1 Device for ‘destfoying subsea or floating objects The present invention
relates to the field of devices for destroying su likely to
present a 5 hazard for navigation, for exanple mn mﬂm %"’ﬂmt types of

m nes are known: sea-bed mnes which rest on the sea noored m nes
which are held by a "nooring" rope to a kentl edge. Sea%%’d m nes are 10

destroyed by deplQuing i QAL MELIALIS £ SBhoampid g edtis t he

‘imediate proximty of the s j ect and expl od| ng it.” This method
~entails marking the nine then bringing the warhead nearby and finally
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causing the explosion, unlike the dragglng of mines
15 that normally is based on magneto-acoustic and/or
mechanical means to trigger the mines or cut their

mooring rope.

The known methods of destroying a sea-bed subsea mine
20 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,
25 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
30 similar method of detection and/or identification which
is followed by a step which consists in hooking a squib
bnto 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
35 pyrotechnic actuation of the squib is 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
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returns to the surface and is destroyed by an ancillary neans such as a
~gun.” Now, nodern sea-bed mnes may no |onger explode by influence and the
destruction by gun 2 of floating noored m nes 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 .at i he.nlpe.tq.e re i de ucti o This is
al so true foo(raé t Ego%g(%kgéd\ﬁl%oﬁfges& tﬁé{{ggr etht%g B%élvdgs%)tre%?edé&%i (r&e'fctrﬁil?‘e%hi ch is
rel atively diffftting, opartheulsamtfjacevherns ther didife cwider hateuseurofnt s.

Fur t Ner DT €,cpd 86V eIdn0 o c3ibaeR.Cr 9l bibakesyt me L5 Vardpsedypes of

r enot e- cont r ol or W re-guided, subsea crart gre nown, in particular
from the patR8ReSSHb| i EPedPBFLECAR phbei cWRANERAFRVEHB4 B sdeeEP- 0 612
656. 15 Anongeidesee Cidfthe tHEHE 8HCenkE@eCaRsUMRBIe&Eldn. enyensi onal
singl e-body craft_do not allow for abkects ho be obser\i%gléiamd t hen
attacked frdhSthoveue 1+ bR oRPoBedr MERSH thetsRdE, tohl TP YeYe a
propul sive dairddteet uwkithatienakllesitfdycraiffioube, dipestiesuladhys | eads
to the presepge of gplacge guber, of,  propul shyeofakts, whish. considerably
i ncreases: t e cost ~0f - the ¢raf to - Bven provi 4 Wt R “nurrerous propul sive 25
units, the credeveminmttiwriulssed argmef tnthless ofimé ncl i nation, of the order
of 50 t9,60, or above. This is all the nore true in the presence of sea
currents, where such a craft will have great difficulty in naintaining
its stabilitY2&EMI$hol BYRESi t $Ipostenere-@ontrolled or = wire-guided

subsea craft are known, in 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
tb be observed and then attacked from above, from below
20 or from the side, unless they have a propulsive

architecture that enables the craft to be directed.
This 1leads to the presence of 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 oriénted
similarly relative to a subsea object. The warhead is
positioned correctly relative to the subsea object once

it is located, hence a better effectiveness.



Docunent WO 01/ 38169 (ECA) discloses a mine neutralizing subnersible
_craft, conprising a first part provided with a propulsive 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

war head and the sensor 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
real i zed t hdioHaweni vehengrrdfiqant skeondeparizegoutbt i shenuuivotiimg t he

hydrodynam ¢, £haragd er isgbie® of phhe crghliygnd, rfska JSRPEPHENCEnPr OVoke

an undesirabl e. nrovenent of the “subnersible craft relative to the subsea
obj ect. The H¥REIAYANES mSPRE3GHETEGTHE SheSé dFSbsatt 18nfhe fRventi on

proposessa ededqundiest nHvkes Ubgeaun@bgeehblthahol-eméatr 1 ¥£i ngansi tive
to the pivoti The Vé}%/entl on proposes a consunabl e

of ..the second rt,
craft for T FRADSF tse‘égf)lﬁje‘é?s? e TOF nore  certainly

and nore reliably. The device, according to one aspect of the invention,.

