17 MAacn aoo5 1 PROTECTI VE BEACON This invention relates to ajgf ¢cRici§ Q005
beacor for warning of potential hazards. Specific aspects of the invention
relate to the hazards presented in use of aircraft 5 refuelling protection
syst ensywdpi/$hspystens will be used hereinafter in descri®ipgolfiBos
invention and 1ts benefits. Aircraft refuelling systens in use at nost
substantial airports incorporate an underground hydrant systemincluding a
network of fuel storage tanks buried in the 10 airport apron. The storage

t anks conmuni cate through pi pework and valves in a ring main system

|l eading to a plurality of refuelling pVﬂs. Each refuelling pit contains a
val ved pit head and a renovabl e cover that, when in place,.lies flush with
the surrounding surface of the apron. \Wen renoved, the cover permts '
access to the piit head so that a nearby aircraft can be refuelled by fuel
fl ow ng througH:ﬂHg,pig head. 15 The underground refuelling network is

pressurised and mai ntains fuel - a series of automatic

i nline punps. These punps .ope Y5 1'% } €1Zevent ‘of a detected
drop in fuel pressure, for ingYfance wAaft begins to take fue
fromthe refuelling network, t hat Xdoddi Ci ent pressure to refue
more than 20 one aircraft sj -2l . i S efuelling systens
of this type, a refuelling port VN1' €, hyyrant di spenser, provides
the link between an aircra ﬂ 0 BRPS < Ve NS VI S e purpose of the

hydr ant di spenser is tg;ggﬂ_ rjthe qu ity and q ity of fuel 25

di spensed to the aircr . oydingly, e hydrant} di spenser is positioned
adj acent the aircraft'iBre I'1ing point t nd filter fuel flow ng
fromthe pit head to the™ t, for which p e the hydrant dispenser
IS connected to the pit he fuelli i okN\lhose and to the
aircraft by another pipe on ’ =3P er may also carry

t hese pi pes on spools when us@2 t oget her M t\ty an Bachnents, 30
couplings or connectors sarfy to\att Pe¢ pip o the aircraft and
the pit head. |? HARCH a] e " of thhe R§drant di spenser is
responsi bl e for the operatNygn, j/ntggnidly nd safjet f the vehicle and of
t he pi pes and coupling$ iyatingitie ine conduit between the
aircraft and the pit head} crygentsiica Rgon\gi rport aprons and if
they do, theyccaRbdie sgry cpns n in viewdf the presence of
fuel -1 aden prpes and}ad; t fugl-| Lrc ,Té. e vehicles and

machi nery dsad a pronsjare | arge wit i nvi sible

ext r enigH , il £ thelr operl9t or skt o position

accur at el Jpf—thrsgricreasy ' of col{l)sion witRirefuelling equiprment
during refdelling.] 10 Furltther forle the envino nt in ich aircraft

refuel li t akes Fg%%%%és of en pnoi and {phyisi cal | mandi ng, naking it
di fficul o "hear | d|v fﬁTﬂ'§"mat-a—cgrL|S|on i inent. Al of

t hese fagt qr S conffributepo—thejke¢l.i-haad | of fuel ptye being snagged
and frac , / I b ween ttheépi pe and Eg/pfﬂ head bei ng
knocked and the s en. 15 Th —H=HKely section\ refuelling
network f oA DS o occur andf causHl a fuel |eakyps>rbths i nk

bet ween t A7 hf refugtlingpit. Hb ¥ at the
pit head A A TTng prpe_thal icfTomthe coupl /G e :
hydr ant .df bt rh.se muf ve; grio | evel  ang % vively
smal | 20 €oppsr ihe $3al e 4 1 gui g machi neryS/mekiHd t hem
easy to A M be thou r—evenitid col lisi ) r and
cause a f 37 woul d silmprs—he=a{ matf¢ Dsi £t 0
prevent, . [ i ngui sh re uﬂLJng—+1 e by star i Zof <F uel

Unf ortun £ not so. It is practycal for 2p/

control ne; ystem i ff T Dt ween a pb

pressure £, ring Tefuellinglapd Dt essur e _Ar gp:

occurred akage in the refuelling petwork. |Ing

happened g ; acci dept} -has caugedjajffeak in the

network, #£% / control means of :t ke system has s

addi ti onad /. ] on punps—ti-n—an—attedpt! restore

in the rif ey R 94, '

by punpi / . g /

above- gr VA ;

fuel, whi VI X\ 4 S 7 I’

potentially catastrophic conseguences of this happening close to
fuel -1aden aircraft need no eMBRSHMTEHERL(RWA28)r actice to prevent such
accidents involves placing one or nore 5 warning flags and warning cones

