1 Device for launching and recovering a marine craft, and associ ated

| aunchi ng and recovery nethod 5 The present invention concerns
the field of handling submarine or marine craft, and in particular a
device for launching and recovering such a craft. One

particularly interesting application of the invention 10 concerns
| aunchi ng and recovering a subnersible criaft connected to a traction
cabl e. This device is used, in particular, for launching and
recovering an autononous subnersible craft naned "AUV' (Aut ononopus
Underwat er Vehicle)) and generally conprises winch neans fixed to a

15naval surf apevi@hfdr Bawbichiag®pd @ chaetinOh haehie/ trgft] Aadcifdciated
The nobile part, generally referred to as the "cage", nore

particularly conprises a chaldinchdagi mdgegonersmefhiod o t he insi de

of which the craft may penetrate in order to be recovered.

Accordi ngly, reference can be nade to the docunent 20 WO 00/ 71415,

whi ch dgscribes a craft recovering device conprising a cage having at
t he entrance bl ades.formng. a fru}st oconi cal rhng.tgr oagh é/\ﬁi ch tbhe .
subnersi bl e craft SBECTR JONER ARSI HE S B dhgE. OHBaRGEPE JubTRErine
necessary to al igarinke anéf,t apdoper | yannictuhat he cdagécd nfar deunkbing t and

to be able toreggggxtihgt qlcﬁ)lrg)%%hy. 25Such devices are not suitable in
a rough sea, because of hovenents of the cage generated by the swell

that woul d prevent @he pabiterkirhy e isteatstingorapehtcationg pht she hénterféon
proper iy wit hoyfcebgi nguAdRgeshd Fe8h6tiRat £RLbARRLINIATI AR EFiRcd8d to a

287 (1 FREMER) proposes_a 30marine craft recovering device enabling to
over cone t heda¢ti aiMsabks . To this end, the recovery device

conpri ses a chassi sTiigfdéiling ia hredsiingdraicul 1¢ for ahtinalmich gComd gatovering

'r'ecei yi ng means for receiving.the front t of tge‘ ﬁé}” | | ed tggs
nose . These borttdiOPEUET iR REthE el eBRT movetian {Rabdm

relative to thedehaster sV ¢loicl@ypand generally comprises winch means fixed to a

15 naval surface vehicle and a mobile part for receiving the craft.

The mobile part, generally referred to as the "cage", more
particularly comprises a chassis defining a housing into the inside of
which the craft may penetrate in order to be recovered.

Accordingly, reference can be made to the document

20 WO 00/71415, which describes a craft recovering device comprising a
cage having at the entrance blades forming a frustoconical ring
through which the submersible craft passes to penetrate into the cage.
However, it is necessary to align the craft properly with the cage in
order for it to be able to penetrate properly.

25 Such devices are not suitable in a rough sea, because of
movements of the cage generated by the swell that would prevent the
submersible craft from entering into the cage properly without being
damaged.

French patent application FR 2 904 287 (IFREMER) proposes a

30 marine craft recovering device enabling to overcome these drawbacks.

To this end, the recovery device comprises a chassis defining a
housing for the craft and conical receiving means for receiving the
front part of the craft, called the "nose". These conical receiving

means have enough movement freedom relative to the chassis to damp



2 the swell and are able to slide along the housing in order to draw
the craft into the housing. However, the above docunment proposes a

| aunching and recovering device for use on the surface of the sea.

Mor eover, the chassis is connected by tmo lifting cables to a winch 5
fixed to the naval surface vehicle, with2the result that the chassis
is not |ocked properly and is able to oscillate in the event of a
rough sea. Finally, the marine craft is immbilized in the cage only
by two vertical rods. The operation of inmersing a subnersible craft

to a depth Ofthé‘% fiqyealh X! {E‘;Ef’)ﬁest&% QY yzﬁxgr !;ch ﬁﬁ?s%f M‘%rﬁ@@té T3P the

pl atform of a nava I's ren ere
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conventlonalké?referre to as. "pounding”. Vertical novenents caused
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recovery deviy g?smage the craft and the naval 20vehicle.
The ai m of thg?%??s/e nvention is to overcone the drawbacks of the

prior art. Tihe aperasion od immentingnai Shmoeisiblsoseats t@ewi dethopf
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securing 25 é(teijgﬂsportatl on hicle as. well
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fixed to a naval veh |c nd nmeans |ng t
structure. TREIRSEXed Conhectatplt vekitde shy uaeane dy aj Fﬁbliengltcbﬁolne@ved

