1 Anchoring harpoon intended in particular for an aircraft and anchoring system including one such
harpoon. The present invention relates to an anchoring harpoon intended in particular for an aircraft,
capable of cooperating with an anchoring grate of a platform, and an anchoring system including one
such harpoon. Such harpoons and anchoring systems are already generally known from 5the
state of the art. Thus for example, document FR-A-2 701 689 describes a harpoon intended to equip a
rotary-wing aircraft,SUch a3 | - | dquard.a slegking platform of
a vessel so that the-marpoor t oy e grate and t ' mS an ancnoring point of
the aircraft, in particular 10facilitatin§ e flelghilHie eRRAYRBRAIN00NThe anchoring harpoon described

in this document has qwmf@smﬁwemmi@ihmgtwan%eﬁdnﬁy%mgéaﬁwéﬁu@@m\fgahi@mafi that
extends beyond the cylinder means and the free end of which includes a harpoon head that is attached in

the grate. This FIrABGHRELH FRR7RIR G ERARERTS YaRAAh gL PRt G RBTRIPARDe radially
moved betweeraa satiaatied pgsition rachabary actevsupsbitguoby.control means. Such harpoons have

already been Suc.ces%ﬂl%{gi %ﬁ@tﬁﬂo"ﬁr{ﬁﬁ‘&% e§§§'§rﬁ% %?é‘gl‘?etgﬁ%ab{;hﬁ}iﬁfﬁlw 135 aﬂb%e of
helicopter-type aircraffs. For some fime, we have alsd seen a large number of attempts for the
20embarkation BEr8iig/alihg aftcrafts of the drone type on platforms, in particular military ones. The

applicant has also dev@lgpest aRansprecepeiuhe e sirR0aD AU BBOHescribes a harpoon intended

to equip a rotary-wing aircraft, such as a helicopter, for example, and that can be

pulled toward a decking platform of a vessel so that the harpoon head becomes
fixed on the grate and thereby forms an anchoring point of the aircraft, in particular
10 facilitating the decking operation thereof.

The anchoring harpoon described in this document has cylinder means in
which piston means move that are provided with a rod that extends beyond the
cylinder means and the free end of which includes a harpoon head that is attached
in the grate. This harpoon head is in fact provided with retaining fingers in the

15 grate that can be radially moved between a retracted position and an active
position by control means.

Such harpoons have already been successfully implemented on many
vessels to ensure the anchoring for example of helicopter-type aircrafts.

For some time, we have also seen a large number of attempts for the

20 embarkation of rotary-wing aircrafts of the drone type on platforms, in particular
military ones.

The applicant has also developed and successfully tested an automatic
decking and take-off system for a rotary-wing drone on and from one such vessel.

The implementation of these drones also requires the use of anchoring

25 harpoons and grates.

Studies have shown that the adaptation of the already-known anchoring
harpoons for helicopters directly on rotary-wing drones has not been successfully
contemplated.

In fact, these studies have shown problems of size, power, maintenance,

30 etc...



decking and take-off system for a rotary-wing drone on and from one such vessel. The implementation of
these drones also requires the use of anchoring 25harpoons and grates. Studies have shown that the
adaptation of the already-known anchoring harpoons for helicopters directly on rotary-wing drones has
not been successfully contemplated. In fact, these stufiies have shown problems of size, power,
maintenance, 2 The aim of the invention is to resolve these problems. To that end, the invention

relates to an anchorirg?glt%aéﬁggrg ﬁﬁ‘é‘%ﬂ&'&%l&hiﬂﬂ%?&&8f} §Sgibqr » GaPable of cooperating with an

anchoring grate of a orm, comprising jack means including' cylinder means containing mobile piston 5
means provided with 3 9otn@hgnskidhelHEsien trRiat9Rntfe A SRS O flear RN oNiERidedinBludes a

harpoon head thaisunaokaddn thipcesfiecane e napr sk EREARIN AN AT Sdhat sy bgr e veid between a
retracted position and an active S/Rosition b(%/ control means, characterized in that the cl%(linder means

include at least 5 FETLSAPRICHASK PATABR I \HLAL G AR & SRS R Py BR S A one
10portionsis retraeted ipsidiel toevdther andthat @stimedsdsityondntivehostiraies pardias) rejéets end from the

other. Accordi 0 t [ ti idered se or.jn,C ination: the jack
means are conrﬁ%cte(ﬁ]o Fﬁ%@é%%uﬁf@%%é?dﬁ s%%grge%oquggrﬁbgggzﬂ@olﬁrﬂge E%%r?dmﬁn ?ﬂ%@gggpressurized
fluid source hageiaiBnsufingsls ¢aat cafribgenaredgbetiveem?, retraciied EOStHENMANEhATESEIPEse means

forming a solengidivalveysteRtrsl MRARLRPRAIGBALEIISRAttheRhatieiRak<I8A08e at least
two telescopic cylinder portions which can move between a position in which one

10 portion is retracted inside the other and an active position in which one portion
projects out from the other.

