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SYSTEM FOR AUTOVATI CALLY LAUNCHI NG AND RETRI EVI |mwmwn
UNDERWATER DRONE The present invention rel ates

general field of 5 the handlling, |oading and unl oadi,Bgor

of objects froma transport platform Mre
pasYETEMaFDR, Auu'omlrat:u.wo mmsmemn‘ RETRIBVING AN
_and retrieving unde Qﬁ&ﬂ1a ship. 10 The
handl i ng of a unmanne un er Véhicle, by a
transport platform a ship for exanple has hitherto

aeRertd dedeauhiedt t B8 'r%tl%{t\éesmt':gntpte Ejé%%’%a field of

0 rators Ali ftln t ool gener al crane

5 ¢ aarv%h%de eﬁeéaiadafn&r %%%%nglptf. Rpjects from a

@@@h@bb&rts pTAtSoth. | iMd#eng ﬁaQQ|1cQﬂ%rQ§f useé Sﬂ'@I&t‘{eéoto.
ve t he, underwat er., vehicl e on t V\d‘}té atfo

SOSF’YStfamSn RE SURFACET -t é:lrla?ﬁ’d'ntgo Péﬁ%gwatter
lcarelf todoar @ fahdm .t he surface. 20 During | aunchi ng,
the attaching of the vehicle to the crane and then its
rel ease are then perforned nmanual |y by operators

10 Thepohanel &ndorcthandl wreenned eandssiaticghedebacihe by a
@%hs@ﬁaxtthepp!a@f&%m af t gghps tdwe \éﬁahgl% St mddergrangto

cabl e am posi.tioned onboard a 25 |ight craft
et AT erang. il or Rsaahye. of oPEEEB, opfRgators
weliiditd nghide X hiss |general by f isadj ngfonrhhe sypfaace:.vall—

SRIC! SHlnba ! A0 | ek SORL SR ePlabl %o This

team 30 position oard a Ii E’esthe
15  JdAitdng foum t PR shef seed mm@m Q‘@afn@’pQSFhﬁom@@e(xwater

LReideek of the @Jl%ttff@'rm reteagepokhe uehigl ethéfhls%rface
type of handllngnﬁln addi'tion to the fact_ that it

Ffvof¥8s Y89 g8 Aunter 168 S6pet bt GIASk aPBBORES t%’éom the

éruaflaaek that attachnment and rel ease operations nust
be
20 During -launching, the attaching of the vehicle 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
to the crane cable and a team positioned onboard a
25 1light craft, of inflatable craft type for example,
releases the vehicle while the latter is floating on

the surface.

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

of the platform releases 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 is on the surface and it
is therefore subject to wave movement. Consequently,

launching and retrieving a vehicle in'heavy weather is
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carried out while the vehicle is on the surface and it
is therefore subject to wave novenent. Consequently,

| aunching and retrieving a vehicle in heavy weather is
111 11111111111111E1111111F ®2300002* - 2 - difficult.

First of all, it requires the operators to perform
atltfa@.a-m@lat mdcgtelsﬁsanopei@t repsitasheayy ypatledrs to
a |I$ % a t mhlcE is LIl suited to.this type. of
F&RC WFnFean es FEAEASRdePRETEF 18T Fehit ehFGVY

lweaynhsrrt,l dt'lretrh @n ltilghts wrfeafcte whniqit oké nily saitbé to this

%fokg‘“@égﬁhége n&%ggentl%f Eggu%@ggs g%%esuh%e water
mai ntain a'fixed Rsedquent|

(€ ey t\@eélehé?osﬂtd{mlﬁﬁ r@la‘?ﬂ@e régrfage in pﬁgxnhlety to

m@era@teﬁox\f@hwmﬁe besaMesRafdAOUSE Dbl afafdie NURBE it
| evel throu%]o the danger to whjich the operators
0

FEOPRSTPEEe f“aﬁaﬁﬁlﬁ”né dreeumasdttiodnd at the
equi pnent | evel through the risk of danmage by

[ thto tr PIAS platforn1and t
ggh %gggteg 15 %@% e%%h SF et anhﬁ$%san$h§eﬁ ev-
afat rtéleunmeiamtaewen/emmlcela noetomew apdei ous hehbr aktl yhe
%@W@ﬁ“&é&@@wéhg?ggﬁakﬂ%‘%&ﬁ @fnkoeWﬂ g?ﬁét%perators

speci fi'¢_means ¢ dapt ed to the ve '
é@ﬁ@@@ﬁé@leeéﬂﬂ|Hﬁ?44ﬂ¥3m#ﬁ%l%P?bﬁ%% a%ﬁ%cﬂédtﬁﬁdGQU1P'

h@lneaa%drequttqiwugﬁﬁldne :.Zps}on@f aﬁﬁh@éetb? bBY@Aklien bdth

t | t {

e Sy EFaBERE e HITErT L BRGNS pf 46Rbr AR agRd o
mhgnuﬂdq;waueﬂru&hxawﬁlcﬁhmﬂ hanﬂless ofi ohdeunderomter
Yelighle CLAT a1l O wggkﬁgg thes 29 tRIlONG LREAFH! 141400 o
nmeans w t frorm is equi £

Belddgpd act p@@tﬁ@rmalmQﬁUHHR?dnv@ﬁt on$Eﬁ¢¥f¥¢op6§@ns

1l idittedBKESthe RRSSIDIEL dOhERFRyq OUENEBESRg the
operatlons @%4Ie Ilrn%i“? t he rlsks of collision

& SEaRRIE AR Vet e

mhen the latter is in prOX|n1ty to the platform To

s gl ap gllect Qfdhied nuent fan Lsca.handling, .o,

- cradl e

|ng an rreving derwat er
etk ingB 5 telpms Tidvw | 50 ngmpléyase findairwgtardueddlcle from

rd dge, A nr Oﬁliﬂflgrrﬁ‘nwwﬁs{lﬁa% §Hﬁ§ot£'eftl'xﬁ%x@‘e5}ﬂ:~°ion

and t he ‘underwat er vehi cl cco
|QQuhﬂHQ%ﬁr%iﬂ?f?%ﬁﬁ?coﬁﬁ@msésllght Craft to attach the

vehicle to the lift;ng means with which the platform is
equipped and then release it. Another aim of the
invention is to propose a solution that makes it
possible to carry out these operations while limiting
the risks of collision between the platform and the
underwater vehicle when the latter is in proximity to
the platform.

