teéﬁﬁli@d%?%td{jgt?ggﬁ%PO@gisﬁvgee@%ﬁ or (13) is
a m cresw sh6ﬂldi\ﬁ]9{sfbihﬁﬁe ApiALEnatit Ang bBYEEEH aftdtRt (A€ sdrSbeiifeRst inans houl der

within the rimo he recess when the shell is correctly seated in the

recess. Waatportiaprarcenyironmgnt whidsresing lightweight suexgensjve thpredusalané simpleie
i i tgh,cl .Ci it that the .LEDs, (12), whjch b
| Fun nat ST ERE High B B AR s bRt B 8T S 30 correctiy

in place. pigngaMirRntaBle S6tiek 8 cusRAllY PibfertddeTRe S sHohlg bERFE hightyt one
seating sensor spaced angul arly around the bottom edge of the shell, all

of whi ch hasibletextesaal coloagsuchsts ordngesproferabdy int sslfedobmued plestisisy cui t t hat
powers the LEDs. Ial MARCH (X 005, A uiutnabtle mcroswitch is avail abl e
from RS COMPRRBRTY £fne°r?§§ai5§. ;’Y@)ﬁ%&‘.’% COMELILS.

In the preferred embodiment illustrated, visibility of the beacon is enhanced by
an array of high-visibility, very high-brightness LEDs (12) that extends in a band
around the shell (9) of the beacon (8) near its top. These LEDs (12) suitably flash or

20  strobe when in use. To viewers on the apron, the LEDs (12) are visible from all
around the beacon in a 360° field of view but to viewers from above, notably aircraft

in flight, the LEDs (12) cannot be seen. This is to comply with airfield regulations.

The LEDs (12) are switched on by a seating sensor (13) situated inside the

25  hollow shell (9) of the beacon (8) at its bottom edge. The seating sensor (13) is a
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
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

30 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.



The hol |l ow shell (9) of the beacon (8) also contains a pneumaj4 Pf?itié{ﬁf
(14)' 5 powered by conpressed air bled fromthe air feed (4) !?r:o ghta &oos

T-junction (15). Wen the beacon is placed over a refuelling pit, the
operator push-fits an air line fromthg beacon onto the T -junction. The
air line leads to the pneumatic actuator (14) via an air swtch (16)

whi ch, unless energised, is normally closed to permt the passage of air

through the swiat GitableRsicRswitéh WadvaRatld fibmVW§ Cdmpdnémss energi sed, is _
normal |y open to 10 bleed that air to atnosphere. A suitable 3/2 valve is

made by Phitjérsvmegamtic, part nunber PXB-B 1921 with a swtch body
PXB-B202 1.© An alternative sol enoid-activated 3/2 valve is nade by
Schrader. Both are avail able from EPIC at ww. epi c-cat al ogue. com The

signal is requirhedolivw SRGN(9Y MP&e%feaéi{nZtS)/ﬁEU_@oﬂtﬁny\@Phetﬁ%ié@ﬂia&ﬁ (84)d
consistent with safety in a refuelling environnment. Wen placing the
beacons ( 8powered by comprassddi aigblpd front the anfeqdatdp threwghi a/Bfenstign (15)nBfhennot

h b ' i tabl yx d h buttan. Thi ' d 20
Closes ¢ hRBERSLR ploRd byt FR B, HRSPSR oy S RSB o o
Pr €SSUri SBedobf onfo1ay ﬂ‘?g})l&io%?"[‘liélﬁﬁ gné lehlis tol thel §nélﬁriﬂgi!&91cﬁlﬁﬁ)r RE4)Uad M aipy nMoVi ng

t he actuator piston downwar dl y agai nst the bias of a spring (19)

wi t hi n t hewitet (14) wthidhpunlessRnergised; isadrmally clesed topermt the phssege be3iond the T
-juncti 15), al t he ,air, | i h ling.(2). _th ing th
inder or oufitiowh B SPel R8¢ Aola waPe 105 i, S8R Pkl eoimptll SR o0g | "°

det er 1 negleby tHa 8irtd BBlosphepé. €xanpl e, one mnute from pressing the
button), the operator nmust connect the lanyard (5) to a cleat (20) nounted

on an arm (21) attached to the dowwardly-retracted piston (18) of the

actuator. A m grosw .t 2). 0n e.arm (21) detects the of the
“lanyard (5) m%%“%xgg& éﬁ‘t’g‘(sﬂﬁ e&;(farwgﬁe 6%%8”%{}“‘8’38“%@2@? of the
llanyard (@jith a8Raiclibeas PKIBEB3021 . Areditegnatidd SolbbiiRevatdiE3 /¥ ¥aMR isihaged after

the tiner has deactivated. However, if the tinmeout period expires wthout

t he | anyabyiS¢ispdereBath aseiavailable frave ERIE at wyvaogpic-catelogyecomyalhesignay) opens.
B i f.t - | sed, al. i,t ch t,hat .all i, to fl | -
VARGH 5 00Etir B PRSRE SR Son B b el aoiBhufen Vi 8y 3. Ve
(17), thi gefedpheesHfonaREt. t he

