1 Device for launching and recovering a subnmersible or surface craft.
5The present invention concerns the field of handling submarine or
marine craft, and in particular a device for |aunching and recoveri ng
such a craft. A particularly beneficial application of the

10i nventi on concerns | aunching and recovelri ng a subnersible craft
connected to a traction cable. The operations of |aunching and
recovering a submarine or marine craft carried out froma naval
surface vehicle nay be rendered difficult by 15l ongitudi nal swayi ng
and rolling nmovenents of the naval vehic]e. . For depl oyi ng and
recovering a DWMRFEnEF haMPERERAf @09 FecOoiffehRBoRalsibmgssiple
lifting ring fixed to the upper dacgueffdde erafdt and 20w nch neans
provi ded on the naval vehicle. Hooking the lifting ring onto
the wi nch neans may be particularly difficult to carry out.

Mor eoved, such a criai¢ genesahlty inclardesofir agbheeaxier ndle eduigph@ntg

for exanple %ﬁ@ﬁﬁ%ﬁ& submarine or marine craft, and in
particular a device for launching and recovering
such a craft.

A particularly beneficial application of the

10 invention concerns launching and recovering a
submersible craft connected to a traction cable.

The operations of launching and recovering a
submarine or marine craft carried out from a naval
surface vehicle may be rendered difficult by

15 longitudinal swaying and rolling movements of the
naval vehicle.

For deploying and recovering a submarine or
marine craft it 1is conventional to use a lifting
ring fixed to the upper face of the craft and

20 winch means provided on the naval vehicle.

Hooking the lifting ring onto the winch means
may be particularly difficult to carry out.

Moreover, such a c¢raft generally includes
fragile external equipment, for example propulsion

25 units, vision system video cameras or measurement
sensors.

Now, during launching and recovery phases,
relative movements between the submarine or marine
craft and the naval surface wvehicle may cause

30 damage to this external equipment.

The present invention aims to remedy these
drawbacks.

The present invention aims more particularly

to provide a device for launching and recovering a



25units, vision systemvideo caneras or neasurenent sensors.

Now, during |aunching and recovery phases, relative novenents between
the submarine or marine craft and the naval surface vehicle may cause
30damage to this external equipnent. The present invention
ainms to renedy these drawbacks. The present invention ains
nore particularly to provide a device for |aunching and recovering a
2 subnersible or surface craft that is adapted to handle craft

i ncl udi ng fragibteesstidrhal @quipaehbece craffhelpresens imdepttesh to

further a'msHéh@i@“d#éEtd@ﬂéfhéﬂ%@'f@a%HQéHE&EEMHEHOéqulpment
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recei ve one end of 'the craft SO as to €ena I gnrent
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conprliS an %Penln for a cable connected to t
unted on the suspension means and comprising two

mobile arms rotatable between an open position and
a closed position for holding the craft, and
docking means rotatably mounted on the suspension
means and adapted to receive one end of the craft

15 so as to enable alignment of the craft with said
docking means.

The docking means advantageously have a
conical general shape. The docking means may
comprise an opening for a cable connected to the

20 craft to pass through.

In one embodiment, the suspension means
comprise a main support beam and two suspension
columns extending downward from said suspension
beam and carrying the clamp.

25 The clamp is preferably mobile relative to
the main support beam between a lowered holding
position and a raised position. The suspension
means may comprise an upper support bar mounted on
the main beam, a pulley mounted on the support

30 bar, a suspension cable wound onto the pulley and
fixed at one of its ends to the c¢lamp, and an
actuator connected to said cable and adapted to
enable disengagement of the arms of the clamp in
the raised ©position in which the craft is

35 released.



20craft to pass through. I n one enbodi nent, the suspension
means conprise a main support beam and two suspensi on col ums

ext endi ng downward from sai d suspensi on beam and carrying the clanp.
25The clanp is preferably nobile relative to the main support beam
between a | owered hol ding position and a yaised position. The

suspensi on nmeans may conprise an upper support bar nmounted on the

mai n beam a pulley nmounted on the support 30 bar, a suspension

cabl e wound onto tHeEhQuldeFPaRd foXedeANENENRY (F8rEhgy t 6omrise a

clanp, and an ggtuat ogup@ect eg 4,0 said-cpbhe anghadapt ednio enall e 5
di sengagenent of the arns of the clanp in the raised position in
whi ch the craft1f< el eGREF ST 3 exXtendipg sGdFdhiV B4 Sfens Refveen
further conprikse adw®er ssuppaptpdmar sle:@r;{)dfﬂg HameShpl @”ﬂbl aaddg of said
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The cl anp_adyani ageopsly conprises an aghuator adaphed tg enabls e

movenent of the arms between the open

arms of the clamp may comprise contact surfaces

adapted to come to bear against a lower face of

15 the craft. The arms are preferably provided with

rotatable rollers that comprise the surfaces that

contact the 1lower face of the craft. The clamp

advantageously comprises an actuator adapted to

enable movement of the arms between the open

20 position and the c¢losed holding position. The

clamp may comprise means for detecting the

presence of the craft.

The invention also concerns a system for

launching and recovering a submersible or surface

25 craft comprising a chassis adapted to be fixed to

a naval surface vehicle, two arms mounted on the

chassis to rotate about a first rotation axis and

mobile between a stowed posgition of the craft and

a launching or recovery position, and a launching

30 and recovery device as defined hereinabove mounted

on the arms to rotate about a second rotation axis
parallel to said first rotation axis.

In one embodiment, the system comprises means

for winding in and paying out cable adapted to

35 wind in a cable connected to the craft to draw



20 position and the closed holding position. The clanp may conprise
means for detecting the presence of the craft. The invention

al so concerns a systemfor |aunching and recovering a subnersible or
surface 25 craft conprising a chassis adapted to be fixed to a naval
surface vehicle, two arns nounted on the,chassis to rotate about a
first rotation axis and nobile between a stowed position of the craft
and a |l aunching or recovery position, and a | aunching 30 and
recovery deviscelds cdef § hed MHe? eitiigbova tgpuived adh the atasktimg ongeas

about a seconge rphat iQn, axis Parphhely 10 88k e A} rsha ation axis.
I n one enbodi nent, the system conprises neans for  wnding in and
payi ng out cabl e adapt eFY¥ot 88w AGViT B2 E8HIE EBnreeRed % $ hel@PRANY

to draw 4 saighgksahioumtedt b twten athof gbke dwckihag dmeans rafs t he
devi ce guri ng a reﬁover% phase. Theé_{s/e/stgg advanEa eouslg conpri ses
danpi ng°nmeans nountéd PBREWESH L AET§EYT cetAfd THREEM S OBP TP Ghe? C2P
enbodi nent, tddasystentoonpri Sexed cap adapt edeba berfitweshto ddet of

rear or frontpart. of cthe craf to g, sonfigured toocoanerae it the.

docki ng neans_of t evi ce.” Thepresentinventi onwm
under st ood afd®zkiagdingaihe et ahkredadeseri-pti on of one enbodi ment

given by way of nomlydn tipg.xampl e and dhtystyat g by theappepdedecr
drawi ngs, in which: . Figure 1 is a_perspective view
of a 1g§ysteﬁ%rb@?ﬁ§itrﬂ%t?5ﬁ:?6r NeRMERPngE BRd $eEBrdihgdesGBipLion

of one embodiment given by way of nonlimiting
example and illustrated by the appended drawings,
in which:

- Figure 1 1is a perspective view of a

15 system of the invention for launching and
recovering a craft,

- Figures 2 and 3 are diagrammatic views
of a naval surface vessel on which the system from
Figure 1 is mounted, and

20 - Figures 4 to 8 are perspective views of
a launching and recovery device of the system from
Figure 1 during a phase of launching the craft.

