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WD 2008/ 015663 PCT/ L2007/ 000488 An Unmanned Aeri al

Vehi cl e Launching and Landi ng System Field of the
woOnesniseen 5 The present invention relates to poErfiel/wosss

of systens for launching and landing aircrafts in

general, and specifically to systens for |aunching

Unmanned Aerial Vehicles (herein after UAV) froma

AR Uptanidl KeRia Vil Tubciine i fniing System

vessel, a truck, a fenced area) and |anding them on
it at the conpletion of their flight. 10 Background of
the invention In the course of the recent years, the

FRAART Qe itiveitidd VAV s grew and expanded
noti ceably, partlcul arly for mlitary tasks. As a

le. th t t UAV' s
{1 onTieh BESE PV BTH e ey ) Oh 7 SRS To) GHI bR fag landing
aif@4ftd Meeneral, aéﬁ@ phifisally t195sy§tbms For lauAcHied UhthanA&tP Aerial Vehicles

| andi ngs. At the same tinme, a need for a new

(heysin affpbr{éﬂV)aﬁq@nbaicmOﬂ?dg destalionssd plasiormi pleredy this qrigiform has
rega élly F%alfl g aénglotng r(? CX%PIED raeveyéAéY gltl)ﬁl Eg?‘rgvn%red axe% \é%(rf landing

erest,  for

themdarit taht eGapRtien bethege tfligi:. that defined sector and
guiding an armanent toward the target. O her exanples

are such as - utilizing the UAV as a decoy or for a
20 tactical reconnai ssance nmission. This is an

' A&e derivative is a requirenent to
ngﬁg%h%ﬁiﬁ %&ve“ﬁﬁﬂﬁ rate and safely retrieving
them in a manner enabllng their recurring use.
Morlddhecourse Re thesispeit Ve ofie SPORIAVF Wilzéng, Péess igypang gxpanded

n(;tﬁ@akflg,ij%#rﬂfi&m £§ flnﬁ? QLRI NG 4 Rﬁ?“ R bt uﬁﬂ(l)s\éd & UAV’s

possi rom-or |'arge area ndi ng strips,
usage stemb lﬁrtonaﬂs(recmmmemv ef emplbying a25thpt Whf mumayeffmd thmd‘take off’s”
with r i v smal | di nensions. For exanple, from
(1t€h’ela‘6‘lé? ‘%ﬁ%@?l es' boats, frigates and corvettes,
wher ei n usmgthe UAV|stheeu|vIent of '

t heftt thisamg tpeya nerd dor & ppy optiet gy BPBR?F‘%E&S ctefbped Lalling for
loﬁgu ng ;111{ gﬁ'ﬁ%fbﬁ¥ QF %&{@Aﬁpﬂhﬁ %VCISEP ivEd gé g2 \41 sector of interest,

over a vessel (gl ves bserv tio [ ty t
foa exanple -afr &0ert to 10G0e artigetsat that defined sector and guldmg an armament
toward the target. Other examples are such as — utilizing the UAV as a decoy or for a

tactical reconnaissance mission.

This is an operational need, whose derivative is a requirement to launch UAV’s at a
high rate and safely retrieving them, in a manner enabling their recurring use. Moreover,
the assimilation of UAV’s services leads to the requirement that operating them would not
only be possible from orderly, large area landing strips, as said, but also from over mobile
platforms endowed with relatively small dimensions. For example, from the decks of
missiles’ boats, frigates and corvettes, wherein using the UAV is the equivalent of
elevating their masts (tall mast substitute) provides surveillance beyond the horizon, so
that a UAV launched over a vessel gives observation capability to a range of 50 to 100

miles.
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WD 2008/ 015663 PCT/ L2007/ 000488 In addition, urban

arenas wherein arned conflicts are currently taking
w@b@s®lsebrads to the requirenent that operati PQI/OR007000488

woul d be avail able froma ground confined urban space

andnnalditjons trbhfi arenanwhérdiar dryned lcarifietsak€eurtanigitalgng place, leads to
strips. Diverse systens_and r{et hods._ were offered . in
the ﬁ@qw@%enr thap ppatG Uinparvoula bs anpitable Bomyg groypdcapfined urban

spatd }édtﬁﬂst?lfonpﬁlv a{) dvéePgQ%abﬁ} ﬁ%ﬁat . such as

vesse state patent US

259 - rcra c [ .
oy SO ERTFor PR Al RS HElsaR e PRETLGREE 1 gt aumching
ariaddifP bapadillty af UQNTS (o meYidplaForms2 s SS @bgseByasusdtedabove.
a hovering parachute that is spread over the airborne

vehhCtigita GideC pitbR USN2080259 | 1A i6loN Hdcovery NAefbYs, alicribes a
i s subsequently tied to the platforn the cable serves

system f@ lmading thPNF(wemetﬁky nllvéerlelcrl@)rcm ¢ mebde platformr(for example,

a V%S(S%P §§ él%l%tg %ﬁ&%ﬁpm?@u’gﬁ) tg%t Is B}irgécf %9 arg}? %{bﬁ)g\ée@éhlcle and a cable
th4'834Qdwn 6@ tReRPVEInd4s SuiisB@RntlN tith kS the M Lffrmt thelabRberves to
on a parachute with [ift force and a net parachute

palhihe RV ppiqrlgipledonn (in g similasagodsapsetsipwng adkiebt ed to
the vessel with a cable. The | |ft -up parachute
st adi ‘TSihmsandha;r N@Jnlclpmemcmﬂt appatatvsi i descrlt@dtlnepﬁt@y $¢753400.

d I
i dciet e Relin an S oo b RLoR g Prere e T Eetha o net
paﬁ@d’lﬁt@thhﬁlsﬂﬁﬂ(e@% ﬁgaﬂtﬁﬁﬁ@y thoth @8 EohMRte tolthe vesaéll \Qlth 8 cable. The
11goo ed and rol | ack into the vessel. Patent

mamhu@ss@hlb@é the nej qapachitgrvhereinrbisHisd Mothe rsf@hle to the vessel.
THE tﬁh}ngﬂedt 9&1‘?01 fif 1&{'?0 It}?engétnlgarééﬂﬁ'téwgn th&? ?tsc‘ CR h-gnh with the net

base
paradhuee dnddseing tedd ﬂoyarrdghmemhe lceble s Wblﬁmﬁ&o]laﬁba&kaﬂs the vessel.
and subsequently pulling the vehicle in flight to 20

t hep#lesi g9 alyehor alesdiitde wn ﬁ@ﬁit MndingliSethed FomodCertichl ttil@ off and
course of continuous fli g of the vehicle. US pate

langing flyirmpebierss ¢ rkbemethad tnbasad ap Geng Bp —dipg dflight, &ifable from
th? 91%(@;9%101 (:)3 éﬁ’? glpcj ?r&ﬁ% h%:éﬁ%%fxd EJ&E%&%@ %‘&Elngatflé %hl&% in flight to

the plesigatadh cbushrdead pointt 6 Usihey Dulirsihde thd cduree ofdointisuous flight of the
‘%Ii@tform (for exanple, the wall of a 25 vessel) in
er to land the aeri aI vehi cl e on the vessel. Patent

US 6874729 describes a "Launch and recovery system for
unnefnedeniel S ap 109y 8hideswaibes PRe “2pparagih [AUITENNESY (Hean unmanned,

> Cl
reﬁga[bglef:‘ 1r%/r§tﬁ’ ¢ 121 ?ﬁb%gl ghtéalttl&?o {h1 m\)ﬁ’t%ﬁt fésd H%Pg%ﬂ%%gké A8vice that is
oﬂnmv:@ randgprad antwthe dtigde o tha eabile pldtferm (for example, the wall of a

vessel) in order to land the aerial vehicle on the vessel.

Patent US 6874729 describes a “Launch and recovery system for unmanned aerial
vehicle”. The system launches the aerial vehicle by hoisting it aloft using a hovering
parachute, and dropping it from there — from the hovering parachute that is tied to the
mobile platform (for example, a vessel). In a preferred configuration of the system that is
described in the patent, the system even retrieves the aerial vehicle and lands it into a net
that is spread aloft (at a pre-set height) using a system comprising a cable and the hovering

parachute.



