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of a power plants, such as engines, providing thrust and lift to the vehicle and

15 associated fuel storage means, such as fuel tanks, to hold the fuel that feeds the
power plants via appropriate fuel delivery means, such as fuel lines. The fuel
storage means are distributed within and across the surface aerial vehicle in a
volumetrically optimal manner. The manner of distribution differ among different
types of aircraft but typical fuel stores consist of a plurality of potentially

20 interconnected internal fuel containers, such as fuel tanks or fuel cells installed
within the internal space of the fuselage or within the internal space of the wings.
As the range, performance and efficiency of an aircraft depend among other
factors on the quantity of fuel the aircraft is carried there is a constant research
and development effort to optimize the quantity of fuel carried by an aircraft. The

25  process is particularly signiﬁdant in military combat aircraft due to~the highly
complex requirements expected from a combat aerial vehicle. A combat aircraft
should have a substantially small size, power plants relatively large in relation to
the body, advanced life support systems for the crew, advanced communications,
command, control, safety, protection, high performance and a large variety of

30  weapon stores. In order to increase the range, radius of action, and loiter time of a
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external fudkvelbpirent and apabifectafing pgiveks.cantly increasing the 25 range of
a conbat aircraft. External stores are typically attached to an aeri al
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functional fye lfo?éeog‘rﬁﬁtiﬁfigrst ¥Pitf@!de¥se that an aircraft carrying external stores is
capable of performing longer and therefore more efficient missions. The quantity
of the fuel carried within the external stores is a function of the volume of the
external fuel tanks and the number of the external fuel tanks installed. A wide
20  variety of carriage capabilities provided according to the type of aircraft, mission
objectives, and the like. A combat aircraft typically carries two or four external
tanks under the wings and one or more external tanks on the underside of the
fuselage. As a typical external tank holds about 260 to 600 gallons of fuel an
optimally configured external fuel store is capable of significantly increasing the
25 range of a combat aircraft.

External stores are typically attached to an aerial vehicle via
specifically pre-determined locations distributed across the external surface of the
aircraft typically referred to hard points, weapon stations, or external stores
stations. Hard points capable of supporting functional fuel stores are typically

30 referred to as “wet” points. “Wet” points provide not only appropriate suspension
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For economical efficiency, organizational and operational reasons

most military aerial vehicles are designed as multi-role platforms. Consequently

modern military aircraft are provided with functional versatility, such as the

20  capability of conducting a variety of missions including offensive counterair

(OCA), defensive counterair (DCA), interception (AA), combat air patrol (CAP),

close air support (CAS), suppression of enemy air defenses (SEAD), deep strike,

anti-shipping (AS), anti-submarine warfare (ASW), electronic warfare (EW),

reconnaissance, surveillance, or the combination of two or more of the above.

25 Each specific mission profile requires weapon pairing or the assignment of

optimal weaponry for the given mission. Weapon pairing involves the delivery of

a particular load of a particular store or a specific mix of different store types and

loads. The wide range of mission profiles required from modern military aerial

vehicle necessitates the option of carrying a variety of stores and loads. As

30 weapon pairing is a complex process an optimal stores carriage configuration for
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vehicle the technique of aerial refueling was conceived, designed, and developed.
Air refueling became a widely used technique wherein the fuel stores of an
aircraft are periodically replenished in-flight from the stores of a specific tanker
aircraft. Although this is a universally known, extensively refined and widely
20  accepted procedure in the air forces of the world and under some circumstances
its use is unavoidable, the technique has a number of disadvantages. Air refueling
is a complex operation demanding very precise timetables, pre-defined rigid
procedures, accurate maneuvering and very intensive planning. The operation is
expensive in terms of the number of tanker aircraft required, which are typically
25  high-priced large aerial vehicles flown and operated by a large extensively trained
crew. The operation is highly problematic at night when lights should be used and
practically impossible in adverse weather conditions. Additionally the insertion of
tanker aircraft into a combat zone is a highly risky operation. Thus, tankers
typically operate out of the limits of the combat zone. This fact necessitates that a

30 receiving combat aircraft, which is low on fuel to break off the engagement or the
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crew. The operation is highly problematic at night when |ights should be
used and practically inpossible in adverse weather conditions.
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mentioned above the internal space of a modern military aircraft is already fully

packed with a variety of critical equipment. Therefore installing additional
equipment and re-arranging the configuration of existing equipment unavoidably
20 involve complex procedures, high costs and high risks.

It will be easily perceived by one with ordinary skill in the art that
there is an urgent need for a system and method to enhance the fuel carriage
capacity of an aerial vehicle without the need to resort to extensive internal
modifications in the structure of the aircraft and without extensively modifying

25  the existing fuel systems of the aircraft. Preferably the system and method should
be “transparent” to the aircraft and should be developed in manner as to be to be

made substantially generic to a group of similar aerial vehicles.
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£" fuel line and at least one external fuel control line linking between the at least

one single functionality external tank carrier pylon and the at least one dual

functionality external tank carrier pylon, whereby an at least one alternative

external fuel transfer and fuel control path is established between the at least one

external fuel tank carried by the at least one single functionality external fuel tank

20 carrier pylon and the fuel system of the aerial vehicle via the at least one

externally-mounted Stores Transfer Kit, and the at least one dual functionality
external fuel tank carrier pylon.

A second aspect of the present invention regards a method for

increasing the fuel storage volume and the fuel carriage capacity of external fuel

25  stores suspended on an aerial vehicle. The method is operative in the formation of

an external extended fuel stores configuration. The method includes steps of:

converting or designing a new at least one standard external fuel tank carrier

pylon in order to provide support for the transfer, monitoring and control of a fuel

store held in at least one fuel contained suspended on an adjacent external fuel

30 tank carrier pylon, developing at least one novel external fuel tank carrier pylon
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toast Pse and by referencing the following drawings in which:

Fig. 1 is a perspective view of an exemplary aircraft shown with an
extended external fuel stores configuration, in accordance with the preferred
embodiment of the present invention,

Fig. 2 is a view of the external fuel tanks carried on the hard points of

20 an exemplary aircraft having an extended fuel stores configuration in accordance
with the preferred embodiment of the present invention;

Fig. 3 is a side view of an external fuel tank pylon, referred to as the
“receiver” pylon, operative in the carriage of an external fuel tank in the extended
external fuel stores configuration, in accordance with the preferred embodiment

25  of the present invention;

Fig. 4 is an elevated view of the external fuel tank pylon, referred to as
the “receiver” pylon, operative in the carriage of an external fuel tank in the
extended external fuel stores configuration, in accordance with the preferred

embodiment of the present invention;
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external fuel stores 5 configuration the conponents of which are
transparently integrated into the existing external fuel system and the

i nter n% fuel systemof an aircraft. The
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proposed system i ncludes one or nore auxiliary external fuel tank suspended
on suitably nodified or newy designed fuel tank carrier pylons referred
to herei rwoaBtesoas the "supplier pylons”. The supplier pyConsozmereatt ached
to weapon stations 10 functionally converted froma "dry" hard point to a

e e DRI s Rt OB OB 22D
oo 120 1 uel Lank £OuE T RYLRORISELHREhg IETRLPGLAL Publennd Bhel o

lines, powegel h\ﬁkﬁ'ﬁit?!lﬁ dx4@inall Ghd] \edr¥s eafiddby hhRfial TBRicld R<aigelodal. PRRereEn
the pylons is éstablished via a specifically devel oped externally nounted

St ores Tranmbposedi tsy§ShiK) and sardhgd fioidEK ans éxtended exktemiat ahie} storeshe
undersi de of the ajrcraft wing and extends in a conformal manner ,across the
wing sarf ealigyraionT ke scomporents, ofywhichs 2o iransparentlyy Beggtadadnteg the
aerodynam c_.structure .t hat envel o ubstantial ly the upper part bot h
t he suppli eer}(lsj%goﬁxgﬁ%abﬁmﬁ e Stf&(f’&%a ek t@@@l 313?1&/5%*%?}?? Bgﬁiél %’f%a%uﬁ}heer

i ncl udes e i L i b hielel Hdd ng
the. suppl | BB e o R Fe L U elaH &
optional | y suiteblydmodifieh o arewl9vdssidriedeficnghk extridvpspydonslatferedntor dreln nks.

The conformal covering of the STK provides for aerodynamc efficiency,
such as optafteslas dheagsuppdiek pyioms” sipice pylans are attaelrad nakapaustaiions i on

of a hard point w thout applying any ,structural change n the surface of
Che i 4B o onF iUyt peyorRd, tram aoiee” bird petrfitagr dng BrwdionslS; SRseudtn:

t he propos ) . - the ' i t :

odi 11 ot Sl BARE BOE el b blbssdd ME 180 At RRECHd te'sdbBlicr

desi gned t gyensUBloRR R RAt 3pakificARY iredificwefucl RN carridiepPvh® RefetredOto
nodified in“order to be converted to a dual functionality Tuel tank carrier
pyl on. 9 \Weréisafte2593heCTédelivg/ pods’. Thie lmkaga anuild iapéidnaebylivclatie duble of

a conpletely new design. The converted dual  funpctionality. pylaon should be
able to furfendly @@Pﬁoél@gﬂ)neénp?welébﬁ?ﬁd@ff fugel dsE&ela(tq%roéifu@ﬁ-, The Hnkage

Cart |25 Ut ] o SRMERS ARGl b PioUAD AR Eirp ) ol ¢ e
Stores Transfer Kit (STK) assembly. The STK is installed suitably on the
underside of the aircraft wing and extends in a conformal manner across the wing
surface. The STK assembly includes a conformal covering having aerodynamic
structure that envelops substantially the upper parts of both the supplier pylon and

20  the associated receiver pylon. The STK further includes extension fuel lines and
extension compressed air lines linking the supplier pylon to the associated
receiver pylon. The assembly could optionally include extension power lines and
extension data control links. The conformal covering of the STK provides for
aerodynamic efficiency, such as optimal drag index. The STK enables the

25  functional modification of a hard point without applying any structural changes
on the surface of the wing or within the internal space of the wing.

