An anchoring harpoon notably of an aircraft and an anchoring system
i ncl udi ng such a har poon The present invention relates to
an anchoring harpoon notably of an aircyaft 5capable of cooperating
wi th an anchoring grate of a platformand to an anchoring system
i ncl udi ng such a har poon. Such harpoons and such anchoring
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pur pose, theontioj medtnof the invention is an anchorl ng har poon notably
20 Such harpoons have already been successfully applied on many ships for
ensuring the anchoring of aircraft, for example of the helicopter type.
For some time, numerous attempts have also been made for loading aircraft
of the rotary wing drone type on notably military platforms.
The applicant moreover developed and successfully tested an automatic
25  landing and take-off system for a drone with a rotary wing on and from such a ship.
The application of these drones also requires the use of harpoons and
anchoring grates.
Studies have shown that successful adaptation of anchoring harpoons
already known for helicopters, directly on drones with a rotary wing was not
30  conceivable.
Actually, these studies have pointed out problems regarding size, power
supply, maintenance, etc.,.
The object of the invention is therefore to solve these problems.
For this purpose, the object of the invention is an anchoring harpoon notably
35  of an aircraft, capable of cooperating with an anchoring grate of a platform, including
jack means comprising cylinder means in which move piston means provided with a
rod extending beyond the cylinder means and the free end of which includes a
harpoon head for attachment in the grate, provided with retaining fingers for



35 of an aircraft, capable of cooperating with an anchoring grate of
a platform including jack neans conprising cylinder nmeans in which
nove piston nmeans provided wth a rod extendi ng beyond the cylinder
means and the free end of which includes a harpoon head for
attachnent in the grate, provided with retaining fingers for 2
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notches of different heights of the sleeve, in order to define stable active and
25  retracted positions of the rod for actuating the fingers,

- it includes a spring for urging the rod for actuating the fingers in the
retracted position,

- the corresponding end of the jack means is associated with the aircraft and
in that a helical return and flattening spring is interposed between this end of the

30 jack and the harpoon head,

- the helical spring is arranged around the jack means,

- it includes triggering means for preventing movement of the fingers towards
their active position as long as the harpoon head is not abutting in the anchoring
grate.

35 The object of the invention is also an anchoring system notably for an aircraft
of the drone type with a rotary wing which comprises an anchoring harpoon as
described earlier.



- the corresponding end of the jack neans is associated with the
aircraft and in that a helical return and flattening spring is
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These piston means are provided with a rod 6 extending beyond the cylinder
means and the free end of which includes a harpoon head for attachment in the
grate, this harpoon head being designated by the general reference 7.

25 In fact and as this is described in the prior document mentioned earlier, this
harpoon head is provided with retaining fingers in the grate, which are movable
radially between a retracted position and an active position by control means, as this
will be described in more detail subsequently.

In these figures, one of the fingers is designated by the general reference 8

30  and the means for controlling the latter by the general reference 9.

The structure of these control means will also be described in detail with
reference to Fig. 3.

Referring back to Figs. 1 and 2, it is seen that the fingers and the control
means are illustrated in the retracted position in Fig. 1 and in the active position in

35  Fig. 2, when the harpoon is deployed, the control means being moved in the rod in
order to cause radial movement of the retaining fingers between the retracted
position in Fig. 1, in the head of the harpoon and the active retaining position in
Fig. 2, protruding radially relative to this head for blocking it in the grate.



har poon head is provided with retaining fingers in the grate, which
are novable radially between a retracted position and an active
position by control neans, as this wl| 4be described in nore detai
subsequent|y. In these figures, one of the fingers is
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the control means designated by the general reference 9 in Figs. 1, 2 and 3.
Also conventionally, the harpoon head 7 may include a trigger for arming
these control means 9 in order to prevent movement of the fingers towards their
30  active position as long as the harpoon head is not abutting in the anchoring grate,
i.e. in a proper anchoring position in the grate.
This trigger was also described previously and is designated by the general
reference 15 in this Fig. 3.
This trigger 15 is then arranged transversely in the harpoon head 7,
35  protruding radially from the head and is associated with a spring 16 and with an
abutment member 17 so as to be pushed back into the harpoon head when the
latter is in the proper position in the anchoring grate as this is illustrated in Fig. 2,
and allowing movement of the control means 9 and of the retaining fingers.