s incended bt R flesk ueklon ofLOALNG. subsof o0 opl oot s, The devi ce

conprises a first part provi Wi ropul Ston neans and a second part
that can pivot relative to the first part along on | east one axis, soO

that theodevie ¢aleaRRERAAGSphSsbsed OBLEL fram dQEH:S?EHJ_E; di et ons.
The device caonprises at |east one 25 fairi ng,prot ecting the secon art.
The fairing $RIePet neBdF e iso itely ABEBRALRGVEO tahother PéBEdnget t he
fairing can diee aseddifl lpgesi stant to hydrostatic pressure, joined to the
30 first part or the second part. '
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 inveéention,
is intended for the destrﬁction 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, joined 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 is easier to control, quicker
to bring into a firing position, more reliable in
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



Thus, the second part surrounded by the fairing can 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 re[igb[e in operation, and has a hi gher
destruction success rate. Any projecting sensors on the second part

di sposed inside the fairjinhg i ot I i : inal 4 or
even zero modi %V&Eﬂ iezoen 61{%1?151@%%0\?&%? S tggnggé% vaéln%t%g%(?;éu%l y, the device
conprises neans of pivoting the second part relative to the first part,
the 5 pivoting IRansRRINg PEQY! dediWet Raip GRS ROEnEDLEr pidt i
enbodi nent of the i'nventi‘on, the pivoting axis._ is transversal. 10 1n one
enbodi ment e heS§GRRGht iRAL T t héeﬁmw ngtaxi §Pei s fRERGi t Baital . HHF one
enbodi megt  §fi e R Dbe 1he Prootddy wixils at Sla®st i eed .mdSoA.

conmbi nation of two pivoting axes is possible. Advantageously, the fairing
is substantially acoustically transparent. 20 Advantageously, the fairing
i s substantiml | gnepembakdliyentr ans pahentinvEne ifcai,r i tige crnvbeingdewofs

pl exi glas(r). faor___ex . 25 I'n one enbodi ment of the invention, the
fairing is %ﬁ§é§?%%f§g%§11rst part to inprove the hydrodynamics in al
phases of navigation and protect the second part fromany debris likely to
be_encoypt erafl. odbe chiliiRgntCk bEnki edot i et polothagl ibls part .
The 30 tairing can be fixed roughly to the center of tﬁe first part. The
fairing can ¥BKeRrHEYBHbf a portion of a

In one embodiment of the invention, the pivoting axis

is wvertical.

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 is
fixed to the first part to improve the hydrodynamics in
all phases of navigation and protect the second part
from any debris 1likely 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.



sphere or cylinder; or a conbination of both connected 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 hydrodynami cally isotropic shape. - 5 1In one enbodi nent
of the invention, the f airing has a symetry of revolution relative to
the pivoting axis. 5 In one enbodi nent of the invention, the second part

conprises at | east one nmeans of observing subsea aobjects, for exanple a
canera. |n oHe @ﬁﬁo@ﬂ%@@#WﬂHQPﬁfiﬁb%nﬂpaﬁPtﬁﬁ@vségﬁﬁdfﬁéFPngléﬁﬁbggrises

at |east onesymadisrPfof deabdfvt 1h stbBLeivebiectse pivevengnhadisnent of the
i nvention, the second part conprises at |east one neans of |ocating a

subsea 15 object, for exanple a sonar. In one enbodi ment of the invention,
t he secosd pmtt oneonpmbsé@smant | efsSt thre imaerst Dbn esttlrat sArgohke dastance

fromsaid subses pblect,. 20, L pne gubodiagnt ofe the, Jdnenld ons bhessecond
part conprlseépa% east one feans ot ¢ assSifying subsea j ects. 35 In
one enbodi nertjefts hefonvexanphe a heamerand part conprises at | east one
attack means. The craft can be deployed froma surface vessel, but also
froman aircraft. In the |atter case, a relay on 30 _the surface of the
water can belis&@e: cePPafsPeRn (He 5B6uSIPESRFYMAI s 1R t FEGORE tAdTEubsea

craft i RGO rashi®ri &8s Ot Caleait ebaet r neahssi gpal sdefhiof fgengi ngubsethe
aircraft. The warhead will generally be a shaped charge, the expl odi ng of
whi ch mai nl yPRtES %1 ong an

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 1least 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.