In order to implement the proposed system and method the certain
functional and structural modifications would be applied to an existing fuel tank
carrier pylon designed to be uploaded on a pre-defined “wet” point. The pylon is

30 modified in order to be converted to a dual functionality fuel tank carrier pylon.
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5 conventional fuel tank in the original manner defined, designed, and
manuf actured for the aerial vehicle and 2) in addition to the original
functi onawptog/102889 descri bed in (1) the pylon is endowed wpPCh/ILé008BPpabi lity
of linking to extension |ines connecting to a novel supplier pylon, via

which fuel is transferred froma copnventional fuel, tank_suspended,qn the
suppl i er pylhsrpxlentwidizedfouldalsolts ol Sﬁmﬁ’i‘%}e]lfyrléﬁ?’f’tdﬁ%‘tgé- iTZ‘ethE)i’Pﬁe&%d QH@
aircraft fyel system The con t under.l yi t he ORQS y t hod
ot the. pr caBRETOTIBrRYION SRUOTves Ahhe hy bl BRECRSSEE sy HideRkAich
desi gned angogy %lgﬂ i BE5 RARE &AL 8 dnVeRForal BePlak diPasupporer "
(STK) installed be eh a pylon attached to a "wet" station and a pylon
attached t qlegicedfor” tist delivdry, lcoatrol and Smonaodhgrofethes fiedi load astdnedf mothea

fuel tank uploaded on the pylon attached to the "dry" station via the STK
to the Pyl eonsenthenedd fuel atanketin sthat josigingl |manger delinadne degigped:: AndsTK
will be made taq.the el . pyl on nl y includi ng,.t.he er od i i ri
beneat h { ndnoiHacwar HuchBAeral naneie ol ARupE s B PRERRT R a1 o
desi gned in_t 14 } ' 0 i st a I Rt hskind Ot
dosi gnof rw BrRd. ERH) MerhyBl & ERGBY: AR e R abatARy O PRIE X hod
further nesesRidilinss thendteme! tormste] 8hpplietgydbn.exinevhieh! e urdnsterfidor es
Transfer Kit (STK) and a novel supplier pylon. The STK includes an,

aer odynam dabdhya sbapettiombrihiel tealk mpemdeugomthe sspplieapglon tf thexinediliash

lines, such as fuel files, .25 conpressed_ajr. |lines, optional power |ines
and optllonalylemerd fiom shexpén Burpre thepirgRft Wel §GMBn |ines forns a

“suppl 1 er* pylon. e Sensart EROGiER e BERONEL pyPi ol dIONE present
devel oped fiﬂ%lgicﬁf' Kn¢8fves ffhep%lkiﬁﬂat\i‘&ﬁ hott Rae fsﬁ@diﬁlbé'ﬂ:cl)i' tdestdnddeian@ Hevdiesed O

the STK in order to enable the transfer of fue rom a conventional fuel
drop tank uhecHdngsm Hefedas/ake2RerdRdimhifer KA0EA K pistatkiddetweeres pytort he
modi fied "receiver” pylon and fromthere in turn to the gircraft_fuel

system Thetiashedrene afweli sntioneanst sppelen ayjached End ndbhosfatierekuek & es
t he

15 transferred specifically from a fuel tank uploaded on the pylon attached to the
“dry” station via the STK to the pylon attached to a “wet” station. All the
attachments of the STK will be made to the fuel pylons only including the
aerodynamic fairing beneath the wing surface. All the required interfaces of the
STK will be designed in the modification of existing pylons as well as in the

20  design of new pylons.

The implementation of the proposed system and method further
necessitates the development of a novel externally mounted Stores Transfer Kit
(STK) and a novel supplier pylon. The STK includes an aerodynamically shaped
conformal covering enclosing a set of extension lines, such as fuel files,

25  compressed air lines, optional power lines and optional data links where the set of
extension lines forms a functional link between the modified “receiver” pylon and
a novel “supplier” pylon. The supplier pylon is a specifically designed and
developed fuel tank carrier pylon with the capability of being linked to the STK

in order to enable the transfer of fuel from a conventional fuel drop tank via the
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performance of the standard testing procedures for proving the suitability
of 5 diverse fuel tanks having a pre-determ ned type, size and volune, as
fuel storwe osomsed ners used as operative elenments in the extranaaddfeuel

stores configuration. The testing procedures will further provide for the

aircraft-specif,ic STK design d,suitabi]ity and optimn.zed . .perfor ce. A
sequence ogXtR%% linss; Ej’ntsll“t g@?ﬁe%rmavegeﬁ}go%ﬁadfﬁp@h{heggé dufry t‘ir’szﬁ%ssary
in order t j e aerodynam ¢ 10 capability and flight restrictions
of a vehic %&%t\?fi{lgig%ﬁéelﬂ‘rel evant configuration. Since the fuel stores

carried by t h?TH;é"iﬁiplérﬂEﬂl!aiti@ﬁ oy ﬂfé_n?rdp%sw RiysRbhl ¥ind OmetHeRd nedessitates ithé ti al
stages of a mssion'the flight Iimtations associated with the application

of the propasednaceeniidte fsiahdasd cesting gubcaglnres ifon provingdthsesepghiligdof o t he
aircraft in a partial manner such as for the initial period of .the m ssion.

15 Consequéierseotuch anksnBaing iaoprecfetemaingd &ype. $ieh and yobimer apiited stores e

e i RRRCF e BF SBRERRR Asmiats T wll Blle fed A5 SRR (Rhogit Ay, "
limtati OWhgg%tfgg P{]&%Hﬁfe% WhE G praviRefRdnRal Gafhtagices TR H&ggef the

aerial vehic e rest of the mssion If accepted and inplenmented. 20

The proposgstl syiitslitpadd ngithoized peeformanober sdquedvaint dgesvi designrgdeps, son
W th other existing or 5( ospective solutions in conparison wth other
exi sting aguuod tests puxletlight| tests dn aecasaryaty ardeade determiag the aeradysasiiag t he

f uel uantity.carried. an aerial vehicle in assgciation wth the problem
of ranlg)e Q?é’t%’bléiy sﬁﬁg@gb%aﬁsfr(‘fg’émé Hat ivleglcg‘? VIRg et &o gpra?wgl.
quantity of. f rd h i LAl : vehi i :

i ncreased ?Cgebﬁ(%%ﬁ?‘gog&)?% (S)%ébtﬁ)/%/d B@@Z@%Rﬁ@? ?@lglgge}sa p %)c%!al? C\rgggllhrtﬂlg&(l)? t he
aerial vehingligitil lstades dfcmeasarte)flighbhiitalidls hosotRiedRetioAR dppeaticoul d

be increased by up to about 100% (as a function of CAP range). 11 WO

03/ 102509 &Cih¢ LIpaposel7 extehdod hivel stivast codiguiatidns povidobedappliedetn dhel

met hod regards the option of fielding a |lim¢ted punber ,of systens, and
cont i nuous®ycrad i ngy PHEakyBREE aWphgs forr tlas éﬁ%tlaTio Pesiod 1 off khe, dRissPAnce

with tfge O@%ﬁs%du%ﬂ? ltort%%ukér?srﬁerﬂ]ﬁtlsdn of the fuel in the supplier pylons the novel
components of the proposed system, such as the supplier pylons and the STKs
could be jettisoned in order to eliminate the flight envelope limitations and to
restore the original aerodynamic characteristics of the aerial vehicle for the rest of
the mission If accepted and implemented.

20 The proposed system and method have a number of advantages in
comparison with other existing or prospective solutions in comparison with other
existing and/or proposed solutions. One advantage relates to increasing the fuel
quantity carried by an aerial vehicle in association with the problem of range
versus stores carriage capacity of a military aircraft. The quantity of fuel carried

25 by the associated aerial vehicle will be increased by about 20% to 60%.
Consequently the operational radius of the aerial vehicle will be increased by
about 10% to 25% and CAP times could be increased by up to about 100% (as a
function of CAP range).
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Addi ti onal advantage of the proposed system and nethod concerns 5
substanti al cost-effectiveness in conparison with other solutions, such as
for exanwbastiesoConf ormal Fuel Tanks (CFT) sol ution, as RCTALEU®Ter al
changes (having regressive effects in the long run associated with the

o roraft are neftiaantage ' the bRThen Syt S Eefidq HigArarhe BeRY 1 e
tanks al regglyg; 'anmatea_du%@qfﬁgaegﬁ%ﬁ%po?ﬂgwﬂg HORGRIHS afrldf

oper ati onal I npPement ati on o ements o I AVERL T of on an ai Pcraft

in a subst différeht ¥irédagixintdceordanoe itk theperationae reljuignesnds.degr adi ng i n any
way the original functions of the aircraft or the pre-defined operations
of the externalAdkkiberal. afivanteger af i the quaposedntsysism t ded  mgHiodm congetnsas

t he STKs, t ' I d. th lier. pyl ld be 15 installed
Lempor 631 1 JUCREHInCGHIo eaBRERe% FoaPapRBRoAvih e SORMOTENGUCtp 461 B rance
f | .l \ SSi Ol h f

cpeci 1o meearRle e Lol b EIRL TR AR O kb ok s 08 (PARRAS e |\

operative ¢RiARPLOSRsATe iR cEYiRtBRI6RY eh BSocRASd hithithensicrhti@thl Wfttiing

short tinme to provide the aerial vehicle wwth a different external stores
confi gur at iofthe 2ifr¥etc) am tlnairdreft wiohgoort ayly of thietesrqpaih pos recesyay candhasiit
net hod relates to. the substantiall enhanc?ma t of the range of possible
ext ernal scopkkutiligsraxisfinglargmatorks Bredtankss rﬁﬁ‘aié mpantaEs HHOLREE. weapon

Brmuni fon, cuch: st waapt T sPardS Mopapationd, AhoRhRH Rl of e
consi der ab'e?’en’?é‘rﬂ@[}?g?e Hi\;epﬁﬂﬁ oflest éi?é{raftalh'zﬁ%%b%?aﬁl‘eﬁfa(ﬁzlg RN rﬁgﬂl%e;i]‘gzvithout

asymmetrical extern confirguration such t rriage o
preci si on gupeledingrahidadegadingein ayswagithé originegd fanctica of dgeaiedrafitor the

conbination of a "receiver ylon, "supplier” pylon and the STK under the
opposi te V\Apn@deﬁmfbm@rat&mﬁa@fgéw extornad stamsi Fhe aapeonivee sogpenerty oft the
e g L ' B R ol B B S 30 B A B2
fc(‘;ﬁ} i tggﬁr‘:ts ﬁﬁgliﬁﬁf@i@g&é ng«ﬁ@{; g@?e%bsem i Sks) G 5! altQUR! for the
performance of a specific mission. Furthermore consequent to the performance of
a specific mission requiring a substantially increased quantity of fuel, the
operative components of the system could be readily uninstalled within short time
to provide the aerial vehicle with a different external stores configuration.
20 Yet an another advantage of the proposed system and method relates to
the substantially enhancement of the range of possible external stores
configurations in order to provide the optimal weapon pairing for a mission. For
example, the utilization of precision guided ammunition, such as a JDAM type
ordnance, Popeye, and the like, with considerably enhanced hit and destroy ratios
25  will allow for an asymmetrical external configuration such that the carriage of the
precision guided ordnance under a specific wing and carriage of the combination
of a “receiver” pylon, “supplier” pylon and the STK under the opposite wing.
Another enhanced stores configuration designed for the performance of an air-to-

ground could involve the carriage of four bombs under the fuselage and the
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Anot her advantage of the systemand nmethod is that the integration wth
the aircraft fuel systemis substantially "transparent”. Due to the
appropri awe 0330xsennect i ons of the STK between the suppli ePCpgLay®omnd t he
recei ver pylons, the fuel, conpressed air, and optionally power and control
signals flow from and mvja the existin