According to other features of the invention, considered separately or in
combination:

- the jack means are connected to a pressurized fluid source through

15 control means and in that said pressurized fluid source has a consumable gas
cartridge,

- the gas is CO,

- the control means comprise means forming a solenoid valve steered upon
opening and closing to supply the jack means,

20 - the means for controlling the movements of the fingers comprise a control
piston slidingly movable in the rod of the cylinder and associated with a bistable
actuator of the fingers, movable between retracted and active, extended positions
of the fingers through successive applications of pressure pulses in the jack
means,

25 - the bistable actuator is a mechanical twist lock,

- the bistable actuator has a beveled toothed wheel inserted between the
control piston and an actuating rod of the fingers, arranged in a sleeve connected
to the rod of the jack, the end of the piston opposite the beveled toothed wheel
having teeth in turn so as, when pressure pulses are applied in the jack means

30 and movements of the control piston therefore occur, to turn the beveled toothed

wheel in the sleeve, the teeth of the wheel also being adapted to cooperate with



20- the means for controlling the movements of the fingers comprise a control piston slidingly movable in
the rod of the cylinder and associated with a bistable actuator of the fingers, movable between retracted
and active, extended positions of the fingers through successive applications of pressure pulses in the
jack means, 25- the bistable actuator is a mechanical Rwist lock, the bistable actuator has a beveled
toothed wheel inserted between the control piston and an actuating rod of the fingers, arranged in a

sleeve connecteg {o.Ihivad At dhed s diRe &R f‘?%;gﬁ?spiﬁj‘?ﬂe"%%%?ﬁé‘? gbe(%en\éS'%%ﬁRBt‘%%&’oY&hee' having

teeth in turn so as, when pressure pulses aré appliéd in the jack means 3 movements of the control
piston therefore2etiy@ang tatin¢krd MoapdiensodfiHRaiagiadng ek & s/ Engsesieeth of the wheel also being

adapted to cooperate witha3 go8sesy it dakaseChd RIS HeIghtBdNriMiereRviheseBadredefine stable,
active and retracted positions, of the actuating rod of the fingers, it has a spring stressing the actuating

rod of the fingeFﬁ»"ﬁ‘nt retracted position, 5- the corresponding end of the jack means is associated with
the aircraft and in thataheekoatestiormliagdepe: s Ute gackgrisdans st e dmtiaeenvaididtieachint thfe jack and
the harpoon he : (ﬁ% rng is a uggr.' , it Ldﬁq trigger means
prohibiting the %%c\i/le“r]nﬁé%?% t @%Inpggé@ntév@%% %ﬂgir c'l'fl?gelﬁ5 gé%%%dabsewﬁgtgggt‘ He E@rgggﬁ head is not
in the stop positasik RNthEamereery ifate. The invention also relates to an anchoring system in

partic_ular for a rotary-wiRg ﬁgmgmﬁ@jgc&ﬁgﬁggg c&qmﬂdﬁ%kam@&g]oring harpoon as previously
described. - it includes trigger means prohibiting the movement of the fingers toward

10 their active position as long as the harpoon head is not in the stop position in the
anchoring grate.

The invention also relates to an anchoring system in particular for a rotary-
wing drone-type aircraft that comprises an anchoring harpoon as previously
described.

15 The invention will be better understood using the following description,
provided solely as an example, and done in reference to the appended drawings,
in which:

- figures 1 and 2 show cross-sectional views of an anchoring harpoon
according to the invention in retracted and active anchoring positions, respectively,

20 in an anchoring grate of a platform,

- figure 3 shows an exploded perspective view of an attachment harpoon
head included in the composition of a harpoon according to the invention,

- figure 4 shows a summary diagram illustrating the pressurized fluid supply
of a harpoon according to the invention, and

25 - figure 5 illustrates the operation of such a harpoon.

These figures, and in particular figures 1 and 2, illustrate an anchoring
harpoon intended in particular for anchoring an aircraft on platform such as a
military vessel or other.

The aircraft can for example be a rotary-wing drone.