In Figures 1 to 3 there 1is represented a
system 10 adapted to launch and recover a craft 12

25 and mounted on a vessel or a naval surface wvehicle
14. The system 10 in particular enables the craft
12 to be moved between a stowed position shown in
Figures 1 and 2 and a launching position shown in
Figure 3.

30 The craft 12 may for example be a floating or
submersible submarine vehicle designed to carry
out submarine surveillance and/or inspection. In
the embodiment shown, the craft 12 is a
submersible vehicle wire-guided via a cable 16

35 connected to said craft as shown by way of example



Figures 2 and 3 are diagrammmatic views of a naval surface vessel on
whi ch the systemfromFigure 1 is nounted, and 20Figures 4 to 8 are
perspective views of a |launching and recovery device of the system
fromFigure 1 during a phase of |aunching the craft. In

Figures 1 to 3 there is represented a system 10 adapted to | aunch and
recover a craft 12 25 and nounted on a vessel or a naval surface
vehicle 14. The system 10 in particular enables the craft 12 to be
anedlxﬂmeedmiEﬂ@bepoﬁtﬁ@nSShﬂMeiqaﬁkﬁnbé hagndag@dvamtageously
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35connected to sa d craft as hown t%/ewag ab % 5in gures 4
to 8. TRe catt®t1 enaillﬁﬂﬁérﬁ gR@BudiF pRaVRe o‘b‘? S-S ibte of the
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conprises a naln-body of cylindrica neral shape.
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COITpI’I se a video canera servatl on" o
surfaces. The craft 12 also comprises a front part

26 supported by two lateral arms 28 of the body 20
and rotatable about an axis transverse to the axis
18. The front part 26 may for example comprise a
video camera 30 for observation of the sea bed.
20 For more details on:submersible craft of this type
see for example the patent application

WO 2006/035121 of the applicant.
Referring again to Figures 1 to 3, the system
10 is provided with a chassis 32 fixed wvia four
25 damper feet 34 to the naval vehicle 14, two
identical parallel arms 36 mounted on the chassis
to rotate about a horizontal axis 38, a launching
and recovery device 40 mounted at the free end of
the arms 36 to rotate about a horizontal axis 42
30 parallel to said axis 38, and means 43 for winding
in and paying out the <cable 16 fixed to the
chassis 32. The axes 38 and 42 are perpendicular
to a vertical median plane of the craft containing
the axis 18 of said craft in the stowed, launching

35 and recovery positions of said craft.



20For nore details on subnersible craft of this type

seef or exanpl et hepat ent appl i cati on WD 2006/ 035121 of the applicant.
Referring again to Figures 1 to 3, the system10 is provided with a
chassis 32 fixed via four 25 danper feet 34 to the naval vehicle 14,
two identical parallel arnms 36 nounted on the chassis to rotate about
a horizontal axis 38, a launching and recovery device 40 nounted at
the free end of the arns 36 to rotate about a horizontal axis 42 30
parallel to said aXitss 38hazwl sredands 43f f oecwiawignd aim @edepayli nghapte ,

the cable 16 fdxeg;tQ the C?%i’%{é 3% uE*l%thegg% ialﬁdiéé alfiich  the

perpendi cular to_a vertical nedian plane o craft containing the
axis 18 of sai¥n@iapt iR thBdstBAFd NI agtthi MEBBandt 3 ecover ynounted,
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device 40. An.ariicuhali ofoshafdq529n the g s 38 e)g\gfglg,ér%i%%d the

transvirsel y between t'he arns 48, 50 and supports the .
pul | eyd054, ~ 52 vEgRd 4t meRand ¥ hecpdiatel@narsd a bt abi2orrar | fheortietced 8

to the articwaténasshabbndd e OBk Laphtafedhe | &ySnd5 S, X iang
wound a cable 58, 60. An actuator 62, 64 fl?i d to the chassis 32
i
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rotation rel at}j t.he sha 20.0of the craft 12 from.,ts st d
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way of illustdradi ot iidutine: eshodirRiFe s adde @ngl eafasnedeson they
one hand bytgghgr@%4gha(ﬁgn%é¥ation relative to the shaft 52
20 of the craft 12 from its stowed position toward
the launching position and from the recovery
position toward said stowed position. The size of
the arms 36, 48 and 50 and the range of angular
pivoting movement of the arms 36 are chosen as a
25 function of the height between the surface S of
the water and the surface of the naval vehicle 14
to which the chassis 32 1is fixed. By way of
illustration, in the embodiment shown, the angle
formed on the one hand by the arms 48, 50 and on
30 the other hand by the arms 36 1is equal to 45° in
the stowed position of the craft 12 and equal to
225° in the launching position.
In order to damp 1longitudinal front to back
swaying movement of the craft 12 carried by the

35 device 40, the system 10 comprises a damper



30 the other hand by the arns 36 is equal to 45 in the stowed
position of the craft 12 and equal to 225 in the | aunching position.
In order to danp longitudinal front to back swayi ng novenent of the
craft 12 carried by the 35device 40, the system 10 conpri ses a danper
7 pi ston-and-cylinder actuator 66 dispos bet ween each arm 36 and a
link 68 nmounted on the device 40 carrying the craft 12. As shown nore
clearly in Figure 4, the device 5 40 conprises suspension neans 70, a
clanp 71 carrpedtby-tdredsoypensdenr neansiandradapt editspaerall ebetween

hol ding of the,cpafl 12550 grgeL 49 i fkql ty tg‘&}’%ﬁtth%“ddgx‘?ﬁgie“%o
nmeans 72 adapted to recerve a réear part of the craft. In Figure 4,
the 10 devi cec3Drys n®pEBsemtiedfudizig an initial step of the phase

of l'aunching the cradtshduhahoequall ¥aeaks espordydLe asfi nale sher idfe
t he pha?)e of recovering the craft. The suspensi on neans 70 conpri se a

hori zontal 15* frai fi° FEShedH TBREEMP B usPERG DN ¢8rumPs 7@l 71
extendi ng verdaealileyds dawnwarltle agdsdrrippen supperd baid 78 eapmyddid to
the clanmp 71._ The.beam .. on the axis 42, .e nds transversely. .
bet ween t he aer%gég %ﬁ?%é?é‘@ 1°F 0 B3)° AR %ntléld ?%&?& e %6“ 1t
freely on saiandr neovEne beam a3 knabbek ingt atrabhesnouit | mdaptele to
device 40 on a 6..qf asst Sy Lo end; of ot am 7