10

15

20

25

30

nobile platform (for exanple, a vessel). In a
preferred configuration of the systemthat is 30

wale@snidsesl in the patent, the system even retrPEVER00TB0488
aerial vehicle and lands it into a net that is spread
al ofdter(t applcapios-FErel 6025176 kikycribved ﬁng “dnsysheineeamélislk Meceleration
a cable and the hovering parachute. 2 WO 2008/ 015663

sysieny | thatde bassd @mgbmpp%& BEU/RY) thhmgbmrqw@m a braking device

b

mgoeg?‘lﬁ(i‘dl th%hlgthV §§; r %9 @p X%'tt E é(% ?ﬁ&?ﬁ%%efgaﬁll dlrection of the

UAM mﬂght pmcbﬁreinl thadoroé oﬁthb rcaHislmg (dﬁthedMVl Lmlt@thmiet)huﬁth e¢he UAV
UAV c‘i) i des, §for Eﬁ\? a net.- Lke deyice), in th

is §fqPeeE TBRIOL Rt © ngfic TAEEY AR APTr R g e procss “due to the

aetr&ﬁ/nﬁﬁhd drih %t (soéenteﬁ?ed%\fhé‘ﬂfoﬁﬂé Bfkildeviggnt | | the UAV

|s stoppe he maj or "part of the Kinetic energy is
| t 0Les £,o

gfl Qﬁed Me &%ﬁle%}@%eﬁ{g %ﬁ @ﬁﬂw&s gé’ lntop En%%fngsﬁﬁtg@?gél.uuon to the

c%llbngefme@hwdebwtlieetdct&ws te'quﬁeraﬂd afdtigio etse Gunoleihg ianp d4ariding of an
a.s itablgsolutlon Ihe chal | enge presente% by t he
Updcogh angd dienr e iepRiloplaon Vagse (IEeRSANH gramglatively small (for
n n r n

el o et PR, AP e T e PR AET y the cited

orateaglekyuissnatat ed, which is really the chall enge
presented by the ci t ed operational requirenents.
VerVd:ryly, thb ¢adnghinghifragUAV mightbe aidgh by hepyavwelthibyewdce (such as an

yr ot.echni c device (such as an __accel erating, rocket
accHlsrRtiBg poskeD stﬁ%w%ﬁ teaud isgest ofhayay fom 5 A aier g daumehing,
blgte%r{ ARCBLAGhe e Jl%g%nﬂéﬁﬁl dREE dheRddns, &R 2l RONEE %@ ts relatively

anger generate suc evice and’its relative
high sty hvecems sigl] laﬂewah thegtrolemloé fatriewing theteeriph ihioden of
retrieving the aerial vehicle. Landing a UAV by tying
t heLadirigad U\Pahibtyl tginigatha aeddd| vehickeato 4 satde dp edd@bped offrfrom the

the U/ S al of t. hoveri arachutes fromthe
U@Vatswfﬁ @PEQ@E’FH P RCRS | Fpé%ﬂse Iﬁﬁt forgeor $htRg W At mgans on the
plgﬁ&‘?n 08 Sk H@&nb@d i ﬁqeazh)g VE chid E&teﬁ@td%eﬁlﬁe&ﬁ CIYESRt provide an

0 not yet provide an equat e sol ution
adeqdte selutiani ohheoimglementatos ofsolptiesent presentpd amandates to employ

ORI oRaC CA e FIETBE 4 SiFGIAect SRR By combined with an
mblréﬁtfeeéf’ eheOtndbile pIRfRbhes Rfidbdsasal and RBMEIReal RAdering to higher
i gnature" - renderlng to hi gher danger of being

da@e@re@ﬁ kaing detbetad gombited (vrth @étﬁ@ﬁﬂmﬁal interfesericerewe é0 shujfing off —

w}tﬁ tl’?ehc%ﬁeﬁ‘a\t{b% o(}fafrms Pl Pl%ﬂﬁggéogc{}%rh ale(%é@fnheaiggtfor{n (due to the

surveiiTance equi pnen oar
dépl®yment of cables, parachutes and the like in close v1cmity on board the platform).

Thus, at the period preceding this current invention, there existed the long felt and
continuous need for a compact landing and launching UAV’s system that would be
distinguished by its small dimensions, installable on a relatively small mobile platform
(for example, a missiles boat) while being integrated with the armament and detection
systems aboard these platforms on the one hand but without causing interference to their
battle operational modes and equipment, culminating in a launching and landing system
that is easy to maintain and operate and that would impart UAV’s launching and landing

capability at a high rate and with remarkable reliability and safety features.



10

15

20

25

30

depl oynent of cables, parachutes and the like in close

vicinity on board the platfornm. 25 Thus, at the
w@ersowtseps ecedi ng this current invention, therRCEKL20074080488

the long felt and continuous need for a conpact

| andi ng and | aunching UAV's systemthat would be

di stinguished by its small dinensions, installable on

| at f orm (for exanple, a

Sﬁ?é@%?&s boat mkhrgﬁgg+ﬁgﬂlntegrated with the

ar ment and defection tens aboard these platfo

Pi5sFa HRYSELON at H NS PASE CIR RGN NIEHoE cRRIES fooland a UAV
I REES
byt Q‘ﬁ% nﬁag?ng%ltnl%gg gﬁ\gbél’fnlgk piy anag?%g&g;ggfgl%rﬂ 'the reC}uéred area
(tlamsxgstztltablwmrﬂewtwelammaﬂpmta]lewlafanmsh at woul d i npart
UAV' s | aunching and I anding capability at a high rate
andn W prbfefredaokidilrationedfithis ipkdstyt mndﬁmaﬁemnsﬁm&ts urdeml usk system
WO 2008/ 015663 PCT/ I L2007/ 0004 8 S mTar
— theasaBtsy Pl NthoRRL FENQSrdaers thahiaht cgrtonn q1 F%t%ﬁé%ltmhmg site,

seﬂ.@§ t)l/lcfgf ?auﬁaﬂﬁ (}%V d f&11aki g?‘ltto lland a UAV Dby a

corrpact evi ce t at provides a narked
?Z?’Aé t3 VeFﬂ Sﬂ#&{)e%ﬁr ﬁ%t %Igleggl@kj %? 'c%ﬁlta@{et ?&i %gggompnsmg a

mé‘dhﬁfulc@luilﬁtglsl@d”t sbfuctubd. s Anrﬁasemeammi\ganstam albng: dﬁsmntml &sn of the
a dual use system - the sane s stem Wltg only

strapEg ad enablesciin cpurg eFR RNEEPeRt 2B [t ufichHish aieém @P the system
LR AL A QLR LI oD cxampl,
vessehraedhicle zean oy aquspr iMéang far coh@roited balling ahd brdkmygsémmects the

truct d al th
bRl o L P i O ﬁr@z%v's et sg%%?e@@?ﬁ@aﬁsem ral

arm nopvenent _around it.. rase mea gs of t Stg%
coudl the time thal % sysiem smtaacq angs| Witk SPRR BFE Wﬁ? pmppdiment of the
m\?’é{ﬁ%ﬁr@s' sRaRh tth'&e@A(\f ‘?ﬁun%ﬁfiﬁgpllng%ie % d¥hrouftable?carriage means is
vehicle, traln or a ns for controlled
ingtalldd othencppbr edd m@thc octrtmttasntotﬁdle $ioictwoen Entb this ¢ampage means —

NG ORLC RN IR (R S—

lakch preferred enbodi nent of the invention is
activated in its UAV launching node, a disnountable
cark elaﬁﬁﬁﬁ?g' asel M Aehfd f&nccgrﬁﬁ)ll'é@%ﬂhr%ngncpfbrik'ﬁ?g pulls the
central armo e Structure. Unto this carrla(ge nmeans
centralhanJAY tke sirgotere ehdt ropads It picimteteite toonawonédhd pystem’s axis

mga%rs] a'a rsn%m%er}astucfl t’cha{’E e thaGrmggé/ ?nregﬁls imgaries a velocity to the UAV that is

coupled to it, in a direction that is tangential to the rotational movement of the structure
and of such a value (i. e., magnitude) that it enables severing the UAV from the carriage

means and it takes off to the air.

At the time that a system in accordance with such preferred embodiment of the
invention is activated in its UAV landing mode, there is installed on the upper end of the

central arm of the structure in a manner that is dismountable, an assembly that is
essentially formed in the shape of the letter Y, and an elastic stretchable and energy

absorbing means that is installed so that it is stretched in the opening between the two



20 At the launching phase, the nmeans for controlled
pul ling and braking pulls the <central arm of the
wGeRi0eo1wse and propels the structure to turn aPCI/MR0e1®0488
systenm s axis neans in a manner such that the
sIGREA A€ oMBRNY AP heAbYULRE1iE Y¥uitdd oNQnHAY ddidthd AV that is
coupled to 1t, ina direction that is tangential to
lahtiag tovats mnal novenment of the structure and of such
a value (i. e., magnitude) that it enabl es severing

t he ALY 14ddnp $thiee, erf donBBRed pillinEanbbiakidginicand keen®@lfy brakes the
to the air. At the tine that a system i n accordance

mafie of thencepiral &t el thentioigiuse that &F piopelled, Ay spigj tnrataje around the

oI e S b, OR3P Bt wi
the %1a§tiérﬁfam%rth§th§§trét@f;e@i ifi AR AR ®etviden S ARREY alnfads ti&§Y—shaped

essentially formed in the shape of the letter Y, an
assemblyastd proptls evithabthe sindtivea end)ythSBssatnbbyr b ngateeaognd the axis
that js installed so that it is stretched in the
gAY HekWeen the two 4 WD 2008/ 015663
PCT/ 1 L2007/ 000488 sl anted arns of the Y-shaped
assenbly, and is suited to connect unto the UAV that
is landing towards it. At the | anding stage, the
controlled pulling and braki ng neans essentially
brakes the notion of the central armof the structure
that is propelled, as said, to rotate around the 5
systenmis axis neans, fromthe tine that the UAV
approaching to land forns contact with the elastic
neans that is stretched in the opening between the
slanted arns of the Y-shaped assenbly and propels
with it the structure and the assenbly to rotate
around the axis neans of the system 5 WD 2008/ 015663
PCT/ 1 L2007/ 000488 Bri ef Description of the
Acconpanyi ng Draw ngs The present invention will be
descri bed hereinafter in conjunction with the
acconpanying figures. Identical conponents, wherein
some of themare presented in the sane figure - or in
case that a sane conponent appears in several figures,
will carry an 5 identical nunber. Figure No. 1
constitutes an illustration view of systemfor
| aunchi ng and | andi ng
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UAV's in accordance with a preferred enbodi nent of the
present invention, wherein in the illustrated exanple
WO 2oos®1363 uat ed for | anding a UAV and wher ei n PeT/A12€07/000488

illustrated exanple the systemis positioned at the

Bﬁef'l)bs‘?:fr iORRIf thePAgEdmy Iﬁfmg*]?r ?ﬁ%&e boat type.