30 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.



15The invention will be better understood using the following description, provided solely as an example,
and done in reference to the appended drawings, in which: figures 1 and 2 show cross-sectional views of
an anchoring harpoon according to the invention in retracted and active anchoring positions, respectively,
20in an anchoring grate of a platform, figure 3 shéws an exploded perspective view of an attachment
harpoon head included in the composition of a harpoon according to the invention, figure 4 shows a

summary diagram illuﬂrﬂi&g {,lpg Rg?&%llgzlfgfﬁg'g(SMQBI%(%%&S%%{&QW@@%@@ _ngggr{'ggegltion, and 25-

figure 5 illustrates the operation of suc arpoon. ures, and in particular figures 1 and 2,
illustrate an anceoRRiEENArEYEIIRTIEIRANS idesHIiirBa D paReif gl encaréran WhipatferpisioRh as a

military vessel Qﬁéghgrdggg@fggp{gty@ghg?aﬂw&g Figtary-wing drone. 30This harpoon is
designated by general reference 1 in these figures and js adapted to cooperate with an anchoring grate of

the platform, this grate BeTAg UG REA By B nBIAY ASE e 3 1PthEsEHEIAAY peyonth IRt the
harpoon Bas jackliméans emssgaadeati dofrape pachdf efbicn bas3as@anacisimgnc ylandeonmiesats idebgnated by

general referen§pat4é’ |{p]§/%§v{% g};}% B%Séagrbg‘fg?dg.ﬁ%ﬁi%%f%%{%’ggﬂ%@éﬁé%@-nce 5, move. These

piston means are provide _ ng beyon cylinder means and the free end of which
has an attachment halpdaet it a3 tHesgried tHistharpiameaiirpesh @ dersiihsdeausyegonttial reference

7. In fact a%@rﬁ%tﬂ?%ﬂ?ﬁ%ierB@i(?éfQr@mﬁr\@zﬁlﬁ%@riﬂ{g%"r%dﬁ’f?lt!ﬁ@e@FafB,isrﬁéfﬁRp%B@é‘@és provided
with retaining fin%[ers in th(?e%raé(ta, radiailtll% rmoxablﬁ be;t?/\\//een gitirgrt]r%ded rPt(r)slitrir?na%nd aan v%ﬁtivee position by
control means, l& WRFR & acted pos and an active po y control means, as b

10 described in more detail below.

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

The structure of these control means will also be described in more detail in
light of figure 3.

15 If we return to figures 1 and 2, we see that the fingers and the control
means are shown in the retracted position in figure 1 and in the active position in
figure 2, when the harpoon is deployed, the control means being moved in the rod
to cause a radial movement of the retaining fingers between the retracted position,
in figure 1, in the harpoon head and the active retaining position, in figure 2,

20 radially protruding relative to said head to lock it in said grate.

To resolve the various problems of incorporating a drone in particular as
previously described, in the anchoring harpoon according to the invention, the
cylinder means of the jack have at least two telescopic cylinder portions which can
move between a position in which one portion is retracted inside the other and an

25 active anchoring position in which one portion projects out from the other, as
illustrated in said figures 1 and 2, respectively.

In these figures, the two telescopic cylinder portions are respectively
designated by references 10 and 11.

The upper cylinder portion 10 is then associated with attachment means on

30 the drone, these means having any suitable traditional structure, while the other

end of said upper cylinder portion 10 is adapted to receive the lower cylinder



10described in more detail below. In these figures, one of the fingers is designated by general
reference 8 and the control means thereof by general reference 9. The structure of these control
means will also be described in more detail in light of figure 3. 15If we return to figures 1 and 2, we see
that the fingers and the control means are shown in the retracted position in figure 1 and in the active
position in figure 2, when the harpoon is deployed, the control means being moved in the rod to cause a

radial movemenyof dhe eUaiRRg fingsts bSSEn the [actednesitan iRous Ljeawoon head

and the active retaining position, in figure y protruding relative to sai to lock it in said
grate. To reRaiveahdeagidus problems of incorporating a drone in particular as previously described,

in the anchoring harpaeg asapiginamiedhe ianenken. Hipkatiadetdngapeséinedackidveoatdeast two
telescopic cylinder portions which can move between a position in which onegortion is retracted inside

the other and all" SO BHeh PR B olSSATH A HIE 0 RREBHESN Hfojdbl JEPIPYMSERE BthLE as
illustratedbin samhfigarieg lhargbanrespedtvattachmelt these figlatis) theddive teledto@Eaahdimager portions
are respectively gg!gnated by references 10 and 11. The upper cylinder portion 10 is then

