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An Unmanned Aerial Vehicle Launching and Landi ng
System Field of the invention The present invention

wo ebosieses 0 the field of systenms for | aunchi ngpena2007/000488
| anding aircrafts in general, and specifically to
systens for |aunching Unmanned Aerial Vehicles (herein
after UAV) froma nobile or stationary platform

8% Uuppined Lestul el ICauniHini and L5 ding System

 anding themon it at the conpletlon of their flight.
Background of the invention In the course of the
recent years, the scope of utilizing UAVs grew and

qﬁq%% %Rkﬁ fAP!'y, particularly for nilitary tasks.
Fﬁgaa rule e constralnts i nposed on UAVs usage st ens
from.t he red uire \ t her wa
for Thopreatapuern witgs oS 8 of kg o ichin S8 landing

aitiYe MOsenel, dndepSaifiBallyl ©¥BsysBmB €88 1ahiAchiRs WBWManned Aerial Vehicles
oper ational approach has devel oped, calling for [on

(hereay aiftnr tlﬁ/éV)aiﬁionbfa mbﬂ@ rornsfat@r@m/platﬁmmgw QRSN éhlgl aifprm has
B PRl BB bR Eeehof Rt gy g

ﬂ@mﬂﬂhﬂgj@ﬂmﬁﬁﬁﬁﬂ&@bfﬂ@ﬂ@mgﬂthe target. O her exanples
are such as - utilizing the UAV as a decoy or for a

tactical reconnai ssance mssion. This is an
oper ati onal need, whose derivative is a requirenent to

:BkﬁRggﬁah%PGT{He |ngn¥ ate and safely retrieving them

nner ena eir recurri ng use. Mbreover,

the assimlation of UAVs services |eads to the
r eqdhi the avEe oh fie r@ﬁ@}*éﬁ@ﬁﬁ%ﬁ?ﬁ@?ﬁ ‘I‘ 1748 Ubn 'y gV and expanded
(1ol e rar [ >

D e R A B ool Ripoi op UAVs
usage sibiny diloyn ﬂw&bdlumhlmn sf amgloyiRgm rethanioing rufwaynfior Heir “take off’s”
.decks of boats, frigates and corvettes,
Y F@Fﬁlﬁg%ﬂézpﬁggﬁ is the equival ent of elevating

their masts (tall mast substitute) rowo{

surdrethe|saxe él%md iPie? ReW |Oggﬁt10g6é ApPLOAC hﬁqgﬂ;veloped calling for
loh& gtﬁ’?fflg%‘frgfof 0?18\6§ gr%)% UAWEPing RSE! & & EPPedp@RRial tdcYor bPinterest,

ara
for example - in order to locate a target at that defined sector and guiding 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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mles.ln addition, urban arenas wherein arned
conflicts are currently taking place, |leads to the

WO egaiorweaent t hat operating UAVS' woul d be avaPCHDL2007/000488
froma ground confined urban space and not just from
an Ir4iition, utbah genay whercngined conflicRSre Edrarly alds b6 leads to
and nethods were offered in the past in_order to

thie ApdHteneat hah pRgraae Upahtl; \ﬁ@ﬂé&saawlqb&@frem wx%mfl (cgfined urban
Eﬁf tated above. A
p%ﬁnﬁg%@qﬂ% %Iﬁt éﬁ%géﬁe%é%kﬁn%&ﬁ%sf aft Recovery
Met Rods, descri bes S a
(r erﬂbve qeysyf)teps g %.‘%ﬁé%@ (c)%fgged Sain gst r? {&D %art launching
arRXan@ih g capmbilg SEUA WY frosi mebide @mﬁmmmcm@rs aeiseltseastdfeaeci above.
I's spread over the airborne vehicle and a cabl e t hat

i's AeUnﬁ&lN'Staftésogé\E eU@%@Q@W—S @k@ﬁ?%&%l’ﬁél‘% NMe@ed$, Odescribes a
the platform the cable serves to pul PV unt 0

sytstemn ﬁirdmicbngmr( REVa(remetelyapilotesbiechide) @t 2 n@bﬂﬁ glaéfomnt(ﬁi)r example,

board.air.vehicle retr.ieval
» sy P SR B i Shin S SRR St e Feigdgyand a cable
thiaﬂlstl@ti dovaptreftthe RPVamads QL[bs@cllL[éﬂﬂ?ﬁB@ 'tcﬁth\éﬂﬁlahfdrinf thef @bRSserves to
and a net parachute that is linked to it, and they

pubths RIPE ueieribepledern Gn asinijagaede agiretHowns akite). The

lift-up parachute stabilizes the net par achute wherein
i t As“shipbdardyait ehiclabkewieval apparapesi’sie| desarited unmutenéd)S 4753400.

veicle'sle.t t he, net hutean fter j.tS
The, BFY%‘? bFﬁ p ﬁ%lsr%"%e AFE’ ZnBBeEY ﬁe Wﬁ%‘diéﬁ fgree and a net
pdradtihtd thef B lidkee t¢ abhel thsy Pl £d o@ﬁﬁ’ecfdél' tbQHe b@d@&l Wil @ cable. The
t he vessel. Patent US 4790497 descri bes a "
hftalﬂ?d?f\ﬁlg&hﬁ’@tﬂ’ﬁ@?d ifes thaveet pagachpteavhargirgt @ftfedal?ydthlea?ﬁbieﬁg the vessel.
Al t had
TI ui(lfw rx]ngnne%ﬂ 9@{1&3 i «J:H %0 g& a{rgcl'{ﬁaes 9.1?(} %lﬁﬁ{g %%,/ g%}lféﬁ)él ¥v(1)th the net
pachanchel beirgy nm&ns ,larﬁhﬂelswﬂhs eabie i poolgaidndirolied beek into the vessel.
vehicle in flight to the designated touch down point -
Usi Pgteid US 309049 deb@ibes drpein® flandiiyt mBted Forf AdndVdrtied] take off and
the vehicle. US patent US 5109788 describes an
landipg dlying ebiecdy” rideomethpd of bagad gnEAR R - duging His Right, a cable from

i G "
R R L
th llesigiatsd cerchidotwheoimbi ustngpd aidobrimthd osurexaigopnenuduselight of the
wal | of a vessel) in order to land the aerial vehicle

Vdrlehe vessel .
US patent US 5109788 describes an “apparatus for recovery of an unmanned,

reusable aircraft”. The subject matter of this patent is a trampoline-like device that is
opened and spread unto the outside of the mobile platform (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.
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Patent US 6874729 describes a "Launch and recovery
system for unmanned aerial vehicle". The system
wo aunoies3 t he aerial vehicle by hoisting it al BET/ILPSOMY0488
a hovering parachute, and dropping it fromthere -
f r oPatéheppldseion BP p6023¢6 desribbain FEninasted seriaheehielbidegeleration

