SYSTEM FOR AUTOVATI CALLY LAUNCHI NG AND RETRI EVI NG AN UNDERWATER DRONE The
present invention relates to the general field of 5 the handling, |oading
and unl oadi ng of objects froma transport platform WMre particularly, it
relates to the systens for |aunching and retrieving underwater craft froma
ship. 10 The handling of a unmanned underwater vehicle, by a transport
platform a ship for exanple, has hitherto generally required the
i nterventi on SYSTEMEPRFITRBTECAALY] LAUVNGELNG AND JEFRIZVIYGUANI, of crane
type, avail abl e onboard for varmgnguswhkirkk Bgofpeerations. This 15 lifting
tool can be used sinply to nove the underwater vehicle on the platform to
deposit it on the surface of the water and to raise it back onboard from
t he surfaceTh20pbereng lawechiing, rteietatt achi nge obehheavehiiclia tor t he crane
and then it e care t .perf.ar | |y. by operators responsible
for han ing?éAhgggﬁ%% éi%?gﬁégsoﬁgfﬂggaggﬁﬂbEgt%g 8 at %?nﬁ%ﬁ?ﬁc es the
vehicl e to Fhenrafe Pablécafd dltEanPpbsitirbaslyonbdar dedates o | i ght
craft,inflatebl everahlk keype 1dblcreXaVPhaa rebeasesitbe yehigle mhile the
| atter is floaﬁig%fon the .surface. Conversely, during the retrieval of the
vehicle, a t&e%d Posi tioked onboard a light craft attaches the vehicle
fromthe surface, while a team positioned on the deck of the platform
rel eas t ehi . TJhi s typ dl i i dit| to t fact that
g% ey ehbahesndhick P, flaiand! it 0. addidhan ko the © hat

it 35 invol ves arge nunber of operators,

attachnment s8I dase! dpetati ofs Thidt Ber c &Fvaed Sout hahi e fisegteehicle i s
on the surfagerandy trdgsitlear eher e nsubjreetibe WaveumRyemRRt-orGeasequent |y,

| aunchi ng %FqJ%ﬁprhe ing a vehicle bn heaéy mﬁather is - 2 - difficult.
First of alt i 8qiicres *thE 6F&rat or §5E57 p8rf 6F fir'st CABRmeAT2anhd rel ease
oper at i ons dd eheaponedt héor f vamiguki ght feiaft whiechtisnkl.l Shited to this
type of zweat:her ., Then, it iy th 5,.yehicl
positig%ed on%ﬁﬁg g&?%aéﬁﬂﬁgg%r5§$%f$§m#%gS%§a%ﬁg?f8%%1k%ﬁ%g §ﬁ§§novenent
of the wav&&lrekes ot Ghfosibife o Hai AEBPRLE fitxe pbaet pBAface

of the water and o raise 1t back onboard from the

surface.

20 During launching, the attaching of the wvehicle to the
crane and then its release are then performed manually
by operators responsible for handling. A team posi-
tioned on the deck of the platform attaches the vehicle
te the crane cable and a team positioned onboard a
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releases the wvehicle while the latter is floating on

the surface.

Convergely, during the retrieval of the vehicle, a team
30 positioned onbecard a light craft attaches the wvehicle
from the surface, while a team positioned on the deck

of the platform releasges the vehicle.

This type of handling, in addition to the fact that it
35 involves a large number of operators, also has the
drawback that attachment and release operations must be
carried out while the vehicle ig on the surface and it
is therefore subject to wave movement. Conseguently,

launching and retrieving a vehicle in heavy weather is



Consequently, in heavy weather, launching and retriev- 10 ing the

underwat er vehicl e becones perilous both at the human | evel

danger to which the operators responsible for handling are subject,

t he equi pnent | evel

t hrough the

and at

through the risk of damage by collision both to the

transport platformand the |ight craft Zand to 15 the underwater vehicle.

Thus, the use of the underwater vehicle in al

weat hers is generally
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impossible to maintain a fixed position.

Consequently, in heavy weather, launching and retriev-
ing the underwater vehicle becomes perilecus both at the
human level through the danger to which the operators
responsiblie for handling are subject, and at the equip-
ment level through the risk of damage by collision both
to the transport platform and the light craft and to
the underwater wvehicle. Thus, the use of the underwater

vehicle in all weathers is generally handled from a

dedicated platform, eguipped with specific means -

closely adapted tc the vehicle concerned, enabling the
vehicle to be attached and released automatically.

One aim of the invention 18 to propose a solution
making it possible to employ an underwater vehicle from
& transport platform without reguiring the intervention
of handlers in order, from a light craft, to attach the
vehicle to the lifting means with which the platform is
egquipped and then release it. Another aim of the
invention 1s to propose a sclutlion that makes i1t
posgible to carry out these operations while limiting
the risks of collision betwesaen the platform and the

underwater vehicle when the latter is in proximity to

the platform.

To this end, an cbiect of the invention i1s a handling
cradle for launching and retrieving an underwater vehi-
cle, comprising a frame forming a dorsal ridge and
providing an Interface between lifting means and the

underwater vehicle. According te the invention, the

frame comprises:



the platform To this end, an object of the invention is a handling cradle
for launching and retrieving an underwater vehi- 35 cle, conprising a frame
form ng a dorsal ridge and providing an interface between |Iifting nmeans and
t he underwat er vehicle. According to the invention, the franme conprises:

-3- - means for adjusting the overarl3bJOyancy; means for automatically
aligning the vehicle with the dorsal ridge fornmed by the frane; nmeans
for graspi ng ttheanvehicd eddfuseringhéhier averhad Sheenanali:gned with the

vehicle. Accordingtoca nrafewad amodbgenraf, the. nxenthan, the means

for adjusting e overall buoyancy conprise fl oats arranged al ong
the frame. 10 W@%dkdﬁﬁﬁ-Féd@ﬁoﬁﬁé@eér@Veﬁhéd%éﬁﬁédlnent of the invention,

whi ch can he Crﬁliﬁ%ié"leﬁbw thz thengr esedivagh ieiTkodi pest , chhe areanrs Hr aligning
the frane wt Fﬂpdergp er. vgﬁicle co?%rise an end piece of conica
overal | °15 sh AFGES ¥f “Bn&P&ndSBF “CRe frame, the end piece being
di mensi oned and configured to accommodate the front end of the vehicle.

