1 Naval surface vehicle with pivoting instrunented arm The present
invention relates to the field of naval surface vehicles used for taking
nmeasurenents relating to sea water or fresh 5 water and to their
cartography or el se underwater detections and observati ons. A
particul arly advant ageous application of the invention therefore relates to
hydr ogr aphi ¢ neasurenents. Naturally, theé invention can also be used in

ot her applications, for exanple for the 10detection of subnmarine objects.
Conventional ly, such vehicles conprise a body, neans of propulsion, and
measur enent or detection sensors nounted in cavities provided in the bottom
of the said body. To carry out these neasurenents or detections, the naval
15 surface vehicle |sN@Q@dwmyfaQMEdhuﬂsgéﬂﬁopUhélsﬂbaqUaUMGnt@h@Pﬂhat has
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install othef,3&N$@f San also be used in other applications, for example for the
10 detection of submarine objects.

Conventionally, such vehicles comprise a body, means of
propulsion, and measurement or detection sensors mounted in cavities
provided in the bottom of the said body.

To carry out these measurements or detections, the naval

15 surface vehicle is usually towed close to the subaquatic zone that has
to be studied and then placed in the water. It then rejoins the
subaquatic zone at high speed and passes over this zone at reduced
speed for the acquisition of data.

When the naval vehicle is placed on the towing vessel, because

20 of their arrangement the sensors may sustain damage likely to distort
or even prevent the measurements to be taken. Such damage may also
occur in the event of impacts with floating objects when the naval
vehicle moves at high speed on the surface on the water.

Once the vehicle is placed in the water, it is no longer possible

25 to replace the sensors if they are damaged. Similarly, if other types of
measurements finally have to be taken for the study of the subaquatic
zone, it is no longer possible to install other sensors.

Moreover, the sensor or sensors may partially protrude from
their cavities thus forming appendages on the bottom of the body. This

30 increases the risk of damaging these sensors and increases the
resistance to the forward progress of the vehicle, notably when moving
at high speed.

Patent US 5,008,863 discloses a mnaval surface vehicle
comprising a hull, two parallel arms mounted so as to rotate on the



Mor eover, the sensor or sensors may partially protrude fromtheir cavities
thus form ng appendages on the bottom of the body. This 30 increases the
ri sk of damagi ng these sensors and increases the resistance to the forward
progress of the vehicle, notably when noving at high speed. Pat ent
US 5, 008, 863 di scl oses a naval surface vehicle conprising a hull, two
parallel arnms nounted so as to rotate on2the 2 hull about a horizontal
axis by neans of a cross-beam and a wing nounted at the bottom end of the
arnms and inside which sonars are provided to nake it possible to take
subaquati c neasurenents. The naval vehicle described in this patent has the
dr awback of aving a relatively large | ateral. space requirenent when the
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movements that can distort the measurements taken by the sonars
provided inside the wing extending transversely between the arms.

The object of the present invention is to remedy these
drawbacks.

More particularly, the object of the present invention is to

15 provide a naval surface vehicle which can be easily transported
without risk of damaging the sensor means, having a reduced
resistance to the forward progress and suitable for allowing easy
replacement of the sensor means even when the vehicle is already in
the water.

20 A further object of the invention is to provide a naval surface
vehicle suitable for carrying out subaquatic measurements or
detections and is low-cost, easy to use and easy to maintain.

A further object of the present invention is to provide a naval
surface vehicle having a reduced space requirement and making it

25 possible to obtain reliable measurements.

In one embodiment, the naval surface vehicle comprises a
body, means for the propulsion of the body, at least one sensor means,
and at least one means for supporting the sensor means mounted on the
body. The supporting means can move relative to the said body