Iatformg)for exanple, a_vessel). In a preferred
sYsHT | thtlriabassd oafdafrwgst;aéw ﬂqalétngi throygh @mnsélwgi o athyaking device

inkf éls hllg,tASVV o ERE i%p e&ﬁrh}%l'ee‘c{ Gt tlﬁ'(% d&%l{ (%‘? (g{e%tlon of the

and into a ett is sprea
UpnEs ﬂght hd frbin) the $ome oﬁﬂ]s}csﬂmmnc(oﬁthel&zﬁﬁgmao thabiee, aitd the UAV

s RErd. e TR0F Dt kB HEre Oh FBICED LG B poRgess due to the
ae?é/@ﬁgﬂc JIQQEha't % é%%él%@edod} tﬁ@ﬂﬁbﬂ@bfakﬁl RYidandi ng

hrough propelling of br aki ng deV|ce into which the

UAVAﬁ hd LEGR éLegir %&%ﬁgp%n% ?th&% d(# Lise nﬂﬁéeﬁ %es)uitaﬁlg sg{ﬁﬁlgn to the

di rection of and from orce
chatibhgdespresentedf byt the thb!ﬁéahfﬂqmrérhmtrtﬂ"thhgh g ilalunt:]lilﬁg ldﬂN/lérﬁiing of an

sto he nmaj or t he klntlc energ
%rioms@n& LHHOHgatIﬁ% @g@gn oS oTiicBsignt é‘é‘i/ﬁ%lﬁ‘ilY?IY small (for
eﬁ‘rﬁ@e Q%Bée?)e9§ nefied ednRy LheeallPoink eclﬁ[l@l?en %réggﬁ‘[é& the cited

he a cited’systens and net hod |n'pa
oraionalabli@remdnid.i on to the chall enge presented by the
tactical requirement of high rate | aunching and
| anderilg, tht lamchifly dfradiAdndighpbe aidledrbial gyrpfeelirfiodenice (such as an

ac@%é%@pg' ket i 25“%% ey ?1%%'( fot i g s Taunching,

er %F&B%dtﬁlgﬂ ﬂ{au 1 8/ on Ot?p&ih%tg \%éﬂ ﬁé'dec%)é’édgﬁ gg%(@;; agd its relatively

higly c«zﬂtsa olerire stiléldficwitl shegiotdema ranc‘ehg thetderigl vehodtat )
that exhausts and is cast off away fromthe UAV after
| t sLandingcaiUagy blyugrmgvtha aandal evehiehntot 4 ealde hat andwpped off from the

UpVg %%%&f Qle%tvabgva%g RS Qltq%égﬁ hepia gf@fll tﬁf%?ﬁlﬁl%ﬁeetlgm on the
plﬁtﬁ&{d %‘é'v&@e 4B 1%@& '11§|thevaﬁﬁ>k1% |cﬁed @t@ﬁ’tb NBcdntiY &Y ?&y}}ef‘ growde an

e aerial ve |c e to a ca I's dropped o
adeheat¢JAMutisendr hag implefenthtee IOf rsglupamsaafh ptesentéd amndhtes to employ

oLt ndRfreny v evis e s e e B Bed with an

1n91‘éa§éobf iRt nﬁibﬂb“ Mg’ adpabRichab QhdtisRihatufd® - rendering to higher
i npl enentation of solutions as presented mandates to
daagey efybeing detected combined with the potential interference — up to shuttlng off —

with the operation of arms and surveillance equipment on board the platform (due to the

deployment of cables, parachutes and the like in close vicinity 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.
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operating teans endowed by high expertise and

speci ali zed capabilities, conbined with an increase of
wo b@sinisbd e pl atform s di mensi onal and "si gnat BCBIL2007/000488

rendering to higher danger of being detected conbi ned

with the potential interference - up to shutting off -

Wi th the operation of arns and surveill ance equi pnent

S&Hﬁiﬁ?&%ﬂﬂﬂ%ﬁ%&é@gﬁgéﬂﬁsnt o the depl oyment of

par a ke in close vicinity on
board the platform .  Thus,. at the pefiod. prec
© b ecRiFeah iRt i mosh Bitle G3IF SORBERREOT 6 qu tf land a UAV
byag 311 néi'ﬁ}“kbﬁgé’éfsiaﬁlﬁ dEQte thaf %FER@&JS d ARAIA%aBRE of the required area

Vs system that woul d be distinguished by
(thussnsrtaihﬂble ali rekivelyrssalliomattileiplaformspn a rel atively
small nobile platform (for exanple, a mssiles boat)
whiThe frefengd icBﬁi@@frﬂt@Cbﬂkhlts Ipréshet iavermiorIit constitutstachiial age system
systens aboard t rﬁ pl atforns. on the on hand iﬂ
- GiecHBecy i g oy Y b BRI 098 gd at the Jaunching site,

e uImnat|n in a
seﬁ% gﬁllfgpﬁalunc &gwﬁv CTell: e a%ﬁ g

ng an ing syste S easy to maintain

Iaggpc‘i Osﬁrg{eﬂ{ qng’ﬂﬁ o{dlafilée thﬁl ﬂle' {mnU {éﬁ%d’]% ag(ﬂnpnsmg a

capa gh raeandvm Femar

médhhhiahl ilirtg\sh@rbdrusmfeet y&nfﬁ&t theaiss. [Sunstalied aibng e @maabatm of the
I nventi on The present invention, at its nost basic

stiugtuee arhenaplgsate SRIal 758 BRVemen} gRHNg iyady Bye Meang b {he system
coﬁpﬁp% ali@ BRI ARY g&fft ﬁﬁ B, WRLiLY hfi;e%ylsémrﬂsggoﬁ@&fgagemple a

he required are us i nstal e onrelativ
vessehl d vetndle) aiploatfpmstys Means for gmioled pulliognhd yuakatg cmmects the
tutes a dual use

of this esent . i nv ion it copsti
bl i of e ik b chee S RISy ) Pt ikiges ha

can be perforned at the | aunchin |te

{ orAY therame ﬁbatt%éyw 15 ACATgRnOe i #ych pre ﬂr%ijgmgﬂﬁ? ipent of the
inGGHRL IR NG Eivifel Nn 1¥§eUAW (ﬂlfncﬂlﬂ | 90803 AEWRILEBE B¥riage means is

conprising a nechani cal Ehot Structure. An axis
insteldadson thei uppelabﬂcb@lf tht oergral hanasémher situcturen Olintd thés carriage means —

t and enahbl es.the central .arm novene ar oun
g AR Gl 45 B2 dp e Sy SE0RES 45 PobRTKE Sttt ThEiBe severed
lafeP the platformon which the systemis positioned (for
exanpl e, a vessel, a vehicle, train or a post). Means

[OTAEBA! bl P, T8 A DISILOFRATAIAY WRF LRI TS e
cenirslt &m of Il strmanesand propels the structure to turn around the system’s axis
means in a manner such that the carriage means imparts 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



At the tinme that a systemin accordance wth such
preferred enbodi nent of the invention is activated in
w0 e@siidé6d aunchi ng node, a di snmount abl e carri apET/IE2aTH000488
is installed on the upper end of the central arm of
slﬁlli‘t@d Shhd6F HeLY- #:)&1 hikembGArhE 30 SuitRadSconnbiCuddiYhe UAV that is
desi gnated to be Taunched s connected I n a manner so
lahftiap towardsit. be severed later. At the |aunching phase,
the nmeans for controlled pulling and braking pulls the

Cenpf e [HAROStaded) eheSdonti6 e SulBAE aR BaRing rids &&g@ﬁ@duyr@akes the
to turn around tﬁe Sy stem s axis nmeans I n a nanne

metie of Higt cential aar of ﬁ@estw@am@ thatnpupiogeliedy s et ip réate feound the
sylg éh)?& éi%l %.Pg % t{lr?l{a tl{l)etrt] 5 @[&%\}g%@?@&%% d[ fo%mts contact with

th@ '%fbsﬁé mehistha iy ﬁk&@héd' in 1 opeiB@Hebwda )hd Hadted Ern%n@ftih@Y—shaped
severing the UAV fromthe carriage neans and it takes

assérhblyoartdhpropels . wili itt the dtiuckurd lad the ssssinbhy iarotate around the axis
accordhnce with such preferred enbodi ment of the

e o Ste® activated in its UAV | andi ng node, there
is installed on the upper end of the central arm of
the structure in a manner that is di snmountable, an
assenbly that is essentially forned in the shape of
the letter Y, and an elastic stretchable and energy
absorbing neans that is installed so that it is
stretched in the opening between the twoslanted arns
of the Y-shaped assenbly, and is suited to connect
unto the UAV that is landing towards it. At the
| andi ng stage, the controlled pulling and braking
nmeans essentially brakes the notion of the central arm
of the structure that is propelled, as said, to rotate
around the systenis axis neans, fromthe tine that the
UAV approaching to land forns contact with the elastic
means 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
axi s neans of the system Brief Description of the
Acconpanyi ng Draw ngs The present invention will be
descri bed hereinafter in conjunction with the
acconpanyi ng figures. Ildentical conponents, wherein
some of themare presented in the
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same figure - or in case that a sane conponent appears
in several figures, will carry an identical nunber.