Accor di ng 3&@&%[}% ef prefe &%cée%@gadlmdmeﬁhe Enyen- 20,4410y whi ch can

be combi ne rece enbodi ment, the_ means for grasping the
vehi cl e corgid s&edid §P¥|@QD&FédﬂgrﬁﬁmérPﬁﬁﬁ%al R UCNETFY arfTE i d SSonf i gur ed

S0 as to engiinclse trheakat eraknwabll s1e6figt bBrRevehbgbe. 25

10

According to another preferred embodiment c¢f the inven-
tion, which can be combined with the preceding embodi-
ment, the means for aligning the frame with the under-
water wvehicle comprise an end piece of conical overall
15 shape arranged at one end of the Iframe, the end piece

being dimensioned and configured to accommodate the

front end of the vehicle.

According to another preferred embodiment of the inven-
20 tion, which can be combined with the preceding
embodiment, the means for grasping the vehicle comprise
two articulated arms arranged on the frame and

configured so as to encircle the lateral walls of the

vehicle.

25
Another object of the invention is a remotely-operable

handling system for an underwater vehicle, which
comprises lifting means associated with a handling
cradle according to the invention, the grasping device
30 being connected to the Iifting means by an electric

pulling cable wound on a winch.

According to a  preferred embodiment, the handling
system according to the invention also comprises
35 control and monitoring means for ensuring the alignment
of the frame with the vehicle and actuating the various

means of the handling cradle, the control and



Anot her object of the invention is a renotely-operable handling systemfor
an underwat er vehicle, which conprises lifting neans associated with a
handl ing cradl e according to the invention, the grasping device 30 being
connected to the lifting nmeans by an el gctric pulling cable wound on a

wi nch. According to a preferred enbodi nent, the handling system according

to the inventio | so conprises .35 control an ni.t ori ns f.or
ensuring t hg%%rﬁn%%njian gggf%ggf rbée%}g{/vi %ﬁa{lﬁréu\g%nlgclb aﬁggag‘?%alfaciri% t he
various - 4tewymmhiqadrieng signals being transnmitted by the electric tow ng

cable. According to another preferred enbodi mrent of the 5 handling system
ined. wi_.th the preceding

according to the jnvention, which can b coqg

embodi nent, Pt??eomgr oltc’anda%"rﬁ&?%rilﬁﬁeﬁﬁﬁ%§ cofipPPSemattantfa fBEnt ed on
t he handbi ngrecriadirgs condigur ede¢odinewebhehundenwat etovehivil endesing its
approach to yhe. handldng, cnadle, ﬂﬁf’e&%dgf-ﬂ%' ggbgﬁgmeﬂgr athong of .ahi gni ng

the frame wth the vehicle. Another obj]ec e Invention is a method for
| aunchi ng afth e Walt Br Re HIRAT byCHRahES of tIFECES Hegib i System

accordi ng t teatlde inaventreane acBrREhedraber eby thewf olkhew ngdepekati-ons are
carried out _jRn. c i.on: .. positioning .the handling.cradle.containing the
vehicl e aboyéﬂf%g%wgﬁeﬁggléﬁ%;%ﬁ??g%ﬁ%t%?mfhom%a?%g“ﬁ%naf?ﬂgecﬁﬁﬁle;

cont r ol 1¢ ngdue npmErssi epre vt 19s haihdld Ngrdmed| ehe o frhmedesi tredtdept h;

vehicle,

Another object of the invention 1s a method for
launching an underwater vehicle by means of the
15 harndling system according to the invention, a method
whereby the following operations are  carried out in
succession:
- positioning the Thandling cradle c¢oentaining the
vehicle above the water plane;
20 - 1lifting down the handling cradle;
- controlling the immersion of the handling cradle to
the degired depth;
~ releasing of the vehicle: opening the grasping
means;
25 - piloting the departure of the vehicle;
- switching the vehicle to standalone operating mode.

An object of the invention i1s finally a method for
retrieving an underwater vehicle by means of the
30 handling system accerding to the invention, a method
whereby the following operationg are carried out in
succession:
- switching the vehicle to remote-controlled operating
mode ;
35 - piloting the approach of the vehicle;
- inserting the wvehicle into the alignment means of

the handling cradle;



rel easing of the vehicle: opening the grasping neans; 25 - piloting the
departure of the vehicle; switching the vehicle to standal one operating
“nmode. An object of the invention is finally a nmethod for retrieving an
underwat er vehicle by neans of the 30 handling system according to the

i nvention, a nethod whereby the foll owithg operations are carried out in
succession: switching the vehicle to renpte-controll ed operating node; 35
- piloting thekappiaachnef «tdig atehiredging | bserliing the: vehi€d ewiinho the

al i gnnent neang of gge Tandling cradle; - 5 - keeping the vehicle noving
to align the f Sre With' the vehicle; stopping the vehicle and closing the
gr aspi ng neansstopbpitgnghapvelhieMehirgd eligsithe Hendidanpicmadicenss -

posi tioning_the; bandling cradhe end asi ngwd hewehigl e ddyithe storage area.
The devi ce according to the |nvent|on,advantagggusly enabl es a transport

platform a scPeRtFFPRIRHI p ti6r THREXAMS e, SEECEr r PR Aridér watB® vehi cl e

an autonati c velhtteeofinretatdinetaysmalda.size for exanple, and to
automati cal ly deploy such a vehicle, even in heavy seas, w thout requiring
manual operations and without risking a collision between the platform and
the 15 vehi Ehe. dRiiigadeptogn@hic car alk® ddvamtdgeousfyabeapertoiyred with
sinple lifting.neans, Thenkgatur es andadvagt ages..of; 4:he kAygntion will be

10 example, to carry an underwater wvehicle, an automatic
vehicle of relatively small size for example, and to
automatically deploy such a vehicle, even in heavy
seas, without regquiring manual operations and without
risking a collision Dbetween the platform -and the

15 vehicle. This deployment can also advantageously be

performed with simple lifting means.