When placing the beacon (8) over a refuelling pit, the operétor activates a
timer (not shown) by pressing a suitably-placed touch button. This energises and
20  closes the 3/2 valve (17) while the timer is active which allows air to pressurise the
pneumatic actuator (14), thus arming the actuator by moving the actuator piston (18)
downwardly against the bias of a spring (19) within the actuator body. Pressurised air
can now also flow beyond the T-junction (15) along the air line to the coupling (2),
thus causing the underground valve in the hydrant to open.
25
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)
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
30 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
valve (17) opens. By virtue of the non-energised air switch (16) that allows air to flow



air line leading to the coupling and so shuts off the fuel p}(,_y I
‘be ndted fromFigure 1 that the hollow shell (9) of the beacoﬂ 8 ‘*RWQDOE

contains a vibration sensor (23) that can energi se and hence open the air
swtch (16) to block the flow of air o the pneumatic actuator (14) when
the vibration sensor (23) detects novenent characteristic of the beacon
(8) being knocked by a vehicle or other colliding body. This depressurises

t he pneunefrif @&TH&E&Ton((i-ﬁﬁ)to\é’&hé‘dﬁh&‘éM@mEWz J/mv@m?i thi6 abp@mnla@me shuts
down the refuelling pit nmechanically. Sinultaneous he 10 m crosw tch

(22) on trm:hmqﬁee@agé@thpmuﬂmanéls0@h14t§¢fftt1@ﬁ@bswplmu ch depressurises the
air line leading to the coupling (2) and shuts down the hydrant di spenser.
It will therefore be clear to those skilled in the art that the fuel supply

is shut down amtaBEneRdIHon Riguhel tuethe hollow stéll (9)%'f€ﬁ%wa&dh {ghaisbeacon
(8), before any danage 15 and consequential fuel eakgge can occur. O

course,s i thnmlmwbmt@h@msed (23) ghat careenengiscand Hegye @ 8ir switth €16) 4o

N ts di a t ect
recor ai ot §1ociEiis N ot forhé R e aPlifior (Y raRs P oulol SEEOF IR VD array
(12) and 'de’ied@@x‘n@b‘émeﬂt%ﬁhﬁ@t%hé’dctdftﬁ’é‘gea%br?68) beth@ 1&6@1&%ycu‘vdﬁiaélbﬁoéelal SO

includes proximty sensors (24) disposed in an equi ularly spaced array
around t hecollpjing body. é’imsedqpmsswps fshemyumatlct mmd&@hw@sﬁ pullmtéxe lamwaed t he

LED array uy Xi sensors (24) at 90 to
cach- ot nr L ad B8isaangs Sgrd ezelieliir R s Tohl=RBRa8 e the proximity
sensor f) ( 2ficrésvatchliR®) 619&1@%&@&us€§‘t1@@/23051v%ﬁ|) td SpRNWhRARBesidHses 25 a

sensing field at a predeterm ned range of, say, Imand, in response to such

det ect i on, the eirdise leddingtothe mupgngﬁ)@nd(sm dsmﬂm%)h}tdm d}:spmﬂedes a war ni ng
audi bl e to those near the beacon (8). This may, for exanple, be enough to
prevent a driver inadvertently reversing a vehicle into the beacon (8) and

will, at |east, tadiRkReréfofe bedletRhd tHdGe SAREPHORe art Bt ﬂieffaaesuRﬁ yas Egk of
collision in case the operator does not notice how close the 30 vehicle is

to hitti ngictmeatﬁememallyax) thej aventofarvpilistapedith thetbeacani (Bhbetsire ampdamageat el y
130dB . coul be acco wthin t h beacon adequatel y
Foud 1br g SpsE@RER RGN () Betre Br SESaT B BresR Bellisni c 't ype.
simlar t %éab&ﬁﬁ) 4SS ABuffEMECIli oM atill dndahatQfs imatudfatesnvidnpreyi de di st ance
i nformation whi parking. |1?M ARCFI A005 10

protected too Accordingly, apart from its high-visibility features such as the LED

array (12) and its colour, reflectivity and size, the beacon of Figure 1 also includes

proximity sensors (24) disposed in an equi-angularly spaced array around the upper

20  external periphery of the beacon (8), just under the LED array. As best shown in
Figure 2, four proximity sensors (24) at 90° to each other can together give 360°

coverage around the beacon.