3 vertically by the naval vehicle subjected to the vertical movements of
the swell. The relative movements of the submersible craft and the
launching and recovery device may damage the craft and the naval

20 vehicle.
The aim of the present invention is to overcome the drawbacks
of the prior art.
The aim of the invention is to propose a device for launching
and recovering a submersible craft comprising means for securing
25 transportation of the cage on the naval vehicle as well as enabling
attenuation of vertical movements caused by swell.
The invention consists in a device for ylaunching and recovering
a marine craft comprising a cage for receiving the craft with docking
means adapted to receive the front part of the craft and a traction cable
30 connected to the cage and capable of being hitched to the craft.
The device comprises a handling structure adapted to be fixed
to a naval vehicle and means for locking the cage to the structure. The

cage is connected to the structure by lifting cables.



Thus the cage is nechanically secured to the structure during its
transportation with or without the marine craft in order to prevent
oscillation caused by novenent of the naval vehicle. Mreover, the
marine craft is |launched and recovered when i nmersed between the
S5hul | s of the naval vehicle. Recovery when i mersed enabl es reduction
of the effects of the swell. The cage advant ageously conpri ses
nobi |l e arns pivoting between an open position and a cl osed position
for locking the craft. The arnms of the cage enable effective

[ bilizati ft i 10craft.in.t i t hqut damaging,it.

The 11 fting cables MO D& SaBBot B oBYMHAE SCPRe i e attPhader Yyprine
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surface of t etippts t¥bnded by the guide frame 20enabling

attenuation of osciTHatéons advidtageags yanshmppavent mpitkamghngpiveing
naval vehi cl nd the marine craft. The devi ce. advant a usl|
Conpr i ses. meata VbR P St e) Rl % shossH doSttef daf THSRLRE S girye
to the cage. Protaiers agpdet cage tdnablavadhititone donuebiiszaioetdfothofmarine
| aunchijpg 25 VEL &G ri accommodated in a cage
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conprises the fol | Mihdidingprablehangpahe Juppering thve vebgpdstimolnding at

structure argelfl afketmoBNE wheel tensiohR8 ®ITCateABAAPRHMARUATR®. The
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For example, the swell compensation means comprise hydraulic
15 actuators.

The structure preferably comprises a guiding frame sliding
vertically between a low position for receiving the cage and a high
position for locking the cage. Thus when the cage is situated at the
level of the surface of the sea, it is surrounded by the guide frame

20 enabling attenuation of oscillations of the cage and preventing
damaging the naval vehicle and the marine craft.

The device advantageously comprises means providing a data
link and an electrical power supply to the cage.

Another aspect of the invention concerns a method of launching

25 and recovering a marine craft accommodated in a cage supported by a
fixed structure on a naval vehicle. The method comprises the following
steps:

- the means locking the cage to the structure are unlocked, and

- the cage equipped with the marine craft is lowered vertically

30 by means of lifting cables of the structure to the required depth of
immersion.

Advantageously, during the step of launching the craft:

- pivoting mobile arms are positioned in an open position for
unlocking the craft,



i mrer si on. Advant ageously, during the step of launching the craft:

- pivoting nobile arns are positioned in an open position for

unl ocking the craft, 4 the docking neans are caused to slide to the
entrance of the cage, the traction cable to which the craft is
hitched is paid out, the vehicle is hitcHed to the traction cable,
S5the craft is drawn into and docked with the docki ng neans of the
cage by neans of a winch fixed to the cage, the pivoting nobile arns
are positioned in a closed position for Iocking the craft, and

the cage equi pped Wit e craft is raised v
10l ocked in the strudtfr é“%ﬂ%%ﬁge?%s?HSCFBEi ﬁﬁ%ﬁg %ﬂeen“ﬁn%iﬂgﬁhe
ai ns, featuresigand advantages of the inventi on w || becone apparent

on reading the folloy B9 £BSGH LBEI R, HLE L SrBHUR P ARY: Blid ous

nonlinmting exanple on y an reference to e appen raw ngs,
in which: 15- Fi gure theivghiclgeisdiisehed svthe tisetpeethblee of a device

of the knvention far thawpghi l@%@ﬂ&ql E@t%oéll@d Idd@kadGhAhtthe dd KURE BehSs Bf
det ai | wewoLthe V|cefro Figure 3 is a general view

of a gantry ofrCtREC gH"tainSno theixed to e cage,

- the pivoting mobile arms are positioned in a closed position
for locking the craft, and

- the cage equipped with the craft is raised vertically until it is

10 locked in the structure thanks to the locking means.