associated Withga tachment means on 30the drone, these means having any suitable traditional structure,

while the other end oflsaiiaigies @Matiral peiuiorend Ry erfalbecsPiteetdiveitrerfedeetyinadhs portion 11,
which in turn sugppgisiae iR ERIE R iee baPRAAS B aRaMPINRRhrmoon Tegylinder

means are then connected tQ a pressurized fluid source through control means to contral their operation,
i.e. the deploym@GHife BaMHRBAIRS HAFSHER 29 GLVER AMBARACSHAYHD APeRaTGd 1B the anchoring

10 grate, correct pressing of the drone on the platform.

The harpoon head 7 can be similar to that which has already been
described in the aforementioned document and can for example have three
retaining fingers arranged at 120°from each other and for example designated by
general references 8, 13 and 14 in figure 3. These fingers can then be moved

15 between a retracted position and an active position projecting radially out from the
rest of the head so as to anchor the harpoon in the grate under the control of the
control means, designated by general reference 9 in figures 1, 2 and 3.

Also traditionally, the harpoon head 7 can have an arming trigger of these

control means 9 to prohibit the fingers from moving to their active position as long
20 as the harpoon head is not in the stop position in the anchoring grid, i.e. in the
correct anchoring position in the grate.

This trigger has also previously been described and is designated by
general reference 15 in this figure 3.

This trigger 15 is then arranged transversely in the harpoon head 7,

25 protrudes radially from said head and is associated with a spring 16 and a stop
member 17 to be pushed back in the harpoon head when the latter is in the correct
position in the anchoring grate, as illustrated in figure 2, and to allow the
movement of the control means 9 and the retaining fingers.

The control means 9 comprise a piston designated by general reference 18

30 that can be slidingly moved in the rod of the jack and associated with a bistable

actuator of the fingers, which can be moved between retracted and active,



grate. To that end, a helical return and pressure spring 12 is inserted between the end of the upper
cylinder portion associated with the aircraft and the harpoon head to ensure, as illustrated in figure 2 and
when the harpoon head is anchored in the 10grate, correct pressing of the drone on the platform. The
harpoon head 7 can be similar to that which has alrea(ay been described in the aforementioned document
and can for example have three retaining fingers arranged at 1200 from each other and for example

designated by %‘?Jt‘eerﬁaér%ue SENGRS B Jtﬁea?ﬂ%e‘!ﬁéWﬂ%ﬁ%&ﬁ&%ﬁﬁ@%@%&@ﬁ;@e Ui \Ge1 S between

a retracted position and an active position projecting r y out from the rest SO as to anchor
the harpoon in thésgfate thadeekmeegnstrol of the control means, designated by general reference 9 in

figures 1, 2and 3.  thlsasadiionallaticohaieapiybiasd d&agnade B GERERY HEggen&s these control

means 9 to prohibit the fingers from movin_% to their active position as long 20as the harpoon head is not

in the stop posifiBA IREREENA OIS IRIMIBI WAL 'R SRR AMKITEIAY ROYELIRSK the grate.  This trigger
has also previously b&éisdastaiie cheatndts dedartated by peetrdl treftreh o8] iddbigritgedeby. This trigger

15 s th  in the F 7 Al amn Said di
s then arangeguanayainel e ialRean heedd Ralnie sadialvmsaithgdandls

associated with™a spring a stop member e pushe _ poc
is in the correctasbsion rRdHE Hiechighig deatenaledibywanraiahraiRirace dhdnisaildigure3novement of the

control means 9 and g @faiBHNAdiRGAthe beveltRQSRAEQMRBNSS SRMpFiFR) BdPistasdesignated by
general reference 18 30that can be slidinglé/cénoved in the rod of theg{ack and associated with a bistable

actuator of the ARGIAIG RN ENERY R BACEernSeANREISR 0 M EPE &igE the IBdte RkE*AB M fons of the
fingers thoough Garspioudivspzpdidatjonsnet gresstrrdeutses in the jack means.

