1 Anchoring harpoon intended in particular for an aircraft and anchoring system including one such

harpoon. The present invention concerns an anchoring harpoon intended in particular for an aircraft
able to cooperate with an anchoring grate of a platform,land an anchoring system including one such
harpoon. Such harpoons and such anchoring systems are already generally known in the state 5of

the art. Thus for example, document FR-A-2 701 689 describes a harpoon intended to equip a
rotocraft such as a helicopter, for example, and that can be pulled towards a landing platform of a vessel
so that the head of $aCRAEKHIALROANIALEREQE N LariCu -l Jar, R QUL Al LG ANCROH ENEEMhe aircraft, in
particular facilitating the landing operation tinereging@hesumhaepogiharpoon described in the
aforementioned docurt}%nt irgglque%?sm%inrhder gaeggrsn\évh%reirr]} Risrtﬁn means move. rov}ﬁigq vyi]f'hraashaft
extending beyond the cyﬁn%ler means and the free end of WRIC iﬁcfbc{ sa arpoorﬁ) ead for ooEing in
the grate. This lfpednaéatbisavpecaieroviibeanancheringitfiageiaffumeandion anghodnateysighially
movable betwegn -, ieiRGHRASDERHAMBHA. an active position using control means. 15Such harpoons have
already been successfully implemented on a number of vessels to ensure anchoring in particular of
helicopter-type aircrafteith NefAYIs&BtheUc RIMBING SYIRIPRHEVHBRS Bhe YN dNs iate
drone-type otogiadte amn.platforms, in particular military ones. The applicant has also successfully
developed and tested ap, ayiomalic landing and 20 ase;0fl SYsismdor ualanaing digne oo ancfrom
such a vessel. The implementation of these drones also requires the use of harpoons and anchoring
grates. Studietobrafiessiebvas thhelatmben doslexamplacvad carcheringethipuards fadaliogm&téognectly

on rotary-wing pRe&R S|4l & Eane guiaResidlyosr eaRInE gRaS HITHaR AN RE AN RERBIGIYS
related to size, power, maintenance, etc... The aim of the invention Is therefore to resolve these problems.
point of the aircraft, in particular facilitatinge landing operation thereof.
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10 The anchoring harpoon described in the aforemeetiatocument includes cylinder
means wherein piston means move provided with & sxéending beyond the cylinder
means and the free end of which includes a hargmad for hooking in the grate. This
harpoon head is in fact provided with retaininggérs for retention in the grate, radially
movable between a retracted position and an aptséion using control means.

15 Such harpoons have already been successfully ingpiesd on a number of vessels to
ensure anchoring in particular of helicopter-typerafts.

For some time, a number of attempts have also lmade to land drone-type
rotocrafts on platforms, in particular military ane

The applicant has also successfully developed asigéd an automatic landing and

20 take-off system for a rotary-wing drone on and freuch a vessel.

The implementation of these drones also requiresutie of harpoons and anchoring
grates.

Studies have shown that adapting already knownairghharpoons for helicopters
directly on rotary-wing drones could not be donecsssfully.

25 Indeed, these studies have shown problems relat&idd, power, maintenance, etc...

The aim of the invention is therefore to resolvesthproblems.

To that end, the invention concerns an anchorimgdu, intended in particular for
an aircraft, able to cooperate with an anchorirgiegof a platform, including jack means
comprising cylinder means containing mobile pistogans provided with a rod that extends

30 beyond the cylinder means and the free end of wimicludes a harpoon head that is hooked

in the grate, provided with retaining fingers fetantion therein, that can be moved between



To that end, the invention concerns an anchoring harpoon, intended in particular for an aircraft, able to
cooperate with an anchoring grate of a platform, including jack means comprising cylinder means
containing mobile piston means provided with a rod thaextends 30 beyond the cylinder means and the
free end of which includes a harpoon head that is hooked in the grate, provided with retaining fingers for
retention therein, that can be moved between 2 a retracted position and an active position by control
means, characterized in that the means for controlling the movements of the fingers comprise a control

piston that can SRR RASHGR BRthAAG YhARLPR RLeBaRgaRSyRAsEAHE Ktthatdhemeathgers,
capable of movifiy betitveringtretraciashosiion tandiagersttwopositontiol wivtn thefingersidecinksipoyed
5with the application of successiye_pressure pulses in the jack means. According to other features of the
invenion, consila o e B o oAt At el A IE T ALY I RS CERERE e
bistable actuatomeidnglestyegiea Ireiitcisslpastitreanthae retidsdpn de wiichdbatfiviogistencatrpioyed for