Info .the ajrcraff fuel syste g
connect i onSATHRALE KE WQC@P{/@FKEJ?PQ e miatedtiﬁﬁlé ul%‘i?éc?iaé}tl age| Sevasal nevel af ¢
fuel syste d.. i receiver pylons and the standard f uel
t anks suspmr?“éﬁsg%ﬁnd%% C%ﬂﬁ-g@gﬁedi'n the preferred enbodi ment of the
present 1 nvention ABther GRAARAREAN UR SRR akPHGhS Tis thiteeoRKkhgaHopar Li N
F-16 Fighting Flacon nulti- role fighter and all i1ts variants, it would be
easi |y undeithttheditchaft fuel systeat is putatartiatly ‘Granspameriit Hucato theapptdpmiate

aircraft having the basic cagabi lity of carrying external fuel stores
coul d Benetennertions Ohshe§lnbelyesnsibe sapphiespplons gad the secaiver poentthen. | n

h f nbodi . diti | |, fuel Kk i er.pyl
w11 Tbe T el st oPonalS e 4 et analf Bt BG4 O he
represent 'evﬁr&?ftgqiﬁf fs%s(tgfnl lt‘Pfg' dxstifdec eﬁﬂgﬁg OE B¢ re&OVR SASRY oﬁgfl. and

t he optional con es w e supplre romthe original “extern fuel

carrier pyhgg)sthebtaiads R hiverafiniheer sysv@apesuldt@togise Jodndthe receiver
respectively via the STK. 20 Note should be taken that in other preferred

embodi ment pylonhiend Heagtondadduecliasks suapeddedtheseen.and t he number of the
addi ti onal external fuel carrier&p}ylos coul.d differ. The follow n
¢ ¢

descrilftion of theAdthaughy By tishipbeferred cemRodimenp ofr eopﬁe§entamepgorb&ggi ded

for the re t i of t i ti.qn, e [t ' . meant
to be |1 m ft Tl AN s ke R s Yl EURE Pt abde Y- "3
only by thg)atfigabecnd ailMs VariaplOuk dwbeIdSbeeesay thddrstddd firat L 8thethe
representative carrier platform and the represenftative store types

descri bed pref¢red prrabedinente maoiduseothsr saiscraftxkayihgr theoblayicanapabalityneént t o
be limting as the list of aerial vehicles that the roposed system and
met hod coufairyiag sxsemal (sl steres sopld benedit fromy the adyanwgeans setyisniod|the i n

\sNe)r \6 gfﬁ%zg%%vﬁﬁggp%%/%%fg%d Oefmlgloecilflm%%P %;vgte{d%ri]tigr%{li e%ilter\r/igp Lﬁféletgnli{ n 13
carrier pylons will be releasably attached to the outboard weapon stations 3 and 7
of the representative aircraft (F-16) while the extended fuel, compressed air and
the optional control lines will be supplied from the original external fuel carrier
pylons attached on the inboard weapon stations 4 and 6 respectively via the STK.

20  Note should be taken that in other preferred embodiments other weapon stations
could be used and the number of the additional external fuel carrier pylons could
differ. The following description of the preferred embodiment is exemplary only
and is provided for the ready understanding of the invention. The description is
not meant to be limiting in any way and the limits of the invention are defined

25  only by the attached claims.

It should be stressed that the F-16 as the representative carrier platform
and the representative store types described in the preferred embodiments are
exemplary only and not meant to be limiting as the list of aerial vehicles that the
proposed system and method could be applied practically to all military aerial

30 vehicles in service, as well as a wide variety of new generation aerial vehicles in
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desi gn, devel opnent, or testing stages. The system and nmethod coul d al so
pertain to various specialized civilian aerial vehicles utilized for
search amaorregaeasey fire fighting, humanitarian m ssions, PSEIIRG0DT6C
research, and the like. 5 Reference is nmade nowto Fig. 1 illustrating the
ext ended ext ernal

nccor dance drsieh. teetipmedh AhdCs b aRsetieoy st A pisBod koSt o phliing
shows an aiyf GL@fols ;s?e&aﬁﬁé/' e&iﬂéﬂ%{?ﬁa vENLRE Qﬁiliz%&%?%eé&%h%ﬂ%s@ﬁb tie

standard weapon stations thereo e external stores are designated by

t he nurer alfgghtingZhuBan#aridn nfissidns, Scieatific 2efenesh, tahé the tiké. to 10 the left.
The sel ected and i npl enented external stores constitute an extended
external fuel stores configuration, which is functional in the perfornmance

f LSSi [ [ bst.anti al | ¥. i nc. d tit f.uel h

a 1 ong: Pange ;gz;%&&&a& fﬁ“@%ﬁ%ﬁwépﬁto ?}éqf?ﬁéﬁgwéﬁ?e”?ﬁsﬁg% erdi e
H S S V (0]

The mes: on ol RIGH 06 e rR1 62 aRARH ] Bebidalfe AFRATRIY JnoRet haes

two def ensigugbsddtmehess e inVieftibh €8hd deding, showsharB airciafie 1 \chi9ing disetseder ,
upl oaded on the left and the right wing tip stations respectively, two AAM

m ssi | es 2 eateind, stereshuploadéd onl tHelgan ®ipan statiens [théreofinbhe iegternaut er
right wing weapon stations_respectively, _t standard external = fuel drop
tanks 3 andiores stdesignatod by BaIBIeTAad: 2 dnt Sob ir@ Angrd iRy the ekt 190

out board win atd qn ectd h 1 19,
on 't na0 LABP A" THETSIEARASE PRt BRE, Svut SOl R op
tanks 4 andxfyrnalSAfD B6red coffredfatidH) WHRh fsafilactiohall e theShbbroftandedbr a

i nboard wing stations respectively. It is inportant to note that the
suspensi on maissiondnvolafe afsubxthetialdy indresdedtqrakttyBofifice]l/swoh ahe lored-rarmed
right outboard wing stations 3 and 7 is not 25 certified in the external

conf i gur at idéap pptrpbmdssienend &e bke.t hbuspthe pirerall &9 carrmssispepisically selested, 2,
3, 4, 5 6, 7, 8 d 9 der,. th tional ,comtrol of.th i ft
chew | ocat SIPTPHOPRBILE RS akoerplishiest B B § Qe vary T Heshateion
tati i 4.at: I I i th
cockpi b0 TRrBLcBRREGRLILA et 630 R LML Bfmlesld | A% Rhchihs, 0°
stores del ifyerAIMO Sigéwindend uploadald omdhedettonsd abscagin Mang hep statidis

thereof. The SCCis 14
respectively, two AAM missiles 2 and 8, such as the AIM-120 AMRAAM, on the
left and right outer right wing weapon stations respectively, two standard external
fuel drop tanks 3 and 7, such as a 370-gallon fuel tank, on the left and right
20  outboard wing stations respectively, an ECM pod 5, such as the AN/ALQ-119, on
the fuselage center line station, and two standard external fuel drop tanks 4 and 6,
such as a 370-gallon fuel tank, on the left and right inboard wing stations
respectively. It is important to note that the suspension and carriage of external
fuel tanks 3 and 7 on the left and right outboard wing stations 3 and 7 is not
25 certified in the external configuration options provided by the manufacturer.
External stores 1, 2, 3, 4, 5, 6, 7, 8, and 9 are under the operational control of the
aircraft crew located in the cockpit 100. The crew is interfacing with the weapon
stations via an appropriate stores control interface (SCC) located in the cockpit.

The SCC provides power application, operational control of the stores delivery

30 system and visual indications concerning the status thereof. The SCC is
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WO 03/ 102509 PCT/I1L02/00976 interconnected with the external stores 1, 2,
3, 4, 5 6, 7, 8 9 via an onboard conputer device (not shown), such as a
m cr opr ocweIen92589 dat a bus i ncluding suitable data |inksPCagrLo2ieewn), such
as internal communication cables (not shown), fuel lines (not shown)

for i he qeineisanfidcBith B SRemml B dnc o Dht Gulobnd vidri PRbRHe
fromthe Sfcg nfé} g6 Nabt szS‘JNnianfcthhgs %nﬂli&o?f%e&m UYhtal BhY ir?diﬁ(]?ilﬁ}gf”

fuel tanks d 7 to the engine’o aircraft 10. The auxiliary

tank 3 is ssitsidendsd hnkd aosshpowingr sy @as ihdeknahicomrhineicatiom dabibsekiatr nal
fuel tank 4 is susPended on the_receiver pylon 104. The supplier pylon 102
i s connect sHows).tfhel liney Gwdishewnpppopresoad girdines (agt ghravan), powsthines (Sitor es

ol 11 s bt BB Tt Slfegheptiintilas doboiE Ry S HEERa"
i ograt | on S s i et A R aF gl P Pln 0 B Bukitcpy Rl

aircraft 1@udi@nkde ARET nethePy¥ige BP4he lairctafsil0l THe amilgry ke tdkk 3 is
auxiliary fuel tank 7 is attached to the supplier pylon 106 while the

standard ewspendad dnutie sepiicd pydos UdBewhdd the stdnelard ezioreal fuel dank Hi dden
on the drawing by the fuselage of the aircraft 10). The. pylon supplier 106
i s connect asncadedon theasreier pylognl 4. A hensupplier msionsh&m Configgtedri the

i ncl ud fuel .1in c ressed i I he L onal [ 41 n

opt i pniﬁ d ?(éelééegnfflgp f%é’ggtﬁla%%}gmgcﬁmt E@@@%H‘%&Bﬁ%@&@ grho& t he
recei ver p¥h@ins.oTIRS BIK iddIeddMRRYNAES AbiiRpresfl A tinkes 2bptioddl Powedned t O
the fuel systemof the aircraft 10 via the receiver pylon 106 Note should
be taken thatl oftéormbodata desmttrdl bEnesc dhrdfti gonreect dhe i sippkienylydoly 1621 wnd | theot her
enbodi nents additional auxiliary fuel tanks and associ ated supplier pylons

could be UptederteRylon Winta enpblpdntegratianont the gusidiary ifeelafankkéo dau fige]
connect the 25 su i er. t o .an _adj.acent. recej ver lop interfacin
ot uar |y wersiomngr She et 8 vid 4 (G B PV Iahe B S Bl aPbte Bk o
the i nyent i,QQ:1;.th [ il &n: .0 Ul ] : Swhile QRdEe:

" pseud\(g-gwetal ﬁ 8rr11?}y g%%?iéﬁét zalts %\%%dg%grt?g?ﬂga%@ﬁ 1e%ﬂ§{lcgﬁeﬁwr§eg%%1§ tthﬁgét g on
manuf act ur ektedsal “fleltanRa@ B suspendist enthictelyiven pyRas@idded o tanddatwingbyf uel

carried externally and thereby effect a substantial increase in the
the fuselage of the aircraft 10). The pylon supplier 106 is connected to the
receiver pylon via an STK (not shown). The STK includes fuel lines, compressed
air lines, optional power lines and optional data control lines that connect the
20  supplier pylon 106 and the receiver pylon to effect the integration of the auxiliary
fuel tank 7 to the fuel system of the aircraft 10 via the receiver pylon 106. Note
should be taken that the above described configuration is exemplary only. In other
embodiments additional auxiliary fuel tanks and associated supplier pylons could
be uploaded on other weapon stations and additional STKs could connect the
25  supplier pylons to an adjacent receiver pylon interfacing actually with the aircraft
10 fuel system. In the preferred embodiment of the invention, the addition of the
auxiliary fuel tanks 3, 7 uploaded on “pseudo-wet/dry” points that were originally
pre-defined by the manufacturer as “dry” points, substantially increase the

quantity of fuel carried externally and thereby effect a substantial increase in the

30 range, radius of action, mission time, performance and operational efficiency of
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30 range, radius of action, mssion tinme, performance and operati onal

efficiency of 15 WO 03/102509 PCT/1L02/00976 the aircraft 10. It would be
readi |y uwoesgoxsod that the particular structure, size, @crane/oos of the
STK and the precise location of STK relative to the aircraft wng will be

determ ned,;n_. r i t e and vari s of..the specific. aerial
vehicl es tgfevﬁl?%ﬁﬁtﬂgqg%%ggboe g%giléﬁ%néﬁﬁsqﬂ%(?ﬁ%%n%eIHar%(Léurl%f)'I%Fgqu’ M rder 5
to optim zginéiRisHsagf HRCSTK aRd the pReQE d6cdtin FFSTR helative ab b fRFAH and

easy installation between the two pylons. Referring to Fig. 2 that

i |1 'ustr at ewigevillitendétermofedf inedccbadanee rwithwhe tighcaarhvardaite ofizhe spelifitc anks

12 and 13. The tank 12 is suspended on the supplier 10 pylon 120 while the
st andar d f aialtvehiclesta whichs Benprenossd system aadimethogywidhba appliethin pedssi ver

I 2 ] d,both to t ' ft fuel t ia t i,nboar d
e o ol B RR he® o R BT b arbT
assenbl y. ﬂ%%l&ﬁ@ﬂ'ﬂe%efh’ﬂﬁr\:@lﬂﬁg the receiver pylon 122 are connected

[

by the extension fuel nes, tensi on conpressed air |ines, optional
extension power 15 |lines, and optional extension data control lines 14. In
order to provide aerodynamc efficiency the extension lines 14 and the
upper parts of botRefsyringsto Bige 2mladtodldtrbies aths hizamsden of dughhaiveetnl ywehaped

conformal epvel gpe 11. Th recejver pylon 122 s, provid wi th dual,
functi onal # J9<.>enﬂ¢é<tffmals£w§&ﬁ@ﬁ andtlg-ﬂ@gtanéslalﬁéum rothile sumliesl and
t r ansf o] - It [, 4t | At suspended on it yl on
122. The pé)( lé)ﬁel%%@fsn&%%}g% gtgn@%g iil:é]r {S#Efﬁn%&%a}%%}q%gyoq ﬁ{%txﬁgel%lgﬂﬂoﬂg%nner
utilizing ThE reBeibbi lply1dgh2aRdcoHERIRE $6th 8 rthe! difdithfti9fuel §siet Vithé
electric wring to provide for nonitoring the anount of fuel in the fuel
tank 13 ambhodrd thieg sporewistitiog iatdrfadecarst anteer slipypybicr grydorr éRatvdd the S{Tke f uel
tank 13, such _as jettisoning and the |ike. The second functi onalit(#/bjiés

I

associ at edaStEplY. nEhe supplier pylgn of20; prd thereceiYs pdantldl ag ednnegte
quantity trol of t.he operation of the.fuel tank 12

and neral ~c

Suspended B THESIh AT sy PRiRnsiSR cortbresssi af gse OPRMT YT AR PYe
LSS, i e A AT S ISR . B SRR g <

aerodynamic efficiency the extension lines 14 and the upper parts of both pylons

are enclosed by a shared aerodynamically shaped conformal envelope 11. The

receiver pylon 122 is provided with dual functionality. The first functionality

regards the monitoring, control and transfer of the fuel stored in the fuel tank 13

20  suspended on the pylon 122. The pylon 122 supports the first functionality in the

routine manner utilizing the in-built fuel and compressed air plumbing, the in-

built electric wiring to provide for monitoring the amount of fuel in the fuel tank

13 and further providing all the standard options related to the fuel tank 13, such

as jettisoning and the like. The second functionality is associated with the transfer

25 of the fuel, the monitoring of the fuel quantity and general control of the

operation of the fuel tank 12 suspended on the supplier pylon 120 via appropriate

extension devices installed in the receiver pylon 122, in the supplier pylon 120

and in the STK assembly there between. The proposed arrangement provides an

alternative external fuel transfer path, fuel delivery control path and optionally

30  fuel quantity monitoring path to the fuel stored within the fuel tank 12 where the
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alternative external fuel transfer path, fuel delivery control path and

optionally 30 fuel quantity nonitoring path to the fuel stored wthin the
fuel tankw023mbespe the 16 WO 03/102509 PCT/1L02/ 00976 ercannel/oopsmth is
formed via fuel tank 12, supplier pylon 120, the external extension fuel

"t er face CHI5enBAGY d° OB R Rk L5 Rk PVER Pkl

the prefeptrelRIOAM MBI cOAtrdNBnbNMENLEQIVeNSyloRt 138 %‘b@igzepg)rylct}ﬁaiwaﬂl ier
pylon 120, 5 tuel tank 12 and the external assenbly i's controlled directly

t hr ough t heviagppierface (thd mbbaid edmd twet hpointt @1d theeaitdraf fost detem. In the
"pseudo-wet/dry" poi ntg_. Referring nowto Fig. 3 that shows the structure
of the recerelsrregyampodipgnt phdhe daegniion thy|jenisopingsokthe sunpdist pyton h20,

[ I illustrated i 10 .Fi.g. 2 h i I 20 .
Connect bd” SrelqaBk iy SsShal Bsscnabiyif cpfispied ighy YRl R sEPpl: g
|l ectri . : j h fit
assoct at ed ) L L e e e P g stat on
provi des interface connectors to the fuel lines, conpressed air |ines,

optional power |ines and optional data conmmunication |ines between the
aircraft 15 and t h&afeswigveowpgyllig. 3chatrhewssthel $towturst efsthetieceings pylon

o he T ot aeer sl 20 R valkanit Hieotoest RSUST a2 BiERcEGn ¢
hysi | t . i f. t i f ; _ .
Y P B 2 T abfeib i pYloda (s (Riniebf af lohe BdihoRRy 6 (RE MiERn 361 7

connect or, oPRbMORE tREWRfte:FAIAL CEIRELRNGoAREItORA andatiR] 26hd 'dﬂﬁqcﬁﬁgﬁé‘échﬁr 22
are interfacing wwth the appropriate connectors in the w ng. t he ot her
boundary paitachméets pflitnasdOciated inbearfdawingy “wet 't steres stagiomi dinelinbeardlvemgi ng
to and fromthe supplier pylon 120 of Fig. 2 hy an extension connector
assenbly S@LHORMPEIVifles delsTighe CcammepOre dandet &eplt Bnesh ecanprssssdh @iy lings

19 o0 BhoBthBki8 Rl iAo BABS R 7R Bkt
Conne S 10 eyd MR o 0PTSRS RSPt eSLoROE kg
air pl unbi hgephcingl withrthe fhelrsystsn of thdgircraft via the inboard wing stores station
interface. The receiver pylon 20 is physically attached to the wing of the aircraft
via an attachment device 21 in the manner known in the art. The fuel line
connector, compressed air connector, optional power connector and optional data
20  link connector 22 are interfacing with the appropriate connectors in the wing. On
the other boundary point the pylon 20 is interfacing to the extension lines leading
to and from the supplier pylon 120 of Fig. 2 by an extension connector assembly
23, which is designed to be connected to the extension lines linking to the
supplier pylon 120 of Fig. 2. The connector assembly is shown at the aft of the
25 receiver pylon 20. The assembly 23 is used for connecting the fuel lines,
compressed air lines, optional power lines and data lines of the receiver pylon 20

to the respective fuel and compressed air plumbing and electric harness of the

supplier pylon 120 of Fig. 2.
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supplier pylon 120 of Fig. 2. 17 WD 03/102509 PCT/1L02/00976 Fig. 4 shows
a schematic view of the interior of the receiver pylon 40, which is

equi val erwoOt0a/1025@9 r ecei ver pylon 122 of Fig.2 and to the PeraLa209wyl on 20
of Fig. 3. The receiver pylon 40 includes a conpressed air |ine connector

42 h [ ft.. w f | i h ' f N0,
and an i carated S S n FhamelE sLEGe ol BpMErseE BulmdP e
and an integrated ! Y oP° 4 'S 3
at t achmont - Savyeee e len) EARTCLiRel B IPR ((Tig P RIOCER sl lgn 200°

align the o€dEpVer Thyletei#r pploh aidledaf 4 ‘compréssgd alihtinplcahaeddr vRtth
attachment device 21s is |ocated on the upper part of the receiver pylon
40. A st abithe aiseradc ming, 32 figgl dinsdcaymettos 43k thef airrafirsig, wad agyingegra®d40 i s

desi to f fi ti t.o t i f th [ ft f f h
st ZL?P?% G iR s FOMERPRG | Rryned Thhd Bamnediei 16 i Pueafh sl e,
optio I . | : I+l ' th
"t cor at ec CAn S e s ASNIARa 2008, Bier 20108 o bRl Qe TNRIAICH, 1ofiea' e

| eadi ng toohheflatpritd %rfadyipﬂeéigﬂe@fo ligh te réfeittOpyloni4( tstheatiRsafiRe
structure of the supplier pylon 30. The Supplier pylon 30 is equivalent to

t he suppl i evingyThe pl&® 3ill with tatatkedennddiige 22s isTheatdpgi ther uppey Ipant @lthies not
connected to the aircraft fuel systemdirectly via the outboard w ng