Other aims, features and advantages of the invention will
become apparent on reading the following description, which is given
by way of nonlimiting example only and with reference to the
appended drawings, in which:

15 - Figure 1 is a general view in perspective of a device of the
invention for launching and recovering a craft;

- Figure 2 is a detail view of the device from Figure 1;

- Figure 3 is a general view of a gantry of the invention;

- Figures 4a and 4b are views from below and from above of a

20 cage of the invention;

- Figure 5 is a diagrammatic view of a naval surface vehicle
on which is mounted the device from Figure 1; and

- Figures 6 to 9 are perspective views of a launching and
recovery device according to Figure 1 during a phase of launching the

25 craft.

As shown in Figure 1, the device 1 for launching and
recovering a marine or submarine craft comprises a structure such as a
handling gantry 2 and a cage 3 for receiving a marine or submarine
craft 4. The device 1 is adapted to be mounted on a vessel or a naval

30 surface vehicle 5 represented diagrammatically in Figures 5 to 7. In
particular, the device 1 enables the craft 4 to move between a stowed
position shown in Figure 5 and a launching position shown in Figure 7.

The handling gantry 2, shown in detail in Figure 3, comprises

two gantries 6, 7 of welded steel construction, for example. Each



Fi gures 4a and 4b are views from bel ow and from above of a 20cage of
t he i nvention; Figure 5 is a diagrammtic view of a naval
surface vehicle on which is nounted the device fromFigure 1; and
- Figures 6 to 9 are perspective views of a |launching and recovery
devi ce according to Figure 1 during a phase of |aunching the 25craft.
As shown in Figure 1, the device 1 for |aunching and recovering a
mari ne or submarine craft conprises a structure such as a handling
gantry 2 and a cage 3 for receiving a narine or submarine craft 4.
The device 1 |s . adapt to_be .noun nayves 0 aval
surface vehi cgaé’t%yré;’preégnf%lbs%ltl g&‘ﬁa?rfrm ca\ﬁrylca W%ﬁ?gss ’t%’Q’Y.MPn7b
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l1b is nmounted by pivot connectlon on hori zontal crossrnenb
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two wheels 1 erre
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are co&gected to a L&ngn w nch 14 situated on one of the gantries 7

and eqdpped GAnSHLtE r % Melyeels 10a, 10b, 11a, 11b is genetally referred
to as a "pulley block". The pulley blocks and the lifting cables

constitute a system referred to as a reeving system.
The lifting cables 12, 13 are connected to a lifting winch 14
situated on one of the gantries 7 and equipped with two synchronized
30 winding drums 15, 16 driven by a hydraulic motor-gearbox (not
shown). The lifting cables 12, 13 depart from the respective winding
drums 15, 16 and then pass over a plurality of pulleys (no reference
numbers) and wheels 10a, 10b, 11a, 11b. The pulleys are in particular

connected by compensation actuators (not shown) fed by hydraulic



30 winding druns 15, 16 driven by a hydraulic notor-gearbox (not
shown). The lifting cables 12, 13 depart fromthe respective w nding
drums 15, 16 and then pass over a plurality of pulleys (no reference
nunbers) and wheel s 10a, 10b, 1la, 11b. The pulleys are in particul ar
connect ed by conpensation actuators (not 6hown) fed by hydraulic 6
accunul ators and danpi ng novenents of the naval vehicle 5 induced by
the surface swell. A second systemof pull-up actuators 15a, 1l6a fed
by hydraulic accunul ators (not shown) rapidly noves everything out of
t he reach of the swe handl i n antr SO €O n
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i s disposed q?aﬁlléelg;'sq'ﬁ&soifﬁlttﬂealf:}agﬁ t:ﬁe ﬂkﬁ‘dﬁﬁ rgtan@f’)r b a@ab s fch% F&aey
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visible in Fidggr dedt Sﬂ’ﬁEﬁmré%Ce?RPWamgcwlﬂs HH4pt baes é@dt @fbthe guide
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The dOéglng nmeans 26 _slide along the cage 3 thanks to a_guide