is fixe the:%?ﬁﬁ %g§é%a,gﬁﬁgh§ﬁgQHZ€$cgh}b($€§Eg°cg%ﬁegég§“$% ?ke%jle
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36. _ ThenhsusPenskon £0IHMSchAng 6tdlee beaHd cabk apHat equally
symmetrical with res ecé to.a vertlgal di an pl ane_of %%f devi ce 40
passi ng t hr odgh* tRé& g8 &R cont ilrrﬁa:% t i&SPond? £ udit Hreses #f

the 30 craft A@cokerivegpesid ionadf .the craft 12 shown in Figure 4,
Lhe wertical ed: anypl ang. e 409 Jev Cepeol NP den Wil 00 MM 800 car

pl ane of the craft. only € suspénsron col um i's
descri Héd hered haf tewppThet chlaam 748 i s tata ashed 858 b orhecbdam¥s 7,

the vicinity pf Ogﬁt@hdfﬁgeHQ%rtically downward, and an upper
support bar 78 carrying the clamp 71. The beam 73,

on the axis 42, extends transversely between the

arms 36 (Figures 1 to 3) and is mounted to rotate
20 freely on said arms. The beam 73 enables rotatable

mounting of the device 40 on the arms 36 of the

chassis. To each end of the beam 73 is fixed the

link 68 enabling the device 40 to be connected to

the damper piston-and-cylinder actuator 66 fixed
25 to the associated arm 36.

The suspension columns 74, 76 are identical
and symmetrical with respect to a vertical median
plane of the device 40 passing through the bar 78
and containing the longitudinal axis 18 of the

30 craft 12. In the position of the craft 12 shown in
Figure 4, the vertical median plane of the device
coincides with the median plane of the craft. For
clarity, only the suspension column 74 is
described hereinafter. The column 74 1s attached

35 to the beam 73 in the vicinity of one of its ends



8 by neans of a fixing plate 80. The colum 74 conprises, at its

| ower end, a nounting plate 82 carrying the clanp 71. The colum 74
is constituted of a plurality of cylinders 84 5 partially nested

i nsi de each other and stacked vertically between the plates 80 and

82, and a suspension cable 86 extending ignside the cylinders. The
cylinders 84 forma sheath for guiding the cable 86. The top cylinder
84 of the 10 stack is fixed to the plate 80, the bottom cylinder 84
of said stackobeimgahisxed i o & heEpkalng 821dte cgli.ndéltss 84coympe 74
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t he shaft 88. .The sup bar exte ds Ion i tudi.nal.ly and
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substanti al | yethhl hdeyr Het wEbe tl@eylsusgem orf34:ol ﬁmm 74, Thedhé bdror
78 conpri Sesxgﬁﬁia'iglgf refk e@Q 3 Pukkey "Pﬁe”‘)&%'lit; JﬁPlﬁateaE esﬂb%‘f %he
1S et a S

hori zontal a and “ont o is wound a pensi on cabl e
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exanpl e a pi ston ar]ﬁcy |£der actuator, fixed t

adapted to appt altf b6t 4 sBPY cB5I eSJfbg SW né‘rﬁajr?uéﬁted
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the clanp 71 as shown in Figure 4. The upg)er end of the_spacer 100 is

fixed to a rest ent¥8f the the plate and the lower end is
fixed to a shaft 88 mounted on the clamp 71 and

situated 1in the ~vertical median plane of the
20 device 40. A pulley (not visible) is provided at
the level of the plate 82 to guide the cable 86
toward the shaft 88.
The support bar 78 extends longitudinally and
transversely relative to the Dbeam 73, being
25 situated substantially halfway between the
suspension columns 74, 76. The bar 78 comprises at
its front end a pulley 92 mounted to rotate about
a horizontal axis and onto which is wound a metal
suspension cable 94 the 1lower end of which is
30 fixed to the shaft 88 of the clamp 71. The upper
end of the cable 94 is connected to an actuator
96, for example a piston-and-cylinder actuator,
fixed to the bar 78 and adapted to apply a
traction force to said cable to incline part of
35 the device 40.



10 support bar 78, its |ower end being nounted on the support bar 98
to rotate about a horizontal axis 102 parallel to the axis 42. The

bar 98 conprises at its front end a plate 103 carrying the clanp 71.
15The clanp 71 conprises two arns 104, 106 nobil e between a cl osed
position and an open position. The arnms 104, 106 are identical and
symmetrical with respect to the vertical "nedi an plane of the device
40 passing through the bars 20 78, 98 and the shaft 88. For reasons
of clarity, only thEharmel®béessdescribedniser e? faf taerso Thecarpwr 164 a
conprises t , pa i twdin y m ea
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at a |lover end®hy* coR& PALi o 4328, 1F0H bee Y haér d hd and

situated undeyithetlecaversiagatafy t heberaf t .thlde phbakas HBcellBfof the
the arm 104 are tatabl y mounted at t .end of the.portiaqns
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the bent secaongppertd opsr108b, ddO0h-nfathe phaties anthd®upbed 410 axis
rotate about an_axis al.lel to.the axis 116. The arm 104 also .
conpri ses second é’r"f‘or%)ﬁ‘?& roPl &FE 1%6,1512%2re$%%t§\?€1y9ﬁmﬁﬂ‘%8r6ﬁes
t he second HXx pdrts orfsxrd08b,erddOn ob lidtee pllad ®S dawrtheny cthid ycllamp
the first rolJer 114. The rollers 120, 122 are rotatabl e about a
comon rotation axis parallel to the rotation axis of the roller 118.
The rollPers 114 to THS8 aréaadvarithgeoosby imele ftom ormwovered4, 15106

with a danpi ng,peberi et {0t £xanpl 8_1%@@’&"6%8%’1%1&8 Azt 49  open
damage the | ower face of the subnersible craft 12 on contact wth

said craft. BPEThfddhd, ERei pari, 196 of 1Ppidgenateasliare aprds
provided to coy@hethe @i taswotht heeldgstt 200p0orhieongell8a:a110hedl an

the plates 108 1106 coring iqLo contaql with the lateral fage of the
20 78, 98 and the shaft 88. For reasons of clarity,
only the arm 104 is described hereinafter. The arm

104 comprises two plates 108, 110 spaced
longitudinally from each other and held apart by
spacers 112 extending transversely between them.

25 The plates 108, 110 are identical and generally L-
shaped. Each plate 108, 110 comprises a first
portion 108a, 110a extending vertically and facing

one of the lateral faces of the craft 12 that is
extended at a lower end by a second portion 108b,

30 110b bent inward and situated under the lower face
of the craft. The plates 108, 110 of the arm 104

are rotatably mounted at the wupper end of the
portions 108a, 110a, on an articulation rod 114
extending longitudinally and bolted to the

35 mounting plate 82. The arm 104 is mobile about a



The clanp 71 further conprises a plate 128 extendi ng transversely
between the arns 104, 106 and fixed to the front plates of said arns
inthe 25 vicinity of their upper end. The plate 128 supports the
shaft 88. The plate 103 of the support bar 98 is fixed to the rear

pl ates of the arns 104, 106. To nove the;arns 104 and 106, the clanp
71 30 conprises a piston-and-cylinder actuator 130 provided with a
body 131 fixed to the articulation rod 114 of the arm 104 between the
pl ates 108 arildaligﬁ)ta;mijiraaibi stxoins 132 6519 @i Bg irdel mbdve hat saisd drody 1ard
the free end of c sfixe 0 lat r t-he: arm
106. The pi ston ang ha;ﬁ 83 %@%u%?g#EBgzgn% Ietskpétjhgggrlrr@;l?%40f
106 to be novere betwden %h@MélsethBIlﬁlmgepéa tion shown in Figure 4

in which said arms deli r&£ma gage fosmprarid i zi ngr apd tholxdingethe1s
craft 12 and a sgread 5 _apart or. open_posjtion shown in Flgure 5in

whi ch tRe arfgerdl I EUEIRP AL Ya BPSMGRR iriom thelEr afECPRd
As shown nor @&t eabhy i moléikg,ur elﬁabt b ctarp glakwd henhdonplirsesd to

means 134 for det ct| t resence t-he_cr ft conpri
arnms 136, 13§ 9% e{l%u ur?t gﬁt ]88t8n eac }qgr O\slllggd 2?‘6

its free end amrtlh Jaoﬁolabs01409mp4r2l$mant:edcp@d otk fuleetrg abolfl ears
axis parallel; %6’ the 3ot atf@é‘%?é'tsi@él%he hOhhesy 11§n 120pand 122404

15 The netal, for exanple st arnms 136, 138 extend downward so as
to be 4Pt uatézpmla@r% vePH cal L oemBattie he litee @ 178. tiFRe YbFLBASY

140, 142 conpif seha CPN-aqt ﬁ@ﬂ.ﬁ.@&e adapt efh £0 KOMEet-@ bEAD ag].aMlSTare
t he upper face of t craﬁg% contact 20between the rolle iiﬁ to
of

142 and the crfet 2 188" UDt T@IvET B heS dPPG

the plate 12&he rotation axis of the roller 118. The rollers
114 to 118 are advantageously made from or covered
15 with a damping material, for example polyurethane,
so as not to damage the lower face of the
submersible craft 12 on contact with said craft.
To this end, strips 124, 126 of damping material
are also provided to cover the areas of the first
20 portions 108a, 110b of the plates 108, 110b coming
into contact with the lateral face of the craft.
The clamp 71 further comprises a plate 128
extending transversely between the arms 104, 106
and fixed to the front plates of said arms in the
25 vicinity of their upper end. The plate 128
supports the shaft 88. The plate 103 of the
support bar 98 is fixed to the rear plates of the
arms 104, 106.
To move the arms 104 and 106, the clamp 71
30 comprises a piston-and-cylinder actuator 130
provided with a body 131 fixed to the articulation
rod 114 of the arm 104 between the plates 108 and
110 and a piston 132 sliding relative to said body
and the free end of which is fixed to the

35 articulation rod of the arm 106. The piston-and-



The detection means 134 al so conprise an inductive sensor 144 fixed
to the clanp 71, 25 disposed vertically beneath the plate 128 and
offset toward the rear relative to the free end of the arns 136, 138
supporting the rollers 140, 142. The inductive sensor 144 emts an

el ectromagnetic field and is adapted toWgFt ect any variation of 30
the value of this field occurring on upward novenent of the arnms 136,
138 caused by contact of the rollers 140, 142 with the upper face of
the craft 12.cylthusdehe @ceaemmromtoheemahﬂtesl&hay shemgletleat ed1 06120
Referring agai ur, Lo po 8 .69

its rear end, {mén%r{%g Wf%gl extg%?%égve%%%?%qg OWIJ;’II%LI)V%I';L nﬁ%wn
the | ower end mof Fidgitghe a|4e Jrl@tazﬁlamly et edriise @ea@mmgamemor

The docki ng Wébl%@z’fn@%i@%%@d&%@t%hfer Q%é(f%b%ﬁ Qﬁdaxel Ssﬂa?@ad
parallel to the rotation axis 42 he” devi ce 40. The axis 150

per pendlscul araR%thé’]{/ePpl%lpﬁﬁ&tahoﬁl SO B tlH“e Hégiuze 4b 1n Wthh
cont ai ni ng thﬁa@xa&nﬂs% ob 4t heiokafdrén sl hetrpasidton siowR airt & Guictn
4, OCkI g% ma§§s 72 conprise a nounting base 152 rotatably
nount ed on th d'¢ 088146, 1148 and a col lector or receiver member 154
fastened to sai d bal&e shloavr emereer c irerbelry 154 exignds ab onglee 151amp
| ongi t udi nal gu : n h I it I

of the craft 1 |n eégos%g&g% 0 ég ?ﬂs%\%%ftigﬁomﬁglgn %@%%?51

this pd8iti oRrehensese s thn qsafetr ecpapalisingo tie a@tnétﬂo’h%r 138

articul ation 136(&§t%1396iy0f 'in%r%ga 104n 20406. shaft Thesreggiyereach
menber 154 conpri ses mai n part 158 extendi ng _between_the rods 146,

148 and exterﬁj%ﬂvéfieldt s 3t ohf: ndYBF afnnlit&h cént¥Phd S ng %0 AP
aLItS rear(mm%byﬁaﬁfmtwmﬂHWeZEﬂééﬁﬁdawauﬂaéﬁ?ka$fbﬁ?ﬁﬂlGZ to
The ring 160 and t ange 162 ar ose Xia n either_si

of the rods 1z aﬁa)ecﬁ taﬁ”f%sff g]%d"? fébgo’ aggtof oafr?résggﬁs‘
for |iddting The mettawtl onélornwzemmxleofstheld,ockrmgs meahs 7128 Byxwaynd
of 30 111 ustIalf e le! 8L vest 0.4 he, POSiitian: SR, | B QURR e tBat1y

whi ch the axis i s horizont igned wth the axis 18 o
craft, angul &eBfaf¥ing EBRar cplﬁéer ear2®f t Hr®locKiodgl ¢eéins 17420 unt 114 2

the ring 160 abyps iagai Hstdies & 0ds ks c 48 Bopscef ddecondertof par
and swayi ng toward the front

against the upper face of the craft 12. On contact
20 between the rollers 140, 142 and the craft, the
arms 136, 138 pivot wupward in the direction of

the plate 128.
The detection means 134 also comprise an
inductive sensor 144 fixed to the clamp 71,
25 disposed vertically beneath the plate 128 and
offset toward the rear relative to the free end of
the arms 136, 138 supporting the rollers 140, 142.
The inductive sensor 144 emits an electromagnetic
field and is adapted to detect any variation of
30 the wvalue of this field occurring on upward
movement of the arms 136, 138 caused by contact of
the rollers 140, 142 with the wupper face of the
craft 12. Thus the presence of the craft 12 may be
detected.



13 of said docking nmeans until the flange 162 abuts agai nst said rods
is of the order of 15. In the enbodi nent shown, the main part
158 has a frustoconical general shape the section of 5 which
decreases progressively between the ring 160 and the flange 162. The
mai n part 158 has a holl ow general shape,and delimts a

t hr ough- passage or opening. The openi ng €nabl es reception of a cap
164 fixed to the rear end of the craft 12 to dock 10 and noor said
craft. The ring l6Rd@erliitrag es apgeniat r atticon andyweat riang othiche tawer

164 in the dcgclg& a 2.54N L [nt receiv. r, 15

al so provides %ggggg%%%r 9t8he%cé;ﬁ§g'l%%écbnn%€t eldLC%o ]?%?étggr”gﬁtd.' Aﬁiwo
the exit fromede 18 doékiengeweanslizy vke tCebhélys dewgupdel dydt et
flange 162 and by 13pel! eynd66 £ i xed 410 %Q%r%él-éébl%%ég%%éa't%e

flange 162, extending along an axis parallel to the axis 42. e cap
164 of the criPEriZLIMPRriSes’ A baASE 2OCKLTEH, "FEM exAfpPe horPegted

to the rear pastreftdthe ctafdll2aprdita AASeexs endiongpsabd 1RAsecoThee
nose extends al ong.the Ion%it iggl Xi s .18 .of th% craft and ha]s_S% is
no t

coni cal general “8hASE IHé © 35 VIEs i & Cadapted3re ©
penetrate i ntmeapdnido dela2s wecwimdakeedt imathenedieni grlahet hef the

recei ver ne oA . 1:he ¢ 64 J;amm g L psi t :
receiver mamérv%g%, %ﬁeg{cﬁgagﬁg}g %P?%hé}dnlal n %ar%glgg&%n%eiﬁfet o
nose ofl0t he cdpe 18®=drtel anf ¥R, iTheF £@pPre64 may advant ageously be

30 produced by assedd i Rg s fdertdcal 7pardsmapd srede hEOM@Bing base
synthetic material, for %éarrp%\%ug% am de (PO)'. The cap 164 al so
I

) |
enabl es i npr ovefredt® ot tERe ¥ t &7 altdfy FRESr Af€ 121 (e 2
i s noving andcselueticn ofr itscdriatger Wmber 1slhefeparahéan wof khed

| aunchi ng and_recove system 10 is descrihed jn detail next.
The et had o3 Senchis | et At a2 FEbRethe Taba cahhts ahFA% 2
14 is 38 fol llowsgitmdifiaistaxis 156 angularly aligned with the

longitudinal axis 18 of the <c¢raft 12 in the
position of said craft shown in Figure 4. In this
position, the axes 18 and 156 are parallel to the
rotation or articulation axis 116 of the arms 104,

20 106.
The receiver member 154 comprises a main part
158 extending between the rods 146, 148 and
extended at its front end by an annular centring
ring 160 and at 1its rear end by an outwardly
25 flared annular guide flange 162. The ring 160 and
the flange 162 are disposed axially on either side
of the rods 146 and 148, with respect to the axis
156, and form stops for limiting the rotational
movement of the docking means 72. By way of
30 illustration, relative to the position shown in
Figure 4 in which the axis 156 is horizontal and
aligned with the axis 18 of the craft, angular
swaying toward the rear of the docking means 72
until the ring 160 abuts against the rods 146, 148

35 is of the order of 5° and swaying toward the front



5 step, actuation of the piston-and-cylinder actuators 62, 64 is
commanded to drive the pulleys 54, 56 and to rotate the arns 36 about
the rotation axis 38 relative to the chassis 32. The

pi ston-and-cylinder actuators 62, 64 are actuated 10 to nove the
craft 12 fromthe stowed position on the,ghassis 32 as shown in
Figures 1 and 2 toward the |aunching position of the craft in which
the craft 12 is entirely inmersed, as shown in Figure 3. During
novenent of tde crafd T>dkodongt heeahewedntia pobjetiﬁmamgmrdameabuts
| aunching posjd10f, it e, phstamyandzcyld ndae aglual oLy 66; enabl o
limtation of Tront to rear rotation novenents the evi ce 40 about
the axis 42 so as tlg hélhe t lkenlepdfimerpt | r‘ﬁhap\substéhlel ampy thopiezdnt &l5 8

posi tion. 20Thes| aunehing posintiam ofgéxhergrlafgh;%é StROVB MM fon  of
clearly_in F:{ag}rﬂg#ﬂ In this position, the ca is accommodated in
7

the docRi ng eo‘frFﬁ§eo%vPE€94TFS?h¥elldthFG&’er?al? BRies 15891 6 0
t he receiver arm@bemelaﬂlehg%al Tsdockitg faans p£5tbel£n® akisgnedhviltllow
the axis 18 of the raf Th Wﬁ's %Oﬁ 106 of the11 %b?l are in

the cl osed hdl@i'hg3posi HETof | eFs 118U H2h RadSteF ©F
bear agai nst dienliower fIEhm @‘peheugr atnal?l @asd theeptriqs k28, 26 ap
bear against 1fe l-aLaIg! 30 facesof saidl graldnlongidadi pal 1o gocxk

bet ween the propulsion unlts the ront par erollers
118 of 1Phe arawdcomeotro tfeaaqadonér@g‘fat‘r nst The atied sbéPhatf athiel Akmtes

104, 106 deligdhe@rGltos6d CaHB. cdAtring &R acmecopdpStep.a stiaf tidie
fromthis imersed position of the craft 12, actuation of the

pi st onand- cylFNEErF et REdPS130 s CORFRNBBE PP ot afle HE arh@CeoX ST
106 about theneambeeul abkhona axes 11&6v151@@da10pa@|smgg@bcttﬂrtlﬁele cable

novenment fro he close hol ing 03|t|o e 03|t| n sho

in Figure 5. n%] TR gn %og Cf:ﬁl %l a%p}‘ 7% ggoﬂ)S\M}le
110 and5t he rciﬁ>¢b|i$19118etama227 20f ttHBe acrreo bee Is6 t u&t eguaid@ddllsy ardes
fromthe Crafﬁ_laﬂg éﬂd SHaT g} eQAsyu%ilMﬁV‘@Xe;t @I%Eﬁo%éotﬁ{év%’gds

any contact betwe ese menber's I gure,
rotation of t%%rﬁ#sloabom salifes bRUOE P 2f EREQIALEY gPlanrg an

slight defornmatienpefrd heeguspenshen £ol yms 74, 76. 15 In a third
step, the actuator 96 is commanded_to_exert tractl on force on tgrase

suspensi on cabl e 94 XHdEP nbbé e (’Elhfn’pc?i‘ towaf d AHPEUFFST t2b
78 as 2bown ifi ¥edureSob amﬂm?plahlb&]nmaérrerﬁo othehered anpadlt fodmthe

the | owered ho] Si n_tq 0sjtign.c es g
downwar d rmvecrore%%Ere p% Fnc?gc%l g n%ar%{% n%heé%/\égerkfgﬁl chTSlJlé Hose
si mul taneousl%t@m@@nsab@ngy tdrmandbng idctdianpon efxithe 18 of the

pi st on-and-cylj nder aax‘f‘&uﬂ%%rsaﬁgon@fcé? 8%%59&15' 'hEHEe upMd nose of
pi voting of the arns he order of
the cap 164 is adapted to penetrate into and to be

25 accommodated 1in the interior of the receiver
member 154. To prevent the cap 164 jamming inside
the receiver member 154, the cone angles of the
main part 158 and the nose of the cap 164 are

different. The cap 164 may advantageously Dbe

30 produced by assembling two identical parts and
made from a synthetic material, for example
polyamide (PO) . The cap 164 also enables

improvement of the flow of water along the craft

12 when it is moving and reduction of its drag.



On nmovenent of the clanp 71 fromthe |ow position to the high
position, the |ower end of the spacer 100 pivots about the axis 102
and the rods 146, 148 pivot about the axis 150. During 30this
novenent, there al so occur pivoting of the plates 82 and greater
deformati on of the suspension colums 74,,76. In the raised position
of the clanp 71 as shown in Figures 6 and 7, the flange 162 of the
recei ver nenber 154 cones to 35abut against the rods 146, 148 and the
support bar 16 98 Teéxd engs: obtiqguel p fupwaed. 1bantdh sngaised postcbivery

t he | ower en%;(/gé?hlhel@r?? %‘%45 ggge?gigﬁtlgsertoéufrﬁey@_ are situated

vertically above e cra ccor /, on subsequent novenent of
5 the craft, there e noetdmndce fbdiaweahdama hehene twhd tiRe famp tie

and the suspensiQn NRANS;4Q Qfehheidevi £ei40 andreen ithes ot Rer dard st
the craft, in particular at the level of the control surfaces 20 and

the propul si 6it@Rits RACTEHT A i nQL st e @ he PAGHART BRAUMY $1p4er
of the cr af]E aJataﬁeogtsarksgd &mtm@; ddemehdfdd 120i sieracherk Lp@nnl@@ds
noves away fr t ocki ng neans as shown i_n _Figu 8._.The

engi ne 12 naysoz{nhenggerfao?% t & p|‘é<hﬁé&% ns%%%ti & "hd/ é? beOUt the
survei |l | ance mpssicdamn Daxiirgg ABvenedttafvé he er afte 12hteewar d t3e. aléee
to be inspect e eLver. er f ns -f,or i di

cabl e 16. F?FStEBF}e arnrg(?hgggojfﬂ?g%ovae%?ﬁatt J![e@crrégljaz?’t 12 i%ggeg%%ggggeed
next. A a fitrst merep, tite stedpi ng 2of Lr2M t hBepropaksidonpasiittsi 94 ¢n

the craft is wpamendedsas well 53s agbyat ion efiddees 1 and 2 toward
pi st on-and-cyl.inder actuators 62, 64 to enable upward rotation of the

arms 36 of tHPhdEHRCEFthaP et Y88Ki PG redns CFAGFe 197 t Watlsr the
subst anti al | @& fthel sunfacenefi r 25yt hHenwedt eed ,Byaway dwhndircarigmre

45, 50 and o t NRUGLRET RENE By Ee ‘r MEC3 14 bf enet orler st S681E

t he podidti on dositecoveritmgwahd crahte 12.1aB80hnhansecomb st epon, the

actuation of ﬁfgtgﬁyghéscylinder actuators 66 enable limitation
of front to rear rotation movements of the device
40 about the axis 42 so as to hold the craft 12 in
a substantially horizontal position.

20 The launching position of the craft 12 1is
shown more clearly in Figure 4. In this position,
the cap 164 is accommodated in the docking means
72 of the device 40, the longitudinal axis 156 of
the receiver member 154 of said docking means

25 being aligned with the axis 18 of the craft. The
arms 104, 106 of the clamp 71 are in the closed
holding position in which the rollers 118, 120 and
122 bear against the lower face of the craft 12
and the strips 124, 126 bear against the lateral

30 faces of said craft 1longitudinally between the
propulsion units 24 and the front part 26. The
rollers 118 of the arms come to bear one against
the other so that the arms 104, 106 delimit a

closed cage.



is commanded to wind in the cable 16 and to bring the cap 164 of the
craft 12 into the vicinity of the docking nmeans 72 of the device 40
in a position corresponding to that of Figure 8. As 35indicated

above, in this position, the clanp 71 is 17 in the raised position
and the flange 162 of the receiver nenbe 5154 is abutted against the
rods 146, 148. In a third step, stopping of the nmeans 43 is 5
commanded to enable the craft 12 to surface because of its own
buoyancy. Then, inIm faustlrstépstag uasttaroinghé meanshd® iismmersed

comanded agai : b i f. t cr gt iLnter] f
the recei ver%!rré\;S grl%. 4$?hg(r?ﬂ<cé; ?gai%r?t r%%ﬂctala%énu&%og]f ?ﬁeltélhaep %g%tg)fl
the craft inttndard lignber. a¢teptdoekilil tife ecafrandeghdteherotate

device 40 arenhd Hhe,Posiold on16@r respandi et @t hatydescs bhed abgve 16
with reference to Figures and 7, the axis 18 of the craft_ and the

6
axis 158 of tHR%rdci Wrlignembet thefRg alPyfdtent frompythgg ghpsed
fourth step, Héd18had opgddinal @d s thfe ofoppda cpalsti tl2ohs 8Abwn in
aligned with Ethe axi s 15%}03 ltSi_lhe receiver. _nenber 154_wh

n
i ntroducti on ‘otIFRE cap i hs OPSHE dPPecet VBF 2D r%glrﬁ)eFlr?a“&p be 1
tilted about tihe pdtetésn 1@ s 130 byntha lier cesl kxept ddl y tichelzap ot
164. During i 0 o) f 1 f Lnto: recej m|hbe

154, there i s{%%ergg%% egggt asgtlgfg%gl%%éferé%hgsg)lcéoﬁgfltc%oﬁ%ilgﬁl brafe
aut o- alPgnment2 opnthes ufifsl abensfl y 26aghea Warki e hedFew2tandorRaent

I ongi tudi nal ax{s d8nefadhe K&alhbken thestn AchifdPsstens athewn in
alignnment of the axis 18 of the craft 12 with the axis 156 of the

recei ver nmendetl 954t 1HE St Jdt®r BRERS ed 80 #HM5I | 6Q%4hel06
clanp 71 to deseesd t gyardttiheg | owEr edchel digigapesi tism camdespsobdigige

to the positigon_.shown in_Figur . After the inductive sepsor, 144
detects the p(fe(-:-ggﬁf:n\eg]cojfo?hg crtgl?%' fil,Spa%?%éﬂnonggiu{nﬁles 78 761‘
pi st on1and- cyl i nderIraca uathcrrd36t8%i s chemawedaton od t é st eomnawded

104, 106 fromihgyert a traction force on the suspension cable
94 and to move the clamp 71 toward the support bar
- 78 as shown in Figures 6 and 7. This movement of
the clamp 71 from the lowered holding position to
20 a raised position causes slight downward movement
of the docking means 72 in the water, which is
simultaneously compensated by commanding actuation
of the piston-and-cylinder actuators 62, 64 to
produce slight upward pivoting of the arms 36, of
25 the order of 5 to 10°.

On movement of the c¢lamp 71 from the low
position to the high position, the lower end of
the spacer 100 pivots about the axis 102 and the
rods 146, 148 pivot about the axis 150. During

30 this movement, there also occur pivoting of the
plates 82 and greater deformation of the
suspension columns 74, 76. In the raised position
of the clamp 71 as shown in Figures 6 and 7, the
flange 162 of the receiver member 154 comes to

35 abut against the rods 146, 148 and the support bar



18 open position toward the cl osed hol ding position. Once the craft

12 is held by the clanp 71, the suspension colums 74, 76, because of
the weight of the craft, enable limtation of roll phenonena 5at the

| evel of the clanp 71. Finally, in a |last step, actuation of

t he piston-and-cylinder actuators 62, 64,is commanded to allow the
craft 12 to be noved fromthe recovery position to the stowed
position at the 10 | evel of the chassis 32 nounted on the naval
vehicle 14. 198t hextavatisvehoblegielg a upwate-.contrnol | edisurfaseésed

vehi cl e thatvgésfeqt Lol | edl refg&%'ry DY gan )ﬁert%t O 5 ke féfitel’H‘SolQ and

conprlses a deo canera in or to view enetrati on of
cap 164 of tHeérerafalberehell dvalrof stharafoeki rrgeh’éaﬁebmd@rhm‘getrtéle

recovery phaseqart 12.!MatheLedhyent oghouwnp dthenchal tnbs o PPesE
at its rear end with a cap adapted t0 cooperate with the docking

means. € ear I52¢t OkGul By 20 HRT Bqudl | JOpSLRBRET WP ERYGE HeBRr ttifh% one

fromthe scopeandl tdieei mEMhpOm 1t andl ovhee §Qkpldies doakingameansoofo £
t he | aunchi ng ,and recovery deV| ce to %gllq?er e with the rear &N or
e

the front enddf £fe 25Soci%t 30%r&ft REAFT iRandy thens in
25attached cgmrticulafhatnksshe fllkere hvent |td'ne domitngo & phasEaoés 20

recovering tr};r-zr_l rabty népgplurih PchHChthncé’fzhhe craft into the docking

nmeans enabl es |gnrre e axis of the craft with the axis of
sai d 308ocki ng meadst FhuSireli sspePsi brbet oPERPWIS tABL , URhtEhe24 Of

hol di ng posi tipa efrdhe clamrd hgrantdcal atd opnax stak t@gagrtmslgs lS
parallel to the Io%%tudl nal axis_of the craft and_that the clanp

centred on s&AYCRERGT udi hal afitS sd"Q¥eEo Roial 35t heMcr &t pr%ﬁ@rﬂlﬁlg

means 72, as shown in Figure 8. The engine 12 may
then perform the planned inspection and/or

15 surveillance mission. During movement of the craft
12 toward the area to be inspected, the receiver
member 154 forms means for guiding the cable 16.

The method of recovering the craft 12 1is
described next. In a first step, the stopping of

20 the propulsion units 24 of the craft is commanded
as well as actuation of the piston-and-cylinder
actuators 62, 64 to enable upward rotation of the
arms 36 of the chassis so that the docking means
72 are situated substantially at the surface of

25 the water. By way of indication, in the embodiment
shown, the angle formed on the one hand by the
arms 48, 50 and on the other hand by the arms 36
is of the order of 195° in the position for
recovering the craft 12.

30 In a second step, actuation of the means 43
is commanded to wind in the cable 16 and to bring
the cap 164 of the craft 12 into the vicinity of
the docking means 72 of the device 40 1in a
position corresponding to that of Figure 8. As

35 indicated above, in this position, the clamp 71 is



19 CLAI M5 1. Device for launching and recovering a
subnersi bl e or surface craft, characterized in that it conprises: 5-
means (70) for suspending the craft, - aclanmp (71)

nount ed on the suspensi on neans and conprising two arns (104, 106)
rotatabl e between an open position and a flosed posi tion hol ding the
craft, and 10- docking neans (72) rotatab y mounted on the suspension
means and adapted to receive one end of the craft so as to enable

al i gnnent of itrhetéreaf ravigdd saicdk Hotkinngamdanshe flange 162 &@f the

Devi ce accord;i%‘ e%‘&e? aim”én?beW“g[é’%g {he 1adecking ’%ﬁ%ﬁ&n nRAVE 3¢
coni cal general “shape. : viCe accor |ngat aim I or
Claim?2, wherlei®, t hé &ocki ng means (72) conprise an opening for a

cabl e connected to Itrheac_rtq{fr&lo_sl%aéé, t @&Qﬂgﬁin%oﬁof Devicenagey digg i o
to any gne of the preceding clains, wherein thé suspensi on neans

conprisé a mSIMBAPSGE bEEm (FBFPARI t WBesuspenEFon 1ol ufls (TAT ERg)e
ext endi ng dowwesdskr omrsaiid suspensiKiopeamand mashyi ngnt he ctatrth

25(71). 5. Device accordipg.to Caim4, erein the cla 71)
o mobi | e relHiToe B8 THBLAGTH ShpbS DoAY 73] BRI E b 8 e
hol di ng posi tdoneamd le r dicgddi pgsidfi onhe306rabevit?2 adccotbdenginberior
G aims, Mhm6¥ntggereceiver member 154 thanks to introduction
10 of the cap 164 of the craft into said member.
After docking, the craft 12 and the device 40 are
in the posgition corresponding to that described
above with reference to Figures 6 and 7, the axis
18 of the craft and the axis 156 of the receiver
15 member being aligned.

During this fourth step, if the longitudinal
axis 18 of the craft 12 is not aligned with the
axis 156 of the receiver member 154 when
introduction of the cap 164 begins, said receiver

20 member may be tilted about the rotation axis 150
by the forces exerted by the cap 164. During
introduction of the <craft 12 into the receiver
member 154, there 1s therefore obtained under
these conditions auto-alignment of the axis 156 of

25 the docking means 72 and the longitudinal axis 18
of the craft.

In a fifth step, after alignment of the axis
18 of the craft 12 with the axis 156 of the
receiver member 154, the actuator 96 is commanded

30 to allow the clamp 71 to descend toward the
lowered holding position corresponding to the
position shown in Figure 5. After the inductive
sensor 144 detects the presence of the craft 12,
actuation of the piston-and-cylinder actuator 130

35 is commanded to rotate the armg 104, 106 from the



suspensi on means conpri se an upper support bar (78) mounted on the
main beam a pulley (92) nmounted on the support bar, a suspension

cable 20
t he cl anp,

(94) wound onto the pulley and fixed at one of its ends to
and an actuator (96) connected to said cable and adapted

to all ow novenent of the arns betmeen thi%lomered hol di ng position

and the 5raised position. . Devi

according to O aim6,

wherei n the suspensi on neans further conprise a | ower support bar
(98) uﬂryin@paﬁ @QﬂmtamhatsWdﬂ@nmhspaamsddOﬁbk&iegmp@sition

transversely
sai d spacer

d d f
belng rp? tdﬁ Rl }QUpﬁﬁﬁffuB ory Q@réla end o

nmount ed on € associ a ed Support bar.

8. Device accotebrgsticom aqcnltzmn\ﬁheVéhn The deekpmgareads t92) weaght
rotatably mountedQn the dowel SUPPOrt A  £88)on 182 LXYIC&henomena

accordi ng
(74, 76%

to any one of Clains 4 to 8, wherein the suspension col ums
ar e &fef BPfabievel of thfocmpcglaccor ding to any one of

the preceding clai nsinshergi n,inndheLdosedebel,di Bggtuation of the

10

15

20

25

30

35

piston-and-cylinder actuators 62, 64 1is commanded
to allow the <c¢craft 12 to be moved from the
recovery position to the stowed position at the
level of the chassis 32 mounted on the naval
vehicle 14. If the naval vehicle 14 is a remote-
controlled surface vehicle that 1s controlled
remotely by an operator, the system 10 comprises a
video camera in order to view the penetration of
the cap 164 of the craft at the 1level of the
docking means 72 during the recovery phase.

In the embodiment shown, the craft is
equipped at its rear end with a cap adapted to
cooperate with the docking means. Clearly it would
be equally possible, without departing from the
scope of the invention, to provide for the docking
means of the launching and recovery device to
cooperate with the rear end or the front end of
the associated <craft directly, i.e. with no
attached cap.

Thanks to the invention, during a phase of
recovering the craft, the introduction of the
craft into the docking means enables alignment of
the axis of the craft with the axis of said
docking means. Thus it is possible to ensure that,
in the holding ©position of the clamp, the
articulation axis of the arms 1is parallel to the
longitudinal axis of the craft and that the clamp
is centred on said longitudinal axis so as to hold

the craft properly.



20position, the arns (104, 106) of the clanp forma cage for hol ding
the craft in position. 11. Device according to any one of the
preceding clainms, wherein the ends of the arns (104, 106) of the

cl anp conprise contact surfaces 25adapted to bear against a | ower
face of the craft. 12. Device accl:(sl)rdi ng to daim1ll, wherein
the arns are provided with rollers (118, 120, 122) that are rotatable
and conprise the surfaces that contact the | ower face of the craft.
3013. Devi ce according to any one of the preceding clains, wherein the
clanp (71) conprises an actuator (130) adapted to enabl e novenent of
the arns between the open position angytAevd osed hol di ng position.
21 14. Device according to any one of the preceding clains, wherein
the clanp (71) conprises nmeans (134) for detecting the presence of
the craft. 515. Systlemeoritauncivng dreumendvey i ngnad Subsepsidd £ngr a

surface craft,gg Erissj.ikp_?ea 8@6‘334@ %é%)e adapt ed to be flxed to,aq iy
naval surface venhrcle,”Two arnms 6) “frounted~on 't he chasSsis 1o rot at'e
about a firstthatatitorr@xpsi(88y: and nobile

5 - means (70) for suspending the craft,

- a clamp (71) mounted on the suspension
means and comprising two arms (104, 106) rotatable
between an open position and a closed position
holding the craft, and

10 - docking means (72) rotatably mounted on
the suspension means and adapted to receive one
end of the craft so as to enable alignment of the
craft with said docking means.

2. Device according to Claim 1, wherein the

15 docking means (72) have a conical general shape.

3. Device according to Claim 1 or Claim 2,
wherein the docking means (72) comprise an opening

for a cable connected to the <c¢raft to pass

through.

20 4. Device according to any one of the
preceding claims, wherein the suspension means
comprise a main support beam (73) and two
suspension columns (74, 76) extending downward

from said suspension beam and carrying the clamp
25 (71) .
5. Device accdrding to Claim 4, wherein the
clamp (71) is mobile relative to the main support
beam (73) between a lowered holding position and a
raised position.
30 6. Device according to Claim 5, wherein the
suspension means comprise an upper support bar
(78) mounted on the main beam, a pulley (92)

mounted on the support bar, a suspension cable



10 between a stowed position of the craft and a | aunching or recovery
position, and a device (40) according to any one of the preceding
clainms mounted on the arns to rotate about a second rotation axis
(42) parallel to said first rotation 15axis. 16.

Syst emaccor di ngt od ai ml5, conpri sing neagﬁ (43) for winding in and
payi ng out cable adapted to wind in a cable (16) connected to the
craft to draw said craft into the 20interior of the docking neans
(72) of the device (40) during a recovery phase. 17. System

according to G a)mkues i L6e GAIPLES NOhdafRixgl NBANSHS6PE its

nount ed between_t he device and the arns (36 251 stem

according to SRy oﬁ?oF%@ é znﬂ?tﬁn 7anﬁﬁ§%%H§ g%gxﬂﬁﬂ$n60ted

adapted to becdi xed d 0cab§1er eandondapoeédpard allhe moabimeand of the

?28;' gured to, coaperal § Wit h f0e dogking MEaN% ({g) (Y f08HCVASE the
5 raised position.

7. Device according to Claim 6, wherein the
suspension means further comprise a lower support
bar (98) carrying the clamp and a stiffener spacer
(100) extending transversely between the lower and

10 upper support bars, one end of said spacer being
rotatably mounted on the associated support bar.

8. Device according to Claim 7, wherein the
docking means (72) are rotatably mounted on the

lower support bar (98).

15 9. Device according to any one of Claims 4 to
8, wherein the suspension columns (74, 76) are
deformable.

10. Device according to any one of the

preceding claims, wherein, in the closed holding

20 position, the arms (104, 106) of the clamp form a
cage for holding the craft in position.

11. Device according to any one of the

preceding claims, wherein the ends of the arms

(104, 106) of the clamp comprise contact surfaces

25 adapted to bear against a lower face of the craft.

12. Device according to Claim 11, wherein

the arms are provided with rollers (118, 120, 122)

that are rotatable and comprise the surfaces that
contact the lower face of the craft.

30 13. Device according to any one of the
preceding claims, wherein the clamp (71) comprises
an actuator (130) adapted to enable movement of
the arms between the open position and the closed

holding position.
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14. Device according to any one of the
preceding claims, wherein the clamp (71) comprises
means (134) for detecting the presence of the
craft.

15. System for launching and recovering a
submersible or surface craft comprising a chassis
(32) adapted to be fixed to a mnaval surface
vehicle, two arms (36) mounted on the chassis to
rotate about a first rotation axis (38) and mobile
between a stowed position of the craft and a
launching or recovery position, and a device (40)
according to any one of the preceding claims
mounted on the arms to rotate about a second
rotation axis (42) parallel to said first rotation
axis.

1l6. System according to Claim 15,
comprising means (43) for winding in and paying
out cable adapted to wind 1in a <cable (1e6)
connected to the craft to draw said craft into the
interior of the docking means (72) of the device
(40) during a recovery phase.

17. System according to Claim 15 or Claim
16, comprising damping means (66) mounted between
the device (40) and the arms (36).

18. System according to any one of Claims
15 to 17, comprising a cap (164) adapted to be
fixed to the rear or front part of the craft and
configured to cooperate with the docking means
(72) of the device (40).