actuating the fingRrsHROSHNBRELIN & §1ﬁ%¥%§%‘ﬁ%§§9ré%hh§d@%é@rﬁ@§n§he end of the piston opposite

the wheel with beveled teeth itself including teeth, so as, when pressure pulses are applied in the jack
means and therefore RECOEHRBIBiSIBA" €59 A6 JBURRHIBRVEAEERD SHRAUARNESS 18 FORRINAUAR sleeve,
the teeth of the wheel aise bisiapladaniedisscoanaraideviiasvag@eskive notches having different heights

of the sleeve, in order to defing sighle Rosiions. aglive apg teirastech.ohdfie o for agiuating the flngers.
15- it includes a spring for stressing the rod for actuating the fingers in the retracted position, the cylinder
means of the jackmnticiLicistan laadtavias dglirdgdigingitres fietmmiiong divedsigrveennaeteddpdbrejatibeing

moved betygen gfefiaciag BPHEORQDS dpposirihee %\ﬂ%_@iﬂlﬂd&\(@dp@%iﬂipﬁs%fﬂqemiH?Olé'é@linf‘%ee@,tive to
the other, 20- the jack means are connected to a pressurized fluid source through conirol means
when pressure pulses are applied in the jack mesahs$herefore the control piston moves, to
cause the beveled toothed wheel to rotate in tbevel the teeth of the wheel also being
adapted to cooperate with successive notches halflegent heights of the sleeve, in order
to define stable positions, active and retractétherod for actuating the fingers,
15 - it includes a spring for stressing the rod fotuating the fingers in the retracted
position,

- the cylinder means of the jack include at least tylinder portions telescoping one
in the other and capable of being moved betweeatraated position one in the other and an
active position with one protruding relative to titeer,

20 - the jack means are connected to a pressurizétl dburce through control means
and said pressurized fluid source includes a coablemgas cartridge,

- the gas is C@

- the control means comprise solenoid valve meteesexd upon opening and closing
to feed the jack means,

25 - the corresponding end of the jack means is asatwith the aircraft and a helical
return and pressing spring is inserted betweenesaddf the jack and the harpoon head,

- the helical spring is arranged around the jackmse

- it includes trigger means for prohibiting the reavent of the fingers towards their
active position when the harpoon head is not mostl abutting in the anchoring grate.

30 The invention also concerns an anchoring systenpairticular for a drone-type
rotocraft comprising an anchoring harpoon as preshodescribed.

The invention will be better understood using tledofving description, provided

solely as an example, and done in reference tagpended drawings, in which:



and said pressurized fluid source includes a consumable gas cartridge, the gas is CO2, the control
means comprise solenoid valve means steered upon opening and closing to feed the jack means, 25- the
corresponding end of the jack means is associated with3the aircraft and a helical return and pressing
spring is inserted between said end of the jack and the harpoon head, the helical spring is arranged
around the jack means, it includes trigger means for prohibiting the movement of the fingers towards their
active position when the harpoon head is not positioned abutting in the anchoring grate. 30The invention

also concerns an anchdfESyS @M 7PaNiERSF RE e Bh Uy S BRI AR RS ST HRB B G
harpoon as previngsiyoreisctilzetractdchario\eniieravndihbinbigiias urdesivadyy singntlhhadbbaning ate
description, progﬁgdlggljer% as an example, and done in reference to the appended drawings, in which: 3
figures 1and 2 s 8W cross-sectional views of an anchoring harpoon according to the invention in the
retracted and active ancl@iirg pdkistiateseapeerpisigech perspritityenyieficac sfakiptatfsnipoofighend

illustrates ag explodadPrraneapye Y e atih§ e frRANARRAN head 5 included in a harpoon according to

the invention, figure 4 shows a summary diagram iIIustratingi the pressurized fluid supply of a harpoon
according to the inventid@Ushd ROWS SiRTRRY HieYpatdlivriaiisgdiresrurigee!uid sinele igdres,
and in particulambgoses dcaoehhgltostiateawnasthaiing harpoon, 10intended in particular for an aircraft on

a platform of the military, yesse! e -AL SRBEMASH of such a barp

These figures, and in particular figures 1 andll2strate an anchoring harpoon,

10 intended in particular for an aircraft on a platfioof the military vessel type or another type.