The features and advantages of the invention will be
better appreciated from the following description which

20 explains the invention through a particular embodiment
taken as a nonlimiting example and which is based on
the appended figures, which represent:

- figure 1, a schematic representation of the grasping
device according to the invention,

25 - figures 2, 4 and 8, plan views illustrating the
operating principle of the grasping device according to
the invention,

-~ figures 3, 5 and 7, plan views illustrating the
operating principle of the grasping device'acéording-to

30 the invention, |
- figures 8 to 10, illustrationsg relative to a wvariant
embodiment incorporating video means for guiding the

vehicle toward the cradle and menitoring its position.

3%  The following descripticn presents the feabtures of the
invention through & particular application taken as a
nonlimiting example of deployment. The application

described here relates to the implementation of handl-



better appreciated fromthe follow ng description which 20 explains the

i nvention through a particul ar enbodi nent taken as a nonlimting exanple
and which is based on the appended figures, which represent: - figure 1, a
schematic representation of the graspigg devi ce according to the invention,
25 - figures 2, 4 and 6, plan views il Fustrating the operating principle of
t he grasping device according to the invention, figures 3, 5 and 7,

pl an views ihdustaatdmiond hendpertatiiavg rer imeeins e odndtrelgraspiaigdevi ce
accordi ng 18, 304 e, et Oype, bLoyres: 8 &Hdégwakgkum@&iﬁns relative to

a vari ant nment | ncor por deo neans e vehi cl e
toward t he T¥&de %ﬁ@%nlat R té’l&@’sptl ofie 3 %qu@\ﬁ g Xdescri ption

presents the-dgat;wes cef t:h@ lmﬂe@ﬁimnthrﬂuwm@e@arﬁcb CWmrseappliscat i on
t aken a a nQ?Ilnltlng e %) nchTltl1e ap gllcatlon deﬁcrlbed
her e relatégl%fWﬁ%?lrnﬂ atlﬁ{l han ? IRg - Mg t94dndRing and
retrievi ng neeansersenote vyl aperated;nlsui tenbTosas dronentypé duweowat i c

under wat er \ﬁeh%&]'rﬁngl:'gurd%r%a%h%g% gener gl M}@L\e{gofafér@ hangking cradle 10
according to e 1nvention, intended to house the underwat er vehicle

during Iauﬁﬁﬁrﬁf%ﬁkﬁré%r?é&é?hﬁﬁnéﬁvé%spu#%éngaﬁﬁ§#%nﬁﬁn95%%nﬁP|ses a
central franetlinkoerkagealdorsal ridge and a fixing area 17 where the
cradl e is attached to a pul ling cable 18 used to lift the cradl e 10. 10
PreferéBIy, the cable 18 is attached to the cradle 10, as illustrated by
figure 1, ﬁk&famabﬁvicmhat@@bﬂﬁxﬂﬁgiﬂlﬁﬁﬁﬁ%hwﬁytomhbﬁ FrafisestiSpended at

the end of Ahe 16ableq cbhe 1or adl g 40 ican he ézﬁegwleﬁnseéédf%m ut 15
inflicting excessive twisting on the U||IH cable 18. The ¢ % frame 11
supports gridspihd nédrs TASHi st i bt §458FS gdtH§:I5 Eerr%nd oﬁ Fgured to
grip and hekgithe tiserwatize vighi che. W eferably,othesedeanshdds 20

SgﬂFL: gbsr%%?38§:ﬁ§ %% ¥@¥|Ie(ﬁk%ﬁ§ngﬂghqéygﬂ $%|SE%%Q‘ theogrggglng
means may, for exanple, conS|st as illustrated in the figure, of a
plurality @BeseE%n@EaﬂigEQa%%nslhn1§M%ﬂ5¥5§(ﬁgﬁé§§%ﬂéﬂ means 14
digtributed along the latter and configured to grip and
hold the underwater vehicle. Preferably, these means 14
20 comprise articulated arms which, on command, encircle
the wall of the wvehicle by following the profile of
this wall. Tc¢ this end, the grasgsping means may, for
example, consist, as illustrated in the figure, of a
plurality of sets of rigid arms in the form of circular
2%  arcs 15, 16, articulated at the frame, arranged Iin
opposition to one another and being able, on command,
to be lowered to grip the wvehicle or be raised to
releagse it. Alternatively, the arms forming each set
may consist. of a plurality of articulated segments, the
30 latter configuration for example allowing a vehicle

whose wall dJdoes not have & regular profile tc be

gripped.

From an operational point of wview, the grasping means
35 are actuated when as the underwater vehicle—mhas
penetrated into the space 101 delimited by the cradle,

it is positioned inside this space so as to be in



25 arcs 15, 16, articulated at the nframe, arranged in opposition.to one
anot her and being able, on command, to be lowered to grip the vehicle or be
raised to release it. Alternatively, the arns form ng each set may consi st
of a plurality of articulated segnents, the 30 latter configuration for
exanmpl e allowi ng a vehicle whose wal [ doés not have a regular profile to be
gri pped. From an operational point of view, the grasping neans 35 are

act uat ed whemtasct hel Uhnd@hwatﬁtazrwemicl anflagopemet pat edtedt ot hehagpace 101

