- 1 Device for destroying subsea or floating objects The present invention
relates to the field of devices for destroying subsea objects likely to
present a 5 hazard for navigation, for exanple mnes. Two nmain types of

m nes are known: sea-bed m nes which rest on the sea bed, and noored m nes
which are held by a "nmooring" rope to d kentledge. Sea-bed mines are 10
destroyed by depl oying an expl osive charge called "warhead" in the

i medi ate proxi niPeyiee for destteying) subseadorxpleatingi ebigats net hod
entails marking the mine then bringing the warhead nearby and finally
causing the explosion, un]ike the dragging of mnes 15 that normally is
based on nagﬁb?oPﬁ@@&ﬂﬁ(ﬁ@ﬂﬁﬁ%ﬁonnﬁé%éﬁ?éaWQnﬁﬁﬁ féeddi fferdenécadnes or

cut their npgri nge5OPByikhe EGBEGaWEBB?Qéth ﬂsﬁéi9yleg ?§@§eagd gubsea
mne 20 congrlse a step for detecting and/or identifying mne and a
S

step for UesbrBd§FrAgtPReNAVAERGSPRY ﬁoFaﬁﬁémpéﬁpmé§F§e charge, of the order
of 50 to 100 kg for exanple pl aced at a distance of a few neters fromthe

m ne to be destroyed, tgy of a subse% craft, 25 normaJ]ly remte
control | ed. AVPeFafRy] é)erse e%’&le%h@re PR :crSfdR5H oS aWhich
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to expl ode, _the shockwave of mhlch c uses t plode by its
i nfl uence. Mor dBPM MRS ar®RfestPoy@d jhﬁdlﬂgﬁﬁgé of f8Bet ecti on

and/ or ixent déseabiyen wblych ded dydlngoweth b)é)ﬁ)lsdﬁpvél\hlcﬂﬂaﬁ@éwl gh%1ea hooki ng
250U, ontg LUEeT! 09 TaRe WEH L% Bl osSd 01 1A% 02, cunge:
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provoked by thEMA %é“%%éﬁ'b&&%gkh Lgf@gr Qgsnear£geggyefinally
causing the explosion, unlike the dragging 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
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
35 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 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 5 relative to the mne to ensure its destruction. This is also
true for theChodrledtindednedegdardnes b afeshpr¥gedreed] r el YL WRiRES| s

relatively dhffEeuhs, drar theul &gt yacahersg ther %i@_fﬁdﬂwr walarnseursents.
Furthernore, recovering the subsea craft kes time. 10 Varijious_types of

ta
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the patents npubkished by EpBsipabhi cWhay | YwafRed H84OB1 andc&Pat 81412 656.
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i ncreases theheonst tokriehe araftunfeenapeovi ded rwittds .nunBuotise pmopal) si ve 25
units, the cgg&gv annot t large ssoEimgnclination, of the order

rk n
of 50 to 60, 0r a ove? %ﬂ|ssu$§ea|F ?ﬁg g%%% true i'n the presence of sea
currentsl0 where such a craft will have great difficulty in nmaintaining its

stabi |ty ang.pobglng 8 sPOsi | 0Dend0eDREHIED: 1YL OY,3819P, LEG 4dlscl oses
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
to be observed and then attacked from above, from below
200 or from the side, wunless they have a propulsive
architecture that enables the craft to be directed.
This leads 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 oriented
similarly relative to a subsea object. The warhead 1is
positioned correctly relative to the subsea object once

it is 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 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 realized that the pivoting of the second part
woul d ri sk nadivkyeng tthee bydi ddynamheschasaslci &¢d sthes ofhd heiepafihgand, as
ab conseque{gﬁe, r ovoke an undesirabl e vement, 9{ t he gubrrersi ghg craft
e

relative to e s %%ea %%ﬁ%% . 1@%;§nvéﬁﬂﬁ' airms t o 89@? ae%t he
drawbacks. 1lBydhedynemmnti ooharaposessaics afdf f ahedestadyi rmndubsesa aobj ects

that is fairly i iLLive pi.vot j. f e re.eT

i nventi ongﬂprSéggggﬁgﬁggﬁsu%%§Yép§raQt{ fdodrﬁ&s%arad%fs%rzn%ﬁ%grgesu sé)éf o] jﬁgcts,

whi ch can destibogrenbée ceptfai meyasndentoe thel isablsga e eddvi ce, accordi ng
to one aspect of the invention, 1is intended for the destruction of floating
subsea 20 objects. The device conprises a first part provided with

propul si on néaAsiamgnsdisacenmsparct ovkacoran tpevst drgetgidlse to the first

part along on |least one axis, so that the device can approach a subsea
object from different directions. The device conprises at |east one 25
fairing B ot 8BEi N ¥HEL 5B oRG OPRSES The Craifiti nfor s defdriRiatl e f8bRater .