The aircraft can for example be a rotary-wing drone

This harpoon is designated by general referenaethdse figures and is adapted to
cooperate with an anchoring grate of the platfotinis grate being designated by general
reference 2 in these figures.

15 Indeed, the harpoon includes jack means desigmstegneral reference 3, including
cylinder means designated by general reference hgrein piston means designated by
general reference 5 move.

These piston means are provided with a rod 6 extgristeyond the cylinder means
and whereof the free end includes a harpoon hedchtioks in the grate, said harpoon head

20 being designated by general reference 7.

In fact and as described in the aforementioned ribdocument, this harpoon head
is provided with retaining fingers for retentiontime grate, capable of being radially moved
between a retracted position and an active positjooontrol means, as will be described in
more detail hereinafter.

25 In these figures, one of the fingers is designatedeneral reference 8 and the control
means thereof by general reference 9.

The structure of these control means will also éscdbed in more detail relative to
figure 3.

Returning to figures 1 and 2, the fingers and tbetol means are shown in the

30 retracted position in figure 1 and the active positin figure 2, when the harpoon is
deployed, the control means being movable in tlktoocause a radial movement of the

retaining fingers between the retracted positiarfigure 1, in the head of the harpoon, and



The aircraft can for example be a rotary-wing drone. This harpoon is designated by general reference
1 in these figures and is adapted to cooperate with an anchoring grate of the platform, this grate being
designated by general reference 2 in these figures. 15lddeed, the harpoon includes jack means
designated by general reference 3, including cylinder means designated by general reference 4, wherein
piston means designated by general reference 5 move. These piston means are provided with a rod
6 extending beyond the cylinder means and whereof the free end includes a harpoon head that hooks in

the grate, said HARBEHY RESHISHKELRYT B8 Yhietros JRHBHPTARiRshtEaHve o Fadeathiadoftstibed in

the aforementiotiedgpsiter art document, this harpoon head is provided with retaining fingers for retention in

the grate, capable of bein I’gf\i/lgqx maqved between a rité]qctedt%%sﬂon and an E?Ct'l\é? Eosmon b)a(lcontrol

means, as will be descrbed in more \é%rt'gﬁ'%g{gﬁlg tor 251 these flgharré%’, one of the fi %grrs?\(éoaegignated

by general referdegeriBeshdntibecantodingangr Heore abordingetailtivsationcee. cylintie meastd diehese
control meags VyitRlsonhisidestibedd R EQimaeiabrebivRdaiy vife 3n BRIGREIGIXGYEs adidgthe

fingers and the control means are shown in the 30 retracted position in figure 1 and the active position in
figure 2, when tREPHEHHBRM REBHBYRHO MWL RRBI RIS b Bl AR RRtb RN A EHYS GA T XA 85 i al
movement of thevitatanengdingking betwieenothieeretiacted prasiian. figuigs reahdr thesheadlefyithe harpoon,

and 4 the active retaininﬁ]]gosiftion in fi[%ur{a 2, ra‘digll rottruding relative to St id i}%ad to I%ck.it in,th
i these figures, e twa'cylin e}{.gor I0NS { g ofte I ihe otier are de r&ate i

grate. To resolve the various problems of integration in a drofe, In particular as prewous;g escribed,

in the anchoringohiagiemersdfdang tbliiespeetitiiy, the cylinder means of the 5 jack comprise at least

two cylindepportions teies¢HMBO YRS hEr RNl IR AR OhRERLBIGNG rdahLesn ﬁ‘oBRﬁ'iEéQShWith

one retracted in the other and an active anchoring position with one 9\Frotrudl_ng relative to the other, as
illustrated in figUPes A5 S PRATAFVING I RLRRGUTEBHRRUGH By MM INSrShe tBREQ NG one in
the other are desjgratedihygefieinoeesol? anthdibdraspectivelitveer cylinder portion 11, which itself

supports the rod 6 whereof the free end suppoetbidinpoon head 7.
The jack means are then connected to a pressufiziedsource through control
15 means to control their operation, i.e. the deplayimef the anchoring harpoon and its
hooking or unhooking relative to the anchoring grat

To that end, a helical return and pressing sprihgslinserted between the end of the
upper cylinder portion associated with the aircraftd the harpoon head to ensure, as
illustrated in figure 2, when the harpoon headnish@red in the grate, correct pressing of the

20 drone on the platform.