25 retracted position and an active position protruding radially
relatively to the remainder of the head in order to anchor a harpoon
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stabl e active an etracted positions of the rod 21 for actuating the
fingers and t her BV BECEsSSive notches of different heights of the sleeve are for example

designated by general references 26 and 27 in this figure.
In the retracted position of the control means 9, the teeth of the wheel 20 are
for example pressed against the notches such as the notch 26. Upon applying
30  pressure in the jack means, the piston 18 causes movement of the toothed wheel 20
and of the actuation rod 21 against the elastic force of the spring 24 if the trigger 15
is armed, i.e. pushed back, the head being in the right position in the grate.
During this thrust, the teeth 25 of the piston 18 also tend to rotate the toothed
wheel. However this movement of rotation of the wheel is prevented by the
35  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 are able to
cross the corresponding end of the sleeve 22 so as to cooperate with the notch 27



25t hese fingers. Two successive notches of different heights
of the sleeve are for exanple designated by general references 26 and
27 in this figure. In the retractged position of the control
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and a Further, it also gives the possibility of modifying the means for feeding
pressurized fluid to the jack means.

A block diagram of these supply means is given in Fig. 4.

In fact, the supply means may include a source of pressurized fluid which for

25  example appears as a consumable gas cartridge such as for example a consumable
CO;, cartridge, designated by the general reference 30 in this figure.

This gas cartridge 30 is then connected at the inlet of normally closed
solenoid valve means 3/2, designated by the general reference 31, itself connected
to adjustable throttling means allowing limitation of the gas flow rate during the

30  harpooning and the purging, designated by the general reference 32.

A safety valve adjusted to a pressure slightly above the desired harpooning
pressure is also provided, this valve being designated by the general reference 33,
the harpoon as for it still being designated by the general reference 1.

The control upon opening and closing the solenoid valve means then allows

35  control of the feeding of the jack means in the form of pressure pulses.

This pulsed operation is illustrated in Fig. 5 which shows that harpoon
attachment and detachment are accomplished by successive applications of
pressure pulses in the jack means, which allows deployment of the telescopic



20si ngl e other pressure pulse allows themto be retracted.

Further, it also gives the possibility of nodifying the neans for
feeding pressurized fluid to the jack mgans. A block diagram of these
supply nmeans is given in Fig. 4. In fact, the supply neans
may i nclude a source of pressurized fluid which for 25exanpl e appears
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therefore t
wh|c , during release of the fluid pressure in the jack means, the sprmg 24 may

20 push back the rod 21 for actuating the fingers towards a retracted position and the
latter may return to a retracted position in the anchoring head, which releases this
anchoring head from the grate and allows via the helical spring 12 the jack means to
be brought back towards a retracted position (Fig. 1).

It is then conceivable that such a structure has a certain number of

25  advantages as compared with the harpoons of the state of the art.

The use of a telescopic jack actually gives the possibility of doubling the
deployment travel of the harpoon for a same folded-back length and therefore
considerably reducing the length of the harpoon in the folded-back position which
allows adaptation to the bulkiness constraints related to on-board loading of a drone.

30 The use of a flattening and return spring placed outside the jack means also
gives the possibility of obtaining a proper flattening force against the grate.

The use of a bistable actuator with a rotary mechanical lock allows the
harpoon to be maintained in its position between two pulsed commands for a
change of state i.e., either folded-back or blocked in the grate.

35 The transition from one state to the other is accomplished by applying a
pulse of pressurized fluid in the jack means. This then allows the use of a
consumable gas cartridge for example associated with means for controlling a
solenoid valve for ensuring the supply.