According toogRather tefodi gerti e fipddd s Gan b8 ansSheldof asdsbant to
hydrostatic préssure, joined to thé 30 first part or the second part. Thus,
the second piaRf SB8FPBENEEdThY 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 1intended 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 1is

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



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 success rate. Any projecting
sensors on the second part disposed insfde the fairing can pivot, provoking
only a marginal - 4 or even_ zero nodification to its water resistance.
Advant ageous|d, VK& & EBnprGadeCdghs tof "Hkest iRP L ¥ SRcond part
relative to the first part, the 5 pivoting neans being provided with at

| east one noto I n one enbodlnegt of the invention, the givqtin axis 1is
transversal . BT AGRE YSHBodi MRt 6V 1t Re GHPEASSN, "EHeS pPYroiiY ei% s

| ongi tuldi ni|5-t£1\|en sttﬁ:cﬁfd)ockbdl?mt Bé14hevé nvest i ehe thergitvotpia&g axithe i s
vertica c i nation two pivot S poOSSi

Advant agedus i Vatia S Haanty Hel i sl iR A IRRR 1954 i ar ent . 2
Advant ageously, the fairing is substantlally optlcally transparent The
fairing can made of IeX| as(y) for e, enbodi nent of
the | nventi ort? (eSS RERE RS AehEs 1pRERTERS: Jehd "pEURhE PG e

hydr odynam csis mraﬂdvqﬁﬁﬁks 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 paPt. Ifheofai embgddarntaket t heef anmeoft ianporthenpoodingpleeris or

cylinder, Orf%‘%ﬁﬂﬁﬂﬁﬁ&befﬁ 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 nment of the invention, the fairing has a symetry of revol ution
relative to the pivoting axis. 5 In orfe ®rfbodi nent of the invention, the
second part conprises at |east one neans of observing subsea objects, for
exanpl e a canera. In one enbodi ment of the invention, the second part 10

conprises atrheasie ibs®ansnOf ofdemd fyivehsihiseathebjRGlSnd nhoyea

enbodi ment of the_invention, the second part c ri ses at |east one neans
of |ocating 3YSUBEEY © SKSHPéBF}OPoFeEQQ Fet] ggﬁaPFVPﬁlﬁﬁéaéﬁﬁbdinent of
the invention, the second part conprises at |east one neans of estimating

t he distqyce from sai subse% ob%e t. 20 _In_one enﬁgginent of , the
i nventi o t hB SBLonE PRPL M SEnpP T sed St *NE5EE18Re nEihs SR GsBPFTi ng
subsea objectmpr25ebn ame drfacdi mente ofmddres | nvent olomervhegsesaohdepart

conprises at Je one atta ans. craft can be deployed froma
surface vessgkgggéF’ anogfgggggnaafﬁgggéf. In the latter case, a relay on

30 the surface of the water can be used to transformthe acoustic signals

emtted by t S e raf.t into_ radi Lcal o | ectrical si.gnals,
for sending g t é§ %F%E%%%FF hggwg?ﬁ%agﬁxgp%&égher%??y%%%kgﬁghgggg
charge, the expbodsag oftwhiehstmigny awtensal odg aded5idyisg henbeethe

i mportance ogbﬁggtgqsitioning 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 ¢ characteristics of the crafg,- the piloting of which, whether
manual , renote 5 controlled or autonmatic, is made easier. The present

i nvention wi rrheb%lb&xttl dg uaﬂerc%teoong@rmngstgsﬁytnguttme &lea@lsk@qc@%ﬁrl ption
of one parti ggl ar ment taken exa by no neans

linmiting, FFHGSF?&%eﬂtb§ePﬁ§ éﬁﬁ%nﬁ%ﬂsaFaﬂPﬁﬁé N9t Sﬁﬁﬁéﬁntlaﬁﬂéure 1is

a side vi ew lamt@lrevﬁlﬁé omﬁroaiﬁtmeaﬁ cﬁé@fabté@@@ﬂ:d'c@g &9 onge egkadicnent of