30 between a first position in which the sensor means is situated beneath
a water line of the body, and more generally of the vehicle, and a
second position in which the sensor means is situated above the said
waterline. The supporting means is situated in a longitudinal mid-

plane of the body. The supporting means extends substantially



vehicle suitable for carrying out subaquatic nmeasurenents or detections and
is lowcost, easy to use and easy to naintain. A further object of
the present invention is to provide a naval surface vehicle having a
reduced space requirenment and making it 25possible to obtain reliable.
measur enent s. I n one enbodi nent, the naval surface vehicle conprises
a body, neans for the propul sion of the Body, at |east one sensor neans,
and at | east one neans for supporting the sensor nmeans nounted on the body.
The supporting neans can nove relative to the said body 30 between a first
position in which the sensor neans is situated beneath a water |line of the
body, and nore generally of the vehicle, and a second position in which the
sensor means viestigilndres@nabebetidm ssafaronaf dig bady mhideslippopesitigmeaths i s
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supporting means cap AAMARE RARME e the supporting means is telescopic and
provided with an end that can move in translation relative to the body
which supports the sensor means.
Preferably, the supporting means can advantageously be
15 situated at the opposite end from the propulsion means when
considering the longitudinal direction of the body. The sensor means
can be mounted at one end of the supporting arm.
In one embodiment, the vehicle comprises means for actuating
the supporting means. The actuation means may comprise an electric
20 motor and a wheel-and-worm reduction gear forming a member for
irreversibly immobilizing the supporting means in the first and second
positions of the said arm. Naturally, any other means for operating the
supporting means could be used, for example a linear cylinder or the
like. The vehicle may also comprise at least one sensor for detecting
25 the position of the supporting means relative to the body and a control
unit capable of controlling the operation of the actuation means
depending on the detected position of the supporting means.
In one embodiment, the vehicle comprises a plate supporting
the sensor means and mounted on the supporting means. The plate can
30 be mounted at one end of the supporting means. The plate is
advantageously able to rotate relative to the supporting means about a
longitudinal axis of the said supporting means. The vehicle may
comprise a control unit capable of determining an angular orientation

of the plate relative to the supporting means depending on a



15 situated at the opposite end fromthe propul sion means when consi dering
the longitudinal direction of the body. The sensor neans can be nounted at
one end of the supporting arm I n one enbodi nent, the vehicle
conprises neans for actuating the supporting neans. The actuation nmeans may
conprise an electric 20 notor and a wheel - and-worm reduction gear formng a
menber for irreversibly i mobilizing thedsupporting neans in the first and
second positions of the said arm Naturally, any other means for operating
t he supporting neans could be used, for exanple a |inear cylinder or the

| i ke. The vehicle may al so conprise at | east one sensor for detecting 25

the position of the supporting nea relatjve to the hody and a nt rol
unit capabl etlb‘?or%‘ﬁ@for #i%g tPhé’eopfg’j]a‘W% L"W tth% é(EgUﬂFi &?%née?ﬁé‘%g%p%ﬁdi ng
OE theh_delt eCh@dnmaiﬁg',orbylofcléM-qudﬂm@l,rrﬁems‘angular oriéﬂiltagﬂﬁl fobﬂgé ment ,
the vehicle conprises a plate supporting, t senspr ans .and nount on
the supporti AR etnanerHEeaeat BRAL 00 dGRTRG at Mg ahdnay the be
supporting nmeahs.toThaatd atkativve advidet sgepusing abd@end aboat aire axéd ahatvés t o

t he supporti t adongitudinal axis of the said supporting

ng nmeans. abou t
means. The vé‘%nélvgrsr?a @benﬁ?]ids%u Ogﬂ}grglleaﬁﬁit capabl e of determ ning an
angul ar orient ati oByofithe ofl theeinvehéitonyevien the nsuppontiang nwdeank dependi ng
on a 4 theo [ r e . f ol d Iy C c
mai nt ai ni ng, rﬂ%‘g oesrégﬂ}%osop&pc%(glﬁrgglnlf@%qﬁeCg%g%%]grﬁggﬁe%?g?ﬂgﬁ OW%Q‘%{ ate
on the theor epsdadn reutthet serserf mlelhoveth Wihshplhe esardymziags dee abijvated

rotate relatipyg,  Ord Gy seRARE! BPgth%e%%ﬁi&@O%H A0 13} ﬁvE:hiﬂ%ﬂ SlifiBASYEr se
to the said supporting neans. y virtue of the invention, when the
naval $0rfacavhiehi ehe seqnspr meangates situpdeduppove i e neatssliagn Haeismbyved

fromthe actingeablQWIROIalst OFheh e BeNIREMPBRNSathPaitl & th@pasih ARANS
are situated b%ﬁw t he wlaterl ine of the vehicle to gn i nacﬁ?l ve high

position in FOMMHEEh UhelsseWEsR thEa1FasaF eIt uare AT doifelt BE 1RRIRFAT He.
This is notabkyeit he €a$¢ whennbliteMBasisuesmeht CAMPFAIGR aiffepdmat@ntoss e

FRGIRIR R T N R S NI
be conpbet edto The ssessnmdwisdiTg rpplaice theye Benspeaidans, 1be tpdatehees@nsor
L T R e N T L R
t he i nacti vehpesibdan nodurited. denther inmdngs, poheicupdorited Rgnswamsans, tlké sed,
and in the aghLy6 P heofs id HGiRUPRAIE LPInEBRM PosRIEE Sthe supporting
means is lowered.
20 When the vehicle moves at high speed with the sensor means in
the high position, neither the sensor means nor the supporting means
protrude from the submerged surface of the body, which makes it
possible to offer reduced resistance to the forward progress and to
make the vehicle easier to manoeuvre. In the raised position of the
25 supporting means, the vehicle may also be mounted on a towing vessel
with a limited risk of damage to the sensor means.

Moreover, when the measurements are taken in the subaquatic
zone to be studied, measurements which are carried out at reduced
speed, the supporting means which extends substantially vertically

30 beyond the bottom submerged surface of the body is dimensioned so as
to form a center-board or a drift making it possible to stabilize the
vehicle and to prevent undesirable lateral movements that can distort
the measurements taken. This can be particularly useful when there is

a heavy swell. The section of the supporting means is adapted so that



20When the vehicle noves at high speed wth the sensor nmeans in the high
position, neither the sensor neans nor the supporting neans protrude from

t he submerged surface of the body, which nakes it possible to offer reduced
resistance to the forward progress and to nake the vehicle easier to
manoeuvre. In the raised position of the 25 supporting neans, the vehicle
may al so be mounted on a towi ng vessel whbth a limted risk of danage to the
sensor means. Mor eover, when the neasurenents are taken in the
subaquatic zone to be studied, measurenents which are carried out at
reduced speed, the supporting nmeans whi ch extends substantially vertically
30 beyond the bott n1subner rfaCﬁxof tge bod i s _di mensi. ned so as to
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that can rot %II'CC'[IOH to the rear zone where the propulsion means are provided.
Advantageously, the supporting means is placed between the forward
third and quarter of the body.

Moreover, mounting the sensor means on a plate that can rotate

20 relative to the supporting means about a longitudinal axis of the said
means extending substantially vertically in the lowered position makes
it possible, during the measurement campaigns, to maintain the
orientation of the plate and of the sensors on the selected route despite
the wind, the swell and any surface currents that may lead to holding

25 the vehicle so that its longitudinal axis is slightly offset from the said
route.

The present invention will be better understood on reading the
detailed description of an embodiment taken as a non-limiting example
and illustrated by the appended drawing in which:

30 - Figures 1 and 2 are schematic side views of a naval surface
vehicle according to the invention,

- Figure 3 is a partial exploded view in perspective of the
vehicle of Figures 1 and 2.



20 relative to the supporting neans about a | ongitudinal axis of the said
nmeans extendi ng substantially vertically in the | owered position nmakes it
possi bl e, during the nmeasurenent canpaigns, to maintain the orientation of
the plate and of the sensors on the selected route despite the wind, the
swell and any surface currents that may | ead to holding 25 the vehicle so
that its longitudinal axis is slightly offset fromthe said route.

The present invention will be better understood on reading the detailed
description of an enbodi nent taken as a non-limting exanple and
illustrated by the appended dramﬁng in which: 30- Figures 1 and 2 are

schematic side vie of surface vehicle a rd t.he i nyention,
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The sensors may, for example, be multibeam echo-sounders
making it possible to obtain bathymetric readings of the submarine
reliefs, sediment sounders suitable for identifying the nature of the sea
bottom, sonic depth-finders, detectors of submarine objects, etc. As an

15 indication, the sensor 18 may for example be an acoustic velocimeter,
the sensor 19 an inertial position and altitude sensor, and the sensor 20
a sonar. The sensors 18 to 20 are in this instance three in number.
Naturally, it is possible to provide a different number of sensors on
the supporting arm 22 and other types of sensors.

20 The supporting arm 22 is mounted on the body 12 so as to
rotate about a substantially horizontal geometric axis extending
transversely to the longitudinal mid-plane of the said body. It can be
moved between a raised position in which the sensors 18 to 20 are
situated above a waterline 28 of the vehicle as shown in Figure 1, and

25 a lowered position in which the sensors are situated below the said
waterline illustrated in Figure 2. The waterline 28 1is shown
schematically in dashed lines on the figures.

More precisely, in the raised position of the supporting arm 22,
the sensors 18 to 20 are situated vertically above a top surface 12a of

30 the body 12, the end of the said arm extending to protrude beyond the
said surface. This position is adapted during the high-speed movement
of the vehicle 10 so as to offer reduced resistance to the forward
progress and to make manoeuvring easier. Moreover, during a

measurement campaign at sea, if one of the sensors 18 to 20 fails or



15 indication, the sensor 18 may for exanple be an acoustic vel oci neter,
the sensor 19 an inertial position and altitude sensor, and the sensor 20 a
sonar. The sensors 18 to 20 are in this instance three in nunber.

Naturally, it is possible to provide a different nunber of sensors on the
supporting arm 22 and ot her types of sensors. 20The supporting arm?22 is
nmounted on the body 12 so as to rotate aBout a substantially horizontal
geonetric axis extending transversely to the |ongitudinal m d-plane of the
said body. It can be noved between a raised position in which the sensors
18 to 20 are situated above a waterline 28 of the vehicle as shown in
Figure 1, and 25 a lowered position in which the sensors  are situated
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To obtain the rotation of the arm 22, an articulation shaft 32 is
20 provided inside the slot. The arm 22 is rotatably connected with the
articulation shaft 32. The supporting arm 22 is rotatably articulated on
the body 12 at the opposite end from the propulsion means 14,
considering the longitudinal direction of the said body. In the low
position of the supporting arm 22, the sensors 18 to 20 are thus
25 prevented from being situated in the stream of water churned up by the
propulsion means 14.
In order to allow the articulation shaft 32 and the supporting
arm 22 to be rotated, the vehicle 10 comprises an electric motor 34
with a vertical axis associated with a coaxial reduction gear 36 itself
30 connected to a wheel-and-worm reduction gear 38 suitable for
coupling the articulation shaft 32 into the hollow shaft of the said
reduction gear so that the shaft 32 extends substantially horizontally.
The motor 34 and the reduction gears 36, 38 are mounted in a housing
(not visible) arranged in the forward zone 24 of the body 12. To



To obtain the rotation of the arm 22, an articulation shaft 32 is 20
provided inside the slot. The arm22 is rotatably connected wth the
articulation shaft 32. The supporting arm22 is rotatably articul ated on
the body 12 at the opposite end fromthe propul sion neans 14, considering
the |l ongitudinal direction of the said body. In the Iom1p03|t|on of the
supporting arm 22, the sensors 18 to 20 8re thus 25 prevented from being
situated in the stream of water churned up by the propul sion neans 14.

In order to allow the articulation shaft 32 and the supporting arm 22 to be
rotated, the vehicle 10 conprises an electric notor 34 with a vertical axis
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the latter, arée annul ar sea rings mount e aroun ation
shaft 32. A fiqwriehean ithg mﬂlqtdatmmns@@f‘to}atbvéw&m tha avppaArdpafarng22

bet ween the §H@F{%tﬂﬁﬂ éwm 22 s@@gn& hfeafrhﬁg‘% #8inga pﬁa%%ansln heariAng sarpel ng

pl aced on the said sha opposite side of the arm22 fromthe
beari nfl48. TReoBekhs r@%m%te S%dﬁr @f r@@pé@iﬂl el yremt dbnebeanpg a%amhe by

screwi ng, tophbapfldbardd, ! 3maes redpe ity QUL £ch &, ot i8p R b'y%ﬂré-*whﬁ’@ ghaft
32, the said fla e? bei ng_ s red tothe bo&j %Zf? 1exarrrlpl g di ng.
So as to redﬁE%u{]qgie ﬁ?&%%zna dQPaEEG grewrd gher pdigtlationghal %\XZ Mg he
supporting asmd2Bahges Helhe skowasdeth pasbbipn2 séir eddtnpht by wbRitept s 56, 58
are ol ded around.the 530,08 A0 815 Alkaghed 46 onc, anet et pe
The sehSors Hhenotl2O sap@oatmgcklmi 2D ithe phatlewz6edyp@iyioapptogambBhegreans.
The plate ZGeiesmentsnggd gtarte p%‘oewged around the said plate and are attached to
one another. The plate 26 1is thus encapsulated inside these
streamlining elements 56, 58. The sensors 18 to 20 are attached to the
plate 26 by any appropriate means. The plate 26 is mounted at the end
20 of the supporting arm 22 with the ability to rotate about the
longitudinal axis 29 of the said arm. This ability to rotate is illustrated
by the arrows referenced 60. For this purpose, a motor (not shown) is
mounted inside the streamlining elements 56, 58. This ability for the
plate 26 to rotate about the axis 29, which is orthogonal to the
25 geometric axis around which the arm 22 pivots, is advantageous
because, during the measurement campaigns, it makes it possible to
maintain the orientation of the sensors 18 to 20 on the selected route
even in the presence of wind, swell and surface currents which may
make it necessary to steer the vehicle 10 so that its axis is slightly
30 offset from the said route. The cables allowing the powering of the
sensors 18 to 20 and of the motor are attached and extend inside the
arm 22.
Advantageously, the plate 26 can also be mounted on the arm
22 with the ability to rotate about a horizontal axis 62 which is



20 of the supporting arm?22 with the ability to rotate about the

| ongitudinal axis 29 of the said arm This ability to rotate is illustrated
by the arrows referenced 60. For this purpose, a notor (not shown) is
nounted i nside the streanmlining elenents 56, 58. This ability for the plate
26 to rotate about the axis 29, which is orthogonal to the 25 geonetric
axi s around which the arm 22 pivots, is 9dvantageous because, during the
measur enent canpaigns, it nakes it possible to maintain the orientation of
the sensors 18 to 20 on the selected route even in the presence of w nd,
swel | and surface currents which may nmake it necessary to steer the vehicle
10 so that its axis is slightly 30 offset fromthe sa‘ﬂ route. The cabl es
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and extend i pgisdgrdiRl atB4he arm 22 §1t Fgepusiation be tnbaﬁleteaaﬁa& al so
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geonetric axasma@Ddiunéh whe ¢hideldep@dinions Py ad corfditsthieoh atizontadftyt et at e
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5 wvehicle 164. This ability to rotate is illustrated by the arrows
Lererenced 8% ot ThewistEME us A Si¥iiea Rk dRCe Wolllcal B SEAE
control unit (not shown) capa he opera Fon’'o he not or

34 and of t hénetoslewal | capiabde tdfeccvrdtratlmgl tbe qmeaploat ef 2Be rebtarn ¥é amgl t he
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det ect when e su reac e ralse
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based 15 on the, neasurenents taken by the end-of-travel sensors. To

repl ace t hesBO88H¥brs, it could be possible to provide as an alternative a
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the mot or 34these sensors, it could be possible to provide as an alternative a sensor

for detecting the angular position of the arm 22. A sensor coupled to

the electric motor 34 is also provided to make it possible to detect any

obstacle preventing the arm 22 from pivoting. This detection may, for

20 example, be achieved by controlling the electric power-supply current
of the motor 34.

The control unit also makes it possible to determine a mean
direction to be provided for the plate 26 depending on the route to be
followed by the vehicle 10 and to maintain this position by closed-

25 loop control by controlling, as necessary, the angular movement of the
plate 26 relative to the arm 22 about the axis 29 so that the sensors 18
to 20 are oriented on the route to be followed even in the presence of
wind, swell or surface currents. In other words, the control unit makes
it possible to determine the angular orientation to be provided for the

30 plate 26 relative to the arm 22 depending on the predetermined
theoretical route to be followed by the vehicle 10 to reach the desired
geographic point. The control unit also makes it possible to maintain
by closed-loop control, by controlling the motor associated with the
plate, the angular orientation of the said plate on the theoretical route



The control unit also makes it possible to determine a nean direction to be
provided for the plate 26 depending on the route to be foll owed by the
vehicle 10 and to maintain this position by closed- 25 |oop control by
controlling, as necessary, the angul ar novenent of the plate 26 relative to
the arm 22 about the axis 29 so that the sensors 18 to 20 are oriented on
the route to be foll owed even in the predence of wind, swell or surface
currents. In other words, the control unit nakes it possible to determ ne
the angul ar orientation to be provided for the 30 plate 26 relative to the
arm 22 depending on the predeterm ned theoretical route to be followed by

the vehicle ach . the desire p0|n Q unif al so
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the arm 22 remotely by an operator, or else to provide for an operator
20 to be directly present on the vehicle 10 acting at a control station.

The invention provides a naval surface vehicle comprising an
instrumented arm mounted so as to rotate on the body or hull so as to
be able to be moved from an extreme high position in which the said
arm and the sensor means are situated above the waterline so as not to

25 increase the resistance to the forward progress of the vehicle during a
phase of approaching the subaquatic zone to be studied, to an extreme
low position in which at least a portion of the said arm and the sensor
means are situated below the waterline.

Moreover, the use of an electric motor associated with a wheel-

30 and-worm reduction gear to rotate the supporting arm and to place the
sensors in the water is advantageous because the reduction gear forms
a means for immobilizing the supporting arm in the raised position and
in the lowered position. It is therefore not necessary to provide

additional means for this purpose. More precisely, the reduction gear



25 increase the resistance to the forward progress of the vehicle during a
phase of approaching the subaquatic zone to be studied, to an extrene | ow
position in which at |least a portion of the said armand the sensor neans
are situated below the waterline. Mreover, the use of an electric notor
associated wth a wheel - 30 and-worm reduction gear to rotate the
supporting armand to place the sensors §ln the water is advantageous
because the reduction gear fornms a nmeans for imuobilizing the supporting
armin the raised position and in the lowered position. It is therefore not
necessary to provide addi tional means for this purpose. Mre precisely, the
reduction gear 11 forns a |rrevers .bl e i mobilization neans. havin
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nmeans $§2) or supporting the sensor means. nounted
sensors can move in translation relative to the body so as to allow the

said means to pass between a high position above the waterline of the
vehicle and a low position situated below the said line.



5 body and being able to nove relative to the said body between a first
position in which the sensor neans is situated beneath a waterline (28) of
the vehicle and a second position in which the sensor neans is situated
above the said waterline, characterized in that the supporting nmeans (22)
is situated in a longitudinal md-plane of the body, and in 10 that the
sai d supporting neans extends substantidl2ly vertically beyond a bottom
surface (12b) of the body in the first position and is dinensioned so as to
forma stabilizing drift of the vehicle. 2. Vehicle according to
Claim1, in which the sensor neans (18) is situated above a top surface
(12a) of the body in the second 15po§bi q%ﬂgf t he supporting neans.

3. Vehicle according to Caim1l or A ch the supporting nmeans (22) is
mounted so as to rotate on the body about an axis substantially transverse

I i tudi nal h hicl e d
to Garma. in whi bn NReAbsuftackoyeRlue Siiiising 4 patyi¢dd wir S BE 50)°
i nsi de whi chfotstlaft pacpeldian sifaflte H3RY, ﬁbﬂemttmmulsanswngmmss(ﬂllﬂdomdngt rreans
and i nsi de WIE b—:en%%'ngn(?%gpl%rtéd}%)d'f?‘?l%sHpe?ﬁéﬁésloureﬁeeaﬂqsmounted on the 2

Vehi cl e accordi portln%
t el escopic ahdd]oramﬁ Hethgviabke 4m meave trhbativaho theesaia RBly deswacn oinfureﬂ ative

to the body ﬁb’ﬁ@ﬁﬁf h{‘gvlh'aﬁ the st Ns oMb is snua‘r]edGbel%/eecﬁg\Ce{ G REAH (D) t o

any one of t receding clainms, conprising a supporting the
sensor meansof 18F spbiclpusM SR GECPAR B@%ﬁﬁﬁ%ﬂﬁgwhﬁdh§h€229H50Tlneans1S

7. Vehicl e agga@idngbéPe %@'%@Wﬁt’éﬂﬂ’ﬂb‘”@hﬁ%t@h@%@ 1(112@)at' tfhe3 ﬁfk at
one end of the supparting ehi c to Claim

6 or 7, in wWHSGHSt mSa%Iéuqtfg)lq §%aagéul%nalo{nafleplra§|ea@€e %e 8 tYhém
suppor th ng meaaSthe22ai da@ o rdin o APahd dxtahd #%ub s{add)al Of vteﬁiﬁcéﬂycb@llﬁﬁprti ng

eans. a bottom surface (12b) of the body in the first position and is
dimensioned so as to form a stabilizing drift of the vehicle.

2. Vehicle according to Claim 1, in which the sensor means
(18) is situated above a top surface (12a) of the body in the second

15 position of the supporting means.

3. Vehicle according to Claim 1 or 2, in which the supporting
means (22) is mounted so as to rotate on the body about an axis
substantially transverse to a longitudinal mid-plane of the said body.

4. Vehicle according to Claim 3, in which the body (12)

20 comprises a longitudinal slot (30) inside which is attached a shaft (32)
for articulating the supporting means and inside which the said
supporting means partly extends.

5. Vehicle according to Claim 1 or 2, in which the supporting
means is telescopic and provided with an end that can move in

25 translation relative to the body supporting the sensor means.

6. Vehicle according to any one of the preceding claims,
comprising a plate (26) supporting the sensor means (18) and mounted
on the supporting means (22).

7. Vehicle according to Claim 6, in which the plate (26) is

30 mounted at one end of the supporting means (22).

8. Vehicle according to Claim 6 or 7, in which the plate (26)
is able to rotate relative to the supporting means (22) about a
longitudinal axis (29) of the said supporting means.



13 9. Vehicle according to Caim8, conprising a control unit
capabl e of determ ning an angular orientation of the plate relative to the
supporting nmeans and depending on a theoretical route to be followed by the
vehi cl e and capabl e of maintaining, by closed-loop 5 control, the angular
orientation of the plate on the said theoretical route. 10. Vehicle
according to any one of Clains 6 to 9, i3 which the plate (26) can rotate
relative to the supporting neans (22) about an axis that is transverse to

t he sai d supporting neans. 1011. Véhicle according to any one of the

precedi ng cl ai ns, ? wh 55 the s ort| means % 1S situated

| ongi tudinally at the Sb §i f‘%c%r grB’m 13EMy op‘iﬂ@ B heathsCqiagl unit

12. Vehicl e aggabldi ditgd%@er@ﬂﬂi}tnﬁ@Earﬁfan'ghﬁurpbﬁ@ﬁdatﬁl@n Cdfatm,plmnmllaswegtdmans

(34, 36, 38) . for actu tln%%the su p%%% g nmeans. 13.. Vehicle qprdlng
onpt

to O aim 12, H% WRPOATIEe e Fa D |%et frefise Oé“?m (34)
and a wheel - foide wodnby ethec viebiclgeand (cfaz&))abﬂ@rdﬂ mpmtmming,r bfyor:losmteb]dp Zi ng

the sup§)ort| 08 H‘S?n%% r'{lheiigl(%r?él}_%?%ns%?oﬂlde ﬁ)ggl! o?ln§h? szadd theoretical 14.

Vehi cl & accor ar ing’to risi one sensor for
detecting theoesition of the supporting means (22) relative to the body

d trol t f
means (34, 36, “Séglgigéﬁd.ﬁﬁ"f‘%%‘??f{fegc’ to o8, P g 8116, VAR AR 2

Supporti ng nelais €261 eae rmt@mé@ha@weoto athﬁas/lmmrémgclr@e%aé%%} @ibeyt tag any
one of the precediNgsGtafRrse to the said supporting means.

10 11. Vehicle