- 1 Device for destroying subsea or floating objects

relates to the field of devices for destroying subsea objects
present a 5 hazard for navigation, for exanple mnes. Two nmain types of
m nes are known: sea-bed m nes which %i on the sea bed, and
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The known methods of destroying a sea-bed subsea mine
comprise a step for detecting and/or identifying the
mine and a step for destroying the mine using a large
explosive charge, of the order of 50 to 100 kg for
example, placed at a distance of a few meters from the
mine to be destroyed, by means of a subsea craft,
normally remote controlled. After having recovered the
subsea craft on board a mine-sweeping surface vessel,
the mine is destroyed by causing the charge to explode,
the shockwave of which causes the mine to explode by
its influence. Moored mines are destroyed using a
similar method of detection and/or identification which
is followed by a step which consists in hooking a squib
onto the mooring rope which is placed by means of a
remote-controlled or wire-guided subsea craft. Here,
too, after having recovered the subsea craft, the
pyrotechnic actuation of the squib 1is provoked by
remote control from the surface vessel. The mine
returns to the surface and is destroyed by an ancillary
means such as a gun. Now, modern sea-bed mines may no

longer explode by influence and the destruction by gun



returns to the surface and is destroyed by an ancillary mneans such as a
gun. Now, nobdern sea-bed mnes nmay no |onger explode by influence and the
destruction by gun -2- of floating noored mnes that have been cut or mnes
drifting on the surface can be difficult because of choppy sea and/or poor
visibility. It is therefore necessary to position the warhead very
accurately 5 | atq fo t Lpe .t S i es tion. (S al so
true for the %goﬁgﬁ%ﬁiﬁgé ?ﬁg?bgrékﬁgﬁﬂey ggt?%?gh $%?§eé?¥y,5€hﬁé %Fs
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Furthernore, chee@verkBg thedpubsegosr afiidiakiasi dy me.1¢10 1¥ar ikpeselrypes of
renote-controlled or wire-guided  subsea craft are known, in particular from
the patents pPObFPSA&d b&CECQOﬁﬁﬁ%?%uI Ty R334 881YandEBI3G6Y2 656
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of 50 to B, or above. This 1is all the nore true in the presence of sea
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stability and'RSI@iMfg i cl oses
a mne subsea craft are known, 1in particular from the patents
published by ECA, particularly FR-2 684 951 and EP-
0 612 656.
15

Among these craft, there are also consumable craft.

Conventional single-body craft do not allow for objects
to be observed and then attacked from above, from below
20 or from the side, wunless they have a propulsive
architecture that enables the craft to be directed.
This leads to the presence o0of a large number of
propulsive units, which considerably increases the cost
of the craft. Even provided with numerous propulsive
25 units, the <craft cannot work at large angles of
inclination, of the order of 50 to 60°, or above. This
is all the more true in the presence of sea currents,
where such a craft will have great difficulty in
maintaining its stability and holding its position.
30
Document WO 01/38169 (ECA) discloses a mine
neutralizing submersible craft, comprising a first part
provided with a propulsive unit and a second part that
pivots relative to the first and comprising a warhead
35 and at least one sensor for detecting the subsea object
so that the warhead and the sensor are oriented
similarly relative to a subsea object. The warhead 1is
positioned correctly relative to the subsea object once

it 1s located, hence a better effectiveness.



neutralizing subnersible craft, conprising a first part provided with a
propul sive unit and a second part that pivots relative to the first and
conprising a warhead 35 and at | east one sensor for detecting the subsea
object so that the warhead and the sensoy are oriented simlarly relative
to a subsea object. The warhead is positioned correctly relative to the
subsea object once it is |located, hence a better effectiveness. - 3
However, the applicant has realized that the pjvotin of the second part
woul d risk modPF§VRG:t He'© hyal bHFARRT &3Ghar Jezr‘?%tFgétoftft%ep&?’aﬁnand, as
a 5 consequence, ptiwokesatonmdepambl e waanerentriek t heodsdbiegsi bterecraft
relative to tRe sugsga objegﬁar;pe %Pvggééoqﬁ?inﬁ to ggggcqﬂ%jth%%e A
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that is fdirlyonasagnsihteve poovhkepiamwt iunglesfirathe secomterdr t ofThehe

| hventi on propepRs.d; £eSUERRLE e1akh vboto 1RcUgsbiayl BY subsea obj ects,

whi ch can destroy nore certainly and nore reliably. Th evi ce, according
to one aspect of the invention, 1is intended for the destruction of floating

subsea 20 obfget $nvdheidaviheRsCeBPbveesoefl khekepahwphe%isded Wi th
propul si on means and a second part that can pivot relative to the first

part along on |least one axis, so that the device can approach a subsea
obj ect friom dhéf enerdntdidrecpbirop®sekhes deviage compridees ratyireastubpsea25

fairing protecting, the. second part. The fairing is__perneable to water.
According to 8%8?%5? grl}]ﬁgcdijﬁ%n?f’ltrpié/ ARG Cart b‘éoa%%gheqliv?te r?%t%ﬁt to
hydrostati ¢ ptbssaeepnfopned.to the 30 first part or the second part. Thus,
t he second part surrounded by the fairing can

The invention proposes a consumable craft for

15 destroying subsea objects, which can destroy more

certainly and more reliably.