O Figure No. 2 constitutes”an”illustration view of a

i ?/ISL mr fg?ergallltaﬁln]%hl %19 émﬂbbelz 2 d #J%Mneslft%h{% é:onjunc’uon with the

acbéﬂ\i}daﬁ gﬁr@ feex a[@hﬁcdl tcoin§01@f£f11t§1 &\Hﬁﬂeln t&he bauRehkGrésented in the
i gure No. constitutes a side view of the

saBp < ge f o i a@ﬁ%uhafn@ SRR COTBPRICHE aRpRerssin several figures, will carry an

dinfigure No. 1, wherein it is shown in
1d%4§(§&§1%1?%eg of landing a UAV. 15 F|  gur e No. 4

tltues an arged,,vi. e . .
ontwiiNG, 1 oGBS IS yidh B Systerh £8Y Bnching pad tending
UR9aKiMBRBEdah b withed Fs@&rﬁe@ @b daiméReo R prddentt iBvémiddl Rllerein in
stage unto the cable of the saﬁtem Fi gure No.

the dihsstiiatedt @@rr@ﬂ\e énis aachetedvioean goérlézfs‘e’candeherem 1?1 the illustrated
o SBEA aRod h  D TS o o e

.el astic ntiti f an ass
igrecijos A cpmie By st iR o Ve P ST Gepibytt fasiShing and landing
UAWihﬁgls QluddMed ifTIFRMFENHOL, whefedh Stih (e i€lSstAfed example it is actuated
illustration view of an additional confi guration of a
fosgasndnmg atJAYunchi ng and | anding UAV's in accordance
W th the present invention, wherein the systemis
shdigureNot3 catstitugesfaosidestiowiof ¢he( systeint forr sauhohidg amd lap8ing UAV’s

VO 08/ 0156 3P /IL207/0048Det | ed De
thgss ARRaRT B FReErIP R R owD i e shtapt Ghi B aav.
t f No. 1 Fi No.. 1 titut
| ﬁlﬂ'gv?%ﬁpo%cmsew%?aw&rw AR Vi A She o gy dieitkpicied in figure No. 3,

inRy nl‘_glglg Tel- it SHOQE HEBYok Hreah b thaP 565600 éa‘?éheﬂﬂta 'IPA‘V ih € landing stage

Iment  wherein the sane system wth only m nor
untththegebletoi dte syatenbe performed at the |aunching 5
site, serves both for launching a UAV 15 and for
| ardigige Nb. 5 bonstihees dnl enddrpat eidwax pepbectiveyepresentfion ©f the b — b

ar@rg:g%}@g%ﬁéﬁtgﬂq%ﬁ L€ q§ glrm%mgg g‘talt S vlf%%{sgc%gr?yotl tﬁg ten<iisnof the elastics

enla'ﬁ@; 668k %@s@nﬁlﬂﬂ i S 1rfs’[aﬁL:&j 11’{\’%&' S steDUBER tnaﬁdde&)hf%d %r landmg a

system i1 n accordance wt i ivention m ght
UAbunted on a

Figure No. 6 constitutes an illustration view of an additional configuration of a
system for launching and landing UAV’s in accordance with the present invention,

wherein the system is shown in its state for stowing (as it is folded).
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nyriad of other types and differing nobile (or also
static) platforms, such as a vessel, a 10 vehicle, a

WO e@B013863 a post. A systemin accordance w th PEEIL2007/000488
i nvention conprises a structure 25 that constitutes a

Dethile@DésciRstion ofdPr el Rap Eihbaaimehlﬂwmé lhﬁiwit

case of UAV'15 is illustrated in figure No.1 nthls

Cas]?%t’sar% %?Elg ugg m ” é ?qgurgll\t [N gktﬁg{%ggh ﬁus%raggn Vew of System

16 @ hdogrtianéd ithof prefebred eeeivdinterd>f itlfe BrREGH dhveyition, the embodunent
supstantially) of a Y shaped item In this node and

whereHhe syipe Pt ovithy erly meinoschan gesihatgn e psrigrmredat the launching

sift, ORCOAE R éax%khlﬂg %ﬂ?&v 1%%&&%1%&%@ g 1s

aracteri ze ch is connected

conltr e 4GB SR BRD S RO sl FBE slef, BF Bty plattorm

thahad this &@nipld 68 Qhﬁﬂsshélmﬁt rm the aﬁ?gprBFesﬁﬁﬁeWeﬁntHli‘ field would
slanted arns 39 and 41 of assenbl it would

unsisrsignl hrine dystemdn aseordeprenvitle ther mvwgthnormglg @lsesbangougted on a

?ﬂgd N? th@ ty&)n% Qﬁ%&@fefgﬁaﬁlg? %e(o'r %15%%% s%le{tﬁ)'irln s&xlcll;] gas a vessel, a

onnec I nNg course o

vebydlt efalP o£HPR] ses, in addition to all the above,
al so an axis neans 45 that is installed along the

c enA m%ét?ﬁ ﬂ'h@c% d&i&l{:é %tﬁgﬁfg{n%e&?on% stal &?uctt g 2§ tﬁ% constitutes a

aroun ans connec

scﬁrewmécﬁlahmaltmﬁgﬂioabﬁ‘rmﬂreat whi ch syst em 10 i s
installed. In the illustrated exanple, the systemis

I Nshahddesh &Re bPeISV abns Atustrh@s iih Gguleadd. 1. Blthisiake, -as@$nbly 35 is
said, any professional in this field would understand

added in ¢ Hismeysiablsmangir toghe cepital anse26 ALsmickee 28nl st deafiguration of
ff, |
Gl g 1 Rl U SR e ﬁ%@% fe )VGSES Vbans 55

for ntro Ie ul 14 and _ br ki con ts

e B Boap iR SR kRS 21" GRANG B & Ko Spgmechanical

sl@sieot) ntﬁaaﬁu&@fe iy ¥ AR DY 5048 c Miehht B HhT¢HRQABRected to the add
stem 10 mh%?t be operated to function in two

orp ¥ shated gssem a%sElaﬁ@n@ra}ls 30 somiitag? ﬁrﬁﬂ@abkdnﬁeaﬁdhaﬁgs installed
|
S S Yo ARG A8 B EldeO Sy oy grssemsy

33.n its | andi ng node or, alternatlvely, in |ts
| aunchi ng node. For exanpl e,

As it would be explained later on (when referring to figures No. 3 and No. 4), elastic

means 30 is adapted for connecting unto UAV 15 in the course of its landing.

System 10 comprises, in addition to all the above, also an axis means 45 that is

installed along the central arm 26 of structure 25 and enables the arm movement around it.

Base means 50 connects axis means 45 to the platform at which system 10 is
installed. In the illustrated example, the system is installed on the stern of missiles boat
20, but — as said, any professional in this field would understand that the system might as
well be installed on other and different platforms (for example, a vessel, a vehicle, train or

a (surveillance) post).