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

25  asensing 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
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

30  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

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



Alternatively or in addition to a warning siren, a wreless sugﬁf\h&@,@ 005
a low power radio or infra-red signal may be sent out from an ‘appfopri ate
transmtter (not shown) within the shell. That signal can be picked up by
a correspondi ng receiver to 5 provide fghe operator of the receiver, such as
a driver of a suitably-equipped vehicle, wth a renote warning or
proximty to the beacon. The renote warni ng can take both visual and

audi bl e fornms, or can be used to trigger further safety systenms such as the
automati c braking of vehicles that feature a warning receiver as a
conponent of arlteragtivplyneria additien jo & Wermang sirge Watieless signal syelkafonlosttged t hat
a signal rNi Ngy.:SYst Q. | d only. I I icles on
t he ai rpo\rll\},aowgﬁ F%ir!io &glr@rrpérﬁlgts 1§¥)@ ;{n ag'qtl’ﬁ %}éte%ﬁ ﬁ%%%%gé# %;Sr?a&?etrgrﬁs&ﬁ g%raqﬁggvar ni ng
system i s sBwh}yagath thekhela That atkcdhbel RckddapVir i don@spatidthglecdivaitd
facilities described above, in applications where the capital cost of re-
equi ppiSng Rrevide thesopesatercefahe seeiner, suhian ardnaerofisomitabliteqninped vehieled

el ectrical_power for the beacon is rived fxrom the hydrant . di ser via
o Tow vor t4HEH Fnde8 el SFRERND o RE btk T mp RSy TR RN EL Y 5
and the aivisfabasl 4ublible formishbsScamdesed ﬁaezﬁggﬂfamwf s&fefiy¥teHs@bctRasi@t er pr oof

push-connector (26) to connect the cone ) to the power supply lead (25).
However, aufgmatichrakisg op weluelesthpbiegturesa waming fee¢iveriaspeompenemiwéati on. For

exanpl e, power e 20 s lied.froma itabl y-adapted refuel lin it,
o Ehough DRCEFsTAS e RNEE il 5 3yt el ol R Gl afStelr, 00, B 1o
More pipef agy@hd Ynlyt beednfird i ¥afb &f Alvehivl&@ronahe lbi@%dreépton weteCsuitablyled gippkd.

rechargeable. |f rechargeable, the interna atterg i s advant ageously

r echar geabheconlingliga sigpaliviameing gysien dyenyisaged qmines s baskrp tedhevethieg t he

out si de of ) P r Qvi si on..of.a b napl e the
poacon ( 8y PaTB T dcptideseretibi BBy yabRlifiiohs RLICHY il GoE0PRLS | e
el ectri caleqﬁwﬁ@%hﬁmmigge@gtaanove operate on | ow power, this mnimses
el ectrical ignition sources for any fuel vapours present. The high

proportion of pneumatic conponents is simlarly advantageous. 30 Many
ot her nariatio [ tiona i . af e Si ] i nventive
conceplzé. _For e;t g’nt%?%}ﬂ&ﬂ@egﬁpués%?ﬁ ﬁ@?%g% pcoéﬂ%?go_er tﬁéeg%a\é\llr)é ?gv&e}mtt‘%giﬁfr? %ht s from
the seati nfe hpdrastdisfehsor vadwrow-vdlfagagbher Pl 16ad (25 RMBAIGSparaltt] td theaddi tion
to, or as.an alternative 1-4 MARCH cOOff

fuel pipe (3) and the air feed (4). In this case, the operator simply uses a waterproof

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
20  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

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
25  from any support vehicles.

As the electrical systems mentioned above operate on low power, this
minimises electrical ignition sources for any fuel vapours present. The high proportion
of pneumatic components is similarly advantageous.