The device, according to one aspect of the invention,
is intended for the destruction of floating subsea
20 objects. The device comprises a first part provided
with propulsion means and a second part that can pivot
relative to the first part along on least one axis, so
that the device can approach a subsea object from
different directions. The device comprises at least one
25 fairing protecting the second part. The fairing is

permeable to water.

According to another embodiment, the fairing can be a
shell resistant to hydrostatic pressure, Jjoined to the

30 first part or the second part.

Thus, the second part surrounded by the fairing can
pivot, with the hydrodynamics of the device being
maintained. The mobility characteristics of the craft
35 are maintained, hence it 1is easier to control, quicker
to bring into a firing position, more reliable 1in
operation, and has a higher destruction success rate.
Any projecting sensors on the second part disposed

inside the fairing can pivot, provoking only a marginal



pivot, with the hydrodynam cs of the device being maintained. The nobility
characteristics of the craft 35 are maintained, hence it is easier to
control, quicker to bring into a firing position, nore reliable in
operation, and has a higher destruction_s§c9ess rate. Any projecting
sensors on the second part disposed inside the fairing can pi vot, provoking
only a nargln@ f%n(%a v%%dqylcgg¥£flcag!onJé% res targe5|stance
Advantageously, the "déviCe conpri ses neans '% pIVO %%e second part
relative to the first part, the 5 pivoting neans belng provi ded with at

| east one nOt Qlyy 4l R LPOCE IBNLOF cEhe dipMadONned e BEVOLIRG @4 S 1S
transversal. 10 In one enbodi nent of the invention, the pivoting axis 1is

| ongi t udi nal . HY% orfe® SHsbdi Rt oﬁe%%%lY%veﬁ?loﬁhethélﬁﬁgotpﬁ§taX|§heis
vertical. 15 Aicelimaticem Dfbd iy protidig axes i possd bl e motor.

Advant ageously, the fairing is substantially acoustically transparent. 20
Advant ageously, the fairing is substantially optically transparent. The
fairing can bdnn&deaoémpbdxmghasciﬁ floe iexanplien,25Hen phneoembodiament of

t he invention,. tQ% %1 g s fixed to the first part to inprove the

hydr odynam cs i p ases of navigation and protect the second part from
any debris likely to be encountered. The fairing can be fixed to the front
of the fifst @ﬁJtonJ“@m%@dEﬁbh%ngxﬁth@elEbé%@lBQUQHH%at91§8€1H8n%%E30f the
first part. The fairing can take the formof a portion of a sphere or
cylinder, or d&ScomBididtivmadf- bot h connect ed

In one embodiment of the invention, the pivoting axis

is vertical.

15
A combination of two pivoting axes is possible.
Advantageously, the fairing is substantially
acoustically transparent.

20

Advantageously, the fairing is substantially optically
transparent. The fairing can be made of plexiglas® for

example.

25 In one embodiment of the invention, the fairing 1is
fixed to the first part to improve the hydrodynamics in
all phases of navigation and protect the second part
from any debris likely to be encountered. The fairing
can be fixed to the front of the first part. The

30 fairing can be fixed roughly to the center of the first
part. The fairing can take the form of a portion of a
sphere or cylinder, or a combination of both connected

to a cylindrical body of the first part.

35 In another embodiment of the invention, the fairing is

fixed to the second part.

In one embodiment of the invention, the fairing has a

hydrodynamically isotropic shape.



to a cylindrical body of the first part. 35 In another enbodi nent of the
invention, the fairing is fixed to the second part. In one enbodi nent of
the invention, the fairing has a hydrodynanmically isotropic shape. - 5 1In
one enbodi ment of the invention, the fairing has a symetry of revol ution
relative to the pivoting axis. 5 In one enbodi nrent of the invention, the
second part conprises at |east one neans of observing subsea objects, for
exanpl e a canera. In one enbodi nent of the invention, the second part 10
conprises at [@asti®one™Reansedf icdentt¥ yingestibsea toj ekilsting bae a
embodi ment  of shh@elthyertd avdihe iseconrd Rarte COMNd SRS, Aidgasiione means
of locating a subsea 15 object, for exanple a sonar. |In one enbodi nent of
the invention, the second part conprises at |east one neans of estimating
t he di stange Ifhroomsaiahisuhsemtobpéctth0 inwveonea cenbodhaedeadnd heart

invention, th par_t 0 i se t o] . ¢l assifying
subsea objec?giﬁgg%%ﬁ oﬁg'egﬁ%%%%en n%f %ﬁ%ﬁénvgﬁt?§§935ﬁ2“§ec§§ Ségrt
conpri ses at lodasctene fatt gslempdans. CRvergr.aft can be depl oyed from a
surface vessel, but also froman aircraft. In the latter case, a relay on
30 the surface of the water can be used to transformthe acoustic signals

enitted by thélsupBea LALLM PAdi Bhe ol NISTItdQN or tBEect?F Sirghal s,

for sending tedhpeisaisr chafticdbe warnbeagkamd | genewanlts A gy skapeda
charge, the exELodlng of which mainly acts along an 35 axis, hence the
i nport ance of PAESHFsSi tioning rel ative