35 .axis, hence the inportance of the positioning relative to the subsea
object to be destroyed, and this all the nore so as each type of m ne has
“areas nore sensitive or fragile than others to an external explosion. 6
The pivoting of the swveling part wth_a destruction charge and at | east
one sensor does not substantlally al ter the hydrodynanic characteristics

of the craflye {BevBELR L&y haLher, anyal, Lemple p-conirolled
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in el evati ofF¥ aRddisdddd cr &ft al Faing WBeBH%renﬂbﬂm%%%t of Fe¢ete

inventioB; -cdntgtsEled iSr altfnyt By | s eheyaté99i@F . t he subsea 15 craft of
figure 1; - figure 3 is a diagrammatic front view of the subsea craft of
figure 1; - figure 4 is a side viewin elevation of a subsea craft
accordi ng t dllznopleseatbaihnemt i o wﬁﬂj.ZBeimmﬂnkhonundetbguoé.Sfi@ma top
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figure 7, 30 - Jlgure 9 is a front diagrammtic V|em10f the su sea

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

- figure 2 is a top view in elevation of the subsea

15 craft of figure 1;

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

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

20 invention;

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

- figure 6 is a front diagrammatic view of the subsea
craft of figqure 4;

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

- figure 8 is 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 is a side view in elevation of a subsea
craft according to another embodiment of the
invention;

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

- figure 12 is a front diagrammatic view of the subsea

craft of figure 7.



craft of figufe 7;" - figure 10 is a side viewin elevation of a subsea
_craft according to another enbodinent of the invention;, 35 - figure 11 is
n el evation of the subsea craft of figure 7; and - figure 12

atop view i

is a front diagrammtic view of the subsea craft of figure 7. 7 As
seen in figures 1 to 3, the subsea craft -conprises a front body 1,
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35

pivoting part 4 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
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
of the two trunions 5 or 6 is motorized, so that the
rotation of the pivoting part 4 is controlled. The
pivoting part 4 can pivot by plus or minus 180° about
the X axis.

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

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
subsea craft in the water. The tail unit 9 is fixed
relative to the rear body 2. The longitudinal
propulsion of the subsea craft is provided by two
longitudinal propulsive units 10 fixed to either side
of the rear body 2 in front of the tail unit 9. The

The
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or .by renote control. The front body 1 is also provided wth 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 gand maintaining the stability of

t he novenent of the 35 subsea craft in the water. The tail unit 9 is fixed

rel ative tog% %%ebqﬂyl@s et ongi fedi pat at prepubstaa Qfeab:hemﬁjsybsea
craft is provi bytwo ongltudlnal propul siye unit E_IX to either
side of the r%ﬁ'l paal) TOWPHESR df PPAE A3 i &Y lné‘ﬁéca %&p opul si ve

units 10 are-dunsRd retatdnee énaghe prxeﬂfldaawywﬁharmh ee]:éctnnq)r e body
10a of cylindrjcal shape

unded prov. t
notor and &7 raeaﬁT'F‘ﬁg‘BleﬁgePF8Pe 8%5103’ ?rlllek%l gggrl nrglcec o+
t he bodys10ancuyd dbspased hedyweanasant bdcdypo$@sl dretvdan t aﬁlLduﬁnCtd}Q. The

propul sive units 10 pravide. Peuﬂl_gge e,ﬂl(gng%&guf(s% s @hd 4 he g

orientation t R %subs€a cra rm-a plan and are symetri cal
rel ative tomrqtae (MheZz) movenens r earonmdy tResuppordsis woaPdc! il e

panel s 11, éiéﬁﬁpéaecdl&l SHPr tndi shages hehismd {hea ppopEEsiixe wni,t and0, to

be |ocated i the stream of water driven by. said pro ul sive units 10. The
inclinabl e peifelsymEtdical 56048 BmeR 13 c%]ra?%l 5 v% to the plane (X, 2)