wo2@aneseb. 1 constitutes an illustration vi ewp@rf/1L2007/000488

system for |aunching and | andi ng UAVs in accordance
Bi”ie‘f‘])@sdi’ilﬁﬁﬁﬁf(ﬁqlﬁ”ﬁ@é’bﬂigﬁn Faﬁi nt invention,
wherein i'n the illustrat xanple it Ts actuated for
I an a UAt\V and.. V\,herg d% rbe | ust . at ed ex.anaﬁoe h th
t he sPé"ﬁF’i‘ VSR JHE ORI HL gt PR a s BrgsHon with the
acBdBpdridR AburkdeId¥htisdl |c@m§@1@dnt§ Y@Rreifrk6iHé ©f Mem #re presented in the
constitutes an illustration view of a systemfor
samg RENE n QT dh gaseathal HepmARmpoREnt PRPSATY stererekfigyrs, will carry an
g Q{? 1, wherein - in the illustrated exanple it
1d&gc9;§12 Ut ed for | aunching a UAV. Figure No. 3
titutes.a Si stem f or nchi.n .
RNy Gt o L ReliE o AT o8 6 g PESRE gnd landing
Umed ﬁi Hodobdange SHOVD %)fe!fbrieﬁeelﬁl%élﬁrﬁ@nt@f tha pedsBet iavéiivn, Wherem in
Fi No. 4 constitutes an enlarged view of the a -

they tr@@éu eeapld it isiagnatedNor 1@dingna dJAbnansl whergin ghm/sﬂlustrated
ex}é\%ﬁ g s%%gegrg iy %Oﬁ?d% %g{ t‘lég gﬁe}en %ffca Qllet é}g‘rtf UﬁAhV | h{lsc‘sﬂﬁgoat type.
an. nI arﬁled View.in

- e hEgi NG £ SRR tr%%‘egwaﬁ SRR ok ?%lﬁngla}pg and landing

UNG2s Bat isNll@suBRANG iAo S QW rein S8 Hibrlllﬁﬁra{t&l% ®fs actuated
the elastics entities of an assenbly that is installed

for lun¢tang g §1€¥n when it is deployed for landing a UAV.
Figure No. 6 constitutes an illustration view of an
ad di‘lgilrmlﬁb 3:mrfsti‘g1tnsa°t sidmview of tleysytsem fop daunging hndindimg UAV’s

I UAV thth t t
e AP R=ERE Gye o e veramt oo ve r BaEats ot BHERE 'STAV
(as it is fol ded Detalled Description of Prefe

r
EntignrrNe- dronsHEtisARsHaA e Yiey of theet g qrep @?P@%}?%mr@m No. 3,
ink mgﬁl&y b gat NRowd teORkihdshe %ha@ Berlvbd #658ah@l i 'TJ}[V GWiQ f1.':mdf1ng stage

system 10 in accordance wth a preferred enbodi nment
umm&lemabkexﬁttha gysent.i on, the enbodi nent wherein the sane
system w th only mnor changes that can be perforned
at Figard Nong® bbrrsguséstm endepacbsictwdh Ipefspectivauambsentptian WAYhe b — b
15 and for _| andin t.
area depicted ?n figure No. I1n a manner that shows a sector of the ends of the elastics
entities of an assembly that is installed in the system when it is deployed for landing a

UAV.

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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In the illustrated exanple, system 10 is nounted at

the stern of a nobile platformthat in this exanple is
w@2088sicb®x boat 20, but any professional in thPET/fL2007d00488

woul d understand that a systemin accordance with the

DetA 18 TS c¥ifstié n I Ir dfer Fel Wi Bodim@n Wi the Tiveditivi
types and differing nobile (or also static) platforns,

suc S ehl. a8 4t raj [.a. t.. A .

oy S8 T8 B Y Bt MRS B Rl i of syt
16t betbtia@cvith hiaprefedred tanitod@Berd of @lid piefend iMRANER Bakmbodiment
slingshot structure. A landing case of UAV 15 is

whereiisthe §a8QISystenR,i with anlxaninor ¢hangesthatcan be pseforngst st thelaunching
y ' 1.6 I : he central arm
mE%S%?gﬁgwﬁg¥%Pghggg%$%§98§ﬁg?gﬁﬁg?%g%hbf assenbly 35

is gepner.al | substanti al | of a ed ite In.

t i S Gl CRRERRG Sian sl R ap falsC R ERE e 8P apijecptatform
thas i this ekafpled igrac adiile Moab|20NBah by prbfessibhdlCinUtSs iffeld would

characterized by elastic neans 30 ich is connected

undsrstangd thade éﬁtﬁmsihéﬁﬁ@@fdlé@%e‘ﬁiﬁll yhesmverptionsmight wésf@n@e BQunted on a
53 bf pitkERofs Sha BIERRR BoRAN alodHorle] IS G328 0 vessel, 2

vétiaatathirb®ps®. and 4 1 of assenbly 35. As it would be
explained |ater on (when referring to figures No. 3

and : LCf . ' ; i .

o s g AL RS SRR Al BOI8ER Lo o
sazoofia mesdtanicalrsliagstiot sipwctive. al | t he above, al so an axis

nmeans 45 that is installed along the central arm 26 of

St r NQAniRy ERe ANW LV ABIis Silisheted iMEERCEN® D! InAhRWAge, isksembly 35 is
Base means 50 connects axis neans 45 to the glatform

adgled jihe lmeysteblmmannestoj the eeitiabarm P of siaichyre da+ Tl eogpfiguration of

B R el ) gy Lo

Srlés any professional in

t hi ield wuld understand that. the s em m ght as .

wol B i Froel B o A PRGN %S PRSP g ki g mechanical
slinStiot ke RPhRureds YIRGs@Erized byedlastic @neah§ 30 RvHéh B connected to the add

(surveillance) gost ). Means 55 for controlled pulli

n
orp ¥ shepedidssegntdn Anddlasicyaeans A copmityteypstrasehpblsrmeans that 95 installed
so that it is stretched bridging the gap 37 between the slanted arms 39 and 41 of assembly

35.