To this end, an object of the invention is a handling
cradle for launching and retriéving-an underwater vehi-
cle, comprising a frame forming a dorsal ridge and
broviding an interface between 1lifting means and the
underwater wvehicle. According to the invention, the

frame comprises:
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- 3- means for adjusting the overall buoyancy;

means for automatically aligning the vehicle with the
dorsal ridge forned by the frane; nmeans for
grasping the vehicle after-tBe-frane has 5been aligned
with the vehicle. According to a preferred enbodi nent

of h&gns NFEAt 4@Hust hBgMBRAS 8L 84] HabYAg e overal
?as floats arranged along the

buoyancy conprise bal , .
fra ?n%o f/%cr%oﬁb‘itﬁ@‘afic}ca Sthefl poB1BEr b nysdiledst Bith
t hethaveotsab, riigehfoaneliebgoghengdawet;h the ot

pre I ng odi f, t means f.or aljigning t r ang
Wi tﬁsgiﬁg Sﬁggr(%a%%g’]l%hpg evc:egﬁﬁl’]iesea%Eg’én&%ﬁi w3 has
conbeah avegaef whtbhbope wehanyed at one end of the

frame, the end piece being dinensioned and configured
to accommodate the front end of the vehicle. According

PECAROLALr Tor e ePrEd c&RBEdi R BIeRtheOf nVidit  Ovensaen,
vhicCheaals bEoeoaBined iwgt tideopeesedi nai R MBBhprise

h f ' th hi ¢l [ t
RPEHEGE ot a7 a7 nR AP PARGeOLGHOt hET FARBSand cont gured

so as to 'encircle the lateral walls of the vehicle.

gécg@aﬁﬂsrtBbhggkh%E %&%f@Q¥% ie Aéﬁﬁ%nt of th %nven—
renot e ¥1o erabl'e handling systemtor an undervater =~
VeRfcl ¥RiGh GRcdiprFeBRinedt waghnedes pesecrdmedembodi -

AehaNdkhBg melad@ e R COT hifnd Ochbe rFhaw@Ntih ¢He under-

raspin deilce 30 bei ng connected to the lifting _
WRERG BYPAf 18I GOTBTC 81T nEPC aBRE RO GAPEEH newerall
foepe damganged prtef ene ednanmoddi trnt fréke, hand it piece

' t [ ti | [ 35
Bstem aSeaalan Ao e LMGNLR A1 50 CATRLSESEE cne
areghnend of the vehicle.

According to another preferred embodiment of the inven-
tion, which <can be combined with the preceding
embodiment, the means for grasping the vehicle comprise
two articulated arms arfanged on the frame and
configured so as to encircle the lateral walls of the

vehicle.

Another object of the invention is a remotely-operable
handling system for an uﬁderwater vehicle, which
comprises 1lifting means associated with a handling
cradle according to the invention, the grasping device
being connected to the 1lifting means by an electric

pulling cable wound on a winch.

According to a preferred embodiment, the handling
system according to the invention also comprises
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
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of the frame wth the vehicle and actuating the
various neans of the handling cradle, the control and
4 nmonitoring signals being transmtted by the electric
towi ng cable. According to-afother preferred

enbodi nent of the 5 handling system according to the

hONEeRbE ORg Wi frth TANbREngONPLAREM M L Bat hey PRecediNgctric
enbodi nenf, the control and nonitoring neans conprise
BO¥LREr 5*hbBint ed on the handling cradie configured to

vi ew t he underwater vehicle during its approach to the

| cradl e Q. during the.operatiqns_of
g?%}g%?%ggt hggf raa%peoq-'v&géirh té]ée%% rcfe. ARGt l(gnrer%bj e%{ the
hardl pgntsyerems aceerdioed f 6o | Hhachhvgnadocnnderiwatter can

¥ehiehe 1 BLdBANS, ofnd h recééihan%ib%i%é{ltem%&0&%9901 |

to_the invention, a nethod whereby the to VOMAZ%
BPEr TOPIAOTANG BFFHRdBIPTL fAes (e cCRIBPHA: MOpEsied o nghe
hhadband! | Bgadiadl ectdibaiieidng dde wiki cl ehabovgdtbRater

wat er. plane;. 20 .- liftin 0 t he handl i.;ng cradl

YEREFLF) AR pRe TSt TRe SRandii i rerdhe and

theidesithed deprationel edsi agighinpe tlehi Ekemeopertimgthe

ygﬁigFggping means; 25 - piloting the departure of the
Icle; swtching the vehicle to standal one

operating node. An object of the inventionis finally

AnBthbed bbFeke! Iicgvi Rthean iungaitiader vehi gl embynsBangor
gf thﬁ.so handl i ng, syst.em acco digg to the invention
a D bpefat |

HEFHOBEwhEFeby? i3 owi 1 ¥ns WG ar Pt eqthe

batdlinngucoesstmnaccording to the invention, a method

whereby the following operations are carried out in

succession:

- . positioning the handling cradle containing the
vehicle above the water plane;

- lifting down the handling cradle;

- controliing the immersion of the handling cradle to
the desired depth;

- releasing of the vehicle: opening the grasping
means ; _ '

- piloting the departure of the vehicle;

- switching the vehicle to standalone operating mode.