and enahhe the subsea craft to be directed tovvards the surface or, on the

- cont , t ds th bed h I
oI T e geabed, e el nalle RARSLpagtd fagmagnth control

surfaces and”
actuators, r@ispc?éb@hammhahtspdsedanuet&nehm tbb@lypZOprﬁlV@r tlm:JaHS

propul sive upj ts.d2,and,13: 8514 §he BERULACY: iatRAsetkivad 5y rearq body 2,

one close to
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 units 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



fai.ring 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 noved
along the Z axis, even in the absence of novenent along the X axis. The
vertical propulsive units 12 and 13 ategwell suited to ensure the fine
positioning of the subsea craft in 30 proximty to an object needing to be

i dentified angd/ ghg dgst ESE{)ﬁgsiq;Ee Phyeddé ngspards 4.tHd sprapddi nehdiegé ai ring
3, has a shape of .revolution with a roughly_henm spherical. head. 35 4a, see
figure 2, a ¥&RRyNI yScﬁliSﬁ’aﬁﬁéa|HbeW{I?aFeg% Laparingil AR 9R399Ft 4c

| i nked to the cerilialerpathe 4éndyggorsrecttheg ékpletsonWtdwahdst riime ons 5

and 6, the pivotin aft 4_can be.noved ratatign-w se e axis. A
canera 14 i ?ﬁ%%d%%ﬁgi%at%g ?P%n?lBSF%ng Barhaﬂan §hC%§bq%§i%£ %ﬁ%rge 15,
of ;he shapethe haxgeosiypechhsgdi Sposecke | ariarteéntroaighdar tcafxaablylesi gned
to deliver t ggﬁggﬁh@f }Qﬁ%qﬁpl L oL & oMk pe 4front part 4a of the

pi voting par%g%. e caﬁ%ra 4 aﬁgﬁ%q?he exﬁ??%%ve charge 15 are oriented
roughly coaxially towards the front of the pivoting part 4. In other

words, the opsepyabioRdBad hecganeiackdantn the dast remhéen afs aasaspect
obj ect can be performed in 10 a plane transversal to the |ongitudinal axis
X of the subsk& ¢PSF¥UCEEPRNPT ng FHépﬁFgoPpﬂﬁcﬁaFFDA%ﬁ1Bfrﬁaéhﬁge?ﬁe pl ane

{Tﬁkes i Lopossi planto tappiorehad tseISpREt lobjigdeudinam ahove, Xbyfor teat i ng
par 4. upuareBET | | TATT AT el TN U 6 Do RO CaR Ve i Bt erBsting in
t he case of tmmisdens@esplane eveakeSr okt hposisddlley &id etprrPadle pivoting
Do et o gl B Ie LI At S iating Nt o Lo ks
part 4 downward, from below, by orienting the pivoting
15 part 4 upward as illustrated 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.
20
The fairing 3 1is made of an optically transparent
material, so that the camera can observe an object
which is located in the wvicinity of the subsea craft.
The diameter of the fairing 3 can be greater than that
25 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 is thus possible to use a fairing 3 that
30 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.
35
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



20 .The fairing 3 i's made of an optically transparent material, so that the
~canmera 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 25 of
the rear body 2. The f airing 3 can be de of a transparent synthetic
material, such as plexiglas, and is drilled with one or nore hoI es 16 to
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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 is 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



15 .l ongitudinal axis X and joined to the rear body 2 by a connecting
_fillet of generally torroidal shape. The pivoting part 4 is nounted to
pivot on the single trunion 6 joined to the rear body 2. The canera 14 and
t he acoustic sensor 17 enable the subsq?_qraft to 20 |l ocate and recogni ze a
suspect object. The canmera 7 is fixed to the front of the fairing 3 and is
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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 illustrated in figures 10 to 12 1is
distinguished from the preceding one by the fact that
the fairing 3 is 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 is 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.