The harpoon head 7 can be similar to that alreaglycribed in the document
previously mentioned and for example include thretaining fingers arranged 120° from
each other and for example designated by gendmkrees 8, 13 and 14 in figure 3. These
fingers can then be moved between a retractedigositnd an active position radially

25 protruding relative to the rest of the head in otdeanchor the harpoon in the grate under the
control of the control means designated by genmefaltence 9 in figures 1, 2 and 3.

Also traditionally, the harpoon head 7 can inclagearming trigger for these control
means 9 to prohibit the movement of the fingersatas their active position when the
harpoon head is not positioned abutting in the ancg grate, i.e. in the correct anchoring

30 position in the grate.
This trigger was also previously described andesighated by general reference 15

in figure 3.



10The upper cylinder portion 10 is then associated with hooking means for hooking on the drone, said
means having any suitable traditional structure, while the other end of this upper cylinder portion 10 is
adapted to receive the lower cylinder portion 11, which fself supports the rod 6 whereof the free end
supports the harpoon head 7. The jack means are then connected to a pressurized fluid source
through control 15means to control their operation, i.e. the deployment of the anchoring harpoon and its
hooking or unhooking relative to the anchoring grate. To that end, a helical return and pressing spring

12 is inserted betweer the Ei96f dr l?pﬁé?rbﬁf?ﬁﬂté‘?'}?&tﬁpﬁgg&ﬁ%bﬁ WRFPERN 18RSt AnBr e St poon
head to ensure,ragiillystraiechin Hight eatdvidh assisedpoen dgaid lamafmgdnerﬂwglatea berpeshed

pressing of the 20 drone an the platform harpoon head 7.can i?[e S|m| rtot at alread described
I the document BubaLs U el e RIRECR IERRCE R MBS i SR A B B o
each other and fiusssaieshie fitsRyAased by @ionerae edotiohens 8,218 theireminingfingd: S'ItﬁéE@Vﬁngers can

then be moyed bet""eeﬂh@68H%F%¢eﬁﬂ§'§%ﬁﬁ%§’é1@5‘&8@8@&%@&8&%%HHE’é”iBr%&I&fﬁet%ﬁhe

rest of the head in order to anchor the harpoon in the grate under the control of the control means
designated by glitirgI FefReRELH erigakend, azsma%ed \aitaiRiE e AR O tNREHINRISN FRa8'? €hn

include an armimgititpgesved thesoezamntrelavesh afdosptkibitidheprarenteif ahhdifiggersieands their

active position whe en tt}cle har, Ou%l‘cl:é‘lsesc’fl\g 15 nog lE’I%SItlI,I Sneed a tl |n the anchoring grate, i.e. in the correct
anchoring 30pogﬁ%n m?ﬁe grate. THSth rgge PWAS A1L0 p ously described and is designated by

general reference 15 |Fh'fﬂ§Ltntét@|€SaCtUathrﬁrtbgémmsr%lmm@hrﬁe&%@/lﬁ el izpivden head
7, pro”““ﬁ)“%@”ﬁéﬁé@ﬂ?é&&h@%nﬁ%‘&t aSeaRiAteAYHIaRRENEKE and a stop member 17 to be

pushed back in the harpoon head when the latter is in'its corre%gosmon in the anchoring grate as

illustrated in figure 2, dRUEtBISIRAIE AECIREE IAetdRsesn @ tnBseh Mg YRISTHIFEE (B3hisEeSIrREEEdNtrol

means 9 comprigenarisiefe rdesig ratadfigy geBeiinideéer eactkBoonnablssds|Bnghh dheatdghohhack

and associated V\fm a blstabl actuattor Bf the fin ers caﬁ)ab of b§|ng moved between retracted and
in e

active, deployed)posmo gFlngers With U5, ap Iéca Ion ‘OF SUccessive pressure pulses in the jack