30

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

sensor (13) and/or from the proximity sensors (24) in addition to, or as an alternative



11 to, inptjt fromthe vibration sensor (23). The skilled read v
appreciate that collision with the beacon (8) will tend to uﬁ%\y‘ﬁ%‘“ 005

beacon (8) fromthe refuelling pit by tilting the beacon (8) and hence
lifting the seating sensor (13), or ong of a preferred array of seating
sensors, away fromthe shoulder (11) within the recess (10) of the pit. 5
Aside fromopening the circuit that powers the LED array (12), this can be

used to g |igfifRfronthedlibrafivh sealor((26). The skilled réxder Witkapptteiaté thav. Similarly,
the proximty sensors (24) can be used to generate nore than just an

audi bl e alcalisionrwith therbereons(8) witbtead &0 unsetsthe hedeon (hdyore the rafuslingaitised to

generate fuel .shut-off signal.,th tri.gogers aLr_swtch ) to

It of ot epfiin G anDiielipindthe balifg Mol (5 Brbag ¢ 4 535, o

enpl oyed tagray bf §aEhg SéhsotsaawayMiem tBOsHYAIRE {1 1) Svithid thaRed@kd @0) bhthephol d

di stance and to trigger the air switch (16% to shut off the fuel flow if
t he obp ectAsidenfromepening theppircyit dhat pawetsdbg bED(@ey 41 Dethis ¢ha bglugedia s

triggered,or r 0SSes. Lope shol.d, di stance. 15 Wiilst the preferred
enbodi mantm%%aé@}el %Iewlé%ggéﬂg’esﬁ‘}l{egf&pegﬁd P%udi bl e al arm responsive to
proximty, it is also possible to trigger a visible alarm additional to the

usual LED display (12). This visible alarmcan be provided by an auxiliary
| i ght source &imigrly,thepioaimithsendors (2Hcan bp asaddagerndrate mreore Bpndustay (12) .
20 In order .that a triggering signal i.s rekiably sent tq.the caontrolling
sui tone ¢ b e, b4 SRRk Sapl O Bm EndiE el S SR wiel 0 Pt E b ackup

si gnaljo s h @il Gh@O¥r Signal thitariBers 1R awl SHifthi(06) t6 SRSTHthE Fidl floRh Ihee@St
facility may be incorporated into the electrical systens to provide a

ref uel | i ngpeothe praxamityysensors (@heean bsfempleyeidrie &dgder gn alprm Whier ke objericial

bef fuelli ' heai.
Fact ity o paeEpPesht S i I FeBL R Al EMBE (L % o B el B>
refuel | i ngf gk objebt@nkilhds to hgprowtt the besddh (SPaffed khe dlimﬁis'tnr:r%g&gd&e conponent s

are fully functional. 30 Fiqures 3 to 5 show a second enbodi ment of the
i nvent i on cseeseininpgariregiold gistang¢-ect ri cal conponents of the first
enbodilgrent shown in Figure 1 and Figure 2 are _

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
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).

20

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

more of the vibration sensors fail.

25 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
when the beacon is seated in the refuelling pit, the LEDs (12) will light up only if all
of the components are fully functional.

30

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

replaced by pneumatically actuating components. This further reduces the risk of



repl aced by pneumatically actuating conponents. This further ,rgd t
7 B, qoos

‘risk'of 1'7 MARCH QV05 12 . igniting flamuable material . FiglJ

beacon in the inoperative state just prior to being set up for use. The
states of the valves in a priority pilgt valve B, a solenoid spring valve
C, ab5roller spring valve E and a shut-off air valve F can be noted. To
enter the operative state of Figure 4, the refuelling operator connects a

mai NS ai iU arkR8hle hdafdrid 0 @ qui ck rel ease connector G |npul se
generator "A senses the connection of the mains air hose and responds to

this pressure change by sending a 10 two-second pulse to priority pilot

val ve B. The pul se ts valye B to_cqnnect. port 3 to., port. 2 gnd
consequently s 1«%%?%% ¢ F%“PBH“%‘%%?R?@Q’E@F?&?W&Q@rgﬂéelﬁﬁégﬁ’é’tﬁ%

act vat or (4rmoildf o il KPRHHOFR 0k SalOehda UbiagRkfiSTald €, i as by the
passage o? pr esguri seg ai‘?e thrguglﬁ@lgi 015 V\hehapi st oln 'S ahel d down, this
al | owss t heolleespridg vahee Bped asimt-dibaipealive Fean be neteflety | anyard fromthe pit

head in a jamm ng cleat on D. The lanyard and cleat correspond to features
(5) and (20) of the first enbodi mrent and are not shown here. As a result

(for exanple by, %ﬁ?&e@ge@aﬁ% SRSy H Glte 4l H rét%gllEingfgpgriagk”bgnﬁ&tStahe roller

spring valve E i's closed, connecting port 2 of ort 1 of E and hence
admi t t i ngm2ishirgupplyd®se(29) & 2 quiok piléast cemrectoy Gy dilnpalsé-genbriter Awensehes pi | ot
spring val,ve F so th port 2 of F.is connecied to port | . of F,. Hence,