t he invention; - is a.top viewin %Ftlon of the subsea, 15 craft
of figure 1: thefj gH? Oélflg a %Ifagrvﬂ"fﬁrfﬁh c Sh ew'5f" sub§BRtecraft of
figure 1;5- tobgtreldedsoa sudematew,i nsemavat icaiefr.a subsea craft
according to anot her enbodi nent of the 20 invention; - figure 5is a top
view in elevation of the subsea craft of figure 4; - figure 6 is a front

di agrammat i cThbevpnésérﬁrte dmyeed ioor afll bf He goeetdr Amdedstgusde From a side

Unvent i on: - SriguiBoe tE4a T D BEETLOAT o TR BERE ST o

figure 7; SoembbldgmeetQ itskanf r drt  dicagr anfratéxanp bey of byhensubgeanscraft of

figure 1o limiting, and illustrated by the appended drawings, in
which:

- 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 1s 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 figure 4;

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

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

300 - 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.



- 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 of flgure 7. - 7 As can be seen in
figures 1 to 3, the subsea craft conprises a front body 1, of generally
cylindrical shape, and having a front end |a of generally hem spherical
shape, a reaPShodRh 2 Peof Sg@herldl | §1GUEGF| fdr Feal3.shape, HHISPR oFit@dd with a

rear end 2a @bmpiidreat gd egb¥al sbape, 1 a fa rigege3adilsposed ibet-wean the
front body 1 glnd rear body 2, of gener ]F@X’E: sp herlcal shape, truncated by
e

two paral | el SpPP&Fes %ﬂ%ldpéYéHE fPomt nFBg ofE%alﬂfspﬁépgré dY10
connect ed tOhteh@sfplh@&tld@qdy shand rear hogy Zodyy copneeti ngehieldaelly of

enerally_torr sh and a i voting part dIS osed in. t f iring 3
Thout 5 p oGt 4P *anl ERbranell atth o tRaverstd | 951 SThet n

denoted Y andruheadept hegaxas athapes,ti ealfalixiayg s3be1:r@<@l%tﬁ>t @@tZz,eeaccor di ng
to the nornal_, posi ioQ. f craft_in the water ? v%tln 4 is
Support od by e PSR bt andtEartEoty 508y 1 fun Bhs. SFeEtedtively 5
and 6. One %@Jlmfrudael tvmhatprami onsurbcdred |l$yrmtm0| zpdraﬁdletlhapltalmesr otation

of the plvotln ontrol ed Th ivotin £an plvot by pl us
or ninus 180 A o ah X ax 5 *The™ % % C%prf% es g cgngra 7
di sposedlat tdwnelm&mdspherl thé efido a rtmm/ ofl taadspaeent mederizal byo all ow

}?gnf“gzgs i&?g é%fﬁ%(¥H%Fé%§egfa8%9g?gﬁ§§|H%rf% idW TONREE, copgr gl The

pivoting part 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 is 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 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.

25 The front body 1 comprises a camera 7 disposed at the
hemispherical end la 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 Dbody 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



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 subsea craft in the water. The tail unit
9is fixed relative to the rear body 2.8 The | ongi tudi nal propul sion of the

subsea craft is provided hy t | ongj t udi nal . propul sive units 10 fixed to
ol ther Si do PSPPERELFERt sl B 11T oricb T Ha 108 | CanEheor ETRecody

propul sive unitsdOeacke toxediselsatd vieodlp tbe rearcpodydr2cabd skapk,
conprises a baody 10a of | indrical shape, , rounded at fhe ends rovi ded
with an el ectrPiu)é‘dﬁ%I of" %‘& ae%?‘?@al%rpﬁfggleﬁlr o“p’)Je‘]_” anlo%i%ﬁ%% W%Pﬁe

el ectric 5 manhar aofstiwabbilyed Oprapdldespdded chetwererogatdebedgcti@a and t he
tail unitc9. propul si.ve unit 0 oy] t ong X axis
and the E6ri em-é?g)tri oér)lpo#:ﬁtehgo% szggcraa %{%ng%)?gng%\(é% §$) ?il%t%dbtog e
symetrical fdfkat and t bha ptangd (MpiZ).910 The rempwlcdwe? sugger t 40t wo

inclinable p 1, i sp hort, di st behi the pulsi.ve units
10, to be | o?gg)ggdl%n 't%}ﬁejé stfraégrgnmgﬁwataelroqi&fi \?%ﬁgbyﬁsai%g(l%r o%trﬁqsi \%geuni ts
10. The i ncl iordleing aydipel o 1tke esabsea 16rsfimety ixcagilaret atKveYt o &€ pl ane