An object of the invention is finally a method for
retrieving an underwater vehicle by means of the
handling system according to the invention, a method
whereby the following operations are carried out in
succession:

- switching the vehicle to remote-controlled operating

mode ; '
- piloting the approach of the wvehicle; .
- 1inserting the wvehicle into the alignment means of

the handling cradle;
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switching the vehicle to renote-controll ed operating
node; 35 - piloting the approach of the vehicle;
inserting the vehicle into the alignnent nmeans of the
handling cradle; -5- keepirpg-the vehicle noving to
align the frame with the vehicle; stopping the
Vehkééﬁlﬁ d tHeoStagi ¢ e ﬁb@%@dﬂh@ﬁéﬂ§gn lifel 1 PR with
the ve E &n the handling cradle; 5 = positioning .
thetﬁﬁnHF ng-€Eradl e enclosing the vehicle in the
stosagppangathihﬁedewueeaaﬁc@ﬂwsﬁ@gtthhgﬁayﬁmﬁg(méans;

advan usLy, gnabl trranspor t.form )
SCIZH%Q?ﬁg uﬁlpﬁF Ebcexanp 3% %’% ﬁ?gaﬁrﬁﬁﬁé?vﬁter
vehpesétianlagtonmq:c rehiddlimanf cehdléevelgnshmdingi zéhe
foryexappkeinapdet araubgautial Iy deploy such a

vehicl'e, even in heavy Seas, W thout requiring manua
operations and w t hout risking a collision between the

W]élét fd’é\m@éldlatda:e)rlﬁn\g?ht& eghdh H&x@f&ll@yq{re]cgavggaa%@%gsly
aay eou rro W t Sl e 1l J] ng
HREBTRRY R ot Ao FanBag BB 1t B 1 o tor

bettpleappreeccatred ﬁmnnmmmerWQténmwn@;de&crupﬁlantomatlc

YBheh 20 £xplahbs;tbe, 108601 04D B, BALHLCU! g o
I ment en as a nonlimting exanple an Whi ¢

Ba§@aa6h0ﬁﬁéYapééﬁa@a fegehesa Veltirkepr esiant ; in heavy

Bkgll € whit oBC heBBLk ¢ 1 hepresan Bt bgerafclbh% gziﬁép'wﬂg_hout
devkce accor di to the invention, ures 2,

BRERERT) fn A SIS SRS N per ket AGFBr | ABp) Ehe
vkhtihéegr asping deplognencoreimg dlsd hadvarerigedusly be

pegrbefed w2cANd o1l 30 LUENP ddantol 1ot 10 1 0e

era I'ng princi spi ng ‘devi ce accordi ng

to 30 the invention,

The features and advantages of the invention w111 be
better appreciated from the following description which
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,

- figufes 2, 4 and 6, 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 according to
the invention, . | _
- figures 8 to 10, illustrations relative to a variant -
embodlment 1ncorporating video means for guiding the

vehicle toward the cradle and monitofing its position.

The following description presents the features of the
invention through a particular application taken as a
nonlimiting example of deployment. The application

described here relates to the implementation of handl-
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figures 8 to 10, illustrations relative to a variant
enbodi nent incorporating video neans for guiding the
vehicle toward the cradle and nonitoring its position.
35 The follow ng description®presents the features of
the invention through a particular application taken

aaga maﬁhbﬁhhgngnﬁxmﬁﬁﬁiéﬁlﬂgﬂﬁé&W@ntreﬂb@ely operated,
agQF gaglon escrlged here rel ates

ghentafi Oh°BF haRG SUTOME LS ﬁdngﬁﬁéﬁlﬁﬁq%ﬁ}e
Fégnrevlnghnwang gearnrdl Wigperatt ethe shan@tite aradle 10

geeegawge ayt OHH,L_' Clﬂygﬁﬁ%hef ﬁgéﬁhgd FLaur8odise  the

shows a general view o g cradl e 10
HBEBEURRGTt 0 Viehd GLfv end BRI ntléhl@@ ing hcard t hetsieval

Mﬁﬂ@ﬁwat:@f vl q&@wnﬂglh@yn@am@gl@@@ LLEERYBA] frame
ne vVer.s. The Iatt a%gnprlses a central franpe

FRTAG o2 dEPEaPLr A xF HGIBFeZTEP wher where
the @maﬂkE|ssaataab@&dct@.pu@umnlngﬂwgbng usedude®i to

hift %Hg gggggg 19. 10 preferably, the cable 18 is

attached to the cradle 10, as illustrated by figure 1,
via an articulated fixing. In this way, when it is

@HéESBQEQJyat thize &l Of 14 hgsca@tachteae g adle 40,688 10,

oriented without 15 inf l'icting excessive
§1ﬁ )égﬁtleﬁe B Figgreabl eVig eekehtrhated afdxing.

$nppﬂ1’ﬁ§ QE@SpMB@IﬂEﬁﬂS ik4 @Iugpém@ék&edtaltﬂmél @ of the
h& conf| ure rkg ho d the unde mat k
SaRLE o Wi PR of0) Sl | Ben0f 0L S sl "0 Bhoue

anﬁﬂcutangdeapnsswhechwlsnlmgnwmndheepulﬂdng1dabh&ﬂﬂ8.
of the vehicle by follow ng the profile of this wall.

To this end, the grasping neans may, for exanple,

EBRsi sentali | |Gt edli n SURPORTLGUr §TagTP D] unaansy 14

afi ssetiBuekdr adofganiie I1ratt&1-§c fedan c%nﬂié&lué@r t89g@ipSand
articulated at .th rane arr nged

%Baéﬁ%ﬁﬁoﬁn{d& Y8R S ot Hhd B TRE BReeBnmaARS 14

tombe ikewerad dwd apred talmsve.lftnxrtle Obnbe:dn&ilﬁ&ﬂ tencircle

e it AI n he f.orm each sef
Eﬁ 3%%15% st oférgé I%ur\aéﬁliéy %Y af%illqﬁoml&gedggggr%rrﬁél,ele of
!:hessovalalteﬂbcowﬁl@ue@td onther gmeaphlng amkawsngnay, for

\é?cg'm%'l% V\*E&?si’@&' daes; Ml s haYE & Eﬁggéfr?é EE%B&Jee I a

L pped. From an operational point Vi ew,
@ﬂ%ﬁﬂﬁﬁyn@§n§e§§ &fe wFishtBashign tatsetﬁ@rmn@ér mr@plar

webisc| es hasy peneirtated dtid bhe spacerddie deld iaRREDY in
t95051%10n to one another and being able, on command,
to be lowered to grip the wvehicle or be raised to
release 1it. Alternatively, the arms forming each set
may consist of a plurality of articulated segments, the
latter configuration for example allowing a vehicle

whose wall does not have a regular profile to be

gripped.