means. This b|§thblei@t@trmé,&mﬂtﬁ&fmgdstd@mgﬁmédejﬂmdefemﬁtﬁ@l@ degidnatedes 10
several pieges fgymingahatdarapmoniy-ealediad WM IOTEd enefjack for example through a pin
designated by general reference 23.
A spring for stressing the actuating rod 21 of fingers in the retracted position is
also provided, said spring being designated by g¢neference 24 in figure 3.
The end of the piston 18 opposite the beveled &abthheel itself includes teeth like
20 the tooth designated by general reference 25 infifpare, so as, when pressure pulses are
applied in the jack means and therefore correspgnaliovements of the piston 18 occur, to
make the beveled toothed wheel 20 rotate in thevsl@2. The beveled teeth 20 of the wheel
are also adapted to cooperate with successive eottaving different heights of the sleeve
22 in order to define stable positions, active agidacted, in the actuating rod 21 of the
25 fingers and therefore of said fingers.
Two successive notches with different heights of thleeve are for example
designated by general references 26 and 27 irfitjuae.
In the retracted position of the control meand®,teeth of the wheel 20 for example
bear against the notches such as the notch 26. Yfeesaure is applied in the jack means, the
30 piston 18 causes the toothed wheel 20 and thetaguad 21 to move against the elastic
stress of the spring 24 if the trigger 15 is armieal, pushed back, the head being in the

correct position in the grate.



This bistable actuator in fact includes a wheel with beveled teeth that is designated by general reference
20 in figure 3, inserted between the control piston 18 and an actuating rod of the fingers designated by
general reference 21 in figure 3. The piston 18 andthe beveled toothed wheel 20 are arranged in a
sleeve designated 15 by general reference 22 connected to the rod 6 of the jack for example through a
pin designated by general reference 23. A spring for stressing the actuating rod 21 of the fingers in
the retracted position is also provided, said sprin beina}designated by general reference 24 in figure 3.

P
The end of the piston P8UMpELRSHSE BRVEIR e RRPIHE ATHORERCIGHL LrcaFRrB D ae b wiee!
designated by genetateefesareer2this tbaitiiparensecate wbewipressuseepaizes byatapptieddration jeick

means and theregfore correspondjing moyements of the pist 8 pccur, to,make the heveled toothed
whel 20 rotate e D g S W A 0F B tior et e B R 28 LB S
successive notchectesiiagttitieteatwibghB sfahersies thexuinebndesnd defiresieake 2bbitiorepeletee and

retracted, insthe, gefuglneg fadl 22 8F Hsikaleg h@fckthelriitel SabIRGEEing rodWe fYGRESSIKR

notches with different heights of the sleeve are for example designated by general references 26 and 27

in that figure.  99RIYEIAPSLIRY YIERIBRIS &R H¥nhiePiieihe®, the teeth of the wheel 20 for example
bear against the notchesckinghiasgbsitiontdb 2tus\dreiieessurerisssipgligotingtize jagkioneposhésetdd piston
18 causes the toathed wheel 20 and,the actuating r to_ move against the elastic stress of the spring
24 1t he igger SEUBUMR 74 A oHed BLKD (BRI NS RS NET e 6
During this pushing, thEhgéth2Bresshee pistoines aisoelensad vainsoitaénoothiel keepigdhetatsrafowever,
this rotationgl moyarmen pf fheyvhgel is prevented by the cooperation of the teeth of the wheel with the
edges of the sleeve 22 of each side of the notch 26 until the beveled teeth of the wheel 20 can cross the

corresponding end of th& S ARRERIG0bFeliktd BIFRAURITEND 1y MEARBAAHEhE teethaaylar
therefore of the meiustisgtrotitdd etigeacicrheeniayesl pppikieiahéaningeishaidiresponking feak
tootheq whe 2015 TR BEIb0lIEE Myl e Selel e A b e °
the jack means W@hikldakdpmbeane. aircraft

15 It of course goes without saying that other embeudita of this bistable actuator
controlled by applying successive pressure pulséise jack means can be considered.

It can thus be conceived that the use of suchtalidés mechanical lock can make it
possible to use only pressure pulses in the jacdnsiand no longer requires that pressure be
maintained therein as was the case with the jadosef the prior art.

20 A single pressure pulse indeed makes it possib@efdoy the fingers, and a single
additional pressure pulse makes it possible tacethem back in.

Moreover, it also makes it possible to modify thregsurized fluid supply means of
the jack means.

A summary diagram of these supply means is providdigure 4.

25 Indeed, the supply means can include a pressuiizedsource for example assuming
the form of a consumable gas cartridge, for exarspleh as a consumable ¢£€artridge,
designated by general reference 30 in that figure.

This gas cartridge 30 is then removed at the ofi¢he solenoid valve means 3/2 that
are normally closed, designated by general refere3t, itself connected to adjustable

30 restricting means making it possible to limit thasgflow rate during harpooning and

bleeding, designated by general reference 32.