Br esouri SU appeaion af feiBeing & PPgREeESHopos anis SreSHERNER VTR S qul ck
rel eagg C%?&bﬁ&\gﬂ’se %ﬁ&i%ﬁo@@ﬂ&@ﬁ?ﬁﬁeﬁ&séé&&ﬂl&e@%& n¥@lpost Pef ore the
mai ns air supply s cohnecfed to the beacon via the quick rel ease

connect or p@t 2 26d Comsequddlyspehg frmd bdipistolnd? (cormkmmdirtgite the mteentative beacon i s

ready for use a e pit head valyv as been, opened t he pressurised
air i ssui AGU3HY @gbﬂ%&le f#ﬁleénmé’g%‘f@ @ﬁﬁ@dfomgagllsplttsﬂ@aﬁg%@gaaﬁ%geg acon only
has ext er pakdyyisBPabgbugtSB, ul trasoni c distance sensors providing the
triggering nmeans for shutting down the refuelling procedure. These sensors

are not shown but correspond to feature (24) of the first enbodi nent.
Shoul g the Ul t Ge O istors D1 R oS s AlbwsthS Serudllibd bperatof o Sobitdn a
safety lanyard from the pit head in a jamming cleat on D. The lanyard and cleat
correspond to features (5) and (20) of the first embodiment and are not shown here.
As a result (for example by means of a microswitch like (22) of Figure 1) the roller
spring valve E is closed, connecting port 2 of E to port 1 of E and hence admitting
20  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
valve before the mains air supply was connected to the beacon via the quick release
connector G.
25
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.

This second embodiment of the protective beacon only has externally mounted
30 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

guarded by the ultrasonic sensors, hence triggering the system into the state shown in



guarded by the ultrasonic sensors, hence triggering the systegmq ‘
staté shown in 17 MARCH aili O 13 Figure 5, the output from mr@gﬁtsdg?g 005

provides a 24 volt D.C. signal to the input of solenoid spring valve C,
connecting port 2 of Cto port 1 of C gnd hence admtting high-pressure
air to the priority pilot valve B. This causes the priority pilot valve B
to switch the connection of port 2 of valve B fromport 3 to port 1. The
connect i oyigfre 3, MElutpht ﬁ@npaaégen%ors%bﬁbesvm %1&9 @ts[%?rﬁpféﬁth@m pebses the
spring-| oaded cylinder Dto depressurise and hence to return to its normnal
posi ti on wokdesidspringyalve &5 cordecting porh2 nQCtoporttlyf:ﬁbanfbhenp@gqimtbng t he

| d db d this t | .
o o - he i eSS B R priphCuftt SRR . s e RS Rgry plbty SR % DL oo
causes 1 igitdh thd dohlotRh 9B GFUING B BoRRIESRHIGER. Trbvokloren Brser ves at

this point as an open conduit between B and he air |ine between E and
F al sosdepogsstorpostels . whithevéntsto auhosmere, m%thc epringa}@aied:a{hmésr Bito ot spring

I Ft I to,|t | Dbi t at. d
nr Tt hdeBE SRt hitedn e 116 Aneu baoR e s at S BT RRC pher o
through pgg tts ﬁoﬂﬁal os@eﬁ%é {in§arA3PPARA byl D Gndiths ASHhaally@1046s fhe pitl 0sed

t hrough the rempval of pressufised air, in addition to being closed through
the activsadwalvef the safety lanyard. It will be appreciated that in this
second enbodi nent, the safety shut-off of the 20 pit hydrant does not rely
upon actual contact being nmade with the cone by a foreign object.

Addi tiygnal Iy, tHefRse e a8ReAUABIHon QT the i IRV EQIB BAS DAdlsPEhtaa age over
the first enbodinment in that the fuel flow fromthe pit hydrant is

aut omat i c4hd air Ehe/betwietn Bj andtBnvo depsessurisbyAs vedveR e@m‘as atghigipoiniesan opé¢ve

shut -of f mechapi sm shytti do e C actuate ad val ve
as wel | a@?ﬁ@%‘é’ﬁ II}gmft V\gfr}e%zfgﬂ?é&g%%% 5?‘?“{}5‘? rﬁ\g qSﬁBFI anyar d
by rel eas %uﬁfresi@me’% E)éal&%s pifdt hﬁiﬂgomiveqf ® @O&ﬁtoqls%dﬂnhﬁbﬁséd%té nventive

concept, and the present invention may be enbodied in other specific fornms
Wi t hout deqdmempng the msunsed asethe mallmabeimebmﬂ@splt head andiFrigjivented X er ence

shoul de.to 0 and ot h ce t ual tenments
her ei ra ﬁg SBHhRIE, _ gﬁﬁggg&ﬁgg Hgf)gacﬂpf’?s @Wﬁ?ﬁq eé§°19§1ediiacati ng the
scope of RGuMHRTEMeVal of pressurised air, in addition to being closed through the

activation of the safety lanyard.