10 action of the pressure of the fluid in the jack nmeans, may push
the rod 21 for actuating the fingers 8 towards the depl oyed position
of these fingers in order to |ock the hgad in the grate. The
rotary bistable nechanical |ock allows blocking of the rod and of the
fingers in this active anchoring position of the head in the grate
and the fluid 1 u

the helical ret uréﬁ%ﬁrgé ﬁq'a?rgﬁtn?rhggds?rargﬁﬁ O?Tgeaélﬁg &&CP'Qf%h%glr% g@ﬂ,{@ @ertc)ad
mai nt ai ned and p@mrtap@hpatlap@|maydalagdnen@qn8td¢éeogreag gfor anchormgwmft on oil
applying a MRy BEfNR PURe plafofrie ] ack neans, the piston 18
rotates the wheel wth beveled teeth 20 in order to unlock the rotary
mechani cal | ock by which, during release of the fluid pressure in the
jack neans, the spring 24 may 20 push back the rod 21 for actuating
the fingers towards a retracted position and the latter may return to
a retracted position in the anchoring head, which releases this
anchoring head fromthe grate and allows via the helical spring 12
the jack means to be brought back towards a retracted position (Fig.

1). It is then conceivable that such a structure has a
certain nunber of 25 advantages as conpared with the harpoons of the
state of the art. The use of a telescopic jack actually gives

the possibility of doubling the deploynent travel of the harpoon for
a sane fol ded-back | ength and therefore considerably reducing the

| ength of the harpoon in the fol ded-back position which all ows
adaptation to the bul ki ness constraints related to on-board | oadi ng
of a drone. 30 The use of a flattening and return spring placed
outside the jack nmeans al so gives the possibility of obtaining a
proper flattening force against the grate. The use of a

bi stabl e actuator with a rotary nechanical |ock allows the harpoon to
be maintained in its position between two pul sed conmands for a
change of state i.e., either fol ded-back or blocked in the grate.
35The transition fromone state to the other is acconplished by
applying a pulse of pressurized fluid in the jack neans. This then
all ows the use of a consunable gas cartridge for exanple associ ated
with neans for controlling a solenoid valve for ensuring the supply.

8 O course, different enbodi nents of the parts described may
be considered and ot her applications nmay al so be considered, e.g. for
anchoring aircraft on oil industry platfornms or other platforms. 9
CLAI M5 1. An anchoring harpoon notably of an aircraft,

capabl e of cooperating



wi th an anchoring grate (2) of a platform including jack nmeans (3)
conprising 5 cylinder neans (4) in which nove piston neans (5)
provided with a rod (6) extending beyond the cylinder neans and the
free end of which includes a harpoon head (7) for anchoring the

har poon in the grate (2), provided with retaining fingers (8, 13, 14)
for retention therein, which are novablL&lMStween a retracted position
and an active position by control neans (9), characterized in that
the jack nmeans are 10connected to a pressurized fluid source (30)

t hrough control mMeansAf abrhormgcharpodrhadtablipios asqircesdt, abpabie 96 voopeeating

anchor i ng. WG in S RUPR: sT B faf AR ittiking: jmskamear® (ok Sarmrriipgs
is CR. 35 cylinder meansTide ianehion | mgveh pishaomeenso ()i prgvitied olithi 1= lodor(6)

means (31)  E5erior Pt Erinb SERE Lo ATANR AR B Suef BetRBLE KB R
j ack neans. h@@d (7fHer anmbbong trg happooin the goatdi (R provideaywitt rdthieing fingers

precedi ng clai er | i D t i.n 4) .of the
Pk 1 notuals e 1438reRR S ERlnaMi B bGeRloheS) TEPRTd G ol

i n the ot heanactiverhositiorabye comtva rheansePyednaractarized ac thead the $adki roeansnare
one anot her t] e i i | r ot i Ng .

ol at i vidt ool @R B RaSd hiif ol roRBs ol abB T o
to any of t ths pouscedi megssuriaédiiyid aichudas beohaudahilegahedrtridge (3@®ans (9)
for controlling the novenents of the fingers conprise a control
piston (18) which is slidably novable in the rod of the jack and
associ ated with 2 bi sThbhechadbghampoor 86jordihg theaim hgarasacterzied in that the

novabl e bet 30retracted position and an active position in
whi ch the frhgers are depl oyed by successive applications of pressure
pul ses ih the jack neans. 6. The anchori ng har poon accordi ng

to claims, chargct eri’ﬁ@%n&%ri‘w@%arﬁ&% Q&c%“cﬁ]% fo dRiH3" 8f 2,i ehdtali@lildYin

mechani cal | ock (19).
that the control means comprise a solenoid valve means (31) controlled through its

opening and closing for feeding the jack means.