A spring stressing the actuating rod 21 of the fingers in the retracted
position is also provided, said spring being designated by general reference 24 in
said figure 3.
The end of the piston 18 opposite the beveled toothed wheel in turn has
15 teeth such as the tooth designated by general reference 25 in that figure, so as,
when pressure pulses are applied in the jack means and therefore corresponding
movements of the piston 18 occur, to turn the beveled toothed wheel 20 in the
sleeve 22. The beveled teeth of the wheel 20 are also adapted to cooperate with
consecutive notches of different heights of the sleeve 22 so as to define stable,
20 active and retracted positions of the actuating rod 21 of the fingers, and therefore
of said fingers.
Two consecutive notches of different heights of the sleeve are for example
designated by general references 26 and 27 in that figure.
In the retracted position of the control means 9, the teeth of the wheel 20 for
25 example bear against the notches such as the notch 26. When pressure is applied
in the jack means, the piston 18 causes the toothed wheel 20 and the actuating
rod 21 to move against the elastic stress of the spring 24 if the trigger 15 is armed,
i.e. pushed back, the head being in the correct position in the grate.
Upon this thrust, the teeth 25 of the piston 18 also tend to turn the toothed
30 wheel. However, this rotational movement of the wheel is prevented by the
cooperation of the teeth of the wheel with the edges of the sleeve 22 on each side

of the notch 26 until the moment when the beveled teeth of the wheel 20 can cross



This bistable actuator of the fingers is designated by general reference 19 and has several pieces forming
what is commonly called a twist lock. 5This bistable actuator in fact has a beveled toothed wheel
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 T said figure 3. The piston 18 and the beveled
toothed wheel 20 are arranged in a sleeve designated by general reference 22 connected to the rod 6 of
the jack, for ex I [ in. desjgnated b rabrefer - in yng.the actuating
rod 21 of the fir?gg%Fr)s8 ?r%’%\éﬁ?ﬁf{f@te%ﬁgoﬁgﬁeisﬂ g({))gpr%%/igéed?é;g% ?s%?invg\jl ei%rﬁg es'ilctgl;ﬁats%d P;general
reference 24 infsaigtaging ferretnanst therpfetenths apivating 9 Bdvisidiartierl weaetturn has 15

teeth such as thpaRiR sapig NALRFYT aansiRLIRHRIRNEERdS in that figure, so as, when pressure pulses
are applied in the jack means and. therefore corresponding movements of the piston 18 occur, to turn the

beveled toothed whee! %0 'PFHROsIB RS BSN TR NS Sl EL R SRS SR NS RIS GIEE aHASHd to
cooperaté® with posisectiyacoitingsod diffarenthedigittedfithea|2eve 22nsinds posidinagtiide, 20active
and retracted pﬂiséti%}%zﬁéhe actuating rod 21 of the fingers, and therefore of said fingers. Two
consecutive notches of different heights of the sleeve are for example designated by general references
26 and 27 in that figurElerflthé peersttedcpodiion bf thieadetrdl edackonganscwti®Ptreanieel 20 for 25

example bear againstieingtanae awemAsRstaR. 26. When pressure is applied in the jack means, the
piston 18 causes the toothed wheel 20 and the actuating rod 21 to move against the elastic stress of the

spring 24 if the trigger 188Y ZRRLAUOD HRALIE RIERSHHE PSS iy A FHE IR 5SitOASH the grate.
Upon thigothrustriheldeetio2éntdrinepistorbBetdsd tanttldd whedheppoikied (e viblerlindowsrear, this

tati [ . ' V- ion of t . ith the ed
o1 he <imave 230 o R B N o R e e U DO e 20
can cross the spring 24 in order to unlock the head.

It of course goes without saying that other embodiments of this bistable
actuator controlled by consecutive pressure pulse applications in the jack means,

15 can be contemplated.

One can thus see that the use of such a bistable mechanical lock makes it
possible to use only pressure pulses in the jack means and no longer requires that
the pressure be maintained therein as was the case with the jack means of the
prior art.

20 A single pressure pulse in fact makes it possible to extend the fingers and a
single additional pressure pulse makes it possible to retract them.

Furthermore, it also makes it possible to modify the pressurized fluid supply
means of the jack means.

A summary diagram of these supply means is provided in figure 4.

25 In fact, the supply means can have a pressurized fluid source that for
example assumes the form of a consumable gas cartridge such as, for example, a
consumable CO, cartridge, designated by general reference 30 in that figure.

This gas cartridge 30 is then connected as input to the solenoid valve
means 3/2 that is normally closed, designated by general reference 31, which in

30 turn is connected to adjustable restriction means making it possible to limit the flow

of gas during harpooning and bleeding, designated by general reference 32.



7 the corresponding end of the sleeve 22 to cooperate with the notch 27 for maintaining the teeth and
therefore the actuating rod 21 in the active, extended position of the fingers of the attachment head.