. | 2 . L P N | I R T o 1. 2 . | PR R e | i e



15 ready for use; and Figure 5 is a circuit diagramof the beagp WR(H 005
Figures 3 and 4 in a triggered state after triggering of the beacon

safety shut-off nechanisnms. 20 Referring firstly to Figure 1 of the

drawi ngs sy 0?@; yzpead of standard design and |[ayout conprbé? Iﬁlﬁgﬁﬁular
recess (10 rmed in the surrounding concrete or tarmac an airport
apron. A pit hydrant (1) rises fromthe base of the recess (10) to near the
ground | evel 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. Howgver, in use as illustrated, the
cover is renoved and a coupling (2) i's attached to the hydrant. The
coupling (2) is one end of a fuel pipe (3) or hose that |ies generally
parallel to the apron, for which purpose the coupling turns the flow of.
fuel fromthe hydrant 30 (1) through 90 fromthe vertical to the

hori zontal. As is well known. in the art, the fuel pipe (3) leads to a
hydrant di spenser parked on the apron and fromthere to an adjacent
aircraft's fuel inlet. These are onmitted fromthe drawings for clarity. |
MARCH dt D5 6 The coupling (2), too, is of standard design. It receives an
air feed conveying pressurised air fromthe hydrant dispenser that is used
to open the underground valve in the hydrant so that fuel can flow al ong
the fuel pipe (3) when the coupling (2) connects the fuel pipe (3) to the
hydrant (1) and the hydrant dispenser is ready to 5 nmeter and filter the
fuel. The air feed runs parallel to the fuel pipe in a narrow air |line

(4), typically 6nm in diameter 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 loJaﬂantgs a shut-off device operable by a
| anyard (5). The lanyard (5) is sh t tgure 1 termnating in a | ever
(6) that operates the shut-off device (7) when the lanyard (5) is pulled
upwardly. Al of the abovementioned features are part of the prior art and,
mor eover, 15 describe a wholly standard combipation of pit head, coupling
and fuel pipe. They have been described f4rst to put the invention into

context and al so to show how the _invent can be used in standard
applications with-m ni mal nodifi€ati hence no mmjor capital
investnent. -It will also be apparént tHat t INanyard is left in place,
enabl i ng an operator to shut t he f egd nically in the
traditional way if 2oreqds . I ng oM\ o \h eatures of the
invention, a protectNve begacon| (. i s seat op of the recess of the
pit head, thus cover 1o—hy/ (1) an ufstjantially covering the
coupling (2). The beacon (8——F NSes a Il o rust o-coni cal outer 25
shell (9) whose circul ar-sectifonNsi is/continuous fromits bottom
edge near the rimof the rece fl hoti zontal top of the shell
save for an aperture provided_¥n>on -de. i s aperture acconmpdates a
m nor downstream portion of thé co } that leads into the fuel pipe

(3), and is open to the bottom edge of the shell to allow the beacon to be
pl aced on top of the assenbled coupling (2) and hydrant (1). 30 The bottom
edge of the shell (9) seats into the surrounding rimof the recess (10)
and an outwardl y-projecting flange (11) lies outside the recess (10) on the
surrounding apron to limt the -degree of insertion of the shell (9) into
the recess (10). | _~L MARCH aiooc 7 Accordingly, the shell (9) mates with
the recess when the beacon (8) is properly seated over the refuelling pit
so that the beacon (8) does not nove under wind pressure or when lightly
touched. 5 The height of the shell (9) is approximately 1 netre and the
dianeter of its base is approximately 60 cm to suit standard pit head

di mensi ons and to conbine good visibility with easy portability. The

mat eri al chosen for the shell (9) is not in itself inportant, save that it
10 should withstand the typical chem cal and physical attacks that can be
suffered in an airport apron environnent while being |Iightweight,

i nexpensive to produce and sinple to keep clean. H gh density heavy-duty
moul ded pl astics such as are used to manufacture traffic cones are
currently preferred. The shell should be of a highly- visible external

col our such as orange, preferably in self-coloured plastics, 15

suppl ement ed as necessary by reflective attachnents. In the preferred
enbodi nent illustrated, visibility of the beacon is enhanced by an array
of high-visibility, very high-bri htness LEDSLQ}Z t hat extends in a band
around the shell (9) of the be¥ROHTUSF ShERT (R %ﬁ) These LEDs (12)

sui tably flash or 20 strobe when in use. To viewers on the apron, the LEDs
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that there is a risk of collision in-case the operator does n ice_ho
cl ose.the 30 vehicle is to hitting the beacon (8). It is envi g?gg\g”@%aqﬂdﬁoos

siren of approximately 130dB could be acconmobdated within the beacon (8)
and woul quately loud for the task. The proximt ors 24) may
be of ulvgrgso‘?ﬁg? type, simlar tot 5e used on the front 2$§91é°é7

vehicles to provide distance infornd |on whil e parking. |?M ARCFI A005 10
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 shown) within the sheII That S|gnal can be picked up by
a correspdndi ng recerver to )f the recérjver, such as