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

it 1s positioned inside this space so as to be in
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it is positioned inside this space so as to be in - 7
- contact with the frame 11 and to be oriented so that
its main axis is parallel to the axis 19 of the frane.
The frame 11 al so supports-nmfanrs 13 for enabling

aut omatic positioning of the vehicle inside the space

éoﬁgécgeldﬂﬂﬂ edh By sthgeCrefl gnqgl ri:ooalr)é' lijfl%ﬁltetds_[so that

alignnent relative to_the axis 19 of
ﬂﬁﬁsm@ha aFﬁéséSnEéﬁ§1é6%SF§tt8ﬁ éxﬁécﬁéhﬁéaﬁhe frame.

sheuctuaref i xed hosbheshipppt-raf h@ﬁn&raﬁg’ @%E'néﬂgbﬁlng
can house thgﬁ;r d of t vehicl e.

spage %31 t hat.

SEFAFAG BT Y T hveht b ?U&Pﬁﬁ e1§jﬁhssﬁace
ﬂDaredaﬁxmquﬁenhbl|m@dtuxfadﬂm endnof pderdveliate its
591BﬁmQHHS§Q1HE1'%z%e t%o%%' n%}&%ac_l.eé cﬁé‘ ﬁ%gnf%gm%geT? this

I's not strict Iy ghed wt axis
Fﬁ@rf r‘é%sﬁ\héﬁews pé?i%ftfrleﬁfes dint @ t Mechpadealolstructure

Srkim b . ecgrashe OB 1l | esccanged st
e fron venhi
Eﬂagggan NQHﬁ§r§h% %ﬁogbaﬁﬁ di1of ?ﬁﬁaY?%ﬁ%lil P§C°rdln9
postheoma&enmlo@ntmﬁf\mﬂﬁmddura%di N&Stﬁef¥§hé§|@p@ﬁlng
ance_fro e | at
%ﬁﬁgl %thea é’r‘%ﬁ’t Segfs %or ena%?hlnﬁ £6mitS chouse in

era means
’p‘b@l th@‘ﬁﬁh@gofsk’%@evelﬁl:l eveni d€ t h:élecr a@lhacm.@ aie not
35596t 2 eglw?ht ACQIRIIENENL agy; geans offﬂ‘ﬂr{b_g ffarP@SéhQﬁelt

to chec he vehi cl e has been correct

B6&FtrBhed 26“'1°n the &Padee. 10ﬁhe§%1h’6hFF6rubng theyngradle
not repriesesteshgadt Be fuh@iy,e,witan thke fyamiroushd 05 B the
the.form.of devices with electric contacts o

SBRLETE R SE PR th sl S S iR o (P ing space
LAkenttiten, frhaef rahe ikl mbsbt Sopedr tis neaﬂsa&Q whitth the
%9!' dsft hey, &7 a\%ﬁl&PeW&{“ téfkor\iaef bl g b %ya”%yr Mehgrt

hese neans consi s xanple as i1Ias
ﬁhSFﬁécﬁléﬁp@ the f£P5aEE-associated with bal | asts

-configured and arranged on the structure so as 35 to

onf.er on it .a horizontal position when it is
%ﬁﬁé?§@gEyThusth€by P8RHFNng the BHByar?é}Plblflrtgne prbamatic
pbsiisipnsapblef t aheeepehbeler ad{@cvet &hel veradept h ;andre

%ESBCEQEEEOQEﬂhlRgéﬁﬁiéﬁbntanse%ggﬂgl%ﬁﬂghe gigsggggible

- to check that the vehicle has been correctly positioned

in the cradle. These monitoring means, not represented
in the figure, can take various forms, the form of
devices with electrical contacts or optical devices for

example.

According to the invention, the frame 11 also supports

~means 12 which provide the cradle 10 with the variable

buoyancy in water. These means consist, for example as
illustrated in the figure, of floats associated with
ballasts configured and arranged on the structure so as

to confer upon it a horizontal position when it is

. immersed. Thus, by wvarying the buoyancy of the floats,

it is possible to keep the cradle at a given depth and

in a horizontal position. Consequently, the grasping of
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- 8 - the underwater vehicle can advantageously be
done without the latter having to surface.
Consequently, the depth at which the underwater
vehicle is grasped can advantageously be chosen so
that this operation takes 5 place in calmwaters.

Ehaur 8842 4@t EPr 858Ny evsyi | | gﬁéﬁﬁégﬁoﬁ%}?' fferenbne

i nstants the_operating principle
Wi 5BPBL 158 detdinty hay inge wv%mff@ﬁedu@@ngeqh@ntly, the

geptheval whidh afhéJndﬁﬂé@WQte\fEh\kéHﬂ:]?@ b;g %f’@é}?éd NGan
h a cradl e, r.es

stem co
P GEPPEPRRPNY fThaothOr SR e topthati G iduraiy i @h ERESS
pperat ionsaflor whgeklsbri ngi ng the frane 15 into contact
with the vehicle and aligning the frame with the
vehicle are carried out. During this phase, the
Fegneee 21Q%;%mDFﬁ@enttVFﬁ@@%kﬂlQ%ﬁﬁaﬁwngemu dnfderent

thetpaskt ikoRi wém&%gawl%wpe b 2Rel ﬁénawﬁgeekadle

nbollze rrows 21 and a the crad

055 Fggﬁﬁﬁgtﬂeﬁﬁ TAVEIE1QP t REFERPs&deposgtrbpval of
Bnderuntdexrwetténn okhtibéenoveoentby npel | ethdyl i  system
gggbgkgiggdshgg iner d§ of the cradle, the latter
pertorns Fotat fonal ‘movement in the hori zont al pl ane
25 and the vertical plane, a nnvenent whi ch has the