It will be appreciated that in this second embodiment, the safety shut-off of the
20  pit hydrant does not rely upon actual contact being made with the cone by a foreign
object. Additionally, this second embodiment of the invention has an advantage over
the first embodiment in that the fuel flow from the pit hydrant is automatically shut off
in two ways - by the pneumatic pit head valve shut-off mechanism shutting down the
pneumatically actuated pit head valve as well as the mechanical shut-off achieved

25  through pulling the lanyard by release of D.

Many other variations are possible within the inventive concept, and the
present invention may be embodied in other specific forms without departing from its
essential attributes. Accordingly, reference should be made to the appended claims

30 and other conceptual statements herein rather than to the foregoing specific

description as indicating the scope of the invention.



)-:t Marie x(r)05 14 CLAIMS 1. A portable beacon (8) that can&bﬁ QQ?AECW%OS
n” (8)

to déter danmagi ng access to a deactivatable hazard, the beac

i ncl udi ng nmeans for deactivating the hazard in the event of inpending
damagi ng access to the hazard and proxijnty sensor means (24) responsive
to proximty of a threat, wherein the proximty sensor neans (24) is
responsive to the distance of the threat fromthe beacon. 2. The beacon of
Claim 1 wherein the neans for deactivating the hazard is responsive to the
proximty sensor neans. 3. The beacon of Claiml or Claim?2, wherein
deterrence is by visual warning. 4.COABMSeacon of Claim3 further

i ncluding neans for emtting light. 5. The beacon of Caim4, further
including an LED array (12). 6. The beacon of Claim4 or Claimb5, wherein
the |ight Wt j2Ctqald bstantially
hori zont al F‘%W@%@?@@i%ﬁ?&%@? E%Fg?%o%e?&fdﬁa%%% a?%cs%/tﬁ?ng reflector
nmeans. 8. ddaetitmaldehazatd,ainybeacerc 6)iimdudihgimansdoe dedctivatatgehe baxaed irsthby

audi bl e warni ng,. 9. The beacon of any preceding Caim wherein degterrence
i's by wiref¥85ok mm%lmgéa@ﬁgmsfw%?smth? @Zﬂ&id arfgw.roxmtywo’b@amgé} any
precedi ng i LN | S: \é@{”ﬁg, [ si gnal
whose Char%@ﬁvg???é@/%@%?%ﬁ%%%%ﬁ%%ﬁlggﬁe t0 t e%%?%é%a)g? damagi ng
access to tesporizsbzas the disthnceER{ENhical £0h¥hd beatdn. The beacon of C ai m 10,
wherein the likelihood of danaging access is determined by the proximty
of a threat to the beacon. 12. The beacon of C aim 11, wherein the

| i kel i hood,o0 gg@g' : I.S: ] i 5%;52 t hr eat
fromthe b%'a;(&;%%. 1 #Bgﬁgﬁ%gﬁ%éﬁ&&gﬁ %%%/%S?gg%%?ﬁ‘é&%%atﬁ%}ﬁ ur%ﬁetp Ol}l%gf udi ng
col | i si on teehs proximiaysensoempansi ve to novenent of the beacon. 14. The
beacon of O aim 13, wherein the collision sensor nmeans (13) is responsive
to

3. The beacon of Claim 1 or Claim 2, wherein deterrence is by visual warning.
4. The beacon of Claim 3 further including means for emitting light.
5. The beacon of Claim 4, further including an LED array (12).

6. The beacon of Claim 4 or Claim 5, wherein the light emitting means are adapted to

project light only substantially horizontally in use.
7. The beacon of Claim 3, further including reflector means.
8. The beacon of any preceding Claim, wherein deterrence is by audible warning.

9. The beacon of any preceding Claim, wherein deterrence is by wireless transmission

of a warning signal.