Means 55 for controlled pulling and braking connects between the lower end of

central arm 26 of structure 25, to base means 50.
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system 10 mi ght be operated solely for executing the
| andi ng operations, whereas the Ilaunching is
w@erBoLysesl usi ng an auxiliary nmeans such as a POTK00700488
any other selected neans. Wien operating in the
| augyakind gl 0vesighi Heeofedtedv tohRincti@f &h riwdd operafibgliri@odds, namely
2) - 10 the nechani cal slingshot 25 serves to "hurl
lapipehingayody ang lapdigg madei ving it close to the speed
that is required for its free independent flight. Wen
in the | anding node (see figure No. 1 and herein under
when referring to figures No. 3 and No. 4), the sane
nmecNatniatly] asyiexpstion iy dietdimeuld vadastaddriha WStelm tlllemight be
1%es i nvention, receive AV, .brakes.it a
zmiffea Reg 1p 45 daneipie mader 2 'E?rsﬁté .dR 4l lanchingng e|Fd>r example,
Hi do %%ﬁ? Bk %é)% e sélél‘jt foF Rabcuking ARE MR %ﬁé’i‘hﬁ(ghst RtRreas the
pre erred enbodi ment of "the present i|nvention, the one
laamdhirgaivepesiosmednusingtan awiliaryrinreens sedhazrge sodkiat peamps olbEr selected
swi tching between the end assenblies (on the central
MY that serve for |aunching or Iandi ng

(re ectively), they are t hat execut
en PREFAILRS Hbths%ﬂlp%lﬁa 1?%)@1 <§§e& B OB FRTT G g% ~No. 2) -
th€ lﬁfécﬂbﬁﬁké’l slin Qlo@@\Sas%mg @S “RérI’StHEPULS bY at 1e89 driving it close to the

conpact ness d space saving (econony of space)

spded thakis r&,qaﬁmdefm:ﬂs free indépegdenddleghto figure No. 2 and

figure No. 3. Figure No. 2 constitutes a perspective

vi eWheti im thy ndinglfoli®(sek diguehNeg lametl héramdumiyr avlidA\feferring to
that_is_illustr ttﬁd in fi

. 1, shown at the
fighres Mand ARAglouAY the sameppe Hnga) SEadiet RGeS ng%fﬁ-n%wﬂh the
prfifit LAUGIN, RebefURS Bre GRYT hiaBSs iMBRNGardottd 1andifip! al | €d 25

|n a di snount abl e manner at the upper end of central

co nrr)\é}ﬁ Pl og"étglo:h?]h i t@%rﬁéﬁy quﬁls zi%?&tlzﬁg tﬁeofaptgthhtalﬂrh%g@rganéﬁ%nh this

riage nme can be seen
prefegred embaﬂlnhehﬁ of tlmﬁprtsleat 1nsgmioamh130bnle sind panatysgn,i with dsly minor

| aunchi ng ns 55 ol | ed uII|n
chgngss igem Wltfé}mgs TR PGSRy 9%t hE Szl A pthat serve
e jap! Bift) ex@ke the UAV’s
fof ladlcie? e MlORE, (el ok WP ARG (B R0l the
ladfichingn and damdiing opéretiornf Frova this; mbvmuﬁltve ithed adsgntaggs WD simplicity,
2008 015663 PCT/IL2007/0004 h this
SPag: 2 PSRRI S ﬁ%al s a vel ocity to

UAV 15 that , as sal nn o that it
canR‘Eféreg‘é‘?/grb@H‘gfr%‘}ﬁtP g‘“f‘hﬁg'i gﬁgpg;e ‘a tangenti al
Figure No. 2 constitutes a perspective view of a system 10 for launching and

landing a UAYV that is illustrated in figure No. 1, shown at the time of launching UAV 15.

Prior to actuating the system in the launching mode, carriage means 235 is installed
in a dismountable manner at the upper end of central arm 26. UAV 15, the UAV

designated to be launched, is connected to the carriage means.

As can be seen in the figure, at the time that system 10 is operating in its launching
mode, means 55 — the controlled pulling and braking means, pulls the central arm 26 of
structure 25 (in the direction of the arrow numbered 57) and propels the structure to rotate

around axis means 45 (in the direction of the arrow numbered 59).
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direction to the rotational novenent of structure 25,
is at a magnitude that enables disconnecting the UAV

WO p@sicws3 | age neans 235, and at | east hel ps i PCT/IL2007/000488
soaring (i. e., 5 taking off) to the sky. Any

pr ofeeaE0nEd agxipefent)egeiabd nicahs2d irgpdtswordlekity to UAV 15 that is,

under st and that in addition, or alternative

|
aqom@,. Jonpeatesd tomzs aptihataik icpg befspvayed dom 9 t s Nél%@lw ipya tangent1a1

?célgg o?t tﬂ? 110 %‘lexanfﬁéiﬁ%ht %ﬁ(lfcb ; e g Saqgaa?ﬁaggl}tﬂ@et that enables

d1§¢tbljne<§ttngt1ﬁe tUlQVSfﬁﬁﬁIcﬁrriagéah@nefZ%hmdﬂt\AebMIhe@sméﬁi sbaring (i. e.,
10 weight, required take off speed, etc.) it is
mb@@éﬁ@ﬂ%ﬂﬁé<&chleve hurling of the UAV to the air by
sol ely using sisten110 and brqulng the specific UAV
to Aof fnr@ﬁe@mna éxmﬂenyed in grgldield wouldapedesstandy gt fin yaddition, or

nd ent I
o RERRERE 524 e b9 B sl T AL WPl g e,
su’éﬁ@§Fayﬁowcﬁﬁlcan@hﬁiaha/tla@a!\h(ﬁtfillﬁstﬁtte!ﬂm 10 for l|aunching
and [anding UAV's that is illustrated in figures No. 1

and; o 1o Be s‘lﬂ’@ﬁé&'ﬂﬁh‘c'sﬁbjeéﬁtd the ?@Mﬁc dafl 68 a3 AVt Being used (i. e.,
figure No. - in the course of |anding UAV 15. As can

whight eeuitied t2t1<h|0§f snegdueéc ) His paseibie tmélchlh‘éﬁ hylisg efthedAY to the air

b)h%seélat | n 8?7381821?) g ?r,]ﬁq%{f%fspecilﬁg g lS}{ 205ﬂgﬁ8§§t Ve;%:?tly in order to

taRé @f:feahhele} ih@epefdeatly and@witlinoaieed to ae@ddidioaxirsedi@ans 45,
fromthe instant that UAV 15 (the one that is to

| angdyi'sGORA AW Io WigdleN S, Ip1 RS, BEbnstihikes £888 ety of system 10
drives structure 5toits Orotatlonal novenent, as

fog dauachiag sud denditiesUAdantha & iflpsiratereindigrees Nonl and Nie2, wherein it
. J I
T S R B S E

seml is hased,.inte aILa on braki and .
OVE e AEEndR 10t Figui b 19y A Ve 115 8Pt RE ] ¥ tanding
mb!i@t mbY 95 beRenekd sotetBnebastdtfal BANSG 39 sufﬁbﬂuﬁe 25. Arm 26 is
connection drives 25 structure 25 - as said

pnomlm to melhtions mewemeniraseing axid means 4Asiram the mstanéthat UAV 15 (the
one. t@% gg Egagmcc%rﬁl%%tﬁ i Vilaé% '@@m@‘%omﬁm ‘ﬁﬁa te 8{1§]é/ssstn%@%&£‘25 to its

elnven i"on ‘m ght

rofetidinklil @tbvambiita kis Ngid, amdu@tarmisnglemns ((iﬂi ha¢ digectiod of the arrow
illustrated) that is integrative with axis nmeans 45 in
ngpkgied6Dranner that when at the |anding mode - this
means brakes and danps the novenent of 30 structure 25

ar ofynyl expreicasddspratearignal svoudy, @hdeastmdaﬂlah@le dersligmerla gperation of
sygFe% 20 {E‘ b%@éd l?rﬁer aﬁﬁs&g braﬁcg{g a%é%p‘ﬁig g nﬂ)v&lngﬁ O8t%structure 25, from

the time, as said, that UAV 15 connects with elastic means 30. This connection drives
structure 25 — as said, to rotational movement around axis means 45 (in the direction of the

arrow numbered 61)

Thus, a system in accordance with the invention might include in addition a braking
and damping means (that is not illustrated) that is integrative with axis means 45 in such a
manner that when at the landing mode — this means brakes and damps the movement of
structure 25 around the axis means 45. Such a braking and damping means might be

based, for example, on a viscous damper.
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9 WO 2008/ 015663 PCT/1L2007/000488 In the
configuration of system 10, as in accordance with the
w0 bdoasisees ed in figures No. 1 to No. 3, a coneeDIl20ar/000488
pul i ng and braking nmeans 55 that is connected between
t heryl ip¥ednfigtRdioloftsPem a0t 4sth adEdRiafe HithSthe MBistERd 2D figures No.
and axis neans 50, 1ncludes a propelled winch 80 and
1 30 Nabb.e @niroltedpaling and brakimganeang 56 that s camecten fetwsen the lower

el%c{:cg t}lmog?glgraengpi? §$ ﬁgﬁg.gg ? a.}tu? axi® rrge se 0 (11? i uce{g%)pégléeglea vinch 80

ankhal 8ablyi3en Gbld 83 id edninedtedign ritsdme (eﬁé&o RhegwichNaeand)80 and on its
cable 82 is windable to be quickly nd on winch 80

ofher (geqerAh@id to Hag losier é%ﬁafath%gerﬁwba%%g sHEtuBder end
of the central arm 26 of structure ZSﬁéln the
di r Elaus; (whe@fat ith éalmchmg( mgdﬁbéﬂee@ggy Naarid, ¢able 82 is windable to be