" pseudo- wetPeRiyer RYlgn ). ¢+ StabEizes SCIRY SR Hlﬁ%ﬁ%wéhe 1epr of WGIEESHYEIPYPRe 20
suppl i pylon 30.is p ically attach t he. w n t.h i1 Vi a
attaoh it Y038 i B Rubf ot 0BG om fy MOEyHE b dhe L G Rirtnct
attachnent s%'il?ﬂi’ﬁg t@ gyﬁgld!l@ darak Mikht. eeﬂiei3ﬁnb,sccﬂhﬁf'@sg&ﬂafr(liﬂ@%ﬁtiéh%{le the
firmattachnment of t supplier~pylFon 30 to the aircraft wng. The

i nt egr at ed pexstegntihen ahilnepticaindataocotdol ilinel ucke bumdled|into rike exttegraiedn
connector, a conpressed air |ine connector, an 25 optional power connector,
and an opt iconag¢ctanttd designed|tol benlinkesh e theoextersigedingsdeading tpdhe supRlédred t o

t he extensi oP I'i:?(?s Eea ing fromand to the receiver pylon 122 of Fig. 2.
The pyl on #5919 REEE Yo the a jettison control connector located in the

15
Fig. 5 illustrates the structure of the supplier pylon 30. The supplier
pylon 30 is equivalent to the supplier pylon 120 illustrated in Fig. 2. The supplier
pylon 30 is not connected to the aircraft fuel system directly via the outboard
wing “pseudo-wet/dry” stores station on which the pylon 30 is suspended. The
20  supplier pylon 30 is physically attached to the wing of the aircraft via attachment
device 31 that includes a stabilizer plate, and several attachment screws. An
additional aft screw 32 is provided to make sure the firm attachment of the
supplier pylon 30 to the aircraft wing. The integrated extension lines connector 33
includes a fuel line extension connector, a compressed air line connector, an
25  optional power connector, and an optional data control link connector is designed
to be connected to the extension lines leading from and to the receiver pylon 122
of Fig. 2. The pylon 30 is linked to the a jettison control connector located in the
pylon/aircraft wing interface via a specific wiring harness (not shown) in order to
enable emergency jettisoning of a) the fuel tank b) the fuel tank and the supplier
30  pylon c) the fuel tank, the supplier pylon, and the STK.
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pylon/aircraft wing interface via a specific wiring harness (not shown) in
order to enable energency jettisoning of a) the fuel tank b) the fuel tank
and t he swpmBitexsos 30 pylon c) the fuel tank, the supplier Ppyiiper/ooared t he
STK. is WO 03/102509 PCT/I1L02/00976 Referring nowto Fig. 6 that is a
partial cross-sectional view of the aircraft wng, the supplier pylon, the
extension |ine connectors, and the STK. The supplier pylon 61 is

physi cal |y attache i t aty 0, [ ke&af i<NQ
60. The aerodynam g{etctg{/r{eﬂréleﬁgﬁgpgggt etH%T% %r?gf%%eésm%%}ge(ftﬁ)tr%%]rvgé‘gdéf the
ext ensi on aoereftwang) thelsugplier pylorgthel extenstmmiiae iconnéetorsa and iy STRed'hai r
connector 63, and an optional power |line and an optional data |ink
connect or 62ppligupylon Hheisaphpdgallniatiacheshéo ghet putbeardewing datiemaidthe t o

the f that t . i | J } I d t i f
s possPbl el vipg K0 Sh5 AR DaRe e Srer B & bf o ST R el e B Sl 11
be mini mal exibhgiofeIdonfieiof Shicfdthe | ACRRT RO ENRREHBENSS Bluftelitienygauge
size of the extension fuel Tines®and the extension conpressed air |ines.

Large gaugeongxdten63oind ueloptiongspener Haenané saeshtiinal dhnelnk e6Lsiérdé® t he
formng of a vertically deeper K covering while the utilization of

smal | - di anmBluer tetheasiasiynasmi¢ ishape efidht eoveeng|tdcendtueoto theefa8TKhatother i ng

closer to the wing |ower surface. As the size of the STK direct|y affects
drag a var C&tSpsHR é%&eénéﬁono%tﬁg ghugjese t@oﬁll%%l ‘Bélaorsb‘i?ﬁsaﬁéd?‘s AH’QSﬁkhi%hﬂ@rral I

di anet e ion.lines f red fuel [ fer. rates and

consquént fé;%l%@f%l%g%é FFQ% ?@%qtgﬁgt efe)#%@g]s%ﬁsgg%b%@ﬁ Fc%'@ll@la n nodes, the
fuel fromthe fuel ThankstigdIl@RGALES HR $TR SHRRVJLARAHOBR d SiveHRY 20
utilized in the initral avainpur ot e STR HRIope depehivd Bivel et e
consunpt i onfdh¢ extinseon fuaddidesi anl thededtensien rompressatll air dimgsl Lage gdugegi ven
gauge of the extension |ines associated with the STK further effects the
transfer ra&kengions dagl dingsn and soruressedr airatines giecpssitety therfoaming 0t aand

et ey Ny B SO ST LB P S o A e BE R,
order §9 copbs @habiB8he placement of the STK covering closer to the wing lower surface.
As the size of the STK directly affects drag a variety of extension line gauges
could be provided. Although small diameter extension lines effect reduced fuel
transfer rates and consequently places limitations of the selectable propulsion
modes, the fuel from the fuel tanks attached to the supplier pylons is typically
20 utilized in the initial stages of the mission where fuel consumption-extensive
propulsion modes are not usually required. The given gauge of the extension lines
associated with the STK further effects the transfer rate of fuel from a tanker
aircraft to the carrier aircraft and thereby having a significant impact on the
required duration of an aerial refueling operation.
25
In the preferred embodiment of the invention, in order to control the
delivery of the additional fuel stored in the auxiliary fuel tanks 3 and 7 of Fig. 1
the SCC in the cockpit should be suitably upgraded. An exemplary upgrade could
include an enhanced fuel quantity display that shows the quantity of fuel in each
30 of the uploaded fuel tanks and indicator lights (LEDs) signifying fuel transfer
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delivery of the additional fuel stored in the auxiliary fuel tanks 3 and 7
of Fig. 1 the SCCin the cockpit should be suitably upgraded. An exenplary
upgr ade cwolod/1035pc| ude an enhanced fuel quantity display PoatiLemwws t he

guantity of fuel in each 30 of the uploaded fuel tanks and indicator |ights

(LEDs) signifyin uel .transfer ., 19 WO 03/.102509 PRCT/ .LO2/ 00976 nd/,or

| ack of tré‘ﬂg%loérr %ﬁkd?%rtra&sg eal?)q/ Of &éﬁteiﬁgﬁ%hl%[ﬁﬁ%d@&%‘fﬁf (%?%lnkan%T ©
exenpl ary I i | deli §:4; r

Gel 1 very SEPIRMEy @l S AKG) HEOLIAIRINIGR B af bRAhel M) MO 1o
control thecleengr avitoh. Ghet beedtoe!switdnehebley aheeairqadt ectw not bentealt tenal
fuel tanks associated 5 with the receiver pylons. Wen activated the

sel ect or swipetdiian of K furd transfiesrf ealveflocdtediin fthe extaipalf fusl tandiskassaeigtad at ed
with the receiver Jons and will give priori to .the transfer of. fuel
fom the | SO H sbutt pufi en A Gl ng selebiaromat oo Ra eck e
external del v t I L f d j . d
o the t of sk bk B8 fcPtaricliastdiarcl O IEricr fldhsl MR Wi B pilorityr ™

auxi liary fiyehe tankfer ftiie] SeRPtieefudXhitdy Suspbnddden the stip§liedy268d. orhef uel
| ine connector in the supplier pylon, to the extension fuel I'ine in the

STK, to thalteedtionsexerdaledeliviene patimrodcther fuel frhm tlee @uxdiarpyfueh tanks ishe
receiver pylon fuel |ine to the fuel clo)nnector in the receiver
pyl on/ ai r crarmedy iHgtherfellowing marpnese Fushdsr PUMREe DY ik Pressyre dF9mathe ¢ he

Fal ts 0B a AGumasE L A0 o i, iHler Shyibl T tine: ol &R gy RRT k2 nie
transiti On'boﬁ'fxgé’ca} iMi the %P}]%@E’gmitt%dth\éi extbhgofatidl 4Rt iPkhd SRS {ootHehe

stores contro conput er. pearance of the signal will override the

sel ect or swikteiRion fiehsidguwenhbytor hetlepeseivgr phldnheo theetectivenplyom fuel Yias, i n
the fuel tanks associated wth the receiver pylons will be effected and
transfer oftofthelfugliqonngeigr rn the rgoeker nylen/airciadnwing yyedhes cn Wet imbosd

e Vet UL %ol SR et S e hRT S S AR e o,
el 39 NSl SEBRUALLG EHLAL A WRIHR PRl a0 taslytigers (he
It Egogg\?\e \er gfhélﬁittisﬁgfsi%agtwmrﬁe trisnhifledaiis Headdta CusirobNaked tedtdresabhtyolt 0
computer. The appearance of the signal will override the selector switch.
Consequently the opening of the fuel transfer valves in the fuel tanks associated
with the receiver pylons will be effected and transfer of fuel will begin from the
20  fuel tanks associated with the receiver pylons. The delivery path of the fuel from
the fuel tanks associated with the receiver pylons is straightforward. The fuel will
be impelled by air pressure to exit from the fuel tank to the fuel line in the
receiver pylon, to the receiver pylon/aircraft wing interface (on the inboard wing
“wet” station), to the aircraft fuel system and finally to the power plants of the
25  aircraft.