The locking in position is then ensured by stressing the spring 24, which 5pushes the actuating rod 21
and the toothed wheel 20 to remain in position agains?the notch 27. The fluid pressure can then be
released in the jack means while preserving the anchoring of the aircraft in the grate. A new application of

a fluid pressure p“'seﬁ'\g‘ éQFeii%kaWSaQ%&ﬁgaeﬁaaa”%‘(‘é&&r%“Qﬁggfgrgg}’éﬁb‘?%%fnt'}ﬂé’%’e%f?&'dto"thed

wheel opposite the following notch corresponding to the retracted position of the actuating means under
the action of th&3HNNG 2AesBrgerdo ApfodaMiebagaid vale obendrséegEinaigithbyit 8897ig that other

embodiments ofdfaige Rt 2 erc Wt FPRIANEIH DY Chsaedtve qusssiiR iR applications in the jack

means, 15can be contemplated. One can thus see that the use of such a bistable mechanical lock
makes it possible to u5BARFBIRG AN GRTHE! AR MEdRo YA Y A¥9IRGRRTAEN CLakeR the pressure
be maintdined thaessivlanwaethbecask widhnihdénjdok fmeans metsenermrises. 20A single pressure pulse in

fact makes it possible-tp. ex the finger d.a sj additi e p it possible to
retract them. Furt :@r‘grné?rjrelg,%t }gg‘,%%%ﬁegt %%ggﬁ#e%to%mﬁg%ﬂ% s\r?IeHsrgﬁnléﬁgv\%?ﬁ%z pErIJ%/) means of
the jack meanshABYPAMErAIafAEPO O tHREBEVAlFIE HRen IO IbVRISESASIRINR aSBE IRWEE, the supply

means can havgp AR IFEmhE IS muSRstNRRIaT ARa I RRSIRESTIRRHE RAALCRNSHMAPIe gas

cartridge such as, for example, a consumahble CO2 cartri%%e, designated by general reference 30 in that

p )
figure.  This'§8s'E5TRABEBARRABH: BWRIGE-REYSs'ThilE (IR LA ABRIOANE M S8/ Dhat is
normallylolosecardggigngtesbbyigeckeal iretreemere3dnawitbtraRoturakesciopoesiisd to abjaistiable

restriction means, MAIICL KBRS BIR A BN RS IWYrm.

One can also see that the application of a pressure pulse by controlling the
opening of the solenoid valve means 31 previously described allows the cylinder
portions of the jack means to deploy, so as to cause the attachment head of the

15 harpoon to penetrate the grate.

The harpoon head is then housed in a cell of the grate, which makes it
possible to push back the arming trigger 15 and therefore the piston 18, under the
action of the fluid pressure in the jack means, to push the actuating rod 21 of the
fingers 8 toward the output position of these fingers in order to lock the head in the

20 grate.

The bistable mechanical twist lock makes it possible to lock the rod and the
fingers in this active anchoring position of the head in the grate and the fluid
pressure can then be released in the jack means, the helical return and pressure
spring 12 making it possible to keep the drone pressed in position on the grate.

25 Upon application of a new pressure pulse in the jack means, the piston 18
turns the beveled toothed wheel 20 to unlock the mechanical twist lock, which
allows, upon release of the fluid pressure in the jack means, the spring 24 to push
the actuating rod 21 of the fingers toward a retracted position, and allows them to
return to a retracted position in the anchoring head, which releases said anchoring

30 head of the grate and makes it possible, via the helical spring 12, to return the jack

means to a retracted position (figure 1).



of gas during harpooning and bleeding, designated by general reference 32. 8 A safety valve adjusted
to a pressure slightly greater than the desired harpoon pressure is also provided, said valve being
designated by general reference 33, the harpoon still being designated by general reference 1. The
opening and closing control of the solenoid valve means then makes it 5possible to steer the jack means
in the form of pressure pulses. This pulse operation is illustrated in figure 5, which shows that the
harpooning and harp remoyal u [ r icatj |0 the jack
means, which makes%?@%ggﬁaﬁé%nr?%gfg%‘z na%ﬁ t%tmﬁgﬁixg fﬁfﬁ%ﬁ?ﬂ% %‘%{)ﬁ%lﬁﬁ@(ﬁg é?ays in the
deployed positi6tlaiyfog s RHer Bot BaEeeag head is locked in the grate and which also makes it

possible to obtain a forge RIessHctheIaCspiheNIbR MatRiMmakeOREFAR BISOISCGREReaPPlication
of a pressure pulse b controllirég]the 0 eniné) of the solenoid valve means 31 ﬁrevious% described allows