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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central arm 26 of structure 25, to base neans
50. System 10 m ght be operated to function in two
wop@saticehal nodes, nanely | aunchi ng node and PEIHi20¢7/000488
node. Naturally, any expert in this field would
und®ysenanid thiight $¥sépmidd 161 Mhttide i0pwvatpetagdidlefodds, namely
its landing node or, alternatively, in its |launching
lapishing rede endolapdiag mogdet em 10 mi ght be operated sol ely
for executing the |anding operations, whereas the
| aunching is performed using an auxiliary neans such
as a rocket or any other sel ected neans. \Wen
opeXatiratly, iany t éxpettaimntiis igldrodeald sederbehdvhathsystem 10 might be

f i . fi . 2).- th hani . Sl
R TR ORI BN e
sy$te@S €0 LRighD Be SRREAd BRAbLy! or reﬁé’dﬁ'til'hg Ght Wndids of)c%r%fons, whereas the

I ndependent flight. Weh in the |andi ng node (see
lafimajpingeisNeerfotmad disingraai avxilistte meahe suchedsea rogkgt dboany other selected
f'%ures No. 3 and No. 4), the sane nechanica
MEYPngshot structure in accordance with the present

i nvention, receiyes the UAV, brakes it and danps its

| PR O e LA T He Lot M RGHIEEIE o figire No. 2) —
thBRRLRhiA1 S inBShot 38t sehagtio HRuRC BRI UANCE:r W felstdiving it close to the

preferred enbodi nent of the present invention, the one
spaedithetiveeqysddn itsrecinderepdent dlaghtchanges in terns of

swi tching between the end assenblies (on the central

ar nfvhemah the tandifeomoli@see Higuge Oo. Ilamdti herein under when referring to
[ t he those that execute, the

(respectively), i, e., ar .
figyacss pa%ﬁeﬁil%g 4hrthe SHRGIFR a@&@f SHRESAOL FEUSHTe K accordance with the
prg%\é& BShiYon, &&%mgygrtﬁ@vgﬁmxeés i hPldrheli¥ lakRAPACt Ness

space savi ng conony of space) ‘derive. Reference

iNf). ' g%fgﬁfo?xa{ @ thlsHHIE wWitd Sppflihid itlﬂs”l‘;agt e in%cc@f%&tfe%th this

on es a per spectl e view O a syst em
prefetrel @ubotinnnt afi thel pednnigventidA\tliclomt and sarhé spttenateith bmly minor
figure No. 1, shown at the ti of unchi UAV 15.
c@g@rmﬁﬁmmwlrcﬁaigt bréwespdhe £ ﬁS$W<IPﬁF%Eﬂ%'Hg SEPtRb ) that serve
| i iectintalil 8d they ardisipuniablute the UAV?
fof Aariich tgﬁgﬁbﬁgf Rt o?aéentralg}_/ arm26. UAV 15, the .
latiAsiinge sndyiatdng toperption. adinethettis, iocbvivuslye thee ddvaptagpse of simplicity,

co%iapraunaegseanrcrles%ggé saving (economy of space) derive.
Reference is being made to figure No. 2 and figure No. 3.

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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As can be seen in the figure, at the tinme that system

10 is operating in its launching node, neans 55 - the
wa@omsnaiched pul | i ng and braki ng nmeans, pul |l s tPEI/1L2007/000488

central arm 26 of structure 25 (in the direction of

t heTohghis apaiceheht! taiate Ble@fRed S irhhtets vdl6dity 0 WAV 15 that is,
rotate around axis neans 45 (in the direction of the

asasaiG\gonneriest dit 59)thatHf Gary ke tspysed fioaniie it velogity.i iagetangential
d1§eo%n§ t%sthe %?art%ﬁ%lan%%rﬁ&{t (%f %t?uclt‘fﬁy 2155 it ké@ta ggﬁ'?de that enables

connec I'{ can’be sever
dis¢onnddtlng thellaVtiyomicarriageang@et23a) astl atelehitdrelgsoit il8oaring (i. e.,
rotatjonal novenment of structure 25, is at a magnitude
takingrofR i Biesky di sconnect i ng the UAV from carri age neans
235, and at least helps it in soaring (i. e., tak
of f Jny prefessiosial expatignprdofre s diekd wen ldmdaeﬁsi@ui that tlmaédltlon or

aqurlgaéerﬁfé\'/o l{l}gpéjsgl %{ & 1%{] g.lot gé‘lﬁég 8&‘ \%ijo%ll_’[c% df Osfn%g other means,

sdéﬁ|a§9y1onechﬂlc&1|i@n§J6Natoe histi ingstetdagr rreans such as
pyr ot echni ¢ neans (that are not |IIustrated) It isto

be Bti§ essedubiad tisH Qh@]%&t {o0tht NBesiRe Gafal oF tﬂattmvfbetlﬁgused Q. e.,
UAV being used (i. e., weight, required take of

weighe dequared takejof smer@écs) iblisspaseiblechiaelievehlyiling gf the WAY¥ to the air

oy ool Bl Botua i oiated isAPeGT LY 7 Pl M order o

take b a0l flyandbpbhdentlasp endiaioideyd angsewidtiionsl meee. to use
addi tional nmeans. Let's refer now to Figure No. 3.

Fi gutg Mer n§wQQ mdﬂelN&% apj ?{n%(N(YI ﬁ&%x@ﬁtu%sd A Hdwf & system 10
| aunchi ng and ‘l%zg UAVs is illustrated in

fof lapwechkiog Mod I@dgngdU s that {ghdpstrated in fighres¥onl and No. 2, wherein it
simlarl v, to fi.qur h andi ng
sduhag e n SR s b BRIV AT e

55 % SFBLE 1462 mubieARare of Uiy HET sy O SBRR(Rd B e landing

maée MEAAs285 bEakE ARSIl REmieRt bp"céﬁtfa@rh@ﬂn PO\EERRESE 09NAm 26 is
axis neans 45, fromthe instant that UAV 15 (the one

pnopdledq tg r@t@tumh aovesaresewndgxismedng $6i Eomebnisrot tehaV 15 (the
@%ﬁg 'g); gonn%5 %{h éi%sméa%s 3bs Trh(i)si‘r%tnka%P ﬁ{ws structure 25 to its

aro n I'S means

ro‘tﬁtfoﬁ@lt lrrﬁﬁeménﬂ; fa@ @lid owvotmtivagisethefids) 45 Afiry thx plirecniced the arrow
pr of essi onal woul d under stand that the | andi ng node

mgpgred Pbn of

Any experienced professional would understand that the landing mode operation of
system 10 is based, inter alia, on braking and damping the movement of 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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system 10 is based, inter alia, on braking and danpi ng
t he novenment of structure 25, fromthe time, as said,

WO baB/oLse3 15 connects with el astic neans 30. ThECHIL2007/000488
connection drives structure 25 - as said, to

r ot Bt th® BeHfi e RNy 618 U0dasti iaScoFeairs with the Mldsheted in figures No.
direction of the arrow nunbered 61) Thus, a systemin

1 sxNor BareatralledpilHag @nd/bw;ngﬁn@ﬁng 6 thaids epaeptad between the lower

ot hyht P o 8 PP BRI BN 50 1dndd gRbagleg pinch 0
arflg Batdle ISBn @&ibld 8@ais mectad ohhiB dnamdtl ng thodénch mbAs 80 and on its
means brakes and danps_the novenpent of structure 25
otherfgergnd henddgitihe 1|%V§ﬁ gndyef thesgertirabatsh ak PhytugHde danpi ng
means m ght be based, for exanple, on a viscous
danPleys, waer et its dadrichingamdn (ss¢ Fsg/l@,@ é¥a. 20, cable 87 is windable to be
ordanevvlthtelllustr No.. 1,to
g SRR i s e aheblale S b g ena of e
cdrfral: QI 6t EFktheture 28 (i énd @m&no@mﬁ thd ai‘rhﬁ @ehbdréd 5Y, find in the
26 of structure 25 and axis nmeans 50, includes a

lapdigp anqdedses fratiesgho-aheandiNe ab|ecable, 82ckipkes the moyement of the central
80 and
arﬁf@%ﬁ‘%@?ﬁ?@%% lﬁas?é“ea%ﬂgn B?WEQF‘SWE?&{Q’SWS% he cont ral