QEE_JQQESOE %lﬂcgnﬁ ngltlﬁ%t@’é't% 1‘9% hhgef roﬁga%tgé'angﬂf%gﬁion

aX|s of the_vehicle and g|n

Ynard Wﬁé%lq %Pﬁ%@%ﬂ%l@r mtfa PRI PRI ahle3frame

-$yiﬁboldo'¢ﬁtatdlese1tm meven&&lemd ed1hyntiRg dHhei RYame

30_cradle 10 b e vehicle 20. Consequently,
t%hghSnge c}ﬁlSrﬁh§§§rlFﬂecﬁﬁﬁermater vehicle 20

and the cradle 10 are correctly positioned relative to

U?lﬁgo%ﬁﬁr Eﬂ@t k f@ie fSPéngOOPeratkﬁnl%%Qrts
egln & 0 en no onger  exer
5F§pé¥§ﬂ§nen@54mﬁﬂnﬁﬁﬁAPQﬂRF¥pmim@9m¢@m% ah@ drlves in

begi %\RﬁnéﬁttBMEQBQEdg&%ﬁptHQ QPRI O BB N, the
Egéﬁlgh%ﬁ$ wtggeyegégsglgg] means 14 are in the raised
position. Under the action of the movement impelled by
the wvehicle and the inertia of the cradle, the latter
performs a rotational movement in the horizontal plane
and the vertical plane, a movement which has the effect
of aligning the axis 19 of the frame 11 on the axis 33
of the vehicle and of bringing the frame 11 toward the
wall of the wvehicle. The arrows 22 and 32 symbolize
these two movements impelled. by the driving of the
cradle 10 by the vehicle 20. Consequently, at the end
of this phase, the underwater vehicle 20 and the cradle
10 are correctly positioned relative to one another so
that the actual grasping operation can begin. The .

vehicle 20 then no longer exerts any propulsion.

Figures 4 and 5 illustrate the beginning of the actual
grasping operation. During this phase, the vehicle and

the cradle are correctly positioned relative to one
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* the cradle are'correctly positioned relative to one -

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 ar@ then actuated and the
arms 15 and 16 pivot according to a novenent

éMt&Eﬂ%ﬁzth:@?/ d}df'e%tﬁlgirézﬁ)&\s|341a§:@ ‘p%hrfﬁllld%tlo &thth 86t frame

e wa 0 e cle o i de IS

o e e et Ptk i et of e B MreduS It pp . The

thesaing mﬁaasd116amawehannﬂ¢nuﬂqeqnamﬂethOathat15 and
ey. |t o] a_be r

%Ehl %\Q g a{é‘%hg&a%l SE?he Ia\JF% begqfl r:%ly/z% tg)é’heahe

porone rladre 1®nen nn§onmﬁerrteams.wihhs Preaswadfl tdfe the

QBBEALELOBNI 8akhl UsShEabedihy f hgyres 6 and 7. 15 At
this stage, the vehicle-cradle assenbly can be raised
onboard the transport platformusing the lifting neans

Whechdﬂd&ﬂ“ﬁrdéﬁﬂﬁ@e@ﬁéﬂahebﬁ centhanesf Ainxanphe, arms

h I h t uat ed boar.
B W 19,4 e ol o0 L8908, MACR 3 Yoo, pRReR Py
vhsdetedyt Heyrf oaebeéhsmhmmseaﬂletbﬁenttkm‘ wehicle 20
89@'@&&@@‘”%{&91%}6%?”‘ tJclgydi ﬁgrmg ciedl endq. &beghe

pul ling cab 19, the fting neans a noni torin
Eéﬁtjllﬁl 119\9&@3 ltﬁwé“%“ﬁﬂk% ¥ phase dkahbe| @p@esatlon

akl awitBe ruakldoby HeaNSeROSS@EFed by the cradle 10 to
be enpl oyed. The control and nonitoring neans in

particul ar enabl e an operator situated onboard to
aanageishesneges 12hprovbﬂﬁngepbeadaeiabbeembayan@ﬁnofbe

&ms%@a%%oatr% Age J e @ SO BaN55 18189 1604 ng
T A Ll I E DL D0 S

manage control
means which are not represented here, a crane for

example, by winding the cable 19 onto a winch situated
onboard the platform.

According to the invention, the cradle 10 therefore
constitutes an element. of a complete handling system
including the cradle 10, the pulling cable 19, the
lifting means and monitoring and control means. The
function of these means is to allow the various means
possessed by the cradle 10 to be employed. The control
and monitoring means in particular.enable an operator
situated onboard to manage the means 12 providing the
variable buoyancy of the cradle, to manage the grasping
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 is in
particular intended for the launching and retrieval of
an automatic drone-type vehicle, these control and

monitoring means may preferably be configured to enable

the operator to check the correct positioning of the

cradle 10 and of the underwater wvehicle 20, in
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actuates the unwi ndi ng and wi nding of the pulling
cabl e 19, actions which cause the cradle 10 to be
lifted down and up. In the case where the handling
systemis in particular inteded for the | aunching and
retrieval of 35 an automatic drone-type vehicle, these

gaptieh1and BRALLAr | BGNBRNSIGTBY HY efff 8B ¥ de means 14
configured to enable the operator to check the correct