the cylinder portoN9BPAN Lakeh QL3 NRLPRRN 488 BEJOIHRY a8t aRE hEEEER T dA sharpoon to
penetratesthe gratesiderable demease hikadeasditenhtesddupanceath ahthéolptate pasditadn makeh it possible to

push back the g HogeLARAT SIEID T RPN 18 BEnUG Aon of BT piggeure in the

jack means, to pu e actuating rod the fingers 8 toward the output position of these
order to lock théMbatkaiitReoDBGHARE.  The bistable mechanical twist lock makes it possible to lock the

rod and the fingers in {iis g&div? ARFESKING RASHADATHtBeacEHBaSIR RN dRerdaidsRiResUre can
then be released in the jack means, the helical return and pressure spring 12 making it possible to keep

the drone pres<BASASILERRHPERHEPHIRE SETeFdNEsSIIR ARG 8PaMRBré & re pulse in the jack
means, ttte piston 18 Tasude beveleistacthestwhee! 2o ntaahiimcaiestianitakiwisikeskit which

allows, upon re > of the flui ssure in the jack ns, ' 4 S ing rod 21 of
the fingers tow r%%%g%rg%tgg‘ggogh%oﬁ tééﬁn%jaéllﬁw?s}gth@rﬁ ?8 ﬁre%%?}’\\? %@%aﬁ?%%p@s%ﬂ%ﬁgﬁq%% anchoring
head, which releksss, dgidfeldedaringcBer éathefarfiegrate and makes it possible, via the helical spring 12,

to return the jack meangcl Ak trshPosliendigs ke biher is done by applying a pressurized
fluid pulse in the jack means. This then makes it possible to use a consumable
15 cartridge, for example gas, associated with control means for a solenoid valve to
ensure the supply.
Of course, different embodiments of the described pieces can be
contemplated and other applications can also be contemplated, for example for

anchoring aircrafts on oil or other platforms.



9 One can then see that such a structure has a certain number of advantages relative to the prior art
harpoons. The use of a telescoping jack in fact makes it possible to double the deployment travel of
the harpoon for a same folded length and therefore to 5 considerably decrease the length of the harpoon
in the folded position, which makes it possible to adar}loto the bulk constraints related to the onboard
embarkation of a drone. The use of a pressure and return spring placed outside the jack means also
makes it possible to obtain a correct pressing forc%ﬁg‘ 'n§t the grate. 10The use of a bistable actuator
with a mechanical twist lock makes it possible to kE'E'pj;ME‘harpoon in its position between two state
change pulse orders, i.e. folded or locked in the grate. The transition from one state to the other is
done by applying a pressnrzastHbithg HagbbitidakdaeANSarlibifdhest BakpeihRosalBIEodise a
consumable 15cartr§irjg§, for example gBasJ associated with control means for a solenoid valye to ensure

the supply.  E9PRSTRURI LY &R ABOTRN SRl Fh &R Qi YRR ERB R H AEAISIAR and other
applicatiohs camalsditig cgindenpletas @) ecntapiefomabdbqrisgminceafis (5) qtaridedemitgiadorms. 10

CLAIMS 1- [ intended. ' ircraf le of ti ith
o anchoring 012t )T e R e Y e L b e RS Contaiing

mobile piston MRS prs\idbinalith Roakedo) thet @rierds e epanpHeas RiabrMadnes S free end of
which includes aharpogaheaidd maabisharked & ibegtatedsaiii samiaeseibinsyipgers (8, 13,

14) that can be moved between a retracted position and an active position by control means (9),
characterized ifHICHHB MRy FILASIRAT BT (RSHAERNR Guler means (4) of the jack include

10 at least two telescopic cylinder portions (10, 11) which can move between a
position in which one portion is retracted inside the other and an active position in

which one portion projects out from the other.

2.- The anchoring harpoon according to claim 1, characterized in that the

15 jack means are connected to a pressurized fluid source (30) through control

means (31) and in that said pressurized fluid source has a consumable gas
cartridge (30).

3.- The anchoring harpoon according to claim 2, characterized in that the
20 gas is COa.

4.- The anchoring harpoon according to claim 2 or 3, characterized in that
the control means comprise means forming a solenoid valve (31) steered upon

opening and closing to supply the cylinder means.