carria 26e cggﬁﬁppg‘ibﬁé 2} gonnected together by a set of arches 22 defining a
housing for receiving the submersible craft 4. A set of floats 23, four

in number, for example, is disposed at the sides of the cage 3. The
front part 3a of the cage 3 comprises a traction winch 24 for pulling a
traction cable 25, visible in Figure 9, the free end of which is adapted
30 to be hitched to the submersible craft 4, and docking means 26 of
conical shape matching the shape of the front part of the craft 4. The
docking means 26 comprise a circular base 26a from which extends an
armature 26b defining a hollow cone for receiving the front part of the

craft 4. The armature 26b comprises a grid 26c¢ in order to prevent any



5 exanple, rollers 26f rolling on a guide rail 26g, via a notched
transm ssion belt 26h, between a docking position of the craft 4 at
the level of the rear part 3b of the cage 3 and a final position at
the level of the front part 3a of the cage 3. In the final position,
the craft 4 is drawn entirely into the cage 3. The traction cable 25
passes through 10 the centre of the docking neans 26. The cage 3
conprises translation | ocking neans 22a enabling prevention of the
docki ng nmeans 26 Ieaving t he cage 3 The cage 3 conprises

its | ower part dent i cal , nobi t

aceral ralt 956D oot SR nEeR o ol Rrhabe YB& Fro b PRI By %aefp i
craft 4, visiTiebhse Bioglaleo konamdsenroiderg posanbelcsn%d/lesuabllegl trheFmguft €0
8, and actuatgd, I @ﬁ&% 2 Rag
27b enabling %%n@@&q?hptgeéﬁge mf?ﬁ%ﬁ%g%ﬁﬁghl?gﬁ$?BEkﬁﬁ§cage§326
conprises in Séaifet amwhe dagdr adhpekydnetr gusde er@BStZ@%@@mprwﬁg,

gzt uat It 89, f Qix 28XARD| By118e 2 \fgllﬁliﬁg’i%nZQOf whihe eal rQage vithe Widiehed
or e piv

oti nobi e central ross
of The oagn SPinavisaEe bR ROR Bl imeemaionking ReuHaRaRE s ERETCLR ABe
means 29 on tlbechafidhengagaaitr $b2ef e cages whdag Caged p?n)S}Dﬁ’th@Cttﬁleal‘Hi/el
o s Ahe SUBTEIR! Bl i QUIRL LA 3BVR GRUELAF BRIV, B0 kol s

transit and CPUI’I ng li rat'i ons
the cage 3 |slr|amm|esedebcuatodelm lragk 15 Trine fr@ptlemanplble. 25 passes thgough

shown i1 Fi gype nt}@%fhﬁ%débéﬁn%aﬂl 3}5322630’FHE'C%%% TROHRPH A (FRRMSion

29 for Iocklng the cage 3 ['1ng gantry 2 di sposed on each
gantry 6, 7. lPRkingcREARS n%%mse@@ éla&hpéf‘dfi%lﬂ%fe efngh estﬁkmesmg%s 26
29b and a pi neaPingoaRetagd g With the ring 28 disposed on the cage 3.

The ring 28 is posi oned bet ween the two hates 29? 29h, g‘ F bq
then cooperating w £ RStH&ChdI IBBFSESH i dhe VARG P28 BRaddeRycrt ipebile
be held in posintd @fi. piealiynma@nitsd act tiat édtdryl anilaczav opivancbeween a

sprlng The | ock] ndt sSpri urg
20t ot TochPHe! HosTRTR R BE LAt Ay s B FIFORY R b open
with the axi spczsrltlpne pisplg0in Figure 8, Tral cacaﬁatexﬂ F@HyabewéOfS o’a7[a| n@ach

or submersi b'rﬁoﬁﬂ@”@fmnﬁvﬁd}hﬁhgesfﬂdseéﬁﬂpéﬁablﬁjﬁé'}%ﬁqm Uf ENARPAR 4
for submarine surveil |l ance and I nspecti on. shown in