POELRP ortitfy BELE Réecrihiel SR hngrsrathenundBpwdters end,

YREi cdeadle i1 Zri_s(]j-oeguﬂ@@ﬁdCUhﬁ_thlbeééﬁ@léﬁbﬁi@hﬂ}g hbens
raspin ns uring .the _yehicle refriev . :
ARt R o e S S R e TS
veaps eneyficama tigans redatiggr ecb t oher apssitioninge of the
gonteol and pRAi tord o 5 wRans | OLO0{BLL A0, 16! WD flay

the positioning of the vehicle in the cradle’ ese
eonplekerfarkt ey cansiadiersf Liwed HpPartdie arear of

_@rﬁg'er@rl'iﬁé(fe(il_t O_fEDBS étﬁﬁtﬂppé thendy argqsbtl_ fralke iq]gs@{éﬁlee- the
ey also facilitate approach operations.o e '
SeR eRERsPREak  hREne Tor kil ST0 OIS S S TRk nrERdle
iy be peptorrkdwaliichmataycdd ypdyfdimed edicdbealdcally by
d r e f r

FROTVERFErS ERLR D nERiYd R e PYaflp BBE Bl 8t romn
BYat BOr maRsratiey cr aeite | VRRiLA§ephaden 130F i v@r eseBotely
&8ntbustaaterdme drRNNBN aktRoWhi ChoA handl ing Syst eMhAsng
dﬁscrlbed previ ously and conprising a video canera
BrBB&rd the cradle 10 can be enployed to handl e the
taking over -and retrieval of an automatic 20

nderwat er vehicle. . The fiqures_present views of the
HRGEFeR & Ueni Ebe ¢ dThetFaHR CoBh T ER pAL  arre. vhith a
bendéspgnaivsgeto ak f lesenibpliageevifousiey oped atboprising

h i t aj ' i Lj n
En sk, BneeR, YRERed TR iy SRS 063 thB180ed o
Bpndiet HieopbrRipe t¥/'9MnaARE tIRLHetEssaPy iheaubpsatic
theepaeedureHiarl d aUNGRi Ngi ey ehirdsRitsi B8eliBi SF the
sa handl i ng. system can al so be easjly deduced from
BRESPGEEAUPEPIEeE 5 R rieive G ¥ed 36PY niBGEARGS corres-
pontiext;, tde dieftfiertent?20phaselor oExarip e opgeasittiicanedTakse

. n a M Sssi [ . icinity of the.cradle 10
WngeR il 18R, 14 bidek Gidids cRebafigeRh drhgthe
rearhendalaf nater refiet Hd vt etke atrefils ddptdre thead by

SWel CHESri0oR NENMOLEnEERt r ehked, 35 aperat ing ARG« They,

oper at.or onboard the plratform obtalins an inmage simlar
PEOCCRSLLEF ﬁ@@L”kgqﬂchlng the wvehicle wusing this same

handling system can also be easily deduced from the

procedure used to retrieve it.

In such a context, the wvehicle 20 is, for example,

positioned at the end of a mission in the wvicinity of

the cradle 10 which waits for it at a given depth,
chosen according to the calm nature of the waters at
this depth, then switches to a remote-controlled
operating mode. The operator onboard the platform

obtains an image similar to that of figure 8.
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The operator then acts on the navigation and

propul sion controls of the vehicle so as to guide the
|atter toward the cradle and to engage its front end

in the positioning means 13.1The operator onboard the
platform5 obtains an image simlar to that of figure

9hel bpgaaebal Rhehhe o st Riviger YeRI gha Eeobhaglon
the en he wvehicle i.s entirely housed,

58§FFPgﬁ|d§ medhs 185 S0 5Phaf St he® crdit Gﬁedrﬂééﬁer
towbhé heenendddé thel vehi ehgages iors efitedt seridhain the

@BE% FBH?PéOm££ 1%“ (jéﬁéi%ors Egagé EHS plthorm

SInU t aneous e progress
phEapBAcBeigaggr siiad lagt t@n@h@ﬁ'— tdfe fiesyie Sbt ai ned

@R alta\ih@@qn%?%@ ﬁf@ﬂf@ﬁ?ict@%t B? \tlh‘éeaflé}ﬁ_lﬂ_iﬁlr@ so that the
i_on a e.rear o e_frane en, .as soon
RO, R TEh ot DeL drit: ABthrey TuReq i cFhg| BoRg tlon-
ang mqamyxﬂandndnsomﬁhnﬂ wvhé hcondlanattherdriver in the
RELURAELEN OresoDd] 0. [ 0sLhe image Pled | GHLE e klane
e vehi e 1S centered, the operator stop
Lhe dehi llégmeshulvsitdn e enshd a@fuatbg tMéthle It

graSPLAgFRaNS lrdon§@ola§ tocenstoseethe orehigd enbReliiers
cradl.e.. The crad (%5 then rai sed onboard the

FFEH%SQrtOBFat‘?% r 5FFPNG tﬂ]@twmiﬂngorbf & hyideo
pahkeirag Tabked 180 anﬂepa&lde@n@imerra tpostoLagedarea the
he 25, Li fti means. The exchanges of infornmation
gﬁgkcgﬁngﬁgsf%g$%ben the cradle 10 and the control and
nmoni toring nmeans are handl ed, conventionally, via the

eakhe 18 wWjgh dd rﬂ??e %ﬂﬁq&r@éﬂ §n&0t5@efka&te' RY of the

neans To this end, this cable, cal "electric

CERNG cdblare ﬁjaivgpﬁa age &npﬁﬁrafrarct“jy BitR( PRRJENOLheT,

i1t en@actdatﬁdﬂ fddﬂ'réd’pbrmﬂrhg ntgof thet iaBgandfofegfre 10,
mor e ,st r.an electrlc co%du %Prs i nt ended

0
To SRl Lands ! ot nan el oot 1) sal sgnductars Lt ended o
¢@@tw@hxmﬂ¢rnnnpmﬁsxqprﬁﬁsﬁﬁmﬁanéraatuaEEy,the g sping
'rn%“a lédelé}ﬁtrggd%sc%bs'ér?éfwsgft gt '\fég'l ]Tebe,{l’? the tadle.
or the exchanges comman ormati on
E@tem@ﬁatiﬂaé vERi cliSe &RET héaééﬁtir o@nla%r%rﬁh%rut@r@nsport