26 of stru 25. . Thu nchi n
3%11}( §éger}§n§%cf ot 331%211 WO é]g(} éln% Qtanci aﬁ d\ggllcg IP%anSgSO might be
diiiknCl a¢tiv@ unNsh eldcticalGhiotdd %dn@m@) pjﬁmaﬁfaub Bahy@aeled povdr®s even by
and turns the |l ower end of the central arm 26 of

a garingdeafled meshanipmt he direction of the arrow nunbered

59), and in the | anding node (see figures No. 1 and
No. A35} exmmm@ mfe’gwa SVQ%UWMS well thae calde 82 amight be of a
6_of stjucture Lre of the arr
ot Ml woa B 5 R, forall Dot 8L R (e, ) or any
othBdeps bedabld (fatexampld) adBas)s 80 nmight be driven by
action of an electrical notor (engine) , pneumatic or

hy dA gk SreRRMBL cQPerRYBEN BY tifls FRId RSulOaRRMstARE Bl ii8 Mddition, or
Any eXxperienced professional would understand as wel |

altdnmtivcglblaessgzenmaghm mesopfange Mithe theupieserd invenjiwad mighy include. a

sp?glgggnegps éﬁ%} i O]tl(f_‘]t ép %?r};l‘g@gcﬁat éornltegrl n&)wﬂgxan,p%%elzz{ng 45 designed for

pobélfpg stréiire50foeshé RRAthieX peyde enwme aRo tsbivénd el to damp the
woul d _understand that in additio

motion of the structure when the system is in 1ts (UAV) landing mode. This might be

achieved, for example, by a springy means of a type of a leaves springs array that are

cocked (sprung) for a launching or during a landing stage.

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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alternatively, a systemas in accordance with the
present invention, mght include a springy neans (that

WO 2008015663 | ustrated), that is integrated w th BOT/HX067/000488
means 45 designed for propelling structure 25 for the

at iBUACIh Bndbidg motBi(bee faduses N6 VhdNasS3)eldnuilbattmaihgtdfetructure
notion of the structure when the systemis in.its

25 Ay bﬂlgm;pg]@s Fipganer Frehsthyl i gpables taaeduso dip height dlmensmns of the
sygt)éﬁlng 1&3 prg%dgs %Esra)t Q(g:iésesmgcggﬁ agfr?@u}éﬁp?cir {nsfall n%lagsﬁ%mhly 35 when
armmpdtiﬁg agarﬁhth@ﬁﬂa A bage. dismyweingesfi tha TRV from the system after it
prof essi onal ,woul d understand as_wel |, t hg fa( % rv

ha&éamegmor Hor nsiling EATIRBRaTISERY 035 Gl iovalies APeUAY Ao, for it
latfhit ructure 25) in such a configuration so that

propéel | i ng (rotating) the structure around the axis

wou ter tro

br al%isl #’ eﬁg ?g‘ufe%%l}cp )(')it 2[?0 g’,’gﬁ’é‘éﬁ leng%gs ?dj ncl(lﬂgs Q@&ge 51. Any

prdfeﬁﬁ@ﬂial ikpatenos ihiisafiéld, waald undestamd chat sﬂage ao eﬁzlibl@&/to stabilize
of leaf springs). As can be seen in fi gures No. to
thysystem (B3 SampIE0- by an @iy of ferya anqtpismnd APBIPHAE] Cﬁgtrol function),

thiif& ?{agr 1< %%éezrfe A58 8 e %@%g‘feﬂﬁndf‘f)ﬁfmﬁ% & \a/flfaﬁ it is installed,

cen ra structur experience
at iasf @ssmicaiegiee \of fiedonn dEst fanekanhAe, by&@nﬁec@ﬁg ¢mthislaeseleration and

at. the instances t the s i s not faqund nejther
thS il rese e R gestendy Soural Nt oNs) Sage SharaREpHigE the system
rela@i0€] 't(g‘ hERMBDEMELs BPHR 368 if 't&‘éé %§1sNﬁamély5}Bﬂ Dh 2hld yaw, while
manual bal ancing of structure Thi s bal ancing is a
thnaimmerticg A W b lunching arablaading oapa@du@ evetrhl@ arrelagiely stormy sea.
di mensi ons of the system and provi des easy access to
it Ay egpgprieneetl porfessivatlaivoiguadesstarhl thaBin whdififerent configuration
anticip, tlg%?B Iandlngwgf a V or the dlsno nt|n Ih
(thafhds pphy hi 15558 %"%‘?l 7% 2 fEdeP 4R &8%?” efph the present
1n{7é'i§itoﬁ|1h ‘t\R}S d@?('ééé HASeABRANSn ARy 3R dnﬁ%ﬁt@h | Wi éx@ﬁoﬂ%@f one degree
on it s launching. As tan be seen in %ures
ofgeedomt leaNm arng, cabeasgstﬁeraﬂise H6ten Gl ades agis glmg@ Bandpgdding one

o IR A PGB S e ab e lat Bl pwore 5 o s

m&MS5ONvet O akix ﬁﬁﬁﬂh?a coljolRE nddvaBl dfveis ﬁ\pianﬁmlﬁe@ liSinadpfosition to
appropriate control function), thus stabilizing the

the mpyemest plens aropl el merns derivdilerat thesanes timegmparting controlled

mﬁ@%@%%ﬁ%”#ﬁlSQ$5QJ&§£TH%%-h st in one degree of

_ exanpl e, by connecting to the
accgécﬁ{igﬁa{lg/?as it 1s also possible to be observed by studying figures No. 1 and No.3

- in the landing mode, system 10 includes in addition, a homing means 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.

11
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the tilting gauges of the vessels fire control (not
shown), stage 5 1 can stabilize the systemrelative to

wo b@siisehrent s of the vessel in three axis, naP@i/JL2007/000488
roll, pitch and yaw, while thus inparting UAVs
| augighiiarlg, amg ekperttnogl @agfadsidrial yworld alsonumlerstdml thaeltye homing
storny sea. experi fnced pr of essi onal woul d

Any ¢
mEHECRLahaRa et disAssamiats o falgede b B g0t ithat it gedices the system
difRhsibhd %géﬂi@is%tirhé)éeﬁég%nposy ble to stabilize a system

I'n accordance w present invention in two
degee f. fre I aw htC i . .
oG o e PR MRTB) Mt S Rt Byl 30 i e
asBhBlyS35 6f §RRnsY6! dmthé illBtratedfexample, HEABRISHO meaRd30 constitutes
addi ng aone degree of freedomto the system_for .
argeting Cebla g 1 pYhip sableimpighh be 06 p ftyReaticl @ pb Heeds forgrxapiples in rescue
e 1 Q
R0 TR 024008 R0F SSESTMANLE, o s or e
lild) ari®ut aahg wigerdenced professtondbwouldi wrelerstndtthat thsnedadticnmeans might

inparting,.controlled prqpelling capability also to , )
a3t 1O ﬂ%ﬁr?ntﬁim,tsvéh% foy eXaygpleg ubbel WGP 96 &gpgijng net (with
o1§ ﬁ/gﬂ at’O%? QAN oREUEY! AEhrki BULES MO sade BOEINIAIRL ;)f lthe UAV

ndi ng node, systeém 10 i ncludes in addition,

afteomts fepdimeans 95 serving to pilot the approachi ng UAV
towards the elastic neans 30 that is installed in
as slandalditiodsanyl profdssiondll exptriciced ire tdanfield, whuddiunderstead that elastic
95 | cluges an aerjal. 96., The aerj al i% install abl.e