delimted by dhecradlie, skt gas-poshiionedsi oshde bhis gpace.gpoas to be in

- 7 - contact wit rane and to be oriented so Its main axis is
paral | el to'the Tars 1élofaﬁﬁ@ f FaRRCT The FPaR® 145 al 5o supportiscneans 13
for enabl i ng:@itTRt i0p0osidriionj ngr okhkhesarehicd e: heside thbe sspage 5 101
delimted 2%MFthC adléédn Eartlgulacx;t al i gnnment__r Lathve to. the axis 19
of the fra To THI'S end, These means Consi st ~of Krechinftal *$ruct ure
fixed to théJKM@ﬁmtoﬁeuhélﬁﬁaWQ tief emiing 14 sfacés=1Irazat Toanhheuse t he

front end of,d hetﬁ@Qeclz@eaﬁgcqrocém%thoffo £h%éé}¥£ﬁé n, dhe strycture 13
has a fl ared openlng enabling the front end of the ve icl’e to be housed in

the housi ng $Face L3 RvERCRF Phe BPENITHAES s FotisiHd ct | §PaFFgRéd with the

axi s 19 of trhe E@&n&oﬂyy1ﬂﬂermﬁﬁﬁﬂa®ﬁ$ oAt ehkheebpace . 10t -dekiatt ed by the
front..end .of the vehicle is

or29) 40, 19, Ll LGERLANSTchg LoRle phgn gLy gt gd o Ahg-yenil | <
in contacteWﬁbhlﬂﬁebWQIfnﬁﬂﬁrﬁm$ chaeomedtlclleastc dte ahwessd short
distance frem theudatd erapdQ® 131 even if the vehicle is not
strictly aligned with the axis 19 of the frame when it
penetrates into the space 101 delimited by the cradle
15 10. It is arranged so that, when the front end of the
vehicle is completely 1is engaged in the housing space
131, the frame 11 1s positioned 1in contact with the
wall of the wvehicle or at least at a wvery short

digtance from the latter.

20
Preferably, the means 13 for enabling autcmatic
poegitioning of the wvehicle inside the cradle 10 are
assoclated with complementary means making it possibkle
to check that the vehicle has been correctly positioned

25 in the cradie. These monitoring means, not represented

in the figure, can take wvarious forms, the form of

devices with electrical contacts or optical devices for

example.

30 According to the invention, the frame 11 also supports
means 12 which provide the cradle 10 with the variable
buoyvancy in water. These means consist, for example as
illustrated in the figure, of flecats associated with
ballasts configured and arranged on the structure so as

35 to confer upon 1t & horizontal position when it is
immersed. Thug, by wvarying the buoyancy cof the floats,
it is possible to keep the cradle at a given depth and

in a horizontal position. Consequently, the grasping of



Preferably, the neans 13 for enabling automatic positioning of the vehicle
inside the cradle 10 are associated with conpl enentary neans naking it

possi ble to check that the vehicle has been correctly positioned 25 in the
cradl e. These nonitoring nmeans, not re%resented in the figure, can take
various forns, the formof devices withi electrical contacts or optical

devi ces for exanple. 30 According to the invention, the franme 11 al so
supports ne@ns Indwivetr owael tive craad| @MW&@EQMWarEabI@Moyancy in

wat Th o 014 t f
water. These; g;rgg? ﬁpeﬂ Stoed A ygzgfﬁrpd@ as-tdlausteated in, the figure, o

fl oats associ aIIasts ured and arranged on the structure SO
as 35 to cdﬁﬂ%@luﬁénmﬁﬂcé-hhﬁ@zéﬁ?ﬁFWﬁ6§Ftﬁﬁﬁnﬁﬁé% 1t OSESRREr & Thus, by

varying th%&lﬁ&}dﬁ@@bu@ﬂﬁh@fbﬁaéén isb ithdgwosshbhke doerikeapnt heniggadl e at a
ntal position. Consequently, the grasping of -

gi ven dgp d.f;md HD a_horiz
8 -- &y Sefli &Pe“E5n advant ageously be done without the iatter
having to surface Consequently, the depth at which the underwater vehicle

i's grasped £@fires 220MAN agLOUShY DecfBOSENLBRLACR BcCRlMMBLELRS. SO that

this operation takes
instants the cperating principle of the handling cradle

1¢ according to the invention during the retrieval of

10 an underwater vehicle 20 by a  handling system

comprigsing such a cradle.

Figures 2 and 3 illustrate the phase of the operation
during which the operations for beth bringing the frame
i5 into contact with the vehicle and aligning the frame

with the wvehicle are carried out.

During this phase, the vehicle 21 is moving. It inserts
its front end inte the positioning means and drives, in
20 irs movement symbolized by the arrows 21 and 31, the
cradle 10 whose grasping means 14 are in the raised
position. Under the action of the movement impelled by
the vehicle and the inertia of the cradle, the latter
performs a rotational movement in the horizontal plane
and the vertical plane, a movement which has
of aligning the axis 19 of the frame 11 on the axis 33
of the wvehicle and of bringing the frame 11 toward the

wall of the wvehicle. The arrows 22 and 32 symbolize

o L
wiie erriedt

[N]
un

these two movements impelled by the driving of the
30 cradle 10 by the wvehicle 20. Conseguently, at the end
of this phase, the underwater vehicle 20 and the cradle
10 are correctly positioned relative tc one ancther so
that the actual grasping operation can begin. The
vehicle 20 then no longer exerts any propulsion.
35
Figures 4 and 5 illustrate the beginning of the actual
grasping operation. During this phase, the wvehicle and
the cradle are correctly positioned relative to one



Figures 2 to 7 present views illustrating at different instants the
operating principle of the handling cradle 10 according to the invention
during the retrieval of 10 an underwater vehicle 20 by a handling system
conprising such a cradle. Figures 2 and 3 illustrate the phase of the
operation during which the operations for both bringing the frane 15 into
contact with the vehicle and aligning the frame with the vehicle are
carried outanéxwémg tihe sephase? &hé vehiagkee r2rdid aipvdmy.tie fnseets its
front end i }&]h%p%&lteae@' 04 (aEans. apgh drh¥esnd R0 Jitss Jpvengnt
symbol i zed by the arrows 21 and 31, the cradl e 10 whose grasplng means 14
are in the ¥@ageDIGIIONS Gider-tHe Htyadtofathe-ovementt I el | ed by

t he vehicl et@ngithe i pertiaied tthe ar atdbesmdhe |Biiter ipesf opps whd ot ati onal

novenent. in_the horizaontal plane 25 an e vertical venment
whi ch hgs t?ﬁf%ﬁ%e%% a‘anlﬁﬁt é%ﬂ%%g%lg o%ﬂt%%'frane 1T%029F%e axis 33
of the vehiwdrel @ cof aﬂqhn@ﬂﬂg pﬁetﬁnanwali toward the wall of the vehicle.