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

damaging access to the hazard.



vi bration of the beacon. 15. The beacon of Claim13 or Claim £a (1Y)
¥ JaLeeh <0

the collision sensor neans (23) is responsive to tilting of acon.
16. The beacon of any of Cains 13 to 15, wherein the neans for
deactivating the hazard is responsivegsto the collision sensor neans. 17.
The beacon of any preceding Caim further including |ocation sensor nmeans
for sensing the |ocation of the beacon. 18. The beacon of Caim1l7,

wherei n t he Thebédcon of ENSAI1ONRABRIH the titlélfioad of darsegifg acdesrialderimifedt he
beacon with respect to a datum 19. The beacon of C aim 18, wherein the
datum i s BY Bs-pemty ofg thisahteithebeacan)  shaped to conpl enent the beacon.
20. The beacon of Claim 19, wherein the | ocation sensor neans conprises at
| east one mcroswitch positioned to sense mati ng engagenent of the beacon

and the f{2rTmRibeaton &lClaibhe1 belgein tied lildlisiosd eE&ehdpthgdcaesdis detetniiaed

i ncl udi ng. manual override neans (5 6, 7) for deactivating the hazard. 1-4
MARCH J ( 0bbtheglistancer sheydzrad frowfthehsacerecedi ng O ai m and bei ng adapt ed
substantially to surround the hazard in use. 23. The beacon of C aim 22,
wherein the beacon has a holl ow body (9) capable of substantially

accommodai 3.nPhé BeacbR sty pracddut CRn, fiRerifclading @blligion spiise€ aang C ai m and
being adapted to lie substantially above the hazard. 25. The beacon of any

pr ecedi ngrespefisivedadadysmest efthpbeatono det er dammgi ng access to a fuel
conduit, the beacon including neans co-operable with the conduit to shut
off fuel flow through the conduit in the event of actual or inpending

damagi ng #4.CEBSbéfkon b E1H@NAY vheredfthe Thilisio 3emar fleakd @B)Yis2Bsponkiee & n t he
nmeans co-g’gerabl e with the conduit include pneunmatic actuator neans (14).
27. The buheaiongf tig bgageme, wherein the pneumatic actuator neans is biased
to shut _

15. The beacon of Claim 13 or Claim 14, wherein the collision sensor means (23) is

responsive to tilting of the beacon.

16. The beacon of any of Claims 13 to 15, wherein the means for deactivating the

hazard is responsive to the collision sensor means.

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

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.

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 preceding Claim, further including manual override means (5,

6, 7) for deactivating the hazard.



off fuel flow through the conduit in the absence of pressurised gl
The beacon of U aim25 or Claim26, further including pressuri seg%wggﬁé‘eﬁoog

means connectable to an air line (4) associated with the conduit. 29. The
beacon of Claim 28, further includingjgan air switch (16) that bl ocks the
passage of air fromthe air line (4) to the pneumatic actuator neans (14)
in response to the sensor neans (13, 23, 24) of any preceding claim 30.
The beacon of any of Clains 25 to 29, further including neans co-operable
with a manual fuel shut-off (5, 6, 7) associated with the conduit. 31. The
beacon of 22 Bherbepgon ahanyepreceding Gl and beiag adapied whstaptiallydp perreigdr at ed (5)
and the b I des neans for pulling the cable. 11 MARCH nZ OOH 17
32. The b@g%%arg?&@’eai m 31, wherein the manual fuel shut off remains
manual |y operable by an operator pulling the cable (5). 33. The beacon of

any of Cainms 30 to 32, further including neans 1322 responsive to failure
t o connec?3.t Fle beasen af Clrimi2, whengh the beacos hag a Below go ceftablaofe f uel

flow 34._Th of i L. r including tinmout neans

permtti n%“Bs{ea%‘glﬁ?ﬁ%&f’l%"qa‘%}%ﬁ}%ﬁi@%ﬁ‘%Q%necti ng the beacon to the manual
fuel shut-off before shutting off the fuel flow 35. The beacon of any
precedi ng cl aimand being adapted to deter damagi ng access . to _a fuel
condui t, 2heThehessan phamipresrying Claim and being ﬁ@Pt@(ﬁgWssﬂbﬁgl‘}?ﬂ&@B@Yq sed air
to at rms&gq{]agarﬁrom an air line (4) associated with the conduit to shut off
fuel flow "through the conduit controlled by the air line. 36. The beacon
of any preceding Caim further including nmeans for connection to an

el ectrical power source (26) associated with the hazard. 37. The beacon of
any precedd-nghcheacan of gt preeeding:Claim aad being adantedelo dstes dampging agee¥er sour ce.
38. The bgac f } 7. funther incl udi |l . r
rechar gi ng’a% ﬁ"g 1 &fnrcli t% etfll‘rlllgllb gaéqog d ?l}l@gg mﬁ(%gvée?o'é[g%?b?% %?%356 %’%sd g}tg(g %/@s‘ )9 gﬂtae m

i ncl udi ngfir] dewahiovugh & @nlaiE af te a0éht 3f Pl db BpERIAGOIAn{ SBingd dtcesd@60r dance
A Senre O

26. The beacon of Claim 25, wherein the means co-operable with the conduit include

pneumatic actuator means (14).