qllg}?@%ég éﬂgﬁé 3! eaﬁléer gfﬁct @%lgla% aga)r’hu% C@?b | %nd of the

c@hﬁp tnkl 26 ciszu(uk:ﬁlré he (@h fRClir@ion fof tthe agb oMb 5€) and in the
experi enced profeSS|onaI woul d under st and

lap e RGOS o gt 9 cable, Prbmplescibe pisriemeni the centrl
o S5 4Pl B, o EARAEA o ARSHERLEuRIc gy |

wer or even a spri anls Any

exp ri enced fe ona d.as
SXoRE) e, P58 1%0% BotQ0HERT SRR, Wi fearp i hiene be
dievearay Rtioh OF aPellebtiiogl 18SHE englhk) C}bﬂdilbiaﬁl of Byd@puliid Pdver or even by
rope) or any other type of cable (for exanple, a
a gnlmﬁyadeﬂlmwba@ﬁ@ssu onal experienced in this field

woul d understand that in addition, or alternatively
a s&mf exnesisn¢ad rrofeesidas geould tmdelfﬂ’ﬁ@dpftse‘s’@lhthait AyEe 82 @mght be of a

ncl ud g hat
1By FR Ll B sRRnu Py SRR br BBl Grapling rope) or any
otﬂ@x%yﬁ@@ﬁcabty(f&(bxaeﬁ[b?blstm}g structure 25 for the
| aunchi ng node - ile also serving as well to danmp
t heanybdefidial 'égﬁ‘erﬁahEé{ﬂrH iifts MRRNwWollRl SX&dr&iRd $hak n iad8ition, or
(UAV)" I'andi ng no his m ght be achieved, for
alesxaattyely, abgystens msi imggcooedines ofithatheypissatt invérgienenight include a

s A P b o 5 oo Ot B pongs 43 esioned o

ppefigg Str@cﬂaﬂe 250fdr dhél AGEIEh@Rhdas- whild alsbabrvind & Weﬂim@ damp the
45 mght be 25 fornmed at the bottom.end of cenira
mgtipn 96 theotirusture sthendhe system 18 i Hs AUdonr lepdingammess- thls might be

0
o4, BRSBTS, G4y W U AU il Myt
calked Gpakighfpradanshbfg afduang eﬂahndmgssﬁ@ct ed neans (e.

g., direct drive on the axis, or

Any experienced professional would understand as well that axis means 45 might be

formed at the bottom end of central arm 26 (of structure 25) in such a configuration so that
propelling (rotating) the structure around the axis would be materialized by the controlled
pulling and braking means 55 of an other selected means (e. g., direct drive on the axis, or

— as said — by an array of leaf springs).

As can be seen in figures No. 1 to No. 3, system 10 includes in addition, a balancing

means 90 that is installed at the lower end of the central arm 26 of structure 25.

Any experienced professional would understand that means 90 enables — at the

instances that the system is not found neither at its launching mode (see figure No. 2), nor

10
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- as said - by an array of |eaf springs). As can be

seen in figures No. 1 to No. 3, system 10 includes in
w@dasoimsny a bal ancing 30 nmeans 90 that is i NBCHIL20e7/000488

at the lower end of the central arm 26 of structure

at 268 lariiYg exmﬁhF enie dsderfuessNONBhndWd| 8), uideslstapnding i structure
neans 90 enables - at the j(nstances that the system
25. sThipbalpaging isremeneer sueh thetit prablesHp meduee dee fredgld dimpepisiqns of the

oy Bl RGPPSR ORI By 55 e

ng éna see
anfibipatifg) ddindded ahg UAGV of tiset disabunting ¢fShe Uﬁ\é fiload ﬂm@iyatgm after it

is a manner such_ that (it enables_to redu gecéﬂ%
haallm%i» SRdOb NSNS eardpgarsARs a%\apélégst@l gg:t e\é, Ctnolt for its
ﬂg.reqw red for installing assenbly 35 when
antl pati ng a |l andi ng of a UAV or the di smounti ng of

t heA Y, bd 0, Lhe %Ye%tl\%n 13 2@{5 | e n% f(pgl%ﬂltdﬁg BJ&%E 51. Any

|nsta |ng Cal‘l‘l emsas

profesdibnal fe@periended irathirxciéld gvouds uﬁ@eﬁstbﬁi grestagd 50 legal:rlessto stabilize
No. 1 to No. 3, base neans 50 includes a stage 51. %(m
the syftes {fosexpmplene by an@gay of SeHP anqtpis| aadv%@moaﬂate control function),

thgéqgc ﬂaﬁfzﬁ Qhé Q% éfaﬁgg tcﬁ@l %mh{%ﬁtst& il 2076 whidh it 18 installed,

an array o servo notors
at &usf mpmeahgree ofi ﬁemion’i u’ﬁh:lIS| fon ¢xani;ﬂe thyusnsdcaibp fto 'Eheragcetldsletlon and

3T LYo L S8 i ey

refabiG€ 4O Me HAYSMERS o NRRsSI iR¥ee '&Q%Chérﬁ %ftrgllt}!ﬁ?ch and yaw, while
acceleration and the tilting gauges of the vessels

ths inepacidrg VAV’ ¢ honclihpend landing gapabilitg aversinaiselatively stogmy sea.
system relative to the novenents of the vessel in
t hriey axpaienbahptofessiohsl, wpilkdc tndendandattiat whial diffetdntisonfiguration

R RO ST 4T g CoRebL LY SHED. e
1n961ﬁ’ifo‘ﬁ91§ koAb gﬁé@é"(l)ﬂjﬁééﬂgﬁr—sﬁﬁﬂéi?f tB@tanidhih d&klfﬁlgeeéx%mltmg one degree

configuration (that is not fustrated)
offoesdbipl that i awyadaise mzetsan ﬂ}f’smm fi. ae @6 mam@ﬁ@nwﬁhartdwidmg one
d gﬁl e nhI one degra R 51 iont ew 1su %3 of base
Bt e B Mo el e Ram RS -l e FRERIS,
méd8t50i gvepAY aEiBgyviBX h Sblﬁrdllédtnﬁkﬁ/abbe&ﬁﬁ/mlﬁ b plade thadfis @dpposition to
nmeans 45% and addi ng one degree of freedomto the

the yoverpent pnesanid eaalsmeaps godmhileritibe s sl m@aﬁg’@rqontroﬂed
rgpithe PRSI g%?""f’%ﬁ?%%ﬁ?% B o ane that Ts :

gp%%h 11';)Igarl]lya'tls 1% hs ssogq?rgss% 21 ,b%:o;%rgeg}/?acf %&gc(lﬁ%% >1 and No.3
- iArtRP Binting0m6dp syitdrh 11 iddlSdes i@ additiah, ateamnsag ‘ﬁfe)ms 95 serving to pilot
the approaching UAV towards the elastic means 30 that is installed in assembly 35.

" In the illustrated example, homing means 95 includes an aerial 96. The aerial is

installable opposite (facing) gap 37 found between arms 39 and 41 of the assembly 35.

Any experienced professional would understand that homing means 95 might be
based on introducing a radio beacon or any other radiating means (for example, a laser
beam), one camera or more, a thermal observation means, a GPS receiver and the like,
namely any other active or passive means serving this purpose and which have already

been used in the past in the field.
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Additionally, as it is also possible to be observed by

studying figures No. 1 and No.3 - in the |anding
wor@s/01®yst em 10 i ncl udes in addition, a hom nECTH2067/000488

95 serving to pilot 25 the approachi ng UAV towards

t heSigliagly] anyeapaicdOed ipadfeisﬁﬂahsi(ﬁllld atboi mdessanbihat Ihe homing

In the |IIustrated ex hom ng neans 95 i.ncl udes
mg#nsaighi be ggsilyrdisassemy i;% orsfoldeds iy ) mymer dhaidt redices the system

ngggngg%hggﬁuﬁgthpggg gt ween arnms 39 and 41 of the

erlenced pr of essi onal woul d

| nt 8’%ng?£ n tﬁg tUm g&gﬁn 0g. 1o g’rg ?1:1‘&1(:19{&?1 ngstpca&%?n 23 is installed in

a radi r ad

ase&ably I5F ofF S}@téﬁfrmbe Inahé ﬂ&%hateBanblﬁpm thi® Bﬁs@@mﬁﬂs 80 constitutes
nore, a the observation _means, a GPS receiver and

argqsHng ke 31n£1h1é|09blan91gm hepf aémev%}wb @S i yssdy forgxample, in rescue

casés, ‘6#1 et g‘{gs stafl-Oif Hifie e%mﬂ&tﬁ%ﬂ%%é%@ggg% oxBBHI, Y38 or the

lllEQ;T /Bmwgmiaamaad pfaifedsioanl wouldnyndessppadithatcthid elastic means might
rof et33| onal .woul d al so .under st an th%&) t he hom ng
ifdergntdyps, spehsass L8 eRpaRleq? TUbBPIlRP Offﬁrrsstmg net (with