(X, Z) and enahl %yrn%%t hy eareclraa%tev(?t q;fﬁ% ffailrﬁ%%t e(gi,t omar ds the surface or,

on the contrary, ‘towards the sea e inclinabl’e panels 11 form depth
control sWrfaces and pivot about an axis parallel to the Y axis, by neans

of actuatorsrpot 1020 showp. Ai spesedtish the rearbodyr 2. S ver tical
propul sive units 12 and 13 are al SO provided, disposed in the rear body 2,
one cl ose todF@OSRAl r3 n§NOrtt HE Hiante r BABANY Shea PEORELHI YR LR Clear

10, to be located in the stream of water driven by said
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 wunit 9. The vertical propulsive units 12 and 13
enable the subsea craft to be moved along the 7Z 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 1in
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



25 tail unit 9. The vertical propulsive units 12 and 13 enable the subsea

craft to be
the X axi s.

noved along the Z axis, even in the absence of nobvenent
The wvertical propulsive units 12 and 13 are well suited

ensure the fine positioning of the subsea craft in 30 proximty to a
needing to be identified and/or destroyed. The pivoting part 4, dis

the fairing
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n obj ect
posed in

. has . a _ shape,of . revolution wth r hl y hem spherical head
35 4a, see figurd'®, ag r%g%w?lgﬁ i Ll TIéentcf I gggrt%ﬁ%{?e%n&h&rﬂleat rear
part 4c |inkegpto tihe despoabdpdmt tHd bynteabephirtg 40 | hatls deWitgneldhe

trunions 5 and 6

X axis. A ca%@radiﬁ I ST di spose
charge 15, offroné¢ shaped:ahaf gehe typeotisg dpsposéd Thet hemeent ndl apart 4b
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4a of the pi

voti ng ‘par anmera e exp vE charge

he_piyvotin art 4 cap, be npved rotation-w se about the
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| osi ve

15 are

ori ented roudlvmarcsaxinal Ifrontowelr dshea hpe iatamtg gfartthel pi voting part 4. In
t he observation by the canmera 14 and the destruction of a
suspect object can be performed in 10 a plane transversal to the
| ongi t udi nal Iaxisthenf woldssubgea ebaftvatipantdngthte qsimestd ngdpand 4 in a

Lransver se pliaRe qTlasdd; 0SS B es o aPPr 98F8c8 c3HSBEChAcehldf ngm above,
4 do , %e

ot her words,

by orienting the pivoting part

ward, from ow, by orienting

t he

pi votingl45 parklanqphardsidsrprlusar atlel Langigudéenal wiich XaAf heve

interesting igyddeR caseref, megredvimes.cHy eveRtiffomde side jhy arienting
the pivoting part 4 to one side or the other of the subsea craft.
Nat ural |y, al9ransyeeiSfediRidd oblTHRS ortentBPFoHRar etBossPBIreacho 2

15

20

25

30

35

suspect object from above, by orienting the pivoting
part 4 downward, from below, by orienting the pivoting
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.

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 is 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
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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 Dbody 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
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covered by arpeistancef tHaiprogre?s, i24,thof wakeanl iTied shape,ofensiiei ng a
| esser arms 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 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 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 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.



resistance to progress in the water. The part of the arns 18 and 19
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subsea craft aade requiring the position of the subsea craft to be
restored 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 1is 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 in 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.



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 |ongitudinal propulsive units 10, on 15
the inclinable panels 11, or even om the pivoting part 4 itself. This
advantage is all the nore 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 alnost zero relative speed 20 of the subsea craft
relative to the suspect object. In S case, nodi fyi ng the hydrodynam cs
ri sks provoking either an unwanted di stancing of the subsea craft fromthe
suspect object, or a direct inpact, risking damaging the subsea craft
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shaped charge possibly requiring a certain distance fromthe suspect object
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a subsea object from different directions, characterized in
that it further comprises a fairing (3) surrounding the
pivoting part (4), the means for the rotation of the
pivoting part, the means of observing subsea objects and the
explosive charge in order that the hydrodynamics of the
device be independent of the orientation of the pivoting

part relative to the rear body.