The arrows 22 and 32 synbolize t hese two novenents inpelled by the driving
of the 30 cradle 10 by the vehicle 20. Consequently, at_the end of this
phase, the %@%%‘r Q}ﬂe&?‘ﬁ@t“eg 2P AR~ e %?%'afﬁuﬁ@ HF&LéorrPFEct Y posi t i oned
relative tQ£DnenanothEr B@véhatomﬁEeaglyalpgvaseﬁngsopemahmontma@‘begln

The vehol &30 Lhen o Janaer Lexer LA an SLonulRion., 35, ELaures o4 and 5
illust tel§h nrh ﬁ actual” ‘grasping op this
phase, theaméhlcﬁes%ﬁdtﬂﬁ% é@é@%@ drce @@rr%%m¢¥Ypé§¢ﬁpbﬁéd ¢@I§@ﬁve to one

cradle 10 in its movements. This phase of the operaticn

is illustrated by figures & and 7.

15 At this stage, the vehicle-cradle assembly can be
raised onboard the transport platform using the lifting
means which are not represented here, a crane for

example, by winding the cable 19 onte a winch situdted

onboard the platform.

20
According to the invention, the cradle 10 therefore
congtitutes an element of & compliete handling system
including the c¢radle 10, the puliing cable 19, the
1ifting means and monitoring and control means. The
25 function of these means is to allow t various means

possessed by the cradle 10 to be emploved. The contrcl
and monitoring means in particular enable an operator
situated onboard to manage the means 12 providing the
variable buovancy of the cradie, to manage the grasping
30 means 14 and to manage control of the winch which
actuates the unwinding and winding of the pulling cable
19, actions which cause the cradle 10 to be lifted down
and up. In the case where the handling system 1isg in
particular intended for the launching and retrieval of
35 an automatic drone-type vehicle, these control and
monitoring means may preferably be configurad to enable
the operator ‘tc check the correct positioning of the

cradle 10 and of the underwater vehicle 20, in



-9 another: the axes 19 and 33 are parallel and the franme 11 is in contact
with the wall of the vehicle 20. The grasping neans 14 are then actuated
and the arns 15 and 16 pivot according to a novenent synbolized by the 5
arrows 41 to cone into contact with the wall of the vehicle on each side of
this wall. The actual grasping oper afi A continues until the arns 15 and 16
have conpl etely pivoted so that they 10 ultimately forma belt which
encircles tpervemm:e 20=fauck causesatitey | atter tpadeiddr mhyamét ached to the

cradie 10 19,113 TRveels: o I 2.Phaseaof 4G Aperatian i ld | usghrated by

figures 6 ané I's stage, e vehrcle-cradl e assenbl y"can be
rai sed onbo&akd t%@lr%néﬁor%spl%fﬂ@%%sﬂﬁdjﬁ héorpleragtasansnedich are not

represent edcaefﬁgmae@r@ae framexanpte, e wodingit hescabhei d9-0nt o a winch
si t uat e% onboard th Accor di n to the,invention, the cradle 10

0
t her ef ore c%%%lf?tﬂlingggﬁ é%nﬁr’?ﬁa&fmg cB?rpI Po ATt -9 s £&m T2 1 udi ng
the cradl e d€hidche pul ltheg cabliitel9 Thiele | ¢hitup hgmereansy andanmeniior i Nng and

control means,.ithe 25 functiga HE tae%%rg@aansfiée& Ot@' LW the.vard ous means

possessed by t%e cradle 10 to e e control and nonitoring neans
in particul &€ erdbre a?ﬂl opéftat B8P ﬁat ethBhbGarEd t 6afahhgete héhfeans 12
provi di ng té}@ﬁtﬁdmm&r@i@mﬂb@&ﬂehereﬁﬁ&dbe zot Qdmﬂ_@&ﬁeh%z&m%pl ng 30

nmeans #ﬁ to manage nt r.al of th Wi necrhfo tuatecﬁéL nvvl ndi ng
and wi fidi ng’ of TheFnIahy “CHisie “f9 act;“:l’ ons r\/I\?n ct‘lp"ucéij éfl e 10 to

be lifted down X@Eﬁddpé A0n qrh@%@@hﬁiﬂﬁeﬁ@:%é:ﬂ?ahﬁlam@s@émhfsmn

particul ar jnt ended,for, tdie | aunchi g, and-retpieval,.0f,;35 .an 2 'ét19mi“ c
drone-type Vvehicle, these control_and nonitoring neans _nmy prefefably be

confi gur ed 4B ERAFEE t FEOBpet oP 1 £ bt ChBCK The t86r récddosiltPénieg of t he
cradle 10 amksef. the underwater vehicle 20, in - 10 - particular before

act uathgg the grasping neans 14 during the vehicle retrieval operation. To
this en the cradle 10 is equi pped with conplenentary nmeans configured to
transmt t&icheesoftrob ahdl nbhitdridige 5 eansamfeor nari owhriehat &ng to the

posi tioni ng-ok:the wehicehe d &é‘é‘-‘cﬁ@éﬁ epvérxh%@spp%érfeeﬁgws@ﬁ?ns may
consi st of video neans, xed tg%t he rear of the frame

exanpl e. Tﬁeylgle?ocﬁﬁ‘@??l PﬁgBaF e %ﬁpFBQ Soplr aefFong sFPtReedehfcl e 20
towar d t henhenddke tHe 10zkamy appeoacindwhirehr hayabe ogerdor pedcagt ogati cal |y

by Do eILeLR 20,00 cABdNcLed BOTALGLoensagtdy Pl ol Lo B cPer aor,
| i nki ng phagéerwgter vehicle to be retrieved for 1nstants corres-
ponding to different phases c¢f the operaticn. These
views obtained from a video camera positicned on the
rear end of the frame 11 of the cradle 10 are used by
25 the operator Lo manage the necassary maneuvers. The
procedure for launching the vehicle wusing this same
handling system can also be easily deduced from the

procedure used to retrieve it.