mels 9 might beseqnrgsied atitseads i danringsat iHE meAns Afpr gxqmple, an

arﬁig& %ll@y%siieIMré’edQEa_Mu§P§(ﬁﬁﬂj.enced prof essi onal woul d

understand that honing means 95 m ght be based on
! mﬂeCE%%%fePgo ﬁgﬁlae]dNQ. zpeqfigﬁ]re%o. %”n%yons’ﬁt'{h%é aﬁ%ﬁla?éédnﬁew ofthea—a
nmeans (Tor exanple, a l'aSer bean), one camera’ or nore,
area tbgctedlin dpsierNati,dn ammaner theat GRBomwedkd denilnofla hhek means 470
| i ke, nanely any ot her active or i_ve . means servin
thithingthe, H?‘BH% d SRR W%atoéoaal%&@@‘? DadR i danting, sipp Uito cable
31P8Sthe byktdnne field. Simlarly, any experienced
prof essional woul d al so understand that the hom ng

nea ] i [.sa f dqn i . .
oo B P 53 o SO SR v
lahd&ing afodenthe demauintable ddahetivhaf afrestingealtddd1 lvatidUAY 15 is executed

nmpde, a_stretchable el astic neans 30 is instglled in
at s Gt g thedangfnecpede phate, b TReariiee follgkgeuead’ xanpl e,
this elastic nmeans 30 constjtutes o )
Hook device 470 is installed wherein it protrudes from the UAV while its opening
472, is essentially directed towards the 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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arresting cable 31. This cable m ght be of a type such
as is used, for exanple, in rescue cases, or clinbing

w@ 20ap1sm3 | i ne) or any ot her type of cabl e (foPCT/IL2007/000488
exanple, a strap or the like). But any experienced

atiloof ifidonatr the wstemn der dhtsideiabiRt det/ive mighttieh bereahsnd homed
m ght also be of a totally different t such _as,
tomegrdsestastip mesang 39. uEb%m%wvgpabéer deyi¢egaigh Ee ﬁ@%neew% ehastic means

3(Wff)p§%$gl\ﬁn€g ayglg %SBKO ?f‘t@* ‘e)&%&{llg Gldifgh Qiﬁ&fésm % l@b' %ﬂdtbpiﬁg about the

Save ter I'ts landi ng).
patldg tndlandiag pf theaives8yiopdlA¥xperi enced in th| s fi eI d
woul d understand that elastic neans 30 mi ght be

Conage %ﬁﬁerﬁhcddt proﬁ@ﬁi&naﬂ Ow@lld api vndesnagd blﬁaﬁ Kheb’l gctmi@r& system 10
exanp an arra pul | eys i nmer sed

f
fwng {iaw Ity kqaqh@g modeyig afs?drléﬂeé alig gn theglastic Néaraaterlﬁiﬂcgwff @ssembly
3§\bIt is C]focsgi%fettb 1%(&(9&%6 ﬁﬁoo%%@irogﬁ%ame@é’f ﬁlfese: lﬁgtu?es'byava?loﬁéameans

n a manner
the d taJI 70,1t hat

11 Berabd lse%{%%%{" BO8 T BRE S0t Abise P of ghg popsiviliie e

olradighdrd], SbAeLamplBtiBteeAing i nidafs St nEnLan A@/or with
observed in the fi igure, at the instant that system 10

elpsficrmenss BBrPRyMare exempleis dresgniadbelow-he di smount abl e
connection of arresting cable 3 1 with UAV 15 is
exeDetigtngtarmh S ke 46f oft Asseinhlydd hgnamels *pﬁ@s@rmsobetween which

1Rl Bt el 0 B hou SRR S BRA iR e soch one of

th@ﬂleﬁls&ﬁox“tﬁgt haks 8n @§¥&Rbd aldduledf re!%@ilﬁ@/ Eﬁd@écﬁ&st‘tﬂﬁ W111 be bendable
fl |Tg t's direction of the UAV. The hook's_ aopening 4
8

upey Wgisireighing of telastie mogns 30 and providegadditionst dagping tﬂaéaballty to the
$EQ%9 it. Opening 472 constitutes a springy | ockable
arrangenent in the opposite direction (by its springy

| oc 474 h t.hat Jfro nstant that
ar Tty rchdly do FRBRNTof " e Be uRw yhheliE 98, eptba view in
péigfechad réiﬁes%ﬁtbtlér[ o€ the B0 btaredgReted Sifiged Noo30ReRinfdghner that
and rel easin sprin | ock 474. Any experienced
shewsfthe elpgicm lmﬁiﬁ’pﬁﬂ%ﬁ%ﬁﬂ f 4p8mbha?S-hook device 470 is
only presented here as an exanple and that in a system
| n 3edor ¢zanplemift hssmélmﬁés\émldubwmnufantur@e mSewnlg from rigid

mg e%f%i (ﬁp gglﬁ@na g)?o ésvo% 801%{)(%§ttelrﬁatgr?aé}sr}s than otullr]de be possible to
manufacture the elastics end sectors 539 and 541 from materials that has a higher elastic

modulus (e. g. - flexible composite materials or rubber).

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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m ght al so be acconplished by various other neans. For
exanpl e, The UAV mght drop fromit a cable with a
worwsverhbl e device at its end. During a stabPCEIL2007/000488
flying of the UAVat | ow altitude over the system the
manghy exptbikfced @xd e ssidhal bloutdiso bieletstad thmdt asmslble to implement
towards el astic nmeans _30. The maneuver abl e_devi ce
sugh ghtelaseonio sieduieding L IPas ofcthgeme on@lsor slely,in ih¢ eystem's base
a hook or by winding itself on elastic neans 30 ,
"bring about the pulling and | andi ng of the over

AR BB, B TR A Mg,

it i feakiblel taNMplkehokD d 8yitemtiaseebrimicerwied ihe iavertibs, @l Ashhger that it
characteristics of assenbly 35. It is possible to ,
wpwldrinepsporeigen foldably steistire. Y ¢ baveomentipued fpreenample (ang that is not
. ' oy | i ef: i i J .
A BB B b B R SPAPHE s VL oo 5 o
theli isReIAtans F50;, @wxampl &is nhegcaat bagubjacpd ng areanisoligdt drive.  Any
axi.s neans_45 agd/ o] ‘\gvlr&t h elastic neans 30. One nore,
experened mrefessionak Hod cgiipnd thalhy Hilkgn shch 2 girugipresitibecomes
. | - ' . —
A ERARTR e PoLHAIRL Y bR DRNCBE LG i i
remarkable dakong instatage romh wdBymeeach one of them a sector
that has an increased nodul e of elasticity. End
secNatulliyhahy wkpdricheed erudedlonaluponid tedesdtaret diat n@plinenting the

el astic_neans 30 and provi de additiopal. danpin
PrERGHRABS PF teleseapic sBIcEys iR e Dstons ap ?re%?%gvo?ﬁwr 3@{9}%@: enables to
rel@e tRe dfthdidiohs DPtheviEd %&&%‘% ‘%f%egri%@@)s R%hoY ESWdIiR either of the

perspective representation area depicte
opematinggomodesNe. nedthei tavacimagnenr lahding.s hBywthisheppedardt isgving in area

ntities 539 and _541.of assenpl 5. So,for .e | e
oot Sherpea il BB Raneraclara a4 BF AGFaCREY Frused by
inktaing tABLOStbR! ekl ik URAHMTNRAHED. PR TAdHi@iSn Oind HYBAEbAt&imes more

materials), than it would be possible to manufacture

impostant, issthé eesluetinh indhe velvessFdhaplgtion’s Sigopturat expagies to detection
at 1t hea%iizé‘s hi gher elastic nodulus (e. g. - flexible
I@oﬁf)nd%l é materials or rubber). Let's refer to figure

of TirhadBrTPBR e At PeRr ETEO PRl ¢ 88 el YeBice preferred
erhBOHHEBAE B AR idv@REé1) OwdJOMS nbtNdASiE Bl ARERnical components that were

used in the system, because any professional in this field would know to design and

it

manufacture them in accordance with the accompanying figures above (for example, the
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,
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with the present invention, wherein it is shown inits
stowing state (as it is folded). System 610

waleimsnsicont es t he conpact ness properties that PEEIL2007/000488
invention inparts and the relatively smaller vol une