23, 24, of stream‘ined shape, ensuring a | esser resistance to progress in
_the'water. The part of the arnms 18 and 19 projecting relative to the rear
body 2 is disposed inside the fairing 3. 15 In an approach phase, the
pivoting part 4 can be directed towar the front of the craft, so as to
be able to detect any obstacles. In a Suspect object search phase, the
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outer walls. réé&ggeg 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 ideal 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.



words, the hydrodynam cs of the subsea craft are independent of the
.oriéntation of the pivoting part 4. An accurate and easier positioning is
t hus assured, ©preventing the nodification of the inclination of a 10
projecting unit, for exanple the aCOU§ti§ sensor 17, fromaltering the

fl ow of water along the subsea craft and requiring the position of the
subsea craft to be restored by an aciiOfon the vertical propulsive units
12 and 13, on the |ongitudinal propulsive units 10, on 15 the inclinable
panels 11, or even on the pivoting part 4 itself. This advantage is al
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30 The piloting dfhathe i§ubsewprtiares ia thaigimade (3) nppeeteghinghethe
destructpon of tha sUsPesdriobject can be conducted nmore rapidly, which is
reflected in a not- inconsiderable saving on operating cost, in as nuch as
the ship or aircraft having deployed the subsea craft 35 to destroy the
suspect objext norhmeldevienvasiscthosedt on thaiar ea wWheneddw isuspect obj ect

is located until it _is destroyed. 13 - CLA 1. A device for destroying
subsea or floaﬂlﬁf%ﬁﬁ%ﬁﬁ Eal ing 1s permeagf% to 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 it 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 1in that the pivoting axis 1is

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 is

35 vertical.

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

about two axes.



Y
conprising a first  part (2) provided with 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_cgomprises a fairing (3) protecting
the 10 second part (4). 2. The device as clainmed in claim1l, characterized
in that said fairing is perneable to water. 15 3. The device as clained in
claim1l, characterized in that the fairing fornms a shell resistant to
hydrost ati c Hr essiite. daviqpeagegiledamad dimaidhd PRCaRy dHE FTeFRAH®Ccedi ng

20 clains, characderiwed tRathateklz6@MEN SESatEdMe PLipPiNgting the second
part relative to the first _ part, th§E$IVOtIn neans bei ng provided with at

| east one notor. sfanfla i 3PURN G at Re TP SRRTSRe of claims 1 to 4,

charactesi zed in that the pivoting axis is transversal. 6. The device as

claimed in one of .cla t9_4 _ 30 _charac i zed  .n that the pivoting
axis is | o?]g(lyt uﬁnealqe?é%%%dggﬁég‘egsqc art d&?% é%y t(%qn%e g(;]?ecc?%fn lto
4, characterizedlainshat chhvapteotiead ax sthat 3Bevefairimhg 83)This devi ce

as clainmed in any, |- { , ized in that the pivoting
sxﬁ{éecaﬁitfalﬁfﬁoéu%ﬂ% e&%%i@ﬁéféﬁ@

t akes place about two axes. vice as claimed in any one of
the preceding clains, characterized in that the fairing (3) is

subst antpal | 1 acomsd igabiyet £3NeNALRRYE. i%1 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.

30 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 in 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



10. The device as clained in any one of the preceding clains,

_ characterized in that the fairing (3) is substantially optically
transparent. 10 11. The device as clainmed in any one of the preceding
claims, characterized in that the fairing (3) is fixed to the first part
(2). 12. The device as clained in claim1l, characterized 15 in that the
falring (3) is fhxedciod hg fLaBbeal obfigct]Msin@pbt (. dehsdherdievice as
claimed in claim1l, characterized in that the fairing is fixed roughly to
the center 20 ofefRE fof sesharating. thge Hehaast PRI fddi FUFFNne of

claime 1 to 10, cghacact eshdeshi Act dadthechal mdund Sofi xaddsa £ tilRy second
part. 25 15. The ggyice %5 clmlngiiflclai 14, characteriized in that the
fairing has a hy&OSFRam@ady? i pidd E}eﬁfet B F-Fafffe HRARTe as
clainmed in any one of the, preceding clains, characterized in that the
fairing has a symetry of revolution relative to the pivoting axis. 35
17. The device as clainmed in any one of the preceding clains,
characterized in that the second part conprises at |east one neans of
observing subsea objects, and/or at |east one neans of identifying subsea
obj ects, and/or at |east one nmeans of - 15 |ocating a subsea object,

and/or at |east one neans of estimating the distance from said subsea

obj ect, and/or at |east one nmeans of classifying subsea objects, and/or at
| east one attack neans.