25
5.- The anchoring harpoon according to any one of the preceding claims,
characterized in that the means (9) for controlling the movements of the fingers
comprise a control piston (18) slidingly movable in the rod of the cylinder and
associated with a bistable actuator (19) of the fingers, movable between retracted
30 and active, extended positions of the fingers through successive applications of

pressure pulses in the jack means.



10 at least two telescopic cylinder portions (10, 11) which can move between a position in which one

portion is retracted inside the other and an active position in which one portion projects out from the other.
2.- The anchoring harpoon according to claim 1, characterized in that the 15 jack means are connected to
a pressurized fluid source (30) through control meansla?,l) and in that said pressurized fluid source has a
consumable gas cartridge (30). 3.- The anchoring harpoon according to claim 2, characterized in

that the 20gas is COZ% _ g, ﬂSrﬁﬂfHaS!éB?T%Haafgcgogﬁ/iﬁ%?ngW%,Cl?HH?a?ct%rr&e&*]ﬁ“ﬁ] ffged in that the

control means comprise means formirig a solenoi ) steered upon opening and closing to supply
the cylinder mebig&lilg actuatpr isienaestieR] asbis &E®brding to any one of the preceding claims,

characterized in that the means (9) for controlling the movements of the fingers comprise a control piston
(18) slidingly movable_in the rod of the cylinder and associated with a bistable actuator (19) of the fingers,

movable between retractedSEIHA%LE, BAMRAA RF HELKLIR DrtReS i asHizh Bulitdite
applicatiahs of pistaslregotiaes iflbe haskaneareedl loothedd wiédw dpCharsegtedrpetveaanctreling to claim

5, characterized | i le actuator i chanjcal tyyist 9 T oring
harpoon accor |élé|ﬂ'f(8)ii L%&r%%ﬁc a%ggtéﬁzge%jL;Et&g]tﬁ%&;?g@%{aﬁé i%%é%ra) Er189rggne§slg eg\l/gﬂ%] toothed
wheel (20) insetted Bernesigdht chetriidbistdhg Uarknthareactfiting roigter [ Bhueemerjerdharranged in a

sleeve (22) conperlRd) R dasetPd REdneRCKaliiR) @BEIRTHES PISIRA S6BLRRRHIB AR BRVBlRspothed

wheel (20) having teeth (25) in turn so as, when pressure pulses are applied in the jack means and

movements of A& RGBS RGHBFSSRE AT oREEr MBUEMERIE BEVBRELIUH BIHENESBICHS the sleeve
(22), theiteeth afdhe wbeei (26} Alsodeing atiaptad telo@openalecvalbeoen@Lithe methhestod different
heights (26, 27wﬂetg|e

\ . it i tali
rod (21) of the HH s LB e e e e B has.
heights (26, 27) in the sleeve (22), so as to define stable, active and retracted

positions, of the actuating rod (21) of the fingers.

15 8.- The anchoring harpoon according to claim 7, characterized in that it has
a spring (24) stressing the actuating rod (21) of the fingers in the retracted
position.

9.- The anchoring harpoon according to any one of the preceding claims,
20 characterized in that the corresponding end of the jack means is associated with
the aircraft and in that a helical return and pressure spring (12) is inserted between

said end of the jack and the harpoon head (7).

10.- The anchoring harpoon according to claim 9, characterized in that the

25 helical spring (12) is arranged around jack means.

11.- The anchoring harpoon according to any one of the preceding claims,
characterized in that it includes trigger means (15) prohibiting the movement of the
fingers (8, 13, 14) toward their active position as long as the harpoon head is not

30 in the stop position in the anchoring grate (2).



a spring (24) stressing the actuating rod (21) of the fingers in the retracted position. 9.- The
anchoring harpoon according to any one of the preceding claims, 20 characterized in that the
corresponding end of the jack means is associated with the aircraft and in that a helical return and
pressure spring (12) is inserted between said end of e jack and the harpoon head (7). 10.- The
anchoring harpoon according to claim 9, characterized in that the 25helical spring (12) is arranged around

jack means. 11.-.The i j fthe p ling claj
characterized in that |%%clﬁ1e%n?rﬁ§&gar%g§§§1 ( %&Lﬁ‘%b%ﬁ?gpézgr%ﬁvﬁgn@ﬁﬁ%@%ﬁg%@%& 13, 14)
toward their actpais6&Hiaah YoMy dscpramiEeoen RBERENSohaMmAHaetefissifoRn @he &hchoring

grate (2). 12 thdBrelebmiechaning system in particular for a rotary-wing drone-type aircratft,
characterized in that it comprises an anchoring harpoon according to any one of the preceding claims.