10anchored in the grate. A new application of a fluid pressure pulse in the jack means causes a new
angular movement of the beveled toothed wheel opposite the following notch corresponding to the
retracted position of the rod of the actuating means under the action of the spring 24 in order to unlock the
head. 15It of course goes without saying that other embodiments of this bistable actuator controlled by
applying successive pressure pulses in the jack means can be considered. It can thus be conceived
that the use of such a bistable mechanical lock can make it possible to use only pressure pulses in the

jack means and no lorfyeP RSSHIR S gHat priveuRdIHE RehilRath RMaFRHGRHIGN e haRs GiteH S fack
means of the prigirpsoAé proghtieréssike prosiietezidnvakesiitpogsileddyeelorthediegers 38d a
single additional yessure glﬁpb@akedsg;l r%?%i&)lg to Jgéra?%r? back in. Moreover, it also makes it
possible to modli;i)/t & Pressurized Huid pply Means of the Jack means. A summary diagram of these
supply means is providée indijigleuporsongaét) eirdsoiopindrefaiie caodingllyge maanrsssovis eddkgisl Bource

for examplesassyRaugdng KERT i AHRRYBIFRE SaSHEAHIRR iR LEYABRIRSHEREAS a consumable CO2

cartridge, designated by general reference 30 in that fi%ure. _This gas cartridge 30 is then removed at
the inlet of the solenoidNVRIREISRRFRE S PRFAIARH AAURFH Ja SgDHVEIGh ek sy BRNER NAERARINBE 31,
itself connecteddadadjlistedlel BAnasiritingrerdans makig supesspphckaibnytdhprgesufiowuiats duting
harpooning and.bleeding. designated by general reference 32...7 essure relief valve adjusted to a
oressure stight R T T DL oo oh ae fatdey (i SRS PaloRa !
designated by ge@nedilséfictiencie B8y deelasipovastiingrg) thésatbedsyig docked reféhengete, and The

control upap OPGINfRY aRY AIAREWICHAESISEIENBIAR Y GIMRBIRAMEIMEKAT N MBQSHRIRO Steer the supply

of the jack means in the form of pressure pulses. _ _ _
Applying a pressure pulse by controlling the opgrof the solenoid valve means 31

previously described can allow cylinder portionstioé jack means to deploy in order to
make the hooking head of the harpoon penetratgrtte.

The harpoon head is then housed in a cell of tagegwhich makes it possible to

15 push back the arming trigger 15 and therefore ts®p 18, under the action of the pressure
of the fluid in the jack means, to push the achgptiod 21 of the fingers 8 towards the
deployed position of said fingers in order to Itlc& head in the grate.

The rotary bistable mechanical lock makes it pdedib lock the rod and the fingers
in said active position anchoring the head in thetegand the fluid pressure can then be

20 released in the jack means, the helical return@edsing spring 12 making it possible to
keep the drone pressed in position on the grate.

When a new pressure pulse is applied in the jacans)ethe piston 18 causes the
beveled toothed wheel 20 to rotate to unlock tharyomechanical lock, which allows, when
the fluid pressure is released in the jack medmesspring 24 to push the actuating rod 21 of

25 the fingers back, towards a retracted position, @las said fingers to return to a position
retracted in the anchoring head, which releasesasaihoring head from the grate and makes
it possible, via the helical spring 12, to retune jack means towards a retracted position
(figure 1).

It is then seen that such a structure has a certaimber of advantages relative to the

30 harpoons of the state of the art.

The use of a telescoping jack in fact makes itiptesso double the deployment travel

of the harpoon for a same folded length and thezetonsiderably decrease the length of the



This pulse-based operation is illustrated in figure 5, which shows that the harpooning and release of
harpooning are done through successive applications of pressure pulses in the jack means, which makes
it possible on one hand to deploy the telescoping harpo®n, which remains in the deployed position as long
as the anchoring head is locked in the grate, and 10which also makes it possible to obtain a force
pressing the aircraft on the platform. Applying a pressure pulse by controlling the opening of the