The above-described mechanism is exemplary only. In other
embodiments of the present invention different simpler structural and functional
arrangements could be used, such as T-valves, to accomplish a transparently pre-
defined sequence of delivery of the fuel load from the fuel tank attached to the

30  supplier pylon and from the fuel tank attached to the receiver pylon to the aircraft

20



25 aircraft. The above-described nmechanismis exenplary only. In other
enbodi nents of the present invention different sinpler structural and
functi onawo canezngenent s coul d be used, such as T-val ves, PCo/Iaewa | sh a
transparently pre- defi ned sequence of deIivery of the fuel load fromthe

fuel tank attac | tan t ached
to the recei eg gﬁ“ﬁ) Tﬁjge{“%@l&?s l&ﬁtbgé %&5{&%‘/% éRI% ﬁ?_%sz}lbgg% Fuel
system The plmyal %8 $o Gk f&etﬂeoeahe%{ O thOFudlehbin e el 9aif kﬁbg%ﬁ&éﬁ 3f
manner as to allow for the delivery of the fuel fromthe fuel nk
suspended othe tshppliarppllosr ppipk oo fira deliveryt b tﬂelﬁuebrlyacbffrcblheﬂfeuﬁhell nall
fromthe fuel tank associated wth the receiver p I n further other
enbodi ment s asfoctatednvith the Haskives ryden.d Ipefurthes @éleprwbgélrmfmts Adiffsrenti c

Tuel i1 ahor BIScbebREN oIk beisagHO HOTHE F erbiPeieirmaciigmangs mppgal lor
[ t t |

opor ati onal 1 SHGKEbR (AN dfAnp GRBNEHT deTRL CaiRer AlSeRe, O
external fuel tank pdhough anthef priferied iewiadih@ns WPRRE tihventiomdid anrlvery

and extended fuel delivery supporting functionality it would be readily
under st ood pyloonie mqnvemtldnmla&el sxild carienpyloa eparatidreallyi adaptdrbto hepreecﬂlmdr ed

enbodi ment s _t he, regei ver on could pe a spe |1y designed a

devel oped d@menaflm ﬂl&ﬁéﬂ%& ps atandar @?ﬁ&rn'«ﬁ E»Lel Pk CHEEHaAR @loﬁelﬂvréy
support 4 S r oy,es
confi gur at | oﬁémﬂgsﬁ{\ﬁ%{lx{i&?&%rw%ﬁ %88 %l %ﬁ]?lﬁlgp é&gng ggh%‘?t&f il’][el
stores conf i@ @tbleORaBIlP RARIBESOYI %S)%nesme&d%%y@k‘ilﬁ@% Phe Taﬂethﬂf ﬁ§%ﬂ{er
invention utilize existing hard points on the ekxternal surface of the

ai rcraft. Notefesbodentbdbinteakethet teakiven ydon souligbbar slpqmﬁnalty desigpecddnto

the attachnment of a recei verwg yl on and/or a_ suppljier pylon retain their 20
original al dewlape;d/éemﬁdzrms di witbsan Hiegrahpre-puit m@&ﬁwlém foicthe spppeKt of

Standard st 8f SlRighe i e pthodrd RERBER et i SLR etpfiBtiakH o
15  the aircraft fuel system. )

The extended external fuel stores configuration proposed by the
system and method of the present invention utilize existing hard points on the
external surface of the aircraft. Note should be taken that the existing hard points
adapted to the attachment of a receiver pylon and/or a supplier pylon retain their

20 original alternative functionalities, such as, for example, the support of a weapon
pod. Thereby the option of suspending an externally mounted standard stores on
the particular hard point is still assured.

The design of the proposed system and method will substantially cover
all the options and possibilities of fuel tank carriage including the jettisoning of

25  the tanks, the pylons and the STK assembly from both the “dry” stations and
“wet” stations. The preferred embodiment of the present invention could include
several exemplary jettison options where the options are provided in accordance
with several factors, such as cost, operational requirements, certifications
capabilities, development risks, the type of the aircraft and the variants thereof

30 and the like. Possible jettisoning options include: a) jettisoning the fuel tank only
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The design of the proposed system and nmethod will substantially cover all
the options and possibilities of fuel tank carriage including the

j ettisoniwg09fin2s®b t he tanks, the pylons and the STIR asseghlyodoem bot h
the "dry" stations and "wet" stations. The preferred enbodi nent of the

present invention could inglud V. AN ' ' re
the opti onsggﬂfggﬁ?rg(}gcfg‘a %Oéc?ilgrtﬁgrﬁé%%??ﬁgg{g%ra{ J% %t%ég?xgr?%%tsd&%ﬁﬁg@ 1gost ,
oper at i onal 'rfﬂfﬁﬁ , rddd i | b8V AR S W@ﬁ I agks,
the type of O{cﬁgqgi cr a%zté %I%g % {f@?%ﬁ?ggﬁ%ﬁ??ﬁg?ﬂ%% alﬁ the |ike. %os?si bl e
j et tisoni ngflofitt, owlen nicconglishing et‘icieanfi exgetnaé conéilutaivn Gwithout2éxtémal
03/102509 PCT/1L02/00976 b) jettisoning the pylon and the attached fuel

tank c) j et stosesnimd sisires RITETR. (e jottiseningoiscparfonmas ay thy maanereRRVRdn
o aan Bt Hiendi e, ey ST P Rbosstits iiie BPEPuEST AR JkSohiRe
Wher et he op ekt bls EANAMANAR O GIRY i fhd CRIFRUIR! fe e lppliceiIBh;

process ar evig gesstaridaed jétioon thaediGatdriacehsudtoskpistitable dedrit @ohhectstippl i er
pylon via the standard jettison s%/stem i nterface, such as a suitable

el ectric cotheesurdaceonf thérevisugr lacshef preferred regabadimenh ethesr pdssible dptions
enbodi ment ot her possible options could be used. 10 Note should be taken
that the St6Pwd beryssdier Kit (STK) assenbly is essentially an externally

nmount ed, ext ensi on hanj I Dk or I.ers
for t hel(gur pose of n@l%é%tsbﬁ?dalﬁe Q]{%grthﬁflﬂbees{&éigf glﬁ(stf%{igﬁ{ gﬁﬁgt% g%eg@lgr%gng
the two or Qﬁeﬁtﬁﬂfra% ekBrhABY Smotiited N&xtBi b hechMihAdiiABRL 8o tdiemore
present invention the stores transferred are fuel stores. Conceivably, in
ot her 15 enbridimarteresfcatiiersifoy ¢t porposetfiereatimpean aftematioe nenstrqradls of oul d
be transferred anong two or nore external stores carriers, _ such as for
exanpl e RF steges wopngithe §yamranpicagores sarpiers] B thel preferseiembediman qfythe
utilizing alternative versi of .the. STK ha alternative E;ruct re

i on I ng ,
desi gn and PERELS SRR, a]‘ans 5eS Gepsferte n%‘i?dﬁ?gnﬁtgregf (_Fﬂf_e}vr?\]? nt ol ¢ he
extens! po | ER%%afth rgtg%ﬁﬁ@ iﬁ%ﬂtfémbggge? WSS ije%@rﬁa‘? sERES Lhil B irahdfemear

prospecfive aircraft outlets in of transter stores
among two or more external stores carriers, such as for example RF and thermal

countermeasures, projectiles, and the like by utilizing alternative versions of the
STK having alternative structure, design and functionality. In yet other
embodiments of the invention, the extension lines of the STK could be connected

20 to specific existing or prospective aircraft outlets in order to transfer stores
between internal and external stores in both directions.

The operative elements of the proposed extended fuel stores
configuration could be used on extremely long-range missions, such as aircraft
ferrying, alongside other existing fuel carriage enhancement solutions, such as for

25 example the Conformal Fuel Tanks (CFT) system developed for carriage on the
F-15 Eagle aircraft and the F-16 Fighting Falcon aircraft.

The advantages inherent in the system and method proposed by the
present invention were demonstrated by the foregoing description of the preferred
embodiment. It would be easily perceived by one with ordinary skill in the art that

30 the described embodiment is exemplary only. The system and method proposed
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between internal and external stores in both directions. The operative
el ements of the proposed extended fuel stores configuration could be used
on extrermeDy3liesge r ange m ssions, such as aircraft ferryiPog/ILe/oaysi de
ot her existing fuel carriage enhancenent sol utions, such as for 25 exanple

t he Confor Fu Tanks (CFT st em devel oped .f or rd . the. F- 15
Eagle aircr }‘qw%l ar tahBi(L}fgl(lWG Okiaz%fl? B’eFH}t%lrarPfinfic?)étan.aaﬁ -|fﬁgl%§8§1§5m (13051{%’

i nherent | ys : ho, h t TRYefhipdiner e
denonstr at gvdérgism?’heaﬁ?rlgggluggé’de%éﬁ%tl oﬁgo%&tﬁe lgagr%fﬁg'd Tg%{rbg(%l)|tér%::d)rlll)gE It
woul d be eagdsoyipfiens everd phyvide¢ whliyhf@r dhatsling skirkadyi indesstarding haff 186 t he
descri bed enbodinent is exenplary only. The system and method proposed 22
WO 03/ 1025080rREPIsI uoderbying ethe apresens inyentiorplandashaud grot e éntaerreigd imnfer nal
and external, formations, options, versions, configurations, arrangenents,
and appl5i cali¥#ae. The for egoi ng descriptions were provided only for

82 ARy s AT B e

i nvention and shoul d erpr I'n a I ng. refore, It

Wi ll be appieehat@d M¥sRRIAVARIOM 16l Hnd@dYtoSkhhd Bas Bedmhpartirularlyheliowie
present invention is not limted to what has been particu arl% shown and
B

descri bed hadkilestbibed. heFtimabowopd hef saope ofrthe pnesenhusention is detised paly byl y
by the clainms, which follow 10 15 20 25 30 23 WD 03/102509
PCT/ 1 L02/ ootieelaimsamiach foNgv.aL Al M
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1. Asystemfor increasing the fuel storage volune and the fuel carriage
capacity of external fuel stores suspended on an aerial vehicle by the 5
f or mat i orwofo3ao2sbeast one external extended fuel stores cecoffiiger@picon, the
system conprising the elenents of: at |east one dual functionality external
fuel tank carrier pylon providing fuehggfﬁh carriage capability and fuel
transfer and control capabilities fro §ast one externally carried

fuel tank aWCi%I%K‘PpOH fuel transfer and control capabilities for at
| east one assoclated single functionality external fuel tank carrier pylon

carrying at |eastAofgtat i nakrdasiglg tienKiclastotapestolonte ahdothe fuehcdartags ity
external fuel tank carrier pylon providing fuel tank carrjiage capability
and fuel transf ercapacity @ft exfernal sfuchsédres | suispendedoanaan |agsiel vehislexyeihl | y

carried fuel tank; at .l east one externall unfed.Stores Trapsfer. Kit, to
provide at | east Ogﬁéﬁ%r‘%&m&ﬂﬁtc@?q 9X@Hh%é?§?@f{?ﬁo%ﬁ SRS cgpﬁggxggpnoﬁl%e
external fuel Ii : nal fuel control line Iinking
bet ween the at ISggtseﬁ{]g%@bgllgﬁlglst}ele%ﬁﬁ%@%ﬁgl ity external tank carrier pylon

and 20 the at | gaSfea9n@®n@duahall FasdticRaly takt@KhEEl thdkcat@ér ip?[orPY' on;
whereby an at | east one alternative extérnal fuel transfer -and fuel

control path is gebahlinglied thek wammngehepabilitpant fosktrantfer and cooebdl t ank
carried by the at | east. one single functionality external fuel tank
carrier pylon andaprbilitigs| frepspedeast angecemally” capied) el jtank @dato 25 | east

p
|1 f ' d.the | dual
uncttondl ity extaPhar g taane cae | sy BFaeslifed fot T Ieasbit g 1o
claim1 wherein th oé’lﬁteldegﬁfgl@nﬁlﬂ%ﬂ@ﬁ?ﬁetzgﬁ{dse%%! el ikl "c}aﬂ"i‘ér gag%n tank

carrier pylon further conprises the e 24 WO 03/1025
PCT/ 1102/ 00976 afartydi@sht least dricedxte@ahfied eanli;o |ink the fuel transfer

systemof the at |east one dual functionality external fuel tank carrier
pyl on to at at least one single functionality external fuel tank carrier pylon
providing fuel tank carriage capability and fuel transfer and control
15 capabilities from at least one externally carried fuel tank;
at least one externally mounted Stores Transfer Kit to provide at
least one aerodynamically shaped enclosure for at least one external
fuel line and at least one external fuel control line linking between
the at least one single functionality external tank carrier pylon and
20 the at least one dual functionality external tank carrier pylon;
whereby an at least one alternative external fuel transfer and fuel
control path is established between the at least one external fuel
tank carried by the at least one single functionality external fuel
tank carrier pylon and the fuel system of the aerial vehicle via the at

25 least one externally mounted Stores Transfer Kit, and the at least

one dual functionality external fuel tank carrier pylon.