a driver df Bigsaet®hbl y- equi ped vehlcl e, vvlthag me ni ng or
proximty fto the beacon. The |renpte warni ng can (S B visdal and
audi bl e fgrnms, or can be used to trigger further y/ €Ny such as the

aut omat i ¢ Joraki ng of vehicles that featungg a warnind receiver ds a
conponent lof an integrated dafety systegr,However, it-is ackndw edged t hat

a signal rning systemio oul d onl yBb entlrely safe if all |vehicles on
t he airporft apron were suitally equip > war ni ng
systentis-envisaged only as & Dack-up tek S of f
facilitie ﬁd above iln applicati das wherelthe cdptHgl . dost of re-
equi ppi ng IS cept bIe I n tshe enbo |nent il tragted,

el ectrical| pewer—op Bhecbeaqe :Eﬁgk?ived fromt hydr difspenser via

'J.Lv
‘a Iow—voltage ovwer g ty 2R) running f‘i\ e] o the fluel pipe (3)
and the aifr fff (4). In this he oper at or 2sliltgrply uses a jwat er proof

push- conngct o 26) to connect the copg (EB) to the power supply | ead (25).
However, Jthis form of power supply ; crltlcal to the invention. For

exanpl e, dower may be 20 supplied frdn
al t hough tjhis option is |less preferred2

n view of the need for

More prefgrably, there may be an |nt§{ Obattery which is ideally

rechargeable. 1f rechargeable, the inte M battery is advantageously
rechargealll e duri ng dayl i ght by sol ar @©s (not shown) nounted on the
out si de of provi si om of a battery would enapl e the
beacon (8) $Y§I§Mj MQE;HA Ii rhlt 79 YWERHEAP support vehicles.| As the

el ectrical systens nentioned above operate on | ow power, this mnimses

el ectrical igni-tion sources for any fuel vapours present. The high
proportion of pneumatic conponents is simlarly advantageous. 30 Many

ot her variations and additional options are possible within the inventive
concept. For exanple, the air switch (16) can be responsive to inputs from
the seati ng sensor (13) and/or fromthe proximty sensors (24) in addition
to, or as r i bration
sensor (23). ngnre;m |led reader wi'll appreciate thatl,ccollisionjwith the
beacon (8)[ will tend to unseat the beacon (8) frwqh&}[ue'ﬁt—t}el limg pit by
tilting tHe beacon (8) and hgnce lifting the sea sEMTSET p(cl3), or one of
‘a preferrgd array of seating sensors, a from the shoulder (11) within
the recesy (10) of the pit. § Aside fromgapening the circuit that powers
the LED arjray (12), this can |be used t8 rlgger the air switchj(16) to

shut off tlhe fuel flow. Simlfarly, thed—ﬁ-i z4L can be used
t o generatfe nore than just arf - mor a wrelesq.renoge alarm

"~ signal: the gn g4 10 fudl  shut pdEfd si gnal t hat
trlggers tih gﬁ,gp tc of f  he fuge;& flow. |fi3Bked} be: the
proximty {s @+ tri Hipal ar ntjyhen{an obj ect
is at anloute thres@nﬂ@;dl tanceAand to trlg‘a\é[?' heF@ r itch (16) to

shut off tlhe Hupl flow if the.o ont i nues t¥H gpproach thejbeacon (8)
after thejalarmis triggered or e, Bn inner fthreshold distance. 15
Wi | st thg preferred enbodi ment des % bove rglies upon an audi bl e
alarm regponsive to proximty, it i% al~drpﬁ33|ble to trigger vi si bl e

al arm addijti onal to the wusual LED dlsﬁﬂ (12). This visible allarm can be
provi ded Ry an auxiliary light sour Zby changi ng t he di spl 4y behavi our
of the LED array (12). 20 In order thht &4 riggering signal is feliably
sent to tHe controlling switch, multip i brati on sensors may|}lbe enpl oyed.
to provi dg Iy uId one o nore of the vibrationfsensors
fail. 25 ,LﬂﬁmmPEm. e i ndBBSYBHEAD nto the electrical systems to
provide a refuelling operator with a check of the integrity of the

el ectrical conmponents before a refuelling operation begins. For exanple,
the test facility may be ar SHREUTYIEPHER(RUME26)t he beacon is seated in
the refuelling p|t, the LEDs (12) will Ilght _up onIy if all of the
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event ,of inpending damagi ng access to the hazard and proximt a%no
((24) .responsive to proximty of a threat, wherein the proxi n’?}}ﬁﬁ&)&r'ﬁ X005