20 In such a context, the wvehicle 20 is, for example,
positioned at the end of a mission in the vicinity of
the c¢radle 10 which waits for it at a given depth,
chosen acéording to the calm nature of the waters at
this depth, then switches to a remorte-contrcoclled

35 operating mode. The operator onboard the platform

obtains an image similar to that of figure 8.



Figures 8 to 10 illustrate the manner in which a handling system as

descri bed previously and conprising a video canera onboard the cradle 10
can be enployed to handl e the taking over and retrieval of an automatic
ponding to different phases of the ope%?tion. These views obtained froma
vi deo canera positioned on the rear end of the frame 11 of the cradle 10
are used by 25 the operator to nanage the nes5dry maneuvers. The procedure
for | aunchinget heevathic| gharsian; 2 hits Saerendahdh i ho sysd enyeanml ol so be
easily dedugsﬁt{]&g etobee Phocedure usedt ogtetrieveide 30l nsuch a

context, the vehi 20 is, for exanple, positioned at the end of a m ssion
in the vici W¥§=df thRe CEPEdRe 218 W cRTHAPEs F6F FYORE 876 vén et h,
chosen accossk Ngi dro Aicheneealsmirat urre: ofp d:he: vt @fisoatd tths wiept fordt hen

switches to .a renote-controll.ed ecatin de. Thg operator onboard the
pl at f or ob?é&?ﬁ?%u?%lﬁﬂf Ssitm *%%§t§8tﬁa%to%f??§§F588§' The operator then

acts on thelnavegatiiors arke ppoprl ki o cont £bEs vehiche wehidlad sd@as to

gui de the |atdesrtonard-the £radl enand=t9 epgage iits dfoOPoLnd dn the
positioning neans 13. The qgperator onhoard the platfarm5 ohtains an i mage
similar to tHat™eA"% | far 879. 5Pt @it Eﬁsc¥%%l%r6§uI§F6ﬁeﬁf1FhéjV%hicle SO
t hat the engbhwfmdhe ofehilod evérsicend i ried yohouseddi sot heaposintd diviang: neans 13
and so.that, .t he cradl. : d.ven.in t DV nt..of vehicle, is

ori ent & sjjthéf;t%%' F%%% %6t¥1 F?%a|?§ﬁg§ &ﬁ?ht¥ﬁ% é%??ﬁg"thgtVehicle.

It sinultardowsiopneomistgr Sharie QPicogkes s Do SR smeb uvBes Meaaivéd sout and of
the result ghtaided,0p and deg cener a-ddnked 0 tikravi 880 £arRRKERPOSI tioned

at the rear of the frane. 15 Then, .as soon as the vehicle 20 and the frane
ot he GATrE To R niPorit i ER” et | woe Sore Enathar el 1o a

situation cearesgondengrtoet he i mage of figure 10, in which the vehicle is
centerfg, t he operator stops 20 the vehicle propul sion system and actuates
t he grasping neans 14, so as to enclose the vehicle in the cradle. The

cradl e 10 T&ephersr aPsadaenbbar UeRheler ARspBFt tpratrerm by €6nEFsI1ing the

wi ndi ng of -t-Beipulbi RgCabligntd AU posidhoned Whtht snst ahagRearea by the
in a situation corresponding to the image of figure 10,
in which the vehicle 1is centered, the operator gstops
20 the vehicle propulsion system and actuates the grasping
means 14, 80 ag to encleose the vehicle in the cradle.
The cradle 10 is then raised onboard the transport
platcform by contrelling the winding of the pulling
cable 18, and positioned in 1ts storage area by the

lifting means.

D
i

The exchanges of information and commands between the
cradle 10 and the contrcl and monitering means are
handled, conventionally, via the cable 18 which links
30 the cradie o the l1ifting means. To this end, this
cable, called '"electric towing cable", may include a
plurality of strands intended to £fulfill the pulling
function and one or mecre strands forming electrical
conductors intended to conduct the gignals exchanged. by
35 the c¢radle and the contrcl and monitoring means.

Alternatively, it may include strands consisting of

optical fibers.



25 lifting neans. The exchanges of information and commands between the
cradle 10 and the control and nonitoring neans are handl ed, conventionally,
via the cable 18 which Iinks 30 the cradle to the lifting nmeans. To this
end, this cable, called "electric tow 9 cable”, may include a plurality of
strands intended to fulfill the pullin g function and one or nore strands
formng electrical conductors intended to conduct the signals exchanged. by
35 the cradie afdrt heheontxdharared noni t ordmpmeansand t enhagmaelan it may

i nclude st r@é\gﬁe&r?n%h%t' 0eL9E1 optd.cal tfﬂéoerc%ntroll2andA%nc§zpftm%gexchanges
of commands and I nformati on between the vehicle and the control and

moni t ori ng FRSES, (HESE Y b&ScaFffiadegutChy a1y &PBr RN ERE i&ifhuni cati on
means. | n a¢antdicdarcremboedistentn of phecichapd icagosystem drhehe

comuni atlon ans é%i for %hanpbﬂmﬂp%u]nﬁgalledeggﬁ}he crad%g

i Cen
| mpl ene t| P st ing a andllng system as escrlbef"preV|oust IS
advantageous%ymn&ﬂeksinmﬁéaQQEﬂhenuébeoﬁrﬁﬁé@cradIe 100 according to the