mr%ﬁﬂ&{t éﬁ‘ﬁadl’u&narl eHHEGR N%tlheareys%&ﬁmg Mk Rns H%ﬁlo%ﬁﬁg dlthe UAV
I's not” 1 n operation. I'nthe UAV | andi ng

aftepate Jandirg).r et chabl e el astic neans 30 is installed in
5 assenbly 35 of system 10. In the illustrated
ex aifddditionhasy plofstionalnxpasenddd dotldd fieldtvesuld and@stnd that elastic

cabl 31, This cable mght be of at uch as i
cRB A ight @%ﬁ@ecﬁ ?W%%’gé (e deipgiDg ﬁra@m&em (for example, an
arﬁ%ﬁtﬁ%uﬁ 1hﬁ‘1§9rse@lr1n%r1/¥scgﬁ§‘§éiula pe of cable (for

a strap or the [|rke But any experienced
pr d t h I ' _
o HESSERRR) O o PN, bl o AR BN e o
artndegxtadnin dgwe Noalhen ashampr diat ér shessithgdeteils (fve hhold theans 470

or, Wth n addj ti onal collec ans .securin
g e Betbied [CEHBP g SBY oSt 1R ORpRt Ua%n\géggwel ?e unto cable
31|51f1ﬁgg}l,sﬁ;én9n any professional experienced in this

field would understand that elastic neans 30 m ght be

Conﬁg gﬁge ?Bseweﬁ 15'19@ 1%8{% afjﬁﬂ'mhﬁgntatﬂgt S?El%g'l Wis'%ﬁgéoning at its

I'eys i merse
laudhﬁg mm;le the| dlsdl)ount’hﬁle cohﬂ‘tct]sn mxﬁﬁﬂ'estﬂng chblgdi ewltlbUAZV 15is executed

4 constitutes an enl.ar I ew o he a -
atéﬂwe%ma @'E%é@@l%m% aseNgy, re%ort%%gmﬁéﬁﬁwe ﬁﬂ@ .
shows the details of a hook means 470 that in_t
i | 11Heek devaes EAlaspndalledeyhesingip peqidet fromathe ﬁAVnwlinieslts opening

4’2‘?l %desg&tﬁfl?gﬁectew{o%agmg flight’s direction of the UAV. The hook's opening

472 is suited by its dimensions to lead arresting cable 31 into it. Opening 472 constitutes a

springy lockable arrangement in the opposite direction (by its springy lock 474), in a
manner such that from an instant that arresting cable 31 entered into hook device 470, it

can not be set free from it, except subject to opening and releasing of springy lock 474.

Any experienced professional would understand that hook device 470 is only
presented here as an example and that in a system in accordance with the present
invention, achieving the coupling of the UAV to elastic means 30 at the time it is landing,
might also be accomplished by various other means. For example, The UAV might drop

from it a cable with a maneuverable device at its end. During a stabile flying of the UAV

12
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31 of the system As can be observed in the figure, at
the instant that system 10 is functioning at its 20
wo andionggerode, t he di snount abl e connecti on of BCT/ENIMY0488
cable 31 with UAV 15 is executed at the tine of the
atl landaltigidonster Pbassembiher @agulverabletdevive aktighiethienedéal and homed
Hook device 470 is installed wherein it protrudes from
topyaeds ghagtiGmagags 39.s g%g}@pwerm eviee mpighthe p%ﬂqe(]‘ted to elastic means
I si3pe
3P GRS PR RSk BFY) Yitlthg Rt AFPlinens 0T bl Yring gbout the
puldag a@d laading nfithealvbetl@hg iUMAY. it . q:)enl ng 472
constitutes a 25 springy |ockable arrangenent in the

OppAsY kLpatiche! profestibiali weuls plsongelsRel tHaf4he attivigy of system 10
manner such that from an instant that arregtln cabl e

whan 8¢ by dulapging nprssids daserdaten gida o the elastc charagleristias of assembly
3§ f% péJs%le' tf) mcEéa&% Q{e o%%piti%ﬁﬁl Vafhed B?gfe%?fg?‘tg%s ifbgln\gf;%w&eans.

ex erience

und st.and t hat ho e _4.70 i nI i e
o cEgliPn G R RSt S RaveCin prihrec, e S0 of shg poysivilities
0BCEepakan GBr Skdrhplt NBtepfARE Mampdtl inibdeN it hxiA&RhAY U Gind/or with
t he couplln of the UAV to elastic neans 30 at the

clastigameans 39. Prgvapregexapiplhis p@ﬁsglaie%bela%onpl i shed by
vari ous other neans. For exarrg The UAV m ght drop
f r oPesigning cabb @i 43 ofanwsemblyab$ dnataely cethet aimss betigen which

sttt PR B Soone PR b ieia vl {Ra QR HARE fhgh one of

the) 8 Y¥@boiRhichad @M iifRed¥b @ HoduReIT ehititigatna RectORBAL will be bendable
towards el astic neans 30. The maneuverabl e device

upﬁngﬂliﬁ sietching md elastc mrans 38 ené pravidesaddigonal damping pgpability to the
8? hook or by winding itself on elastic neans 30 ,
bring about the pulling and | anding of the over

L% Y o) RO H BT BB it viow i

pdrbpectite kepnehengtioae theshbapemed ﬂ&}ﬁéte@hm digare Noe3eimsthamer that
characteristics of assenbly 35. is possible to

shonerteadasticrratiBpet Rt andrdil of éﬁsﬁé@%% ‘these features by

various neans. Earlier in this presentation, we have
al r&acfyr pmmple,d ifoagsemblye 36f woulé hﬁomnbfapﬁuﬁdewaa rulgydrom rigid

mgé?pgl%n@rgﬁ)sa ﬁ%luglﬁ@%g?fel V\il ?]thg {Egct) ) 2% en %%arﬁ%gavoug:ég possible to

meBifRctareaB lelistics éifdeééeﬂ’cbtse%g)aicbﬂm ESﬁll 19 aehgs aliarhasQ hagldr elastic
41 of assenbly 35 (nanely - the arns between which

megylas th Ebt %e}@blgg@mgo%dﬁge@@s PEIUbbeIdt ched), in such a

manner that woul d include, each one of ] ) )
Let’s refer to figure No. 6. Figure No. 6 constitutes an illustration view of an

additional configuration of a system 610 for launching and landing UAV’s in accordance

with the present invention, wherein it is shown in its stowing state (as it is folded).

System 610 demonstrates the compactness properties that the invention imparts and
the relatively smaller volume that it requires for being installed on a platform (sole for the

sake of illustration, the platform is depicted once more as the stern of a missiles boat 20).

Structure 625 in system 610, comprises the telescopic components 626 and 627.

Similarly, base means 650 of system 610, includes as well, a telescopic component 651.
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them a sector that has an increased nodul e of
elasticity. End sectors that will be bendable upon
wo b@sstioes chi ng of el astic neans 30 and provi deCT/IL2007/000488
addi tional danping capability to the 15 system Let's
r ef &y Bwriecelipgofessidval wouldalghnRieidtandthadn Bt pdssibRo afplement
enl a view in perspective representation of the b
suchpp @?eéaom‘é gireqteg inronly garteoinge asms jo aksopsokelin the system's base
mgﬁgws the elastic entities 539 and 541 of assenbly 35.
o for exan‘pl e, if assenbly 35 woul d be nmanufactured,

rule .d 120 um .
o2 ] B RGP SRt R AR avermsvey,
it @@ﬁe%hbleetotlﬁlpldﬁﬁdﬁtlﬁ agitemnen lhogor@hs tvigsthe nalveagioh Oinsa Mafner that it
and 541 frommaterials that has a higher el astic

weldinepspgrate agfoldablq @mcmr@- Werpe mentied forgxamge (one that is not
AR o DB Sl i 03Tty Son ML DB sppon 5 o

the Oftse ghigamk | 3 Bkr anSaéﬁi ehat6d0 bersubjactad o ng cantgolled drive. Any
| andi ng UAV' s | accord 5 with the present
exPRUEHEH GROTCRIRIPL PRI up r%ms\/ﬁaﬁ by piiliziag awhq@ spefpg, it becomes

feb@Blelth HEI $hels ?ﬁgﬁl inteY §'f Ed Qo AeEBstfePfo? Stdrli, while aghlevmg a

conpact ness properties t at t'he invention |nparts
retriagkabld savingeh ytosgalrb@n vebimene that it requires for
being installed on a platform (sole for the sake of
|| I Nsturafly] any ekpeicpbat i)wfessioslakjezphm entepstael tat émakementing the
the stern of a mssiles boat 20) ture 625 in
priipRlesplstetescopamifFuclus 1p (e $Vsteay @&B%@ﬁ ﬁ thet drugbige, enables to

reaﬁ@—: e a1mexégn§bflﬂe%ﬂc§{ e%ﬁ%hcﬁﬁgteﬁ{ 13% ?&fﬂd@ﬂ Qither of the

I ncl udes as wel a te escopi ¢ conpo
o 2B0BR0MEE63—RETthtl 2007HIOQ 0B Slanding. edehlseatppe@hch savmg in area
r of essi onal al. so under t hat I.S ssi bl e
etfhip R daed Sl Hea I BNEH0 ST MRTaIEt ard b, 1RSSR hused by
inSthl1fnBeha sfRel theleSi8 38 BlnYinisRed. Ngn SM&HBH] Snda6Eombat times more
means. Any experienced professional woul d under st and

impjeatent, is thelgiduptimainl the valued efdhepletfomn’y signaturg — pxposure to detection
afdef\lallrsril bengl 1o i mpl enent a systemin accordance with the
oveEr ﬁ in a manner that it would incorporate a

RSB e Bl RO RIE T bR 80 Brtemed

elﬁﬁcﬁ*ﬂhkﬂl@'dﬁ Ghd ReveaNGE, e B hosiahil HROncBiny@l tb@bnents that were
upport 53 of the base neans 50, over an axis t hat

uSQd rintfhe stiEpRc beetuse aay doplessonabdn dhisield Avppld know to design and

mg%(ﬁ?&{lr%ntﬁglg iR 8&%&%&8 lth YH%U&{C? 1@@%&5 n%ﬁg\ﬂ% Q&Sveb@for example, the

SUckH ruc ur e
method of connecting the elastic means to the arms of the carriage means or the assembly

to the structure and so on).