Figure 5, theWHBQPEéiaIn?%inl &un%lm r&j‘gﬁn%i GUBBUISEF 1§ Ratigtler 4 jhydraulic
nounted on a gbal\eahto&ugé‘ta@ﬁ)tvm\@hp £&r a-Eh&atm@g'afoﬂ/eﬁa&hﬁe StiOdPivieS@ans

i n party,cul ar wo floats n trenc There coul d
| nsfeadlhe priAAGE 5 RS dhp UGBt OF QKR INEG OPHE STI5 gdni ol e.
The naval vehi cI e S5Thaycdmgra shispnormber dut oficheusmgeehislckudd&sachwo rings

gantry 6, 7 '2S8 fﬁ:dt P(% ﬁggPQIfatEhgithl l%%ﬁ(%g%%%ps 29% gﬁp% gilqg gzindtry

the trench 5c, ransverse cros
over the tren%hTQ@ receiving cage 3Theotgphr amlohotﬁs tthe Juhunelsibply aneft 4

recovery deV'\ﬁﬁ‘eﬂ- thé nalal destlcebgshicle d6kainl trAgXk MMdt BufigbehgneRidPLand
Fi gur e52 6 to 9.
recovery operations during which the cage 3 is immersed to a depth of

15 m, for example.
As shown in Figure 2, the handling gantry 2 comprises
mechanical means 29 for locking the cage 3 to the handling gantry 2
disposed on each gantry 6, 7. The locking means 29 each comprise two
30 plates 29a, 29b and a pin 30 cooperating with the ring 28 disposed on
the cage 3. The ring 28 is positioned between the two plates 29a, 29b,
the pin 30 then cooperating with the hole bored in the ring 28,
enabling it to be held in position. The pin 30 is actuated by an actuator

and a spring. The actuator commands unlocking and the spring ensures



The process for launching the craft 4 fromthe naval surface vehicle
5is as follows. In a first step, the means 29 on the handling gantry
2 for unlocking the cage 3 are commanded to unl ock the cage 3
mechani cal ly. Actuation of the lifting winch 14 is then comanded to
20 enable driving of the winding druns 1%, 16 and thus the I|ft|ng
cables 12, 13 connected to the cage 3 in order to |lower the cage 3
vertically between the vertical uprights 6, 7 until it is totally

i mrersed. The cage is imrersed via the trench 5¢c situated between the

fl oats 5a, 5b aval vehicle 5 and i ded by the gujde frane
10785 far as nemplelEEhe radef B s FrfdodEdn e RRSHRAR 218N
| aunchi ng posxithdheaixis lod tbageni¥.shown more clearly in Figures 6 and
7. The cage sed |

i mer si on dept h. |£F§3| } Ee‘ﬁoggﬁxu#at t 2%&' |c§${&%%§ﬁﬁ17sﬁgnélg%s
actuated to V3higgnchiosni 9Bampée, edgeignsd, th@runﬁwm@é% c&PT e sHibparine

the lifging %@b&@ﬁk&%ezﬁﬁyorlnspectcﬁla second step, seen in Flgure 8,
once the imrersed cage .3 has .be t he pIVO
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is actuated sicmultan&du ar ‘totenah
away from t hécecadeers, cmddslel@tﬁambﬁlrg@rved@d admﬂ\tepsshapeddm ihrghuhleof the

recoveny operahior, THengyaf fvefhdl@ ?Wbe5 QMOI%/\E? M Qﬁ%&%b@é Q/eﬁﬂﬂ,Qe

cage 3 in order to position t front al so nose'

the craft 4 iHrchhgaErkéng 1ﬁefaﬁ§d 48, 01¢ o & hgotleatsr ém §b oA %lﬁ]éelhﬁ’cﬁq af

recei ver conghe Thhen&0tT) e MRaN$h @Pamveréh@no sih sidbees 180 Taltsedishesed
carriage 26e to sb q (ghghe guide rail 26g toward the front 3a o
foshdae

the cage 3. Fi age 26e has reached the end of its
travel, the craft 4Fh$ @ozhtioaned phepéadnchingt hadcageoBemndidatbe inis
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position for %gehe cra In the cage 3 in
this way is then rdilsegroeessifor heuselrihgcthderalt hafroon the ndmal surface

lifting cabl ggnlde 33s £461169sSaG a (RCALE, 3nd SnbHRD 2'908ertﬂetl?ar{dl%g

gantry 2 to ensure _secure trans ortati on. The op eration of ral sing
the cage 3 | £aGEY deleribegking tﬂh%rcaaﬁ& éb‘?rﬁpffsféén@%t? avdpek t&?%e 3
to the inmrer shedhQnResdyi Attuation of the lifting winch 14 is then commanded to