2. The system according to claim 1 wherein the at least one dual functionality

external fuel tank carrier pylon further comprises the elements of:

24



| east one fuel connector of the aerial vehicle fuel system at |east one
conpressed air connector to link the conpressed air 5 system of the at

| east onewowahofsenctionality external fuel tank carrier pgranoxmost | east
one conpressed air connector of the aerial vehicle fuel control system at

syotemof the ar FdBGE ohsauil ErHGier ROPEr HES Al il Vi B 6,
carrier pylon to lé?}st'(?rﬁeghuﬁf‘?urf‘dtﬁﬁﬁrﬂgﬁé%;teﬁw ﬁie%%ﬁk %ﬁﬁﬁ@cféﬂbn% hhe
ue t uel

aerial vehicle f control system east one connector to link the

fuel transfer sydessnont fublecainecioasthoaeriduehidie findlispstahi;ty external fuel
tank carrier pylon to at |east one fuel extension line installed in the at
| east one ext er ndt|lgastignersampsesset grie somaegier &9 Lkt theacompeessed mér

d ai t link th d ail t f. the at | t
one. dual of unct i onaNERy i AblISHerne el ToavorgiogRUHED el KT one

fun y Extié fl  Caro |
cxtor nal |y mount &8 AP g SdPAf Yl CCompfts R comBReb BT AR e ana

signal connector vehidle feltdatel sgdtémeal system of the at |east one dual
functionality external fuel tank carrier pylon to at |east one electrical

and signal |ine iatdtast bad elevttitpowat ahé aignad nenmocter todinkeshesslectiicgl nount ed

Stores Transfer Kit; 25 3. The system according to claim1 erein the at
| east one singl e SYst§AEtafofha pt Jth@%%aﬁuafoenctm@%%aﬁmr@ﬁll e ¢ her

clectri bl cont r SR DUt IEEREhnf el Ang HERE iR thg "
external tank cargehigl veMbRMikePcbhifol s3%tchtiel systemof the aerial vehicle;
25 WO 03/102509 PCT/1L02/00976 at |éast one fuel connector to link the
fuel transfer systdeasofoneh@ehtonnector to link the fuel transfer system of the at
least one dual functionality external fuel tank carrier pylon to at
least one fuel extension line installed in the at least one externally
15 mounted Stores Transfer Kit;
at least one compressed air connector to link the compressed air
system of the at least one dual functionality external fuel tank
carrier pylon to at least one compressed air extension line installed
in the at least one external externally mounted Stores Transfer Kit;
20 at least one electric power and signal connector to link the electrical
system of the at least one dual functionality external fuel tank

carrier pylon to at least one electrical and signal line installed in the

at least one external externally mounted Stores Transfer Kit;

25 3. The system according to claim 1 wherein the at least one single
functionality external fuel tank carrier pylon further comprises the
elements of:
at least electrical connector to link the electrical control system of
the at least one single functionality external tank carrier pylon to the

30 fuel system of the aerial vehicle;
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| east one single functionality external fuel tank carrier pylon to at

| east one fuel extension line installed in the at | east one externally
nount ed Svoreaosbpansfer Kit; 5 at | east one conpressed ai PCEAnOA®OITH t O
link the conpressed air systemof the at | east one single functionality

fine nstaled 19 ng o TuslEpRBruteft LpRaR: SRSRREY SRR ihedtt or kit
at |east one el eclfeﬁétcoﬁ@‘éﬁfglé‘?ﬁ?@d(?ﬁﬁ? CORARA AR tK &%ie}gﬁ/l&{ gshfical 10
ngl e funct | fuél

system of the at |east onesi ionality externa tank carrier

pylon to at | eastleasteord €gdlréxtaisi@ndinsiigstalied imehé asleist edeiextdrhally at | east
one externally-nmounted Stores Transfer Kit. 4. The system according to
claim 1 wherein tmeuated ¥ases brassksx&dtnal |y 15 nounted Stores Transfer Kit

conprises the elenents of. at |east, ane aerodynanigal| haped t.er nal
en\r/rgl ope X o prot edt pe@?,teon%m‘xgggg%pnﬁlérqquegpgﬁgmrg(5111%0?)31 ng)(;aér

aer odynar ¢ ef {1 cLene) §0md e 18R Ik MHIcC Rt Pyhfhhe By eiicpisiad

external fuel sto configuration s appli one extension

fuel line I'inkingcdrier E)F}Rin {0 aneher orfy s618preRied bk ex@nsi@asincdngaledyl e
functionality external fuel tank carrier pylon to the fuel transfer system

of the at |east omehdadleastiont extemallyymoented Staies flxensfenkit;carri er pyl on;

at | east one extension conpressed air line Linking the,.conpressed .25 air
system of the at #dgagt Qﬂ@gﬁﬁtﬁ@l@wq{?ﬁ@fii%%lic??n ?%F%]dnklrtﬁgf‘efﬂe?fé%ﬂ@l carrier

it or nat 1 el o aneSaf oo, 3Y 30T e, HHEle” by PRBURL BBl S T Orer ' ana
signal link the elggby 'pg\%Jn toSHIERNRE Aderidd] AnfaindeSindHiRdfiHARd | onal ity

external fuel tank 26 03/ 102509 PCT/1L02/0097 carrier pylon to the
el ectrical systentdtastlomeatxtdraaldy-nommtetl8tores Transfer Kit.

4. The system according to claim 1 wherein the at least one externally

15 mounted Stores Transfer Kit comprises the elements of:
at least one aerodynamically shaped external envelope to protect the
enclosed internal elements and to provide aerodynamic efficiency to
the aerial vehicle to which the extended external fuel stores
configuration is applied;

20 at least one extension fuel line linking the fuel transfer system of the
at least one single functionality external fuel tank carrier pylon to
the fuel transfer system of the at least one dual functionality
external fuel tank carrier pylon;
at least one extension compressed air line linking the compressed

25 air system of the at least one single functionality external fuel tank
carrier pylon to the compressed air system of the at least one dual
functionality external fuel tank carrier pylon;
at least one extension electric power and signal link the electrical

system of the at least one single functionality external fuel tank
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functionality external fuel tank carrier pylon. 5. The system according to
claim1 further conprises the elenents of- 5 at |east one fuel quantity
noni t ori Myodeazsed t o di splay the quantity of fuel store iPaTihe/@p76 east
one external fuel tank carried by the at |east one single functionality

external fuel tank carrier pylgn, at..least_ _one displ evice to indicate
the status of the™®&t'% é)é’i nt}ﬁe%eef?eé;m%aﬁ %Efé Ty 8ﬁl§ﬁgn%ytl%aé§¥sqnaet ﬁigla!)f t he at
| east one single fu}lQﬁBﬁlé{]&?i&f@h&ﬁmepﬁhﬁr&?ﬂieﬁwbnﬁ ank carrier pylon; at

| east one control device To control the fuel ‘transfer sequence from the
operative fuel containers constituting the external extended fuel stores
configuration. 15 6. The system according to claimz2 wherein the dual

functionality Sextles siternaerondingktocelpim drivgfien pomprisercthesdements o a _
the at Peast ondtlgeit Gmiied gupRemonriothe BHRLG:HRpY e fpd® @ o 1"
functionality eéﬁfﬁf}lﬁ?lstcfrg% th8ak 1&st Béé;é{%te?rﬁgl ﬁﬂalttjrﬁ?( ?E‘“iﬁi@i rtllgef‘ﬁ% ext ernal

tank 20 suspende he at |east one unctionality e uel tank

carrier pylon. 7.|eddteony Sufil sfuaofichdliy texteinal Tuél wikr earticr heyldhakt .
functionality external fuel carrier p%l[don further conprises a T-valve to

control 25 the tleasisémg displajedeeicoftot mdidatethes tstates! of rthe tas least| east one

external fuel tank suspepded on th t |east ope single functionality
external fuel taﬁﬁe@éfrﬁb’j Wkoﬁngnalec iiatng Pl dher af Ieast: 9BCabinglest one

external,, tank su . t. OF . functionality external

fuel jtamk carri eﬁ‘%@%ﬂ“ﬂé@%‘@@#}%ﬁ%ﬁ%@ %’I L02/ 00976 8. The system

gffg;g;?g to claijpidasptoneiohtrollBe e kboNehl b FubBSiransTey ddquentefro | i tary
- the operative fuel containers constituting the external extended fuel

stores configuration.

15 6. The system according to claim 2 wherein the dual functionality
external fuel tank carrier pylon further comprises a specific
indicator to control the transfer sequence of the fuel stored in the at
least one fuel tank suspended on the at least one single functionality
external fuel carrier pylon and in the at least one external tank

20 suspended on the at least one dual functionality external fuel tank

carrier pylon.

7. The system according to claim 6 wherein the dual.. functionality
external fuel carrier pylon further comprises a T-valve to control
25 the transfer sequence of the fuel stored in the at least one external
fuel tank suspended on the at least one single functionality external
fuel tank carrier pylon and the fuel stored in the at least one external
tank suspended on the at least one dual functionality external fuel
tank carrier pylon.

30
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9. The system according to claim8 wherein the aerial vehicle is a F-16 5
Fighting Falcon nmulti-role fighter aircraft. 10. The system according to
cl ai m 9 werogitmesbhe aerial vehicle is an Uninhabited Aeripali/ieiogtse (UAV).
10 11. The system according to claim 10 wherein the aerial vehicle is a

veniclois a rim i Sitert AGpSHBAETR BEER s R B FeRirp B B L8 O

to claiml furthepgagpitess. at | east one external fuel container utili zed
as fuel storage neans”to supply energy neans to the propul sion system of
the aerial vehicle. 20 14. The systemaccording to claim 13 wherein the at

| east one external fuel container is a 270-gallon _tank, 15. The, system
according to cPailhelaysipar éWOftiW@ ta claigs? reint tenasriglyeshicleoif ai Frdi0 i s

a 600-gall on fuel nk. .2 m_acc dlngto claim1l wherein the
dual funttional it @B’(‘?%Fﬁ ﬁlgrroflgﬁg}lﬁglaﬁcg 'pylon is a standard external
fuel tank carri er pylon converted to dual functionality role. 28 WO

03/ 102509 PCT/1L02/ 00976 17. The system according to claim 16 wherein the
at |east one du@l Thé usetémnatddritingxtter claimf Oelwleasik ¢les rdceial pydhiciei & an
novel , specifically ned and devel oped device. 5 18. The system
according to cIaﬂhnmhah@mgAnﬂahﬁéhnﬂ¢@ééROone single functionality
external fuel tank carrier is a novel, specifically designed and devel oped
device. 19. The system according to claim1 wherein the el enents of the

extendedy 10 Xt AflAlyddif acRbRIifZ tS%neth‘l'()%héi%n?ﬁf‘e L&RNSPRGE &R Ys tbOcilifan

aeri al icle.
aircraft.