UANaE ldunchiag uinddanding spsdngin Asoaddnee with the Présehninvention is also
(sole for the sake of illustration, the

pl at f
sigpelsi Adeqpsp e BaHERE a5 opratesandy InsFts &al?ﬁbslstv /o6 4eGhing and landing
thé Q?AV’%ta'i W& Iﬁte%%ﬁabhﬂédérglgf gk @%%Wﬁgﬂm t he

escoplc onponent’s y, base

ste as_\we .
T AT LT TR e e —
ol & valyST pledetisd @nchpldiateriingiosr gessipilE€ndeds laﬂd)ﬂﬁﬁ@ Bhanges or
such a telescopic structure in only part of the arns

vasients| g dhe sireetyre of thasygmciorlamehisg anddaadinggy UAV — the subject
e c n d}&?gﬁ
mgﬁi ﬁ gl{qéaﬁ%s&% ?Ilg e? ng)to}ﬂvﬁg J)t’ : gg grlog{] ﬁ{e ermework of the
invérloanent a systemin accordance with the |nvent|on,
in a manner that it would incorporate a fol dabl e
St r Ugit dth@ wills i kefeAEIE it® Repleinefit B ARRnGok 8NR Wdlalesdribed above
not |IIustrated) the possibility of stabiljzing the
whijes tederripg 10 Hat acpmpytingeligues.iakie Wik pgenducing Cbﬁnﬁeﬁ and additions
a ver an;ax ct
SRR SR St LIBT3 46 Fenion,
chaml&ﬁsﬁéwﬂaﬁatiablabyethdrémnn@@ such a structure, it
beconmes feasible to fold the systeminto a reduced
space structure for storage, while achieving a
remar kabl e saving in storage roomvolune. Naturally,
any experienced professional woul d understand that
i npl enmenting the principles of telescopic structure in
the system and/or folding of the structure, enables to
reduce the dinensions of the whole structure when the
systemis not found in either of the operating nodes -
nei t her |aunching nor |anding. By this approach,
saving in area efficiency is gained on the relatively
small platformand the interference caused by
installing the systemthere is also dimnished. In
addition, and at conbat tinmes nore inportant, is the
reduction in the values of the platforms signature -
exposure to detection and firing entities. In the
description that has been presented solely as an
exanpl e depicting preferred
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enbodi nents of the invention, we did not detail the
mechani cal conponents that were used in the system

whewaoswenny professional in this field woul d REDW.20a7/000488

desi gn and manufacture themin accordance with the
GELAPMS Nng figures above (for exanple, the nethod of
connecting the elastic neans to the arns of the

lcarw@%gm%laﬁ%%@éqm a l%%{)bn&%rd%? th_e structure and so
a

on) aune i ng ndi ng systemin

accordan th t resent vention, that was
des%?lllr@éﬁoetégl&%riﬁﬂf‘ﬁ @cpa?searqeinﬁ@l TR PR acconpanyi ng

figures, inparts ﬂ Stl ngui shabl e _and upm st akabl y

cl e#t aBidvaREgestabed alapgateith G8teh Ay @) sEdcsucturd and wherein it

efibIBNSi &%cenﬁﬁpaﬂg‘?&cxﬁo@e %Hchl ng and | andi ng

systens I n accordance wt t e present invention is

o hELE CRobER STkl s I el QS G ytem 36

thein@ﬁﬂﬁﬂé,laim and warfare systens found on such
platforns, and reducing interference to their

opeg @bm@cmeanphmﬁg)@m brd ki @S me'aﬁ‘s e 'cbm%ts%ﬁ/e«l:@%@?' &M of said

and | andi ng systens in accordance with the present

i nvesntrrlonn ef saidsyrusiuip ped saidiplatfoym upornwhm&xasard systdm is installable;
ope%t% e and inparts capability of |aunching and

| andi'ng the UAVs at a high rate corrbl ned with high

ot Gl REEERL bimedt 4 PaRRROR Sasiiesen dus insalabl

abowfo 841l Yo ¢hdeofwam &Imﬂrmeﬁr%ma Qtr@é%ﬁf@?hﬁcﬁ serving
our descriptive needs and those changeS or variants in

t Pea Stdtieb e Gale thlifs SYAIRMIA ?r trlet%H&PHfaﬁﬂeraa.@ d da \g E[B?Jg{r;]&n the two

- the subject matter of the present
WO LATthS N)tﬁtsalé resdeondpdy anvbset fo @mediavithralaediog IUPOV dridewherein -
invention. In other words, it is feasible to inplenment
t heatisaidelahdiog phssel sanzl/asmﬂelsadrmbmg albuekiMy heans essentially brakes
rrlngtothe acc also wth

r ef fiqure

i nttﬁsa%f&Oﬁgo @ﬁ%ﬁ‘gﬂ’é’érag )éaalgus % h@@t ipaipReligdito revolve around
depatd sylsfe™s hAI8 nARS ek 'tl%achat(‘sgﬂr@g*\/e i c%ﬁtaetf withaid elastic
i nventi'on, characteristics that are claimed herein
undeeansand wvith ivpiSpals séidsyre¢tera tb arovk andlindgaidAvwss, mednat
conprises - a slingshot structure that includes a

central arm and

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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an axis neans installed along said central armof said
structure and wherein it enables said central armto

wOows/0stsedind i t; and base neans connecting sai PICHKI2807/000488

nmeans to a platformat which said systemis

| NS @hrliady BeardBatds Golledld &dispiduniablt @ashebbalshn@per end of said
means t hat connects between | ower end of said central

ar reepiralsariy of 5316 struptareapiy toasad srusiese meanp die Wiay\¢ intended to be

Sa'lgurf%éﬁﬁ fsnae a%hélﬁ &He@t%h S?g}getrélgrl assenbl y,

essen 288 “sUb Ty Y shape part

(ot A LRl fm&%p“”t bl B8 it Pl s i

| NeArhefind Bf SaidlstrgétaiRethdBOPEE 1R sttuddr et yeetiddal movement
two arms of said assenbly and set to connect with a

| arﬂﬂ@lmgl sgim\axiamganshisrsemanner guchsthnicsaidaengiiagy peaas dnpady ajvelocity
co I | a S

b rg tﬁ)e b’ﬁgvng%t e gg@@% g? at (Igde%girl{aéﬁéar m%giseggkglt al to the rotational
st frﬂ@\tdmieﬁht bhdle stSicuroaal deshch @ mepttude tiar dugidbleaiatlleast severing
systeml s axis neans, froma tine that said UAV forns
cortbabA \nom thacyriagememns andatakesdt (itheaire propel s

said structure to nove around said axis nmeans. 2. A

system for |anding UAVs, in accordance with clai m No.