solenoid valve means 31 previously described can allow cylinder portions of the jack means to deploy in
order to make tH&RSSKiAY Iqé%&%‘i'?Heﬁ‘?&ﬁfﬁbn"}ff@ﬁ'étFﬁ?@?ﬁétg%t?ﬁé’ﬂ%ﬁ%‘h%@éﬂ(@%ﬁqmﬁsed in
a cell of the graie]awiclo plakieg it passible wdkbraush back the arming trigger 15 and therefore the piston
18, under the action ofjje prgesurc. plde Juidindiie o meanz IR RIED haarualng ad 2 ol the
fingers 8 towards the egloyed posﬁlon of aladfingers i order to Tock the head in the gra?e. “The
rotary bistable rfeshidifdal dbtkimmkerathprssibledtoicelegiiiaiad the fingers in said active position
anchoring tge head in e grateand thgfhud Rrssssir aANhemRe RlckaiRase ik ieiasismsens the

helical return and pressin ssplgrng 12 making it possible to keep the drone pressed in position on the
grate.  Wher2HED QRN iESRHHEANPEWGS KRB IES (998 SlRl8estniliedeid
toothed wheel 2@drewiatiéogratock the rotary mechanical lock, which allows, when the fluid pressure is
released in the jack m(]aﬁnstrgh% ; Igrin OZr# tgn%ugpa%hetgcﬁggtio erpd52%i &ieZaS tt?el rfin ersul?geckoftgwgrds a
retracted position, and affows Sai r%ingers {6 Fettifh to A position fetFacted i the Ehc o[?mg head, which
releases said arisheshiizeeaitiidoim tihe gasie arrnsakBydt pessiFakenpsadirelicalspringarsumadlarn the
jack meanggowgidgidgetiarisd PRRiteRAiUrGidYe, assoclifdbSBREEVARA SHALAREMSIUS ISR
certain number of advantages relative to the 30 harpoons of the state of the art. The use of a
telescoping jack”i‘ﬁ it akes it possible to double the deployment travel of the harpoon for a same
folded length and therefbre weasidieeabht dattsedisectite Enpthdystrbafispaepope totlriévtdedroositien,
which makes it pos§ibl{e to adalg)t tP thg bulk coo['ustr ir}ts related to %I: cing it on b(?tard a drone. The

. a iIcations can.also  be OI’]S{ ere or e%am ea %orln% aircratts o, PI or {her
use of a pressmgp nd return-spring placed outside the jJack means also ntakes' it possible to obtain a
correct pressingofatesnagainst the grate. 5The use of a bistable actuator with a rotary mechanical lock
makes it possible to maintain the harpoon in its position between two pulse orders to change state, i.e.

folded or locked in the grate.



The transition from one state to the other is done by applying a pulse of the pressurized fluid in the jack
means. This then makes it possible to use a consumable 10cartridge, for example a gas cartridge,
associated with solenoid valve control means to ensurexhe supply. Of course, different embodiments
of the described parts can be considered and other applications can also be considered, for example for
anchoring aircrafts on oil or other platforms. 9 CLAIMS 1.- An anchoring harpoon, intended in
particular for an aircraft, able to cooperate with an anchoring grate (2) of a platform, including jack means
(3) comprising cylinder means (4) 5 containing mob%@ﬁ%g means (5) provided with a rod (6) that
extends beyond the cylinder means and the free end of which includes a harpoon head (7) that is hooked

in the grate (2), provided with retaining fingers (8, 13, 14) for retention therein, that can be moved
betwean a retiacted pasitono Il G s BB AYEIal bR B Fcans
(9) for controllingtteaenetisenersis dRird findriforcanlisdndaraesiniSiaeB)singtadindgidedaniiie the

rod of the jagk %IQ@M% ARSEIAPRIN e USEPIS Al iked) 6f tha fé&%{ési %9(169!?%% rBAViBer

between a retracted position and an active position in which the flngz:ers are deployed with the application

of successive pfB8alRa5dILEs fFPheNd ¥ whighdncludes g hafheagh EAuiag IR 4R BFRfiB folRlaim 1,
characterized ingitvaidbe wigiabtaidbgdingtos iBa1Idtan) roeakétiaakiedk (B&).can bd.mbhedbelhesérga
harpoon according t9 claimd on 2 haractarizedndat e bistanlsscialardo)dnsldes auneel with
beveled teeth (Zr hsered betwden the contr piston ()_'Lg?an ar ’(5 ? or actuating Re INgers,
positioned in a RBeee ¢RRIreinadbethayente Helobthedd ahesamisefaiee pisiapio8) (3B pdxitecereshtrel

with bevelag teqHa;tDIESRibIRE NG deeit(Enl RORSOWARIN RISHSIASLHIESEN BRI drFaiaCK