2. The device as claimed in claim 1, characterized in that

said fairing is permeable to water.

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 claims,
characterized in that the pivoting means is provided with at

least one motor.

5. The device as c¢laimed in any one of claims 1 to 4,

characterized in that the pivoting axis is transversal.



pivoting part (4) provided with neans (14) of observing subsea objects and
with an expl osive charge (15) , and neans for the rotation of the pivoting
part relative to the rear body along at |east one axis so that the device
can approach a subsea object fromdifferent directions, characterized in
that it further conprises a fairing (3) surrounding the pivoting part (4),
the nmeans for the rotation of the piwati-ng part, the neans of observing
subsea objects and the explosive charge in order that the hydrodynam cs of
the device be independent of the orientation of the pivoting part relative
to the rear body. 2. The device as clained in claim11, characterized in that
said faérindglis pevieabl est ochatived 3inThenylevirce af clcdiened i b ctai i 1,
characterized in that the, K fairing forns a shell resistant. to_h q_raostati c
pressure. 4.° dEHEE §nclt§‘iaﬁeghf3npéﬁ9tb?l% %lfhksﬁ%%%% i s,
characterized in that the pivoting nmeans is provided with at |east one
notor. 5. The device as clainmed in any one of clains 1 to 4, <characterized
in that7t he Thevotdevg caxi asi sciaamnssder sal .any 14neb. ofhe cdevinee as ctbaifed in
any one of clainms 1 to 4, characterized in that the pivoting axis is

| ongi t udi nalSharactie iged d& &¥aél &PReBIVALARY ¥RES ofS cYmsCal to 4,
characterized in that the pivoting axis is vertical. 8. The device as
claimed in any one of clainms 1 to 4, <characterized in that the pivoting
takes pgace mhoutddmre axes. cPaihbe deyi cenias dial rd icnaapy one b the
preceding clains, characterized in that the fairing (3) is substantially
acousti cal | ycharassarigsd 10. thed dedw ceixsténdi mekdsn ahgceonaboiutt hewo
preceding clains, characterized in that the fairing (3) is substantially
optical ly tr#Hhsharent.

9. The device as claimed in any one of the preceding claims,
characterized in that the fairing (3) 1is substantially

acoustically transparent.

10. The device as claimed in any one of the preceding claims,
characterized in that the fairing (3) 1is substantially

optically transparent.

11. The device as claimed in any one of the preceding claims,
characterized in that the fairing (3) is fixed to the first
part (2).

12. The device as claimed in claim 11, characterized 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 of the first

part.



11. The device as clained in any one of the preceding clainms, characterized
inthat the fairing (3) is fixed to the first part (2). 12. The device as
claimed in claim1l, characterized in that the fairing (3) is fixed to the
front of the first part (2). 13. The device as clained in claim 11,
characterized in that the fairing is fixed roughly to the center of the
first part. - 15 14. The device as ad=i-ned in any one of clains 1 to 10,
characterized in that the fairing is fixed to the second part. 15. The
device as clained in claim 14, characterized in that the fairing has a
hydrodynam cal |y i sotropic shape. 16. The device as clainmed in any one of

t he pretéedi Mthel gleveice char acteimedd im that the fafriqigpives 4 syometdy of
revolution relative to the pivoting axis. 6 17. The device as clained in_any
one of the p‘ﬁ”éac?cﬁtr‘?gua nislj,? tglﬁér eer??éﬁl?% tlﬁatg%’FF‘e‘(fsEE’oﬁd“epaF?CO“d
conprises at,l,gast one neans of identifying subsea objects, and/or at |east
one neans of |ocating a subsea object, and/or at |east one neans of
estimating the distance fromsaid subsea object, and/or at |east one neans

of classifying subsea objects.. _ ‘ _ ,
15." The device as c¢laimed in claim 14, characterized in that

the fairing has a hydrodynamically isotropic shape.

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.

17. The device as claimed in any one of the preceding claims,
characterized in that the second part comprises at least one
means of identifying subsea objects, and/or at least omne
means of locating a subsea object, and/or at least one means
of estimating the distance from said subsea object, and/or

at least one means of classifying subsea objects.