1, ABRE&H Bor 1asBhEUINSE, qmabc%r@aﬂéé‘ AithUIASNE 1€ Mheredn —

single (one) sane system wth only mnor changes that

ca r [ rY,

fo:éa{ﬁe Car ﬁnoggﬁfaﬂfag f%i\t{/g h@hééékl%h?}/é;% i aﬁﬁlis I’?glran _@&hg’rgé Blastic means
shdpeénstkedmicjudes- eavht aiel Qibﬂhem!, a l:&ndkdilae}atalmd gechmnupen stretching
unto. said top end of said central arm of said

st ' 53 f'ﬂ‘aﬁllétc%‘??&?dft%tm said top end of said

central arm of said structure before operating the
systemin its | anding UAVs node; and wherein - in the

.COU §pst@h fePiahdihg WA VB EinSsérafndenvith Slain@Nidl Nowh#Ma its include in

nmode, the systemincl udes in addition -a carri age
mea#dditionat is installed in a di snountabl e manner on an
upper end of said central armof said structure and to
saiadlageping anfebrakiag sneahecaupled thsaid dlagtic mepes.

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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| aunched is detacliably connected; and whereby - in
said course of launching, said controlled pulling and

whe@kionggedreans pulls said central arm of sai d BCT/UQDUW@®0488

and propels the structure into a rotational novenent
around said axis nmeans, in a nmanner such that said

5.CoLpEHR 454 P A .w&%&% ekt NG tt?a?élp's

the rotatlonal nmovenent of ? structure and of such a
magidid craeeqtngiact of %’aﬁreéﬁn&ttah eyEn Sslé\%é?x}’ﬁgemete@mmmes of said

L e G AT TIRDS s e KASRCPRnd 0 Db v
I\Io is bssemﬂiﬁlyedlfectedstawdrda rl’msﬂlgi’ft ssiaredtitals siehislsyjtedvbgite dnnensmns to

between .its arns id stretchabl e el ast means i1 s
| nelEdl paith aTeRiE eAIe A dh PR TEIEK ARG <aéf%@rﬂalgsmsnt in said hook

el aghide RGES 'zhatm&nnsaw fﬁ%ﬁﬂt’ 864 sabding! adlid evag%aﬂghttlhastald hook
i's connected t . A systemfor [fandi ng UAVs In

ac cdevikanic ean/\mtl’oe(sb'afrea filom it] exeepbsubjast io sldasiof vald Splmngy lock.
addition - a danping and braking neans coupled to said

el asti c means. 5. A systemfor |anding UAVs, in

g.ac C/Q rﬁi«grw} lsn% @A{? Ny ac]ct)rcfgh[xc?etﬁ t}{11 cfalrﬁigq es&/ﬁ&%f ure

7 nct it one ‘¢onponen s¢0pre in
its d t hat bl d th
i rEHCT GGl PG TEP R iRt AERRASG that sal d

systemis found neither at its Iaunchlng nor at its
| andi ng enabling nodes. 6. A system for |anding UAVs,

10.n A¢eaEdEanC andidgUsVad, th MNeordhncerkith elaim N d| #héraie-
nmeans i ncludes a tel escopic conmponent in a manner that

enaflesysteth MEMUELIntRABithENSi ons of said system at
i nstances that said systemis found neither at its

| auﬁﬁlﬂh gn(!‘ gﬁ]ﬁ'rﬁéanb and isrlﬂtegféﬁ% W@ ARASSs mZmﬁn a manner that

system S, I n accordance with claim
1, dlulniaﬂgesald -lanslalg'jrrsﬂc et bheak$ @né|dastps csairk amyement of said structure
constitutes an arresting cable.8. A systemfor |anding
UAE UL }ﬂi"lﬁ’ﬁ?ﬁ’ﬁﬁt&ge with claimNo. 7, wherein - said
connecting act of said arresting cable with said UAV
is executed at times of said

11. A system for landing UAV’s, in accordance with claim No. 10, wherein—

said braking 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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| andi ng, through using a hook device that protrudes
fromsaid UAV and its opening is essentially directed

wo onangedts flight's direction and i s suited PYT/IL2007/000488
di mensions to lead said arresting cable into it, and a
S pr daid) WihdI€ krbhLisapropslpdnBnaction 68kl cheglcalendifi€ or pneumatic or
insures that froman instant said arresting cable was
caugideaylic poxyes didyle spEyg kaded meehgnisabt be set free
fromit, except subject to releasing said springy
lock. 9. A systemfor |anding UAVs, in accordance wth

1£! aArg}fé\t@m for 1aWHRE 1 AV s, ﬁadcgolﬁﬁl{lc%tvﬁ%\?ahiﬁl Rba ,tW}feréTﬁ ans

constftutes an arresting net. . system for [anding
UAVS,; 1 i i claimNo. 1, wherein - said
Sys édrr%}{g%egfgogﬁe%ﬂg%ﬁla glitpblnon - braki ng and danpi ng

means .that is int tive with said axis ans i.n.

et rte e RO o SRl el T oS P ARE ol id strueture, so
damgpgt sai d novenent of said structure around said axis
means. 11. A systemfor |anding UAVsS, in accordance

Wt R ifdi Al DRt st sysphe fseﬂdf? $&Ufd 4@ K&rﬂ%f&ﬁbmioﬂa fsaird structure

means IS a Viscous type of a danper. 12. A systemfo
| anainrtg Halavsed imansallyo mdanmemensyi thit enbblesrtoNeduck, thevheight dimensions

S SRS AR 15, R0 LRy A OB o s

corgigeted on its one end to said winch means and on

its second end to said | ower end of said central arm

of said structure, in such a manner that during said

| andi ng node operation, said cable brakes said mption

19f Agydemdpg landing Un \bF, @aceprdunegoritly daim No. 1y wheggiam

for landing UAV s, in accordance with claimNo.12,

wheseid bass alegnypoieliisseans i s propell ed by action of an

el ectrical engine or pneunmatic or hydraulic power or

by astsge thatjehabbaded stabdirarsasingysiemh relatioy 40 emvements ar diaidgplatform

i N, accor wherein - said

UAVs e wth clai.mNo. .1
sys?r{e?d“é’g rlrtplﬁ ingsgaif?aﬁ,r?t i%lafl 1n;0pg degres of %éedom.
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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a bal ancing neans installed at said | ower end of said
central armof said structure, so that - at instances
W b@s/0swmbdsl systemis not found at its | andi ng RPOEDL200700488

node, said structure can be bal anced manually, in a

margagl hodiflg eembliedudes aneghgiab ifstdiablei appbsitdi faeingisafis g between

sai d_system and provi des easy access to said top end

of sifl Hmshspdpsssrdef said structure. 15. A system

for landing UAV s, in accordance with claimNo. 1,

wherein - said base neans conprises - a stage that

wfna)sz' ggeﬁlqo§¥aﬁ9inglmvssallﬁ aS0bRdREY mﬂﬁn Ot ABmENE TG o, 18, as

ormon whic I's installed, least in

o n eemtmgphﬁed béreinpleagonith r@&remcesty mGachmpaﬂyamﬁglge&JAVs ,

in accordance with claimNo. 1, wherein - said base

means i s positioned over an axis that can be subjected

to a controlled driven notion that enables driving

said base neans in a plane opposing the novenent pl ane

of said axial means; and wherein - said axial neans is

al so subjectable to a controlled driven notion, so

that - said systemis stabilizeable in two degrees of

freedom 17. A systemfor |anding UAV s, in accordance

with claimNo. 1, wherein - said systemincludes in

addition - a homng neans in order to | ead said UAV

towards said elastic neans. 18. A systemfor | anding

UAVs, in accordance with claimNo. 17, wherein -said

hom ng neans includes an aerial installable opposite

facing said gap between said arns of said assenbly.

19. A system for |anding UAVs, in accordance with any

of clains No. 1 to No. 18, as exenplified herei nabove

with reference to the acconpanying figures.
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