@i&&&oxﬁhe{»? W@&Snb@o@@&th‘dtHét B¥n@ig apPF Ot ulling
ni cation ans. particul ar enbodi nent of_ the

70l F Sl CRPELRACEBAMAT AL ForF HEATES nay s opY | The

éx&mmmg Maansstalled on the cradle. Inplenenting and

installing a handling systemas described previously

i s advantageously nmade sinple by the use of the cradle

ﬂ@q;@x@%ﬁ@gg@ od tHeoFaEntemnand commands between the

cradle 10 and the control and monitoring means are
handled, conventionally, wvia the cable 18 which links
the cradle to the 1lifting 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 more strands forming electrical
conductors intended to conduct the signals exchanged by
the c¢radle and the control and monitoring means.
Alternatively, it may include strands consisting of

optical fibers.
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10 which in itself takes into account nost of the
specific features of the vehicle 20 to be | aunched and
retrieved. In this way, since the cradle 10
constitutes a true adaptatioh?interface, it is notably
useful to install specific lifting and pulling neans.

hBCi del- Thet aldychditespr aseducenmeds | aghghi ngfartation

%rleV|n an under ter ﬁﬁfle are al.so SI nmplifi ed.

BREYSERn BP0 Tavhely &I FOSard egnd moniforing
Beasequenhéye tm&yrnmbhodafmneﬁauguhldgfamnwndappaberlate
89mmgﬂaegele¥1 mRans ofrihe By 'i'fcqq&y%rﬁmcﬁ%é}{@'a@ the

e invention | ITp| enentst ['owi n oper atl ons
hﬁnéééaess|Sdﬁtenposuttheomqwnwrel%¢tamre 1‘06%1@-ﬁt alMfyng for
tehamp@al che ah@v,amaa wat @helplca:%ﬁle25 - lifting d?th

t cr ad 0 I N st on O t
P AERBE AR i  wip St L e e By Sk ®as
[dalsblrmgedatxblesﬂﬁyushel easa@ﬁﬂm@a&lw R@deopeimpe by
EH% gf@pwgtﬂga@a%%él 106-€8BEBIY: Rl @ld Ngnd h nvention,

departure of the vehicle 20; swtching the vehicle

W81§Paﬁ@all&$@1§péraéﬁsngl%eac%®1@ nm%mf the ﬁé’?ﬁéélc
E@rag.:ug‘rersl ewg aneundghwatl%r Vﬁh' cke bybeneamn@éhé@e and
andal.ln y according to t I nventl on_| nment s

PRBSh EPRe B B e St coat oFERL €72 fRORE kR es
swi tt ol ngdﬁb&a‘tabmlmﬂ{rﬂa}ceemte tonnhbabbdg useful to

install specific 1lifting and pulling means. Inciden-

tally, the procedures for launching and retrieving an
underwater vehicle are also simplified. They can also

largely be remotely operated.

Consequently, the method for launching an underwater

vehicle by means of the handling system according to

the invention implements the following operations in
succession:

- positioning the cradle 10 containing the wvehicle
above the water plane;

- lifting down the empty cradle 10;

- controlling the immersion of the cradle to the
desired depth; unwinding the electric pulling cable
18;

- releasing the vehicle 20: opening the grasping means
14;

- remotely piloting the departure of the vehicle 20;

- switching the wvehicle 20 to standalone operating
mode.

Similarly, the method for retrieving an underwater
vehicle by means of the handling system according to
the invention implements the following operations in

succession:
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15

operating node; piloting the approach of the vehicle;
inserting the vehicle into the alignnment neans 13 of
5the cradle; keeping the vehicle noving to align the
frame 11 with the vehicle 203 stopping the vehicle

.and cl osing the grasping neans 14; attachnent; 10 -

rai sihgchhegcr atlee 10ecRbelesi rp t heovehrehet 20¢ontrolled
positionin thgjctadle 10 encl osing the vehicle 20 in
theO%?%?%b%ga?%a?’lnplenenting such net hods
adveiht agtoastlye depsraachi1sfasbaneehhelent er venti on of
opef3Loreihg PRET QB 8 LAGHIRN L 1ANG IR RASH OREAR | DRSO
in sonetines perilous conditions. - I4 - CLAIMS 1. A
hantii® ngr@#48F e( 10) f or | aunching and retrieving an
undesspirng wad chehi20k, woupngsitay Slaghr atiee ( Ekame 11
fornigﬂ €?dogs§l iidgg_and providing an interface

bet e ?tlﬁglﬁEgns and the underwater vehicle (20),
ehasacpeingedhen vedisitcteheahdamgofiny ddeprdsaspingrennsns
(12) 4fopadiHathpg the overall buoyancy; 10- means

1 for automatically aligning the vehicle with the
dor 5ai sindgkheofrBdlBy 1PheTNFlgRdng1 e vehicle 20;

- positioning the cradle 10 enclosing the vehicle 20

in the storage area.