20 enable driving of the winding drums 15, 16 and thus the lifting cables
12, 13 connected to the cage 3 in order to lower the cage 3 vertically
between the vertical uprights 6, 7 until it is totally immersed. The cage
is immersed via the trench 5c¢ situated between the floats 5a, 5b of the
naval vehicle 5 and is guided by the guide frame 19 as far as the level

25 of the surface of the sea.

The launching position of the cage is shown more clearly in
Figures 6 and 7.

The cage is immersed until it reaches a particular immersion
depth. It will be noted that the umbilical winch 17 is also actuated to

30 synchronize the length of the umbilical cable with the lifting cables
12, 13.

In a second step, seen in Figure 8, once the immersed cage 3
has been stabilized, the pivoting mobile arms 27 are pivoted into an

open position in order to the release the craft 4. The notched means



During the steps of recovering the craft 4, the naval surface 20
vehicle 5 follows the carriage 26e at a |low forward speed in order to
align its trajectory with the trajectory of the cage and to
facilitate penetration of the craft 4 into the receiver cage 3.

Thanks to the invention, during a phase & recovering the craft, the
i ntroduction of the craft into the docki ng neans enabl es allgnnent

25 of the axis of the craft with the axis of said docking neans to be
achieved. It is thus possible to be sure that, in the hol ding
position of t artic#hatlon axi ar s

bi h
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hel d proper| ytoM¥%ovihg ttadveicongentk 2fechaniwdbd yisedtumedusly ihorder to

gantry duringqh$e (80 ct4ANSR ﬁﬁ@\?é W a frBaPEhé""c%Q@t aUE%eHﬁEl'lf'l u%@ft

in order to prevent any OSCI tion cause novenent of
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part of the c oh ca connect edf e cage
(3) and abl e tbwasd thetichet 3t fithe cagef3. (4), char acteri zed inthat it

conpriggs _a handl i ng, &t riyet ﬁ(g?e) 2%@395 4chende tﬁa> X@Hdtﬁ%%@%@el the

vehicle (5) and rreans (29) ocki ng t e cage structure
(2), the cagergh) 4ok @QS%Wt@QP@HYthlétmeswgfctuﬁéd(mldbynmqsatlﬁg by

cables (12, ZX3fuation of tBe HRWIFNiaRthsaANd pOEAEET ntde¥i ERsRACHHGtitth tor
Caima1, V\/nerelg th?lg Efé 3) conprises nobile arns (27) pivoting

bet ween an op}léﬂ a closed position of |ocking the craft
(4). 3. Laur‘ild’m ragaﬁnctl hasedeiny tideiage Rdaothds ngay as Ghahmalsat to
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cage 3 is then locked to the gantry 2 to ensure secure transportation.
The operation of raising the cage 3 is not described further and
comprises the reverse steps to the immersion operation.
During the steps of recovering the craft 4, the naval surface
20 vehicle 5 follows the carriage 26¢ at a low forward speed in order to
align its trajectory with the trajectory of the cage and to facilitate
penetration of the craft 4 into the receiver cage 3.
Thanks to the invention, during a phase of recovering the craft,
the introduction of the craft into the docking means enables alignment
25 of the axis of the craft with the axis of said docking means to be
achieved. It is thus possible to be sure that, in the holding position of
the mobile arms, the articulation axis of the arms is parallel to the
longitudinal axis of the craft so that the craft is held properly.
Moreover, the cage is mechanically secured to the gantry during its
30 transportation with or without the marine craft in order to prevent any
oscillation caused by the movement of the naval vehicle. Finally,
thanks to the invention, the marine craft is launched and recovered
when immersed between the floats of the naval vehicle. Recovery

when immersed enables the effects of the swell to be reduced.