20 4. The anchoring harpoon according to any 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 which are movable between a
retracted position in one another and an active position in which one is protruding
relative to the other.

25

5. The anchoring harpoon according to any of the preceding claims,
characterized in that the means (9) for controlling the movements of the fingers
comprise a control piston (18) which is slidably movable in the rod of the jack and
associated with a bistable actuator (19) of the fingers, which is movable between a

30 retracted position and an active position in which the fingers are deployed by

successive applications of pressure pulses in the jack means.

6. The anchoring harpoon according to claim 5, characterized in that the
bistable actuator is a rotary mechanical lock (19).
35



10 7. The anchoring harpoon according to claim®é,
characterized in that the bistable actuator (19) includes a wheel
(20) with beveled teeth interposed betwggn the control piston (18)
and a rod (21) for actuating the fingers, positioned in a sleeve (22)
connected to the jack rod, the end of the piston (18) facing the
wheel (20) wth 3. beVied eacHoeiay haiposelatcardiop talclagn 6eetdnadt@zedsmthes theo

wppl yi ng. pr ESEReA Gutiobtis) s FReTuani B e BB bRl BReey
t he contr ol tha cntol pisthe (18 eink aobdi(d® fahaslating @he fregeng p@lsmon@utilapa gekveo
of the s ool CaReed BRE TR G Bk BT 2 e Pboh g Fac BRI e
posiht ions, hbévd;lérétereﬂdntéb(g(lﬁdmdm@rtealm(iﬂatsorrg totretate tigewlseel (20) with Beveldde
oD n, AP ESRefh 5! o o ORSRE' e 8, BB an
fingers in theeefoet macereentpadithe oontrol piston, the teeth o theTWbeeir(@ﬁbbéing also

h ' .
that the- corpaug8 shisd LadPerp @il FEERIR fud o SRARIES b ot
aircraft anthe sle¢veat22i ihedrdie;ratb defbelstabiEndctive andentragied positigng, 12 the sod

i nter posed e the jack and the harpoon head (7).
10. Theﬁzncﬁﬁ | ng Jae'trt]}ﬁégh%r}g‘ ot di ng to claim9, characterized in that

the helical spring (12) is arranged around the jack neans. 11.
The anchoring hagpoon J A Y, L he, precedi LR, :

25characteri zed |én t hgf{?‘&%ﬁ &fgﬁ'@guh%g%&ﬁ r?cgérecﬁrltbnté) clf’lr%@ng’ {}%g&?ﬁozlrgﬁ In that it
preventi ng mroluereatspohg {24e fdriungjeg the(1@d (28, fornactuatiogdinalingeneinrtha cetracted
posi tion aspggﬁ& as the harpoon head is not abutting in the anchoring
grate (2). " 12. An anchoring system notably for an aircraft of
the drob® type with a 30rotary wing, characterized in that it

LP;: Um‘f'_es an anchgri ngrRarpeRdidChabosd dctSaRBto%nyt BEHR' 5REE4RG claims,
characterized in that the corresponding end of the jack means is associated with the
aircraft and in that a helical return and flattening spring (12) is interposed between
this end of the jack and the harpoon head (7).

20
10.  The anchoring harpoon according to claim 9, characterized in that the

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

11. The anchoring harpoon according to any of the preceding claims,
25  characterized in that it includes triggering means (15) for preventing movement of
the fingers (8, 13, 14) towards their active position as long as the harpoon head is

not abutting in the anchoring grate (2).

12.  An anchoring system, notably for an aircraft of the drone type with a
30 rotary wing, characterized in that it includes an anchoring harpoon according to any

of the preceding claims.