i nvention, A0mhichii itagl f {akes ino agcountghost Ofsyua@mspea%l fic
features of_ the vehlcle 20 to be, launched and retrieved. |n this way, since
the cradl e SRS CHRST tRAFE W Ple AdAFVANTGI SNt dEee | F1FBLR0EHDI y usef ul

to InStallﬁﬂ%ﬂﬂé@CoflEhen@raﬂdEDQMM4ﬁr¢mﬁdEng|ﬂﬁldﬁﬂ-lbﬁehahbm” t he
broc eyl o WiQfey) WY AU LE! YT DG BN MNGENALY hiple aie Al so

si npl i |ed can al'so lIa equently, the
met hod forI@aﬁﬁ@ﬁﬁngcéh dﬁ@érmﬁ@@¢cé© véﬁlcﬁé>byb®eah§u@¢h@@e Rafdl i ng

systen1accgggkngvgg t&% AV entEon bﬂﬁb%”&ﬁhsc&@%i&othWbﬂ§+@EﬁEé§'OnS in
successi on: Sltl nlng t he c¢radl 10 contalnln%) vehi c above t he
wat er pl ané; G t EFRGCALI t RECERPEGSer adi eX 302 t@%ﬁ?rdﬂ?? th& i mersion

of the cradhetbdlt hepatesiiedldépihy wawl ndiundinbe edeect ri cnpuibnng cabl e

18; asing t ' h s. 3014:
remot el y pléﬁéﬁng f ezggﬁggﬁﬁ%%goﬁgghggéghlgpg %Hg{a§£%£§EJ?§H‘a§
underwater vehicle are alsc simplified. They can also

largely be remotely cperated.

Consequently, the method for launéhing an underwater
20 wvehicle by means of the handling system according to
the invention implements the following opesrations in
succession:
- positioning the cradle 10 containing the wvehicle
above the water plane;

LS —_

5 - 1lifting down the empty cradie 10;

]

- controlling the immersion of the c¢radle to the
degired depth; unwinding the electric pulling cable
18;
- releasing the vehicle 20: opening the grasping means
30 14;
- remotely piloting the departure of the vehicle 20;

- switching the wvehicle 20 to standalone operating

mode.

35 gimilarly, the method for retrieving an underwater
vehicle by means of the handling system according to
the inventicn implements the following operations in

succession:



switching the vehicle 20 to standal one operating node. 35 Simlarly, the
nmet hod for retrieving an underwater vehicle by neans of the handling system
according to the invention inplenents the foll ow ng operations in
succession: - 13 - switching the v_ehi%l_e 20 to renote-controlled
operating node; piloting the approach ©of the vehicle; inserting the
vehicle into the alignnment neans 13 of 5the cradle; keeping the vehicle
nmovi ng to ati gewithehifrcanethg wivehiche vehi cl ¢20; remboppiangtie atehi cl e and
closing the grasping feapsiel4; attachnment; 10 - raising the cradle 10
encl osing the vehicle™20; positioning %he cradle 10 encl osing the vehicle
20 in the storRige dréa thenprereatingisteR HEfRG4E advant ageousl y does not
15 assune t-he irmdeermient itor aferdperatiars tmheperfiammeattt achment 3ard r el ease
operatigns in & %neti se_peri | ous conditions. - 14 - CLAIM
1. Ahandli ngcra e(cfﬁ') orl aunchingand 5 retrieving an underwater vehicle
(20) havi ng- a hesmicioe akes vebowpei SNeiG-ae f rameal 1) fodvemi Pepae dédsal ridge
and providi ng,anyi Rterfage-hetween lifting means and the underwater vehicle
(20), Charqptggbéggnbnt%géamﬁg%ﬂkf%gﬁi(%}%sfggpghge%fasping means
14: attachment;
10 - raising the cradie 10 enclosing the vehicle 20;
- positioning the cradle 10 enclosing the vehicle 20

in the storage area.

Implementing such methods advantageously does not
15 assume the intervention of operatoxrs to perform

attachment and release operations in sometimes perilousg

conditions.



0- neans (12) for adjusting the cradle (10) buoyancy whereby the cradle can
be positioned at a given depth chosen so that an operation of grasping the

underwat er vehicle takes place at relatively caIn1depths;M;§Pﬂ§itioning
means (13) for enabling automatic positioning of the vehiclé i'nside the
space delimted by the cradle; and _ ,, _ grasping neans (14) for
grasping the vehicle after the franme (11) has been aligned with 20t he
vehicle (20); the positioning nmeans (13) being configured to align the
vehicle axis and the dorsal ridge when, upon the vehicle's front end being

inserted into the positioning neans etatrlwe cradle, an inertia of 25 the
cradle, coupled with an external force provided by a nonentum of the

vehicle, swings the cradle into alignnment with the vehicle axis. 2. The
handl i ng cradle (40) fasdéliaigmedciradetai m1)) 30c¢hkar act enhzednyn tdrat the

means (12) for adjustingnd he-overall,puoyancy, Comprisg ballast floats

arranged along the frame (11). 3. The handling cradle 0) as ctained in

one of 35 clains “EAC1E fRaF act@EriPFédirA that "eRe pokiti 6Arngnaeans (13)

conpri se an end picecelof rcogecalndveralrl dshaperar nangedsat one.end of the

frame (11), the end.piece being %#geq_ione and _MCSLLP - %5 - nfi gured
to accommodate the frormt gng of the yzﬁic g?eﬁWa?ﬁé hardt ¢ Hy é?ggke as
claimed in any orf&asFctSrélacngnl thet3thehbranterizedoompthats the means

(14) fonograsping theavehi clie)(20dc:c0MPai se tAW af.iaécu'c%taé%a”ﬁo?l& 16)

arranged on the %rane and %onfkgug%d $0_as to encircle the lateral walls of

the vehicle (20)'uoyancy where the cradle can be positioned at a

‘ given depth chosen. so that an operation of
grasping the underwater vehicle takes place at
relatively calm depths;

15 - positioning means (13) for enabling automatic
positioning of the vehicle inside the space
delimited by the cradle; and
- grasping means (14} for grasping the vehicle

after the frame (11} has been aligned with

20 the wvehicle {(20);
the positioning means (13} being configured to
align the vehicle axls and the dorsal ridge when,
upon the vehicle’s front end being inserted into
the pesitioning means of the cradle, an inertia of

25 the cradle, coupled with an external force
provided by a momentum of the vehicle, swings the

cradle into alignment with the vehicle axis.