Implementing such methods advantageously does = not
assume the intervention of operators to perform
attachment and release operations in sometimes perilous

conditions.
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means (14) for grasping the vehicle after the frane
(11) has been aligned with the vehicle 15(20). 2:The
handling cradle (10) as claimed in claim1,
characterized in that the mé#s (12) for adjusting the
overal | buoyancy conprise ballast floats 20arranged
along the frane (11). 3. Tedeatmadl ing cradle (10) as
clainmed in one of clainms 1 or 2, characterized in that
the neans (13)for aligning the frame(1l) with the 25

-~ under hat ehan/ciahlmgl;e (cﬂfb)d]mon‘pr(ime anfeurd pLecechtng and

coni cg%ﬁpyscghél SHARGALLANGED GLnoRFeNG ff t@sm];ngfng'

(11) e en eln dlnenS|one canf i
t o aceofwamat € tlhe Emamn%n@l eéprepe \remgﬂ eanciaOpnovhémg

gandlhaﬁg ?&ﬁ@r&daafe C|Bé?ﬁtéehn elmftq Ofmféjaﬁbrm and O the
, Character] ze | a or graspl
Che VERRSTEESE) VEBI GRS d 2o SIATARLALAP A A (ShRt Jthe
16) aframgedlioh tbeptiase:35and conflgured o) as to

enci el enb B! 451 abopablg. gL e HENLGhe L 20)cyad

- 5. A renotel y-opera
undermat@¢30éh|&L§ cﬁﬁ@%ctéﬂt@@dtiﬁaﬂhxt|a1k3nqngseshe

lifting %Hﬂélés&@ﬁl@t e BRr8aandl 4hg A& (19) the
as cl ai in n%éone of clainms 1 to 5 4, the grasping

devi ce o rﬁﬂ?cﬁ ng connected to the Ilftlng means
by an-el setnikc (@)l i fgrcalagpihd) tsingeBAcaeWdEder the

frame (11) has been aligned with the wvehicle
(20) .

2. The handling cradle (10) as claimed in claim 1,
characterized in that the means (12) for adﬁusting
the overall buoyancy comprise ballast floats
arranged along the frame (11).

3. The handling cradle (10) as claimed in ~one of
claims 1 or 2, characterized in that the means -
(13) for aligning the frame (11) with the
underwater wvehicle (20) comprise an end piece of
conical overall shape arranged at one end of the
frame (11), the end piece being dimensioned and
configured to accommodate the front end of the

vehicle.

4. The handling cradle as claimed in any one of
claims 1 to 3, characterized in ‘that the meahs
(14) for grasping the wvehicle (20) comprise two
articulated arms (15, 16) arranged on the frame
and configured so as to encircle the lateral walls
of the vehicle (20) .
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6. The handling systemas clained in claim5,
10characterized in that it also conprises control and
nonitoring neans for ensuring the alignnment of the
frame (11) with the vehicle ¥20) and actuating the
vari ous neans (12, 14) of the handling cradle (10),

the cant rlnsnch ympid.onhng signad s el ng nsgLtted
by the Iecntlrictovmn cable(19).rt723.e.Th htaemling én
syst e AETER R Fred VER1E1LE m CHRFAFERY RFFSedifn tHmE it
t he coompoisaadlivaihgr magn@ea(%da&agré@anquaﬂegandl ing
nmount t handl i ng_ 20 cradl e confiqgured to

vi ew ??d]aegg%dg;io t 6 ve ?%T%g(iﬁl) ﬂ{ﬁfi %ﬁei £§ acglpﬁjd%t%hl to
to the. hahdl ongspiadl deite afd wiurdingoe g openmecoad. to
of al ¢gai ng diend r Bl 1),W i e ushicl ?uﬁ%qzﬁg 2g’%ble
8. A nethod for l7aunchi ng an underwater vehicle 0) by

means (b7 t ARUREnERi Ag¥sYSRem as clai med in any one of
clainms 5 to 7, characterized in that the follow ng

er aty ons.ar rrie i n_succession: 30- .
%E’si ?ﬁé‘%u ngh%tnﬁlé%%%m ?%%H‘%:?amaé‘-‘ (16?a€8ﬁ?ai Aithg Eh3™ >
vehi cteayaoyenbsed tire' whesr ptarsdso | icbipmg seewncoherol
handl j :10Q) ; Nt gl 14 ne i r Si 4
o b Ran o e NS e demuidi S fndd of
r el eaSPRgEBRMENd LeehWeitd: thseiiaiti 2t prEsprrg askwating
(14) ; thei vatibast hedgpartar e10f bie trRhiKd @1 ing 16radie
Swit Cr(‘i@fg, t ht é/ehclocrllterglo Sétn%qd?nlo%Q%oo :L%rgat 's?%ng‘ige' being

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
cradle (10) configured ¢to view the underwater
vehicle (20) during its approach to the handling
cradle (10) and during the'operations of aligning
the frame (11) with the vehicle (20).

8. A method 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
following operations are carried out in
succession:

- positioning the handling cradle (10) containing
the vehicle (20) above the water plane;

- 1ifting down the héndling cradle (10);

- controlling the immersion (14) of the handling
cradle to the desired depth;

- releasing of the vehicle: opening the grasping
means (14);

- piloting the departure of the vehicle;
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9. A nmethod for retrieving an underwater vehicle by
5nmeans of the handling systemas clained in any one
of, claimse 5 to 7, characterized in that the follow ng
operations are carried out™ i¥P successi on

switching the vehicle to renote-controlled 10operating

nmode; - pé%@tbﬂﬂn%hQﬂﬁppﬁ@ﬁﬁalgf tdhesvahidehene operating
i nserti % the vehicle into the alignnent neans (13) of

t he Hgﬂg fng cradle (10); keepi ng t he
vehicle noving to align the frame 15(11) with the

yen ol et f%lop gglgt}%n\ée%‘f' n8ella20d QJ%&% by

t he grasping e ve
t he hraﬁ@mﬁn@fcr:aél Bapgdinp Gy S5Es taiSorﬁlrﬁglmfrré Handly ngne
cradl gr(18)aeRs! 0§i ngot he, vebhetgc{20) 2k the StREAUCthe

area'following operations are carried out in
succession:
- switching the vehicle to remote-controlled
6perating mode;
- piloting the approach of the wvehicle;
- inserting the vehicle into the alignment means
(13) of the handiing cradle (10);
- keeping the vehicle moving to align the frame
(11) with the vehicle (20);
- stopping the wvehicle (20) and <closing the
grasping means (13);
- raising the vehicle (20) in the handling cradle
(10) ;
- positioning the handling. cradle (10) énclosing

the vehicle (20) in the storage area.