12. The system according to claim 11 wherein the aerial vehicle is a multi-role
rotary-wing aircraft.
15
13. The system according to claim 1 further comprises at least one external
fuel container utilized as fuel storage means to supply energy means to the

propulsion system of the aerial vehicle.

20 14.The system according to claim 13 wherein the at least one external fuel

container is a 270-gallon tank.

15.The system according to claim 14 wherein the at least one external fuel
container is a 600-gallon fuel tank.
25
16. The system according to claim 1 wherein the dual functionality external
fuel tank carrier pylon is a standard external fuel tank carrier pylon

converted to dual functionality role.
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20. The system according to claim1 wherein the elenents of the extended
fuel stores configuration are detachably installed on an aerial vehicle.
15 21. Thwodpaoxsme according to claim 1 wherein the el enenPsTaf.oXdeeréext er nal
extended fuel stores configuration include secondary control and energency

Gl Farict 1 onai 1151° 29BHE cPeRe oo S, 367 hekel GhE; & JiEsCiope®M on”
i nboard "wet” St%ﬁéuol%ﬂﬁ%' &&eﬁ?&‘f' ﬂ&lfﬁﬁk Eéﬁfé‘ﬁ ﬁymncwtar Hovel, ebpRlifiodly

nonitoring, and jettisoni capabilities. e system according to

claim1l1 wherein tdeelgalfedlaﬁaaieveh@edldegi&. 25 functl onality external fuel
tank carrier pylon is suspended on at | east one outboard w ng "pseudo-wet"
stores station having jettisoning capabilities. 24. The system according to

laim1 t t t board ided with
a1 £, Yher e bl o SRR g b Bl Y el
PCT/1L02/ 00976
angly éH({:}PaﬁftgleQEérhﬁefu%Pf n;ka&‘%n&f s n @éséf%&gl??ﬁlgrew&é ed and

functionality extern anker on and ores. 25.
The system accor didvgldpéine&id@ 4 wherein the external I y nounted Stores 5
Transfer Kit is substantially re-configurable according to the types and
variants of the aerial vehicles to provi de for optinmal aerodynam c

HAESCAEIE AT SRR IELN il ey TR,
h f 27.
[nthe s er ol hl oo, RHIBERI ey (S ORBTSER S,

Transfer Kit is operative in the transfer of stores between an external
store 15 and an internal store. 28. The system according to claiml
wher ei n the ex2erTiud $ystmnntmﬂi@melaim'ﬂrwhsfem th¢ ¢lementspef theiexéeridedtihel

transfer of electronic cqunterneasure
stores configuration are detachably installed on an aerial vehicle.

15 21. The system according to claim 1 wherein the elements of the external
extended fuel stores configuration include secondary control and

cmergency r elease means.

22.The system according to claim 1 wherein the at least one dual functionality
20 external fuel tank carrier pylon is suspended on an inboard “wet” stores
station having fuel transfer, control, refueling, monitoring, and jettisoning

capabilities.
23.The system according to claim 1 wherein the at least one single
25 functionality external fuel tank carrier pylon is suspended on at least one

outboard wing “pseudo-wet” stores station having jettisoning capabilities.

24.The system according to claim 1 wherein the at least one outboard stores

station is provided with a dual “pseudo-wet/dry” functionality allowing
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between at | east two stores carriers. 20 29. The system according to claim
4 wherein the externally nounted Stores Transfer Kit is operative in the
transfer wbopnasertil es between at | east two stores carriPETALOZBHIB0. A
met hod for increasi ng the fuel storage volunme and the fuel carriage
capacity of extern fuel res su d on_an. i vehi.cl

formation of an @%3&%‘38?“@;& ﬁc?éfflefgfp (I‘)afnagq asggnggm gl?%c[t}o&a,h& %ét%ﬁba{l ﬁk'g%l
conprising the stgns Y Stk Bee-atf éé?ﬁbré%.ne standard external fuel
tank carrier pylon |ﬁ%§5odforder tg pI‘O\}I!] support for the transfer,

nmoni toring and control of a 30 WO 03/102509 PCT/IL02/00976 fuel store
held in at |east one fuel contained suspended on an adjacent external fuel
tank carrier p3j.dic sistianascardiag tpeclaim dn@/hﬁrm|th@>aXé¢rnallym@mnt@érﬁ<tores

carrier onnln royi de .the tran fuel,.stare a carried
ext er nal fuel Tré?ﬂ%elféé?r’rg #F@Pﬂf‘ yfrﬁeqonig \ﬁcﬁ tdige dp &'&a PeS fed
converted exter el ct i o] g

external | y- nount 2’%* g{lfér eéf ana(sie ol %}P%E t Igr%\&gieogg?e?ﬁﬁ?mgﬁﬁs ]fcuel
and control |Iﬂ€$;h@@b’y@glﬁcgaﬁd@bce tﬂﬁgtﬂlgmeerﬁ;@m@rted external fuel tank
carrier pylon and the at |east 10 one novel external fuel tank carrier

pyl on; thereby form ng an alternative external fuel transfer path betvveen
an at |east one external fuel tank suspended on the at |east one ao -

ext er Pal f uel %rnI %é)’ﬁ"tP@r acsardmefoaclale hivhesein thyrxteseady fapuie
T Ki
ovi on, 18 the 1 udraay/er Bt 5rORERE FLINRERLO e et BRSO LB My 1o

claim 30 further ﬁgg?&uﬁelgg the steps of: designing the elenents
constituting the at | east one external

27. The system according to claim 4 wherein the externally mounted Stores
Transfer Kit is operative in the transfer of stores between an external store

15 and an internal store.

28.The system according to claim 1 wherein the externally mounted Stores
Transfer Kit is operative in the transfer of electronic countermeasures
between at least two stores carriers.
20
29.The system according to claim 4 wherein the externally mounted Stores
Transfer Kit is operative in the transfer of projectiles between at least two

stores carriers.

25 30.A method for increasing the fuel storage volume and the fuel carriage
capacity of external fuel stores suspended on an aerial vehicle by the
formation of an external extended fuel stores configuration, the method
comprising the steps of:
converting at least one standard external fuel tank carrier pylon in

30 order to provide support for the transfer, monitoring and control of a

30



extended fuel stores configuration; 20 ground testing the el enents
constituting the at | east one external extended fuel stores configuration;
flight tewoioagoxshe el ements constituting the at | east onePeTHEIZM@MPT76
extended fuel stores configuration; altering the conbination of the

el ements of the at .l east .one .externa 25.f yel or as nfiguration in

accordance with %%%éleifdnv% il%ﬂ# Pne,fue nc%ﬁ%]ingg Vﬁi’%?gyc@r F‘ﬁfyi ng the

at | east one ext g&@gﬁn@g&&rﬁgpfué‘wﬁ{k éefrﬂélegyloﬁonfi guration. 31 WO 03/102509
) C

PCT/1L02/ 00976 3 e nethod according t aim 30 further conprises

nodi fying in an deveopay at hempanet hevedt @temaldotlr tinkComsizr epyddn tihe aeri al
vehicle by the addition of fuel gauges, fuel status displays, and fuel
transfer sel ect opsderso3goviteshadranster afdoelstared iw & caripdzexteimeal

conprises nodifying the. conirol utines of the of the Stores trol
Conput ergi nst al | Eﬂi’?ﬁ 1o tthe alerash fi cfYPd Vi dhe tlea%}t BHﬁt?Q{W&%H

sem -automatic s i the. transfer fromthe fuel containers of
t he extended ext ggérégﬁ[‘]ﬁfﬂl}gllﬁ%ocrgg%& (%?#’i guration. 10 34. The net hod

according to cl agsvd@@pidy bhefast oRBldxd@aalipnadited Sibes ElaasRntiSit to
constituting the at |east one external extended fuel stores configuration

on an aerial vehpoovdde rextemal extensivablfieelt frel pontrol tines ebedtveen the sati on
requiring substantially |arge quantities of fuel. 15 35. The t hod
according to cl aleasBong genmetied sxisrnal dyehtaakGaripgpylea a@rﬂ}ji ??;FaSt

20 36 “The syst eAacesrHrEn et 4K CAREPERES he et ernal 1y mounted
Stores thereby forming an alternative external fuel transfer path between
an at least one external fuel tank suspended on the at least one novel
external fuel tank carrier pylon via the at least one external Stores
Transfer Kit, via at least one converted external fuel tank carrier

15 pylon, to the fuel system of an aerial vehicle.

31. The method according to claim 30 further comprising the steps of:
designing the elements constituting the at least one external
extended fuel stores configuration;

20 ground testing the elements constituting the at least one external
extended fuel stores configuration;
flight testing the elements constituting the at least one external
extended fuel stores configuration;
altering the combination of the elements of the at least one external
25 fuel stores configuration in accordance with the types and variants
of an aerial vehicle
certifying the at least one extended external fuel stores

configuration.
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Transfer Kit includes extension fuel |lines and extension conpressed air

lines with a variety of gauge sizes. 25 30 32
WO 03/102509 PCT/IL02/00976

32.The method according to claim 30 further comprises modifying in an
ergonomic manner the Stores Control Console of the aerial vehicle by the

addition of fuel gauges, fuel status displays, and fuel transfer selectors.

5 33.The method according to claim 30 further comprises modifying the control
routines of the of the Stores Control Computer installed in the aerial
vehicle to effect automatic and semi-automatic sequencing of the fuel

transfer from the fuel containers of the extended external fuel stores

configuration.
10
34.The method according to claim 30 further comprises uploading the
elements constituting the at least one external extended fuel stores
configuration on an aerial vehicle in order to enable the performance of a
mission requiring substantially large quantities of fuel.
15
35.The method according to claim 30 further comprises preserving the
original functionality of the functionally modified “pseudo-wet” stores
stations.

20 36. The system according to claim 1 wherein the externally mounted Stores
Transfer Kit includes extension fuel lines and extension compressed air
lines with a variety of gauge sizes.

25
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