27. The beacon of Claim 26, wherein the pneumatic actuator means is biased to shut

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

28. The beacon of Claim 25 or Claim 26, further including pressurised air bleed

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

29. The beacon of Claim 28, 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 preceding claim.

30. The beacon of any of Claims 25 to 29, further including means co-operable with a
manual fuel shut-off (5, 6, 7) associated with the conduit.

31. The beacon of Claim 30, wherein the manual fuel shut off is cable operated (5)

and the beacon includes means for pulling the cable.



40. The system of C aim 39, wherein the beacon is positioned t
danmagi ng access to the hazard and is linked to the hazard for%%’?&&goog

of deactivation. 41. A fuel supply or storage system the system conprising
a portable beacon (8) according to anyy of Clains 1 to 40 adapted to deter
collision with an exposed fuel 17 MARCHcQo(r)5 18 conduit, the beacon

i ncl udi ng neans co-operable with the conduit to shut off fuel flow through
the conduit in the event of actual or inpending collision with the beacon

to prevent uncontrolled | eakage of fuel thr ou%g]'tcol | i sion danage to the
fusht

conduit. #2. Thedepgon of{laim $1.ovhesein thegaanipl offirgmaing magRglpei ng
adapted t i .4 igport, airfield, helipad or aircraft
carrier hg’@%%{g)téﬂyemfad&%g@fu%u&n;gtg?égtflgt(gge systemof Claim42. 44. A nethod
of protection against a deactivatable hazard, the nethod conprising

posi tioni n% ortabl e beacon (8) to deter damagi ng access by a . threat to

t he hazard ~§ﬂi’g bepgonsieny B Elaima 86 ko 33)furdlerdnsiyding mgann@2heesBensivedor esponse
" S ti

uncont r of 1E5415P bttt Baloh o beTRtRFAR: oty S WHnPPIBED, 3
conduit in a fuel supply or storage system the nethod conprising

positioning a portable beacon (8) to deter collision by a threat with the
conduit arid ilhe bepeonaafdreiny 33, ferthes indudipgHmeantigeans PEIRitEg aget-Hp it beacon,

t he beaco eraf i | ' u ' . f hrough the
conduit i efﬁgas go ncggﬁ‘%c?)igﬁ rdé)gx}it’gr%c{”g%o@gﬂf {ézht éiesgﬁt éfgg{:i{?reef %’gg%:ngn. MARCH
-7006 WO G413Fe437 1/ 4 PCT/ GBOL/ 04798 0 SUBSTI TUTE SHEET (RULE 26) gqq MARCH
4009 WD 02/ 37437 PCT/ GBOL /04798 :

35. The beacon of any preceding claim and being adapted to deter damaging access to

a fuel conduit, the beacon including a valve (17) for exhausting pressurised air to

atmosphére from an air line (4) associated with the conduit to shut off fuel flow

through the conduit controlled by the air line.

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

electrical power source (26) associated with the hazard.

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

source.

38. The beacon of Claim 37, further including a solar cell array for recharging the

internal electrical power source.

39. A safety system including a deactivatable hazard and a portable béacon (8) in

accordance with any preceding Claim.

40. The system of Claim 39, wherein the beacon is positioned to deter damaging

access to the hazard and is linked to the hazard for the purpose of deactivation.

41. A fuel supply or storage system, the system comprising a portable beacon (8)

according to any of Claims | to 40 adapted to deter collision with an exposed fuel
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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 beacon to

prevent uncontrolled leakage of fuel through collision damage to the conduit.

42. The fuel supply or storage system of Claim 41 and being adapted to refuel

aircraft.

43. An airport, airfield, helipad or aircraft carrier having the fuel supply or storage
system of Claim 42.

44. A method of protection against a deactivatable hazard, the method comprising

positioning a portable beacon (8) to deter damaging access by a threat to the hazard
and the portable beacon (8) deactivating the hazard in response to proximity of the

threat to the beacon.

45. 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
positioning a portable beacon (8) to deter collision by a threat 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 in response to proximity of
the threat to the beacon.