2. The handling cradle (10) as c¢laimed in claim 1,
30 characterized in that the means (12} for adjusting
tne overall Tbuoyancy comprise ballast floats

arranged along the frame (11}).

3. The handling cradle (10) as claimed in one of
35 claims 1 or 2, characterized in that the
positioning means {13) comprise an end piece of

conical overall shape arranged at one end of the

frame (11), the end piece being dimensioned and



10 5. A renotel y-operabl ehandl i ngsystem foran underwat er
vehicl e, characterized in that it conprises lifting neans associated with a
handling cradle (10) as clainmed in any one of clains 1 to 1B/{4LIrhe
graspi ng device of which being connected to the lifting means by an
electric pulling cable (19) wound on a nch 0. The handling system as
claimed in claim5, 20 characterized |% that it al so conprises control and

nonitoring neans for ensuring the alignment of the frame (11) with the
vehicle (20) and &ethagiihgdt Heo varrousoneans {12, f14)itof ettie dfandhiéng
cradle (10), the g¢entrok,. and nonitoring signals being 25transmtted by the
electric towing cable (19). 7.The handling systemas clainmed in claimb®,
characterized in that the control and nonitoring neans conprise a camnera
nmount ed on tAe hafdéi N80l oradlcera(1e) aenfég&tﬁ@dtQuyiemhihaqund@fmater

hi cl 0) d h tg.t dd th
vehi cl e (20) urlggai§§ @pproag 4, 4.1e han Qh cpg |c a%g%%) g@e%%gL%P%Od e

oper ati ons of allgnlng frame (11
for Iaunching an ntle rﬁéﬁérg%%ﬂﬁ%ﬂga %) Wﬁﬁlﬁﬁéhs of | t Weripanidli ngrsyst em as

claimed in any onerofciclatias 5rhe 7,15charact erdzeddd thatrthes, 5,16 -
fo'lom‘ngOperat'qg%?&?;?%léf%&&nso as to encilrcle the laterzl walls
of the vehiclse (20).
1¢
5. A remotely-operable nandling system for an
underwater vwvehicle, characterized in that it
comprises lifting means associated with a handling
cradle (10) as claimed in any one of claims 1 to
15 4, the grasping device of which being connected to
the 1lifting means by an electric pulling cable

{19) wound on a winch,

The  handliing system as claimed in claim 5,

(&)

20 charecterized in that it alsc comprises control
and monitering means for ensuring the alignment of
the frame (11} with the vehicle (20) and actuating
the variocus means (12, 14) of the handling cradle
(10}, the control and monitoring signals being

25 transmitted by the electric towing cable (19).

7. The handling system as claimed in claim 6,
characterized in that the control and monitoring
means comprise a camera mounted on the handling

30 cradle (10) configured to view +he underwater
vehicle (20) during its approach to the handliing
cradle (10) and during the operations of aligning

the frame (11) with the vehicle {20).

35 a. A methed for launching an underwater vehicle (20}
by means of the handling system as claimed in any
one of claims 5 to 7, characterized in that the



succession: positioning the handling cradle (10) containing the vehicle
(20) above the water plane; 5lifting down the handling cradle (MO§tLP
controlling the i mrersion of the handling cradle (10) to the desired depth;
rel easing of the vehicle: opening the grasping nmeans (14); 10- piloting the
departure of the vehicle; smﬁtching_%&g_yehicle to standal one operating
node. OA nethod for retrieving an underwater vehicle by 15 neans of the
handl i ng systemas clainmed in any one of clains 5 to 7, characterized in
that the foll ow n§oéperatdonscacsatarrfed OUE i n succiessi onout  in

switching the vehksgkest9:i6€n0te-controll ed 20operati ng node;
serting the vehicle into the

piloting the approach of the vehicle;, i t o
posi ti oni ng means (lﬁﬁstﬁl?WﬁFQMﬁﬁﬁi?ﬁf%fﬁ%ﬁecfﬁ@}? (10} containiggeping
t he vehicl e novi nght ovatbighe t el f raamer <2 8(HEL wanitrth tiheavsehi cl e (20);

st oppi ng 4 he vehicl e {20),and. gl asing, -t-he :9r j e, .(14); raising the
vehicle (20) in the handl?hg,cradle (f%??‘gﬁﬁ%%gggf1dﬁﬁzg t he handling

cradl e (20) encl osi P tHe VeriTl ett20) 1iHet hgoBt ordge Erea. handling
cradle {10) to the desired depth;

- releasing of the vehicle: opening the grasping

means (14);
10 - piloting the departure of the vehicle;

- switching the wvehicle to standalone cperating

mode .

A method for retrieving an underwater wshicle by

ite

15 means of the handling system as claimed in any one
of claims 5 to 7, «characterized in that the
following operations are carried out in
succession:

- switching the wvehicle to remote-controlled

20 operating mode;

- piloting the approach of the vehicle;

- linserting the wvehicle intoc the positioning
means (13) of the handling cradle (10);

- keeping the vehicle moving to align the Fframe

25 (11) with the vehicle (20);
- stopping the wvehicle (20) and closing the
grasping means (14}
- raising the vehicle (20) in the handling cradle
(18):

30 - positioning the handling cradle (10} enclosing

the vehicle (20) in the storage area.