(10a, 10b, I la, 11b) including at |east one nobile wheel tensioned
by at |east one actuator (10c, 1ic). 4. Launching and recovery
devi ce according to Claim 3, wherein the actuators (10c, 11 c) are
hydraul i ¢ actuators. 205.Launching and recovery device according to
any one of the preceding clains, wherein 5he structure (2) conprises
a guide frame (19) sliding vertically be%meen a low position for
receiving the cage (3) and a high position for |ocking the cage (3).
6. Launching and recovery device according to any one of 25the
precedi ng clains, conprising neans (18) providing a data |ink and an
el ectrical power supply to the cage (@LAIMS 7. Method of

| aunchi ng and recovering a marine craft (4) accommobdated in a cage
(3) supported by a structure (2) fixed to a naval vehicle (5),
characterized in that it conprises the follow ng 30steps: 11 the

coge (3] caui poec 1 S9E B o ofhel Byl QRSSO AR B
requi red dept(#)ofconesigicon. ca8ze ddnchimgeesidiredbgeriali owith docking
accordi By to fLLaid3e) 5&f!a?brt@&:tt%r irged vientihato i pg offth@ SePrtof4) and a
l aunchi ng thetre(lzcrt?grtl c(aﬂé (25) connected to the cage (3) and able to be hitched to
the craft (4), characterized in that it comprises a handling structure (2)
adapted to be fixed to a naval vehicle (5) and means (29) for locking
the cage (3) to the structure (2), the cage (3) being connected to the

10 structure (2) by lifting cables (12, 13).

2. Launching and recovery device according to Claim 1,
wherein the cage (3) comprises mobile arms (27) pivoting between an
open position and a closed position of locking the craft (4).

3. Launching and recovery device according to Claim 1 or

15 Claim 2, wherein the lifting cables (12, 13) are supported by wheels
(10a, 10b, 11a, 11b) including at least one mobile wheel tensioned by
at least one actuator (10c, 11c¢).

4. Launching and recovery device according to Claim 3,
wherein the actuators (10c, 11¢) are hydraulic actuators.

20 5. Launching and recovery device according to any one of
the preceding claims, wherein the structure (2) comprises a guide
frame (19) sliding vertically between a low position for receiving the
cage (3) and a high position for locking the cage (3).

6. Launching and recovery device according to any one of

25 the preceding claims, comprising means (18) providing a data link and
an electrical power supply to the cage (3).

7. Method of launching and recovering a marine craft (4)
accommodated in a cage (3) supported by a structure (2) fixed to a
naval vehicle (5), characterized in that it comprises the following

30 steps:

- the means (29) for locking the cage (3) to the structure (2)

are unlocked, and



pivoting nobile arns (27) are positioned in an open position for
unl ocking the craft (4), the docking nmeans (26) are caused to slide
to the entrance (3b) of the cage (3), 10- the traction cable (25) to
which the craft (4) is hitched is paid out. 9.Launching and recovery
met hod according to Caim?7 or Caim S8, ?paracterized in that during
the step of recovering the craft (4): 15-"the craft (4) is drawn into
and docked with the docking neans (26) of the cage (3) by neans of a
winch (24) fixed to the cage (3), - the pivoting mobile arns
(25) 2a(@)lre EOSI tioned itRe acecgeogeﬂ e@ﬁ%%é(pﬁvﬂ‘tfﬁrtﬂeoﬁi@rn% tch@ftg(éﬁ)fﬁs (18wered
an - the ca equi ppe i.th the craft (4) is.raised vertic
Gntil it is GeRsay Y EER Rl LS TR Tho PheT BB SRS Yo
(29). the required depth of immersion.

8. Launching and recovery method according to Claim 7,

S characterized in that during the step of launching the craft (4):
- pivoting mobile arms (27) are positioned in an open position
for unlocking the craft (4),
- the docking means (26) are caused to slide to the entrance

(3b) of the cage (3),

10 - the traction cable (25) to which the craft (4) is hitched is
paid out.
9. Launching and recovery method according to Claim 7 or
Claim 8, characterized in that during the step of recovering the craft
4):
15 - the craft (4) is drawn into and docked with the docking
means (26) of the cage (3) by means of a winch (24) fixed to the cage
(3),

- the pivoting mobile arms (27) are positioned in a closed
position for locking the craft (4), and
20 - the cage (3) equipped with the craft (4) is raised vertically
until it is locked in the structure (2) thanks to the locking means (29).