means (24) is responsive to the distance of the threat fromthe beacon. 2.
The beacw® @f37437ai m 1 wherein the neans for deactivati ngpthfsgbangfod i s
responsive to the proximty sensor Z%ans 3. The beacon of Cdaiml or
Claim2, wherein deterrence is by VI warning. 4. The beacon of C.aim3
further including means for emtting light. 5. The beacon of d aim 4,
further including an LED array (12). 6. The beacon of Claim4 or Caimb5,
wherein the light emtting neans are adapted to project light only
substanti alfly horrzontalTy tn 1Se__7_The beacon of O ai m 3, 1unt her

i ncl udi ng refFigelrers neans. 8. | The beacon of any prgdedi ng_Cl ai m} wherein
deterrencelis by audi ble warning. 9. The beacon £ 1Y gceding daim
wherein detierrence is by wreless transm ssion mA ¥l cnali. 10.
The beacon |of any preceding Clai m -wherei g e is by a wgrni'ng or
war ni ng si gnal whose charactelistics var n accordance with thg |ikelihood
of damagi g access to the hatard. |-1B 1:1001Y 15 11. Theg ‘beacon of
Claim 10, wherein the likelih¢od of da er1i ndd by the
proximty aof a threat to the & beacon of C agmill,| wherein .
the likeliRho g I%maglng ac¢ess is det T41i ned the ¢ypifgncqg of the

t hr eat frogw on. &13. The s n of, any precfeding G flurt her

i ncl udi ng qo @‘U&r& ve to enent o he |beacon. 14.
The beacon |of aim1l I Si i

%%EMGere nt col l'ision SR ns (13) fi s

responsi ve {to27Fi brati t he _be n. . 15. The b n of Caimll3 or Caim
14, wherein} the collision sensor neans (2§) is responsive to tijlting of

t he beacon.| 16. The beacon of any of 2 13 to 15, wherein the neans for
deactivating the hazard is responsﬂM\) yff5—coll4 si on sensor ans. 17.
The beacon]of any preceding Caim furtdler including |ocation sgnsor nmeans
for sensing the |ocation of the beacony d$. The beacon of Cain 17,
wherein thd | ocation sensor neans is Hdgpad to sense |ocation Jof the
beacon wi th respect to a datum 19. The{pepcon of Caim 18, wherlein the
datumis a operat forfati on (11) [shaped to conpl enent the beacon

20. The be §3‘El\lf:|‘f£|§ E\D‘ler ei IMO WVEMEAD on sensor neans canpri ses at
| east one M CroSw tch positioned t0 Sense matlng engagenent of the beacon
and the " formation. 21. The beacon of any preceding Caim further

i ncl udi ng manual override nmeans (5, 6, 7) for deactivating the hazard. 1-4
MARCH J(005 16 22. The beacon of any preceding C ai mand being adapted
substantially to surround the hazard in use. 23. The beacon of Caim 22,
wherei n the beacon has a holl ow body (9) capable of substantially
accomodating the hazard in use. 24. The beacon of any preceding C aimand
bei ng adapted to |lie substantially above the hazard. 25. The beacon of any
precedi ng C aimand being adapted to deter danmaegi ng access to a fuel
conduit, the beacon including neans co-operable wth the conduit to shut
off fuel flow through the conduit in the event of actual or inpending
damagi ng access to the conduit. 26. The beacon of C aim 25, wherein the
means co-operable with the conduit include pneunatic actuator neans (14).
27. The beacon of C aim 26, wherein the pneunatic actuator neans i s biased
to shut - off fuel flow through the conduit in the absence of pressurised
air. 28. The beacon of Caim25 or Claim26, further including pressurised
air bleed nmeans connectable to an air line (4) associated with the
conduit. 29. The beacon of Caim28, further including an air swtch (16)

t hat bl ocks the passage of air fromthe air line (4) to the pneumatic
actuator nmeans (14) in response to the sensor nmeans (13, 23, 24) of any
precedi ng claim 30. The beacon of any of Clainms 25 to 29, further

i ncl udi ng neans co-operable with a manual fuel shut-off (5, 6, 7)
associated with the conduit. 31. The beacon of O aim 30, wherein the nmanual
fuel shut off i-s cable operated (5) and the beacon includes neans for
pulling the cable. 11 MARCH nZ OOH 17 32. The beacon of C aim 31, wherein
the manual fuel shut off remains manually operable by an operator pulling
the cable (5). 33. The beacon of any of Clainms 30 to 32, further including
means (22) responsive to failure to connect the beacon to the manual fuel
shut-off to shut off the fuel flow. 34. The beacon of O aim 33, further

i ncludi ng timeout neans pernitting a set-up tine period for connecting the
beacon to the manual fuel f off the fuel flow 35.
The beacon of any precedi ng gpg&ﬂiﬁ%&éﬁéﬁfﬁggéégﬂd t o deter damagi ng '
access to a fuel conduit, the beacon |nclud|ng a valve (17) for exhaustlng
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