In one embodiment of the invention, the second part
comprises at least one means of locating a subsea

15 object, for example a sonar.

In one embodiment of the invention, the second part
comprises at least one means of estimating the distance
from said subsea object.

20
In one embodiment of the invention, the second part
comprises at least one means of classifying subsea

objects.

25 In one embodiment of the invention, the second part

comprises at least one attack means.

The craft can be deployed from a surface vessel, but
also from an aircraft. In the latter case, a relay on
30 the surface of the water can be used to transform the
acoustic signals emitted by the subsea craft into radio
or optical or electrical signals, for sending to the
aircraft. The warhead will generally be a shaped
charge, the exploding of which mainly acts along an
35 axis, hence the importance of the positioning relative
to the subsea object to be destroyed, and this all the
more so as each type of mine has areas more sensitive

or fragile than others to an external explosion.



to the subsea object to be destroyed, and this all the nobre so as each type
of m ne has areas nore sensitive or fragile than others to an external
explosion. - 6 The pivoting of the swiveling part with a destruction

charge and at | east one sensor does not_substantially alter the

hydr odynam c characteristics of the craft, the piloting of which, whether

manual , renoten .5 GoRQld eds Ok hautQmald G d Sp fpde easi ?’ - qdBe REESEAL
invention will be"better 'understood from studyling the detalled description
of one partictlrar9cem56di dentcfdker? sy SRYSOF ER&APINOL byURBCABAASL 1D

limjfji ng, andant:austﬂk?é e%y;axddwgaﬁmenegglggw&mgg;cbn o Mhitef n%rﬁjfgwe lfi s
a side viewin elevatjon, of a subsea . craft according to one enbodi pent o
the inventiont"¢ fi%hi%tﬁn?s dafopvﬁPéﬁWin ¥$§3§FFon 8?“?ﬁé'sub§§ﬂog§5 craft
of figureSsl; eohtguiéed bs audbagtanpatscmbrentagiew.of the subsea craft of
figure 1; - figure 4 is a side viewin elevation of a subsea craft

according to another enbodi ment of the 20 invention; - figure Sis a top
view i n el evafhen mofeadne sibyeatieonafwlof beguretder - unicgursde ®d sfaofr ont

di agrammati c i gw 0f 4t he,subsea, s tiaf tyfc MU, 40£250nef 1 gure; duigra side
view in elevation of "a subsea craft according to another enbodi nent of the
i nvention; - ERBOFEM8NEs &3K6P vibew iRYel &fat (VR EI e he Bubska Bearé of

figure 7:180 1ihigung, 9ang a frestraiagrigpmehic apipRWdeld tdeasubsea igraft of

figure 7; ,

which:

- figure 1 1s a side view in elevation of a subsea
craft according to one embodiment of the invention;

- figure 2 1s a top view in elevation of the subsea

15 craft of figure 1;

- figure 3 1s a diagrammatic front view of the subsea
craft of figure 1;

- figure 4 1is a side view 1in elevation of a subsea
craft according to another embodiment of the

20 invention;

- figure 5 1s a top view 1in elevation of the subsea
craft of figure 4;

- figure 6 1s a front diagrammatic view of the subsea
craft of figure 4;

25 - figure 7 1is a side view in elevation of a subsea
craft according to another embodiment of the
invention;

- figure 8 1s a top view in elevation of the subsea
craft of figure 7;

30 - figure 9 is a front diagrammatic view of the subsea
craft of figure 7;

- figure 10 1is a side view in elevation of a subsea
craft according to another embodiment of the
invention;

35 - figure 11 is a top view 1in elevation of the subsea
craft of figure 7; and

- figure 12 is a front diagrammatic view of the subsea

craft of figure 7.



- figure 10 is a side viewin elevation of a subsea craft according to
anot her enbodi nent of the invention; 35 - figure 11 is atop viewin
el evation of the subsea craft of figure 7; and - figure 12 is a front

di agrammatic view of the subsea craft of7 figure 7. - 7 As can be seen in
figures 1 to 3, the subsea craft conprl ses a front body 1, of generally
cylindrical a a ving ; d,l f ~.gen I m i cal
shape, a rearﬁg g:%nZ b hsgeeénrgr aﬁl ([%1 r?tccgl 3éhat('-:‘}r]e£l s){l S%?aov;éggngth a

rear end 2a oﬁompraﬁ@ét e@l oyt vt shmbé, la f@ifrlﬁgﬁsralléiﬂos@m bedweeal the

front body 1 andpeear sbedy @avpiggener adant spheqi cak sh—aﬂoe,géﬁ@%@igd by
two parallel planes (lqglagl st nt fromthe center of said ?phere and

connected to PRBIFPBRF éﬁﬁ"'reér BSRF 2 A37Y commec?t ngIFREFRL LY of
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about a Iongktudl n axi s, e subse craft he, .l at er%{ Be§| S being
e

denoted Y and the“d pfihsogalx'\irasl orSE\E/lgFl’l cal féréfelg,s eldﬁg’q‘p eno "C%8cor di ng
to the nornmal tpesi firont ofboaycrdft aml t heeamat dradyrhe? pi vofi ngeparéldyi s
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and 6. One e two t uﬁlons isnotorized, so t e rotation
of the pivotifgupdietants doimm ol Fed. TrRatepi vord ngspadt #rb@rgi vekdby pl us

or m nus 1180 éQQHEctEBe e<oa><ﬂr$e %Eroﬂte beegt bodynd ooy i sewa cangya 7
di sposed at the ems er.i end_| a nmade. of transearent material to allow

the subsea cr8PPPEGTHE céﬁtlﬁﬁltl SecPlaud SMREF RY | §OL6P B¢ Ir SRS cRF of . The
front body 1 psvatsagprpyirded disposed in the fairing 3 about a

longitudinal axis X of the subsea craft, the lateral
axis being denoted Y and the depths axis or vertical
15 axis being denoted Z, according to the normal position

of a craft in the water.

The pivoting part 4 1is supported by the front body 1
and rear body 2 by trunions, respectively 5 and 6. One
20 of the two trunions 5 or 6 1is motorized, so that the
rotation of the pivoting part 4 1s controlled. The
pivoting part 4 can pivot by plus or minus 180° about

the X axis.

25 The front body 1 comprises a camera 7 disposed at the
hemispherical end 1la made of transparent material to
allow the subsea craft to be controlled automatically
or by remote control. The front body 1 is also provided
with a sonar 8 disposed to one side of the cylindrical

30 portion of said front body 1.

The rear body 2 is provided with a tail unit 9 fixed to
its truncated ogival end 2a, in the shape of a cross
and maintaining the stability of the movement of the
35 subsea craft in the water. The tail unit 9 is fixed
relative to the rear body 2. The longitudinal
propulsion of the subsea craft 1is provided by two
longitudinal propulsive units 10 fixed to either side
of the rear body 2 in front of the tail unit 9. The



with a sonar 8 disposed to one side of the cylindrical 30 portion of said
front body 1. The rear body 2 is provided with a tail unit 9 fixed to its
truncated ogival end 2a, in the shape of a cross and nmintaining the
stability of the novenent of the 35 subsq$ craft in the water. The tail unit
9is fixed relative to the rear body 2 he I ongitudinal propul sion of the

subsea craft b%gﬁ%h%du%wswm | 0ngi £ udi pate POP- SwetH@I Eéa%obfaki)§/ed to
ei t her side he rear body 2 in front of the tail unit

propul si ve unft £PM0 27 @] f FRBEIAERA i ePRDY t h8ar &dr %dend%% é&éﬁer
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with an electrig notor trea pel l.er ven t he

el ectric 5 nn?og of %?Fe% d@n?% pﬁﬁae%fiﬁoggg Bgfﬁgghqa %E%oa§e¥f5écand t he
tail unit ®. Théopr opul shee hotit s108 apdmﬂr&p¢$@dnbeewenmzﬁan@ bhdyX axi s
and the orienpbati gpyof ¢ fhe éé'PfeQn‘P%?‘f tgin g 51’6)29 S%Witsar%

symmetrical relative to a plan upports two
i ncli nabl e parsbgide, 1dﬁ%po@@ﬁe@e§hor@l@m§taﬁﬂéﬁbeﬁln@xﬂﬁe pﬂ@@ul§h@e units

10, to be locatedniAttibe i eafm of Ml er cdrEvennby %ﬁkguapfﬁpuk§'V§nH”'ts
10. The inclinable panels 11 are also 15 symmetrical relative to the plane

(X, Z) and enabFeStABetdFsda IELEft Vo the 2dPPléEted Xrovidr-ds the surface or,

on the comtrary, towards the seabed. The inclinable panels 11 forn1depth

control surfa%ﬁs and vot abaut an axis ﬁarallel to the Y axis, ?g means
trcal

of actuators sBOEBATIR thelr IS IHdRP S R et
pr opul si ve undtspmzedndilshare alisg angreovibeleth d ditspogecbpuil ¢ ftee r eald thody 2,

one close to the faillng 3 dde PtNEr Joual Yo, 2 Level; wehhpihe tgar
propulsive units 10. The inclinable panels 11 are also
15 symmetrical relative to the plane (X, Z) and enable the
subsea craft to be directed towards the surface or, on
the contrary, towards the seabed. The inclinable panels
11 form depth control surfaces and pivot about an axis
parallel to the Y axis, by means of actuators, not

20 shown, disposed in the rear body 2.

Two vertical propulsive wunits 12 and 13 are also
provided, disposed in the rear body 2, one close to the
fairing 3, the other roughly on a level with the rear
25 tail unit 9. The vertical propulsive units 12 and 13
enable the subsea craft to be moved along the Z axis,
even in the absence of movement along the X axis. The
vertical propulsive units 12 and 13 are well suited to
ensure the fine positioning of the subsea craft in
30 proximity to an object needing to be identified and/or

destroyed.

The pivoting part 4, disposed in the fairing 3, has a
shape of revolution with a roughly hemispherical head
35 4a, see figure 2, a roughly cylindrical central part
4b, and a flat rear part 4c linked to the central part
4b by connecting fillets. With the trunions 5 and 6,
the pivoting part 4 can be moved rotation-wise about

the X axis. A camera 14 is disposed in the front part
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part 4 downward, from below, by orienting the pivoting
part 4 upward as 1illustrated in figure 2, which can
prove interesting in the case of moored mines, or even
from the side by orienting the pivoting part 4 to one
side or the other of the subsea craft. Naturally, all

intermediate oblique orientations are possible.

The fairing 3 1s made of an optically transparent
material, so that the camera can observe an object
which is located in the vicinity of the subsea craft.
The diameter of the fairing 3 can be greater than that
of the rear body 2. The fairing 3 can be made of a
transparent synthetic material, such as plexiglas, and
is drilled with one or more holes 16 to enable it to be
filled with water when the subsea craft is deployed in
the water. It 1s thus possible to use a fairing 3 that
is fairly thin, fairly unresistant to the pressure
exerted by the water, and consequently of low weight,
inexpensive and hampering neither the optical
observation nor the effects of the explosion on the

suspect object.

Optionally, and as shown in figure 1, the subsea craft
is also provided with an acoustic sensor 17, for
example a sonar, supported by the central portion 4b of

the pivoting part 4. Thus, the detection and locating

¥ offi enting



The fairing 3 is nade of an optically transparent nmaterial, so that the
canera can observe an object which is located in the vicinity of the subsea
craft. The dianmeter of the fairing 3 can be greater than that 25 of the
rear body 2. The fairing 3 can be nade of ja_ transparent synthetic material,
such as plexiglas, and is drilled with one or nore holes 16 to enable it to

be filled w tdr water sphgnrdihecgybsea i a&hcbﬁpgﬁahw%i Ns thgeWaligle It IS
t hus possible to use a fairij ng 3'that 30 is fairly thin, fairly unresistant
to the pressuP@Si&ed W t heewatereaand adons&qidntisy bf FoR WeirgRe,

i nexpensi ve anrt jkatper ipag tieidler]l  he roptiucalid obser\wat,i orf oror etxhepekf ect s

of the explosiogn aon the .suspect . object. 35 Optionall and as shown in
figure 1, the Cgll?ﬁ:gé%éj cr"e{HS'H is°a lsr?)érﬁ)tr%'vi dgfgewi t%Cgﬁsg%gustw%vessensgrreﬂ, for
exanpl e a Sondrransuppgdreiced byt tchevaent rahiporis ohngdbdef thehdapirvog Bg part

4. Thus, the Q§%§Q%%29Pé”%éf¥¥%4”9 nadd 5&@%%@§@§fi£?Q&%%% IS ent

encour aged, as ) Ine positioning of the subsea craft relative to the
subsea objectmatgaritilcul arly in turbid waters, for exanple charged with
sedi nents. The acoustic waves are 5 transmtted by the water which is inside
the fairing 3, and by the fairing 3 made of acoustically transparent
material . The [&fbo @RI st kB 1459 gures #199r8Si s? 16°di $ti Adui shed

from the poecedisitd neng shed hatort hth s ubsesed ti@f dné SinothpEovhded uliskh a
front body and t associ ated sonar., The 3 forns the front end of

airin
the subsea cr a?frtaqgnd ltsaké;l?%t h& oSt é'lgbherae %trtpl?ﬁcalbéjéiyat Fite BAEK by a
pl ane transversalodiatelte dhdonglhediaakiagi 8§ Xcamd jdieefiroott hedr edr body

2 by a the subsea craft and takes the form of a sphere
truncated at the back by a plane transversal to the

15 longitudinal axis X and joined to the rear body 2 by a
connecting fillet of generally torroidal shape. The

pivoting part 4 1is mounted to pivot on the single

trunion 6 joined to the rear body 2. The camera 14 and

the acoustic sensor 17 enable the subsea craft to

20 locate and recognize a suspect object. The camera 7 1is

fixed to the front of the fairing 3 and 1is oriented

towards the front to provide vision in the direction of

navigation.

25 The embodiment illustrated in figures 7 to 9 relates to
the preceding one by the presence of the fairing 3,
forming the front end of the subsea craft. The subsea
craft comprises two arms 18 and 19 parallel to the
longitudinal axis X, fixed to the rear body 2 and

30 extending partly along the rear body 2 and partly
beyond said rear body 2 towards the front. The arms 18
and 19 are symmetrical relative to the plane (X, Z) and
each supports at its free end a trunion 20, 21 on which
is hinged the pivoting part 4. The trunions 20, 21 are

35 aligned on an axis parallel to the transverse axis Y.
An actuator 22 housed in the arm 19 makes it possible
to control the pivot position of the pivoting part 4.
The part 4 can be made to pivot over an angle of at

least plus or minus 90°. The camera 14 can provide the



connecting fillet of generally torroidal shape. The pivoting part 4 is
nmounted to pivot on the single trunion 6 joined to the rear body 2. The
canera 14 and the acoustic sensor 17 enable the subsea craft to 20 | ocate
and recogni ze a suspect object. The cane 7is fixed to the front of the
fairing 3 and is oriented towards the fifont to provide vision in the

direction of _maypgation, 2% The enodiment, i syl at i 1 to 9
relates to tﬁegprece ingeonel-l%y ?Lhe presen’\fcledéloﬁfﬁ trLglrfg?ﬂ#?nggbg,%S?o%ﬁi ng the
front end of #héls@Bseameraft. The subsea craft conprises two arms 18 and
19 parallel to the longitudinal axis X, fixed to the rear body 2 and 30

extending partly along the rear body 2 and part beyond sai d rear body 2
towards the frontS@Fhéar ie s "qrE 1@a5FéC‘é$?rﬁiei’/rijcrél EHSG vé 't o FRe pl ane
(X, Z) anddb eaehrsuppoBt s hats,i t sdaree fardh a thrauni Hmo20, 24 ogewmbirehlyi s

hi nged the pivyotin rt 4, The.trunions,20, .21 are .35 aligned on_an_axis
parallel to tﬁgitl gﬁg\%gﬁsghgﬁ% hﬁ?.vmﬂn aacqeulé;[hcz)cr %eus%da?ﬁgt Héeaﬁﬁﬁg
makes it possibbe 1tos cendtdl o¢he Yievol positi endoftiihe minedtliimgp pahe 4.

The part 4 cap;bscumde La.pival ouernan.anghgugh akoab€asinlis oLamunus 90
The canera 14 can provide the - 11 vision in the direction of navigation in
t he absence ofalaippxéd ddferBriAscEabhdeas®enlioeadpart i Eired | {oi ANEi gure

9, the 5d¢aikrkRg 3ohgso seen frmydadyanty @yg@g%aucyn gkl kpspidgl shape
having a height on _the Z axis g%aeﬁ;gée%t han its wwdth on the Y axis and thus

enabl i ng the “prvotiing part 2t noGgRAPEpac ENTE Y satd LFEPFFng 3.
The part of thesaemant8 awl pOofirxed tiom thiee 1Qatear. brgy Raean &f sehbe

covered by a portiqy of, fajsi9d, 23, 34 A Ateantinedeshans gnsyring a

is disposed inside the fairing 3.

15
In an approach phase, the pivoting part 4 <can be
directed towards the front of the craft, so as to be
able to detect any obstacles. In a suspect object
search phase, the pivoting part 4 can sweep the

20 possible pivoting range to increase the probability of
detecting a suspect object. In a destruction phase, the
pivoting part 4 is then inclined to the required angle,
ensuring the best probability of destruction according
to the shape and characteristics of the suspect object.

25
The embodiment 1llustrated in figures 10 to 12 1is
distinguished from the preceding one by the fact that
the fairing 3 1is solidly fixed to the pivoting part 4
and that the fixed part 2 has a connection with the

30 fairing 3 by means of the arms 18 and 19 disposed
laterally either side of the fairing 3. The fairing 3
has a section that 1s circular in cross section on a
plane parallel to the plane (X, Z) and pivots about the
Y axis. The hydrodynamics are maintained on rotation.

35 In cross section on a plane passing through the
pivoting axis, the fairing 3 is of roughly ellipsoidal
shape. The fairing 3 1s resistant to pressure and

therefore not provided with holes.



resistance to progress in the water. The part of the arns 18 and 19
projecting relative to the rear body 2 is disposed inside the fairing 3. 15
I n an approach phase, the pivoting part 4 can be directed towards the front
of the craft, so as to be able to detect,any obstacles. In a suspect object
search phase, the pivoting part 4 can sweep the 20 possible pivoting range

to increase {he RibagbbiLyeat; odehecting acausReqt ol el I Bigodeshruction
phase, the pivoting part I's then inc ined to the required ngPe,
ensuring the Best priobabiedtyish dest rifcStoncagcoreh ¥ t & ttheeshapécand

characteristiept@tatheysuspecktabj ects d25pdbeqenbodiqent iddustdqated in
figures 10 to %2 IS di sti ulsheg fromthe Erecedln one by the Eact t hat
the fairing 3%'8%s |ied|%%‘lr9%ét9t% t ARLPi QoVPh Fart™s 0ff that £hESFi xed
part 2 hass a cbanetiown of t lvdtleer 3@1baigri bgs 3 dytemeans ldfs t h&nar bshé8 and 19

disppsed Iatgg§hgy ekkgerH?d%%é?hgﬂy%gfﬂgfrwkﬁé 1¥§b£gérin %F hasea
section that s cifcular in‘cross section on a plane paralfe? o the pl ane
(X, Z) and pi votspabdetitt lvgd thexdsieThet hyar odynar ¢slartel maipeat néd on
rotation. 35 hp cross, secti on.a;plang,passing, &t hraugh the L¥eLLNng axis,
the fairing 3 ?s 0 r%ug Ifle Iiéséiéalﬁosﬁgpe. %%e:}airjng Ba?§ r%gfstant
to pressure aR#SVERELBPoreNPotMqstidhdhed ati t Rfhotles. 1nabinghiqmeof a

abovenenti®ned theee:ggbagi Ment $ort hex phyod | RGe PAFLLPEOMI ded Mt hiat | east
one sensor, fqr exanple, K optical _or acgustic, is dispaosed inside a fairing
so that the gFQBtPﬁge6FQ%ﬂQP%ﬂ§%QWn§ piPtedods MGt HIT eFUBSEReFROW of
wat er al ong i tadouteryuiwaildes. tha @idwErtiomords, thke hyskodynanites wof bbe
subsea craft 8L&€tored by an action on the vertical propulsive units
12 and 13, on the longitudinal propulsive units 10, on
15 the inclinable panels 11, or even on the pivoting part
4 itself. This advantage is all the more significant
where there are strong sea currents, which is reflected
in a relatively high speed of the subsea craft relative
to the water and a zero or almost zero relative speed
20 of the subsea craft relative to the suspect object. In
such a case, modifying the hydrodynamics risks
provoking either an unwanted distancing of the subsea
craft from the suspect object, or a direct impact,
risking damaging the subsea craft without setting the
25 explosive charge 1in 1ideal operating conditions, a
shaped charge possibly requiring a certain distance
from the suspect object to be destroyed to obtain

maximum destructive effect.

30 The piloting of the subsea craft is thus made simpler
and the destruction of the suspect object «can be
conducted more rapidly, which is reflected in a not-
inconsiderable saving on operating cost, in as much as
the ship or aircraft having deployed the subsea craft

35 to destroy the suspect object normally remains close to
the area where the suspect object is located until it

is destroyed.



i ndependent of the orientation of the pivoting part 4. An accurate and
easier positioning is thus assured, preventing the nodification of the
inclination of a 10 projecting unit, for exanple the acoustic sensor 17,
fromaltering the flow of water along the;subsea craft and requiring the
position of the subsea craft to be restored by an action on the vertical
propul sive units 12 and 13, on the |opghtmdi nal propul sive units 10, on 15
the inclinable panels 11, or even on the pivoting part 4 itself. This
advantage is all the nore significant where there are strong sea currents,
which is reflecteda ideva deelfatd w3 o whppeaskef dhefsubseagepafibcrel ative
to the water and a zeroiognalnngt zi}%relatkge Sﬁggd Z%ég.ijgasu9§ga craft
relative to the sugﬁggf Sbjgct. I n “Such aP@ase, diffingjte% hyHr ynam cs
ri sks provoking eptrbeulanconwesdesl dinst ancsrgoofl thgwrsulidea tlataf cafirom t he
suspect object, or T | hpact riski | h ubsea-craft

W t hout setting thg%ggkeig %%lve cﬁgrtg§¥n@?Eggr%%%gga%ﬁﬁagcéﬁgi%%8%&, a
shaped char ge possPBRy axégui Fing he tcerltsai ¢F i &t aprtle 2PPBAREReasGYPEER obj ect

to be destroyed tosgbtain £ mxidimdestt ugtive effect cn30adberpibat iipg of
the subsea craft is thus nmade sinpler and the destruction of the suspect

obj ect can be condfiéted: hor®TRIDI RS, awhf&hr 89y ef $ lecthe G&F & ot £he

i nconsi der@bl e savisagoda @pefrat(idng cost, in as nmuch as the ship or aircraft
havi ng depl oyed the subsea craft 35 to destroy the suspect object normally
remains close to the area where the suspect object is located until it is
destroyed. - 23 - ChAl MBvite Agdevixienddrirdestanyi hg sbbseateritkdatinng

obj ects ConpriSingtﬂagigﬁﬁdp%gﬁrg%k REO$EQ%ga%h%hto water.

15 3. The device as claimed in claim 1, characterized in
that the fairing forms a shell resistant to

hydrostatic pressure.

4. The device as claimed in any one of the preceding

20 claims, characterized in that 1t comprises means
of pivoting the second part relative to the first

part, the pivoting means being provided with at

least one motor.

25 5. The device as claimed in any one of claims 1 to 4,

characterized in that the pivoting axis is

transversal.

6. The device as claimed in any one of claims 1 to 4,

30 characterized in that the pivoting axis 1is
longitudinal.

7. The device as claimed in any one of claims 1 to 4,

characterized in that the pivoting axis 1is

35 vertical.

8. The device as claimed in any one of claims 1 to 4,
characterized 1in that the pivoting takes place

about two axes.



5 propul sion neans and a second part (4) that can pivot relative to the
first part along at |east one axis, so that the device can approach a
subsea object fromdifferent directions, characterized in that it
conprises a fairing (3) protecting the %9 second part (4). 2. The device as
claimed in claim1, characterized in that said fairing is perneable to
water. 15 3. The device as clained in claim1, characterized in that the
fairing forms a shell resistant to hydrostatic pressure. 4. The device as
claimed in any-oneT8f td¢¢ isicecedli abripedcliai ppy i aet ekleedriencdhan it

conprises means OElBh.lnh@t,lrtQaatﬂ"@:tS@‘&P{@H p@ﬁt drelattne traithedirst ipart,
the pivoting means _b |ng Et |ded W th | east one notor. 25 5. The device

as claimed in any SHESGRD g fCPHSElca&HXrééﬁéﬁpféﬁnﬁn that the pivoting
axis is t¥ansversal. 6. The device as clained in any one of clains 1 to 4,

30 characterized in,.that the p|vo s |s The devi ce
as cl ai ned |n%§ny Eﬁe o] Qs> 15% 9%$§ chara f\:’terlzed%i ﬁﬁ?hgfefﬁglﬁﬁvoting
axis is 35 verticalai8s, Tk@ajleamt@razsed:l annmgdhatn tlny dre rofnacl 83 nsi% to 4,

characterized in tQﬁBsEQ%tE P %%tﬁ%%@% pkgggsggQgﬂg two axes. - 14 9. The

device as clained in any one o e prec di ng I'ains, characterized in that
the fairing (3) is substantially acoustically transparent. 5 10. The device

as claimethiniany one ofetike eLcediNGed in any one of the preceding
claims, characterized in that the fairing (3) 1is
fixed to the first part (2).

12. The device as claimed in claim 11, characterized
15 in that the fairing (3) is fixed to the front of
the first part (2).

13. The device as claimed in claim 11, characterized
in that the fairing is fixed roughly to the center
20 of the first part.

14. The device as claimed in any one of claims 1 to
10, characterized in that the fairing is fixed to
the second part.
25
15. The device as claimed in claim 14, characterized
in that the fairing has a hydrodynamically

isotropic shape.

300 16. The device as claimed in any one of the preceding
claims, characterized in that the fairing has a
symmetry of revolution relative to the pivoting

axis.

35 17. The device as claimed in any one of the preceding
claims, characterized 1in that the second part
comprises at least one means of observing subsea
objects, and/or at least one means of identifying

subsea objects, and/or at least one means of



clainms, characterized in that the fairing (3) is substantially optically
transparent. 10 11. The device as clained in any one of the preceding
clainms, characterized in that the fairing (3) is fixed to the first part
(2). 12. The device as clainmed in claimi1%, characterized 15 in that the
fairing (3) is fixed to the front of the first part (2). 13. The device as

clainmed in C|a'”‘1loc%Q§E%Ct§r'§§Qseén é%ﬁﬁcﬁ'“3gﬁ8/dﬁgeh§ ﬁ%é%@ rgughly to
the center 20 of the first part. The device as clainmed in any one of

claims 1 to 10, cﬁéﬁéétéﬁii%ﬂt}WP?¥ﬁﬁ FH% fasteRge £49%edet® StRécgecond
Eart 25h15 Tﬂeddeggéetas al@lsedatn 1céaa4tmh&x4e ml@amct@flhz:egssumyhhgt t he
airing has a hydrodynam ¢ I sot ropi c e. .30 _16. e .device as
clainmed in any one St °the % %égln&ndépglﬁg,%gﬁgFaSPSH%££ G n SRR 't he
fairing has a symmetry of revolution relative to the pivoting axis. 35 17.
The device as clainmed in any one of the preceding clainms, characterized in
that the second part conprises at |east one neans of observing subsea

obj ects, and/or at |east one nmeans of identifying subsea objects, and/or at
| east one neans of - 15 |locating a subsea object, and/or at |east one

means of estimating the distance fromsaid subsea object, and/or at |east
one neans of classifying subsea objects, and/or at |east one attack neans.