means and therefore the control piston moves, to cause the beveled toothed wheel (20) to rotate in the
sleeve (22), the 1RRERIEF thEWHEE I REBYEA8 AUEHRCHRA PRI ERPERPRAH YL Ht XUk HEtHABS Raving
different heightsat@teplgyefdhetslervepRichtiorootieutodielirngsialpel pasitions j@Kiveans retracted, of
25the rod (21) for actuating the fingers. 4.- The anchoring harpoon according to claim 3,
characterized in that it includes a spring (24) for stressing the rod (21) for actuating the fingers in the
retracted position. 3052--Theeaaohlaeiting haepesm aeediing to aiyiond ratthdzet dedidy thairistable

characterized inamgggpi@gm%%gﬁ%ﬁegnggga@ a pressurized fluid source (30) _through control
means (31) and in that said pressurized fluid source includes a consumable gas cartridge (30).
3.- The anchoring harpoon according to claim 1,ataracterized in that the bistable
actuator (19) includes a wheel with beveled te€®) {nserted between the control piston
(18) and a rod (21) for actuating the fingers, fiased in a sleeve (22) connected to the jack
20 rod, the end of the piston (18) opposite the wivaeh beveled teeth (20) itself including
teeth (25), so as, when pressure pulses are applted jack means and therefore the control
piston moves, to cause the beveled toothed whégtg2otate in the sleeve (22), the teeth of
the wheel (20) also being adapted to cooperate sutttessive notches having different
heights (26, 27) of the sleeve (22), in order thngestable positions, active and retracted, of
25 therod (21) for actuating the fingers.

4.- The anchoring harpoon according to claim 3ratt@rized in that it includes a

spring (24) for stressing the rod (21) for actugtime fingers in the retracted position.

30 5.- The anchoring harpoon according to any one ltg preceding claims,
characterized in that the jack means are conndctadpressurized fluid source (30) through
control means (31) and in that said pressurized! faource includes a consumable gas
cartridge (30).



10 6.- The anchoring harpoon according to claim 5, characterized in that the gas is CO2 7.-
The anchoring harpoon according to claim 5 or 6, characterized in that the control means comprise
solenoid valve means (31) steered upon opening and cl6sing to feed the jack 5 means. 8.- The
anchoring harpoon according to any one of the preceding claims, characterized in that the cylinder means
(4) of the jack include at least two cylinder portions (10, 11) telescoping one in the other and capable of
being moved between a retracted pagsition 10one in the other and an active qj)_osition with one grotruding

relative to the other. 8-~ NErRRCHAEABAAPISMBEFPLLEE SIS AFIEHZ ST IRdNHSEEHAT B&fs,

characterized in that the corresponding end of the jack means is associated with the aircraft and a helical
return and pressing spying(12) 5{n5eKd Beeen spif end o alaglaand dhe-ASharean.head 7).
10.- The anchoring harpoon accor mggto Caim f charattenized in hat the helica spring %[%) IS arranged
around the jack MRANSSCRDRISETIREANhVRINMG M@tso(3 hstnelirtapeanosis elahvpiededihtielisioks,
characterized intaati includes trigger means (15) for prohibiting the movement of the fingers (8, 13, 14)
towards their active position when the harpoon head is not positioned abutting in the anchoring grate (2).
2512.- An anchoring system, in particular for a drone-type rotocraft comprising an anchoring harpoon

according to any one @ th@secedingria@imsarpoon according to any one lé preceding claims,
characterized in that the cylinder means (4) ofjéloi include at least two cylinder portions
(10, 11) telescoping one in the other and capdaibeing moved between a retracted position

10 one in the other and an active position with orerpding relative to the other.

9.- The anchoring harpoon according to any one lé# preceding claims,
characterized in that the corresponding end ofidbk means is associated with the aircraft
and a helical return and pressing spring (12) serited between said end of the jack and the

15 harpoon head (7).

10.- The anchoring harpoon according to claim @ratterized in that the helical

spring (12) is arranged around the jack means.

20 11.- The anchoring harpoon according to any oneth& preceding claims,
characterized in that it includes trigger means) (fté prohibiting the movement of the
fingers (8, 13, 14) towards their active positiohem the harpoon head is not positioned

abutting in the anchoring grate (2).

25 12.- An anchoring system, in particular for a dréyy@e rotocraft comprising an

anchoring harpoon according to any one of the pliegeclaims.