Thus, a UAV’s launching and landing system in accordance with the present
invention that was described above while referring to the accompanying figures, imparts
distinguishable and unmistakably clear advantages of compactness and reduced
dimensions, and hence a UAV’s launching and landing systems in accordance with the
present invention is installable on relatively small mobile platforms (such as missiles
boats), combined with and integrative with the detection and warfare systems found on

such platforms, and reducing interference to their operation and capabilities. In addition,

14
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10 feasible to fold the systeminto a reduced space
structure for storage, while achieving a remarkable

W@ a008f0g5660 St or age room vol une. Natural |y, anyPCT/IL2007/000488
experi enced professional would understand that

UAVDS &u6hing GmtlHending systdn &s aabrdagte sedpihe ;ﬁésemcinuelﬁmn is also
in the system and/or folding of the structure, abl es

sifle FcRiEE 14 FETRITREAY OBFEecind, KR GRRAbYIY 6 UMENRA SR landing
thE PG Sm%hﬁraﬂ': db%&%tﬂhlgh tr{l HR{% a&b%fét? operating

es - nel aunching n

app oach.. savi f e N
7 er 58 Bl el PopaBRERnd i ThE PRI p BRRE RN -
oty in h Rlyadfl gré@nfifCeeMilaMmdritiap @ut delipavéhdsds laﬁ@&d)se bl‘i'anges or
addi tion, and at conbat tipes nore inportant, is

variagigcini the sirctifseof, e agedf fof hamghiag fage iprding gh &%AJY & the subject
m?l#%o%(u {2 fn%ts&l%tl 185‘ w%ﬂ@l o E)Ebgl’ucfentﬂeg-l ?193 fratlngwork of the
e descr i on t has "been presen
inexaivpl e depicting preferred enbodlnents of the
invention, we did not detail the nmechanical conponents
t hatinWeh& woigigdt isfehdiifle 3 ShlBineheBa UsRnaY as it was described above
rofessional in this field would know to design and
tefereing te thendsspmpanydeb Hedes elsg With ixeodieing ﬁ%@ws @gd additions
th%tlh g‘y‘é]ﬁg ?QP Ve él{t]g'ﬁtogf(tqﬁpl gons{rncet%on?ﬁt éh%gac{)efrlsﬁ&n rb?c ttl&é1 ginventlon
chahieteasdedthhtyare 2Rirhal hidiein shddrct ur e and so on) Thus a
UAV' s | aunchi ng and | andi ng systemin accordance mﬁth
the present invention that was descri bed above while
referring to the acconpanying figures, inparts
di sti ngui shabl e and unm st akably cl ear advant ages of
conpact ness and reduced di nensions, and hence a UAV' s
| aunchi ng and | andi ng systens in accordance with the
30 present invention is installable on relatively
small nobile platfornms (such as missiles boats),
combined with and integrative with the detection and
war fare systens found on such platforns, and reducing
interference to their operation and capabilities. In
addition, 14 WO 2008/015663 PCT/1L2007/000488 UAV' s
| aunchi ng and | andi ng systens in accordance with the
present invention is also sinple and easy to maintain
and operate and inparts capability of |aunching and
landing the UAV' s at a high rate conbined with high
reliability and safety. Any professional would
understand that the present invention was descri bed
above
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5 only in a way of presenting exanples, serving our
descriptive needs and those changes or variants in

wo b@sstioext ure of the system for | aunchi ng andPCEHIZ0eTHN00488

of UAV - the subject matter of the present invention,
OWUAA MPS exclude them fromthe framework of the
invention. In other words, it is feasible to inplenent

th nt b 10 whi |

1y of APYER fel"ﬁﬁﬁ%gac%?ﬁ%ﬂﬁ?g PR o, a0 with
trod h ddi t that woul d not

dophs A B g L, T T

i nvention, char ac%&rl stics_ that are clained herein
und@t axissmegnsoineialed sl saedr centrd rrmopbagd stociremnd wherein it

1921 pa%St e d Qe ARdl Q)%lﬁ% 13unc%1tt’l jeonprises a
S

|ngshot structure t I NC es a central arnm and

st r uc%ur é%gﬂ%mmg %l gﬁg E&l om% Sak g C@S{ fo A eﬂ%t‘?r’rl]goh eﬁaﬁ system is

t o hetBatade;cmdd it and base rreans connecting said axis
nmeans to a platformat which said systemis

| ns4 abhtadlled; s an€ B hRkanPiHat icbshRRIbRHRKL Mbver end of said
means that connects between |ower end of said central

ar neegtrakardofsseid girugtuse andisaidplatipina upen whisboaidatysich is installable;
sai %dtsyst emis installable; 10 and an assenbly,

essentially formed as a substantially Y shape part

that is installa unt said.to f. sai ntra

o o pSePE: Sl S 3 St eRuAlNo P ebrcRb arastallable
i nsib kad tdﬁbn’ﬂ SHishRIehesl ARHIesid dtru@uddmdet ween the

two arns of said assenmbly and set to connect with a

| angdLRgcHdHG e1a0d d’l‘éh%@ %s@allegﬁn atstrsRhéh hanaing ag%‘x . Y een the two
said controlled pulling and braking neans ess |aVYy

br ades of s4ié assstibbinamwt ses to ebnoerttwithl a landmgeUAYj ahd wherein -
structure that is propelled to revolve around said
Syszttesaidslamiqhg pl’rmn saidfoootivléedt puing had beding rﬂé&ﬁsfdsmmﬁally brakes

act wit deI stic ans and with it
sal € {qtipay rsé Eém%uogéfﬁ S%‘Ftﬂreat%ﬁfslsri%%gd% rgvolv,g around

Sy safMysin’s 209 'n{@néf%n? a tihf® tRAGHIAFRGE MlsRofilaBl WA elastic

1, wherein
means and with it propels said structure to move around said axis means.

2. Asystem for landing UAV’s, in accordance with claim No. 1, wherein —

said system is a dual use system — a single (one) same system, with only minor
changes that can be performed at the launching site, serves both for landing said
UAV’s and for landing them —

said Y shape assembly is installable in a detachable manner unto said top end of said
central arm of said structure and is detached from said top end of said central arm of

said structure before operating the system in its landing UAV’s mode; and wherein -

in the course of operating the system in its landing UAV’s mode, the system

includes in addition —
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said systemis a dual use system- a single (one) sane
system with only mnor changes that can be perforned

wa@rooslessbrunchi ng site, serves both for | andi NnBCHHI2007/000488

UAV's and for landing them said Y shape assenbly is

| NS @rliad Bedid thatdeimllad ifa ARATRIMtaBIY BasRl dnta8pp&tdend of said
of said 25 central armof said structure and_is

detcgatialdarpy ohrsaidistiuetss akitoosaid gpuiagemaags the Ryof intended to be
Sa'lgm%che{;% #Ea%hg’ogi%rﬁle 8r Al e ie. systemin its

| an mhereln -“In the course of

gpgfrlgghi ?Q%FEE rpg%gﬁaﬁ g?{{tfa Tlga \%IIUAV' ﬁr%g]élg mshs pulls said
PCUehﬂr@lerK{ ep %@ BtractGR dridogiopélE aRS stibtdireiifitol 4 %t@ﬂldlﬁﬂ movement

in a di snountabl e manner on an upper end of said
cerirowld saidhaxsd mearisdingt maasay Sechothat saisl epstieBednganp dgparts a veloclty

ns V. i.nt
ToTRgud DYy EDEE0 o R, g U0 Bl b o ELABR R oo
S airfoveditnt of tiedtupuiukd agl ahshchaakhgigtude ans ipdtlables aaledst severing
5 central arm of said structure and_propel s the
st rthe Pdy\e fiop the sarriggampaisand Aigelessedt 1o the ilind sai d axi s
means, in a manner such that said carriage nmeans
inmparts a velocity to the UAV that is coupled to it,

AN Qs R e 19ihH B VS, ih ﬁé’aﬁ&ﬁﬂcél\mﬂﬂ:lﬁlﬁﬁ\l 5.0 afheRnal

movenent of the structure and of such a magnitude that

it SnabL RS rabid a%?egﬁblf %l?e{géﬂ%e \%&'ﬁ H%i\fmfs & s'ﬁ}aféh%ble elastic means
carriage neans an es o to e arr

Sydt émstdlled, lmhuﬂlenged.dh\bm ofi theia¢ adreddatde elastid savkari upohostretching
1, & e| n aJ s %ta' d assenbly, wherein

bet ast ‘Péneéi“ a&léican%%cr @ifabl e el astic neans is
installed, include - each one of them a bendable

el astic sector upon stretching said elastic neans

4.t hah sysierh @onRAdias A0V s] in abBordand® wiyistleiin Nor 1) wheleiadts include in

UAV's, in accordance with claimNo. 1, wherein its

i n@dddionin  addition a danping and braki ng means
coupled to said elastic neans. 20 5. A system for

| ardiangpingandsbraking aweny captad teisaid eddste mepes. 1, wherein

A system for landing UAV’s, in accordance with claim No. 1, wherein —

said structure includes at least one component that is telescopic in its design, in a
manner that enables to reduce the dimensions of said structure at instances that said

system is found neither at its launching nor at its landing enabling modes.

A system for landing UAV’s, in accordance with claim No. 1, wherein —

said base means includes a telescopic component in a manner that enables to reduce
the dimensions of said system at instances that said system is found neither at its

launching nor at its landing enabling modes.

A system for landing UAV’s, in accordance with claim No. 1, wherein —

said stretchable elastic means constitutes an arresting cable.
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said structure includes at | east one conponent that is
tel escopic in its design, in a manner that enables to

wo eaddoesebhe di nensi ons of said structure at i NnRCEHOQEE&T/000488

that said systemis found neither at its |aunching
nor at its |anding enabling nodes. 25 6. A systemfor

i ng UAV' s ordance with wher ei n
B a4 Hoem ardanding LA Ve aacqrswgaf%}ﬁa BuNSTdtheres
manner that enabl es . to reduce. the dinensions of [

sai d
sy sthsornestingraghelesaid esting Faple yith spidi LAY d¢ wcn@dtahtémes of said
at t
30 hdine GRERRRE Yook achicf i PO BRI SRPUIRGARY it opening
cl ais m;slmmlﬂy dlmwdetDWardss‘aing}ﬁtsrcﬁtecﬁabhm Blsaiied by iredinsensions to

constjtutes an arresting ca A7 8/ 015663
PCTIE# % %M%ab?% nt %15@5 SiBBE GFHap gRiEgRgepent iy said hook

acCey \’:\4 it Gl ph %’\Bgtaﬂt’ satdh %ﬁ%étﬁlg §ef%'léj waS ¥ t' 1ﬁ aid hook

act o sal arresting cable wth said UAV i s exe

at devivesit odn satibet set femlirom,it, eheeplgythjass iawgleasing tsklddpl\mgyelock

that protrudes fromsaid UAV and its openi ng 5is

essentially directed towards its flight's direction

and IS |nen5| ting

cabl St‘%ﬁg& ?ang}{llgcp a sprlrll accop(ﬁ% b#l gﬁg@?\g"ngeﬁéﬁg ﬁl|

said, ! I nsur es tht froman |{1stant said

arr'¥ ?W@c’@ Ie ﬁ&?eé%wﬂﬁu S 2B AHCHBBR devi ce, it

can not be set free fromit, except subject to

rel easing said springy lock. 10 9. A systemfor
10.andlispgedA fanding BAVOY, taueerdahtédwith alaim No. 11whaerr-ei n

- said stretchable elastic neans constitutes an

ar rﬁggy@gnpi%ludg@m Aageatem for | anding UAV's, in
accordance with claimNo. 1, wherein - said system

| nclLdes o dﬁﬁgﬂng'n?&ns ﬁﬁclt Erl %gféﬁyé‘%h%{@éﬁgmgﬁ%rﬁ a manner that

that s integr ve Wwth sald axi s nmeans In a manner

t haduringusaich arslirigd odndi hgeake ded i dantps eslds marvdmeninp$ said structure
said novenent. of said structure around said axis
meafiQundyspid RISWERNS £ or | anding UAV' s, in accordance

with claimNo. 10, wherein- 20 said br aki ng and

danpi ng neans is a viscous type of a danper. 12. A

1 8Y stAesystenr fok &mdinadU AR, $n adcBrdageowiiabzem Wd. h0ckvidrainNo .
1, wherein - said controlled pulling and braki ng neans

CONG{d §ERing and damping means is a viscous type of a damper.

12. A system for landing UAV’s, in accordance with claim No. 1, wherein ~
said controlled pulling and braking means comprises —
a propelled winch means; and

a cable that is connected on its one end to said winch means and on its second end to
said lower end of said central arm of said structure, in such a manner that during said
landing mode operation, said cable brakes said motion of said central arm of said

structure.

13. A system for landing UAV’s, in accordance with claim No.12, wherein —
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a propelled winch neans; and 25 a cable that is
connected on its one end to said wi nch neans and on

wo taspessehd end to said | ower end of said cenpPCHIL2007000488

of said structure, in such a manner that during said

| angiid gviAdd the@Retsapropélledsiy dotfabbe al lebdeticab 8h@néot ipdBumatic or
of said central armof said  structure. 30 13. A

syslf-B@ﬁWI@rPOI“ﬁ‘ﬁdJrr‘?@j aigpng loaded meehanidahce with claim
No. 12, wherein - 18 WO 2008/ 015663 PCT/ | L2007/ 000488
said mﬁnch nmeans i s propelled by action of an

UEL/ eg%gﬁ&ﬁ' fo?{%ﬂ&l gg éHiV’@ ”ﬁ%@&ﬂ&n&rwn}f‘é/l&’l&rﬂélb' ? viRW&Gh OF

pring mechani sm 14. A system andi ng

g’;\fsﬁd )}; %1@8&8%%9&%&%&& claimNo. 1, wherein - 5

rrses in addition a balanC|ng neans

oot Pl ke B SR o 05 o R 68 85 Bl st s
sysggmis not found at its | andi ng enabling node, said
structure can be bal anced manually, in a manner that

enallifgadcls fifad k%ﬁ@ s¥sfen DA Roufdl RRIARAT enhBli®d m%@é daid structure

system and provi des easy access to sai d top ehd
sai @nderialaicedmangdllys &i dmagner ahatumebleat'o redu@aythc hmgh‘odlmenswns

I andi ng, UAV' s, nac ordance with c

|28k A 0l B S e Sosfo b Qg g o, ABRRIGATD of said
to ghRhirdl ze said systemrelative to novenents of said
platform on which it is installed, at |east in one

degree of freedom 16 A systemfor l anding UAV's, in
accordance with cla erein said base neans

135 /ﬁaé§$t@mcfﬁlé&n@ngAaY1 Salﬂaagcqrﬁ%nceaﬁﬁl dainslp; bethseeiio a

controlled 20 driven notion that enables driving said
basséll%’éaéﬁgleians eompPrifee- opposi ng the novenent pl ane of
said axial neans; and wherein said axial neans is
al sostagihjhat eedbles tb stabilzershidodylsteth whldtive rio mutviemantssd said platform

Fr cmihinage PRIy Ledl Robr PR pFt RS, T o 7

accordance with claim No. 1, wherein -
16. A system for landing UAV’s, in accordance with claim No. 1, wherein —

said base means is positioned over an axis that can be subjected to a controlled
driven motion that enables driving said base means in a plane opposing the

movement plane of said axial means; and wherein —
said axial means is also subjectable to a controlled driven motion, so that -

said system is stabilizeable in two degrees of freedom.

17. A system for landing UAV’s, in accordance with claim No. 1, wherein —
said system includes in addition —

a homing means in order to lead said UAV towards said elastic means.

18. A system for landing UAV’s, in accordance with claim No. 17, wherein —
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said systemincludes in addition a hom ng neans in

order to |l ead said UAV towards said el astic neans.
wadosAisyst em for | andi ng UAV' s, in accor danceP@i/ii2007/000488

claimNo. 17, wherein - 19 WD 2008/ 015663

PCTdald-ROQihic G068 8nclsddschnhapiiah thstatlabls dppoditedfasingrsaid gap between

aerial installable _ opposite facing said gap between

sai WibFms braid 3F¥mhbsenbl y. 19. A system for | anding

UAV's, in accordance with any of clains No. 1 to No.

18, as 5 exenplified hereinabove with reference to

19.hea a6 GePeN BT AV €3n ad@rdance with any of claims No. 1 to No. 18, as

exemplified hereinabove with reference to the accompanying figures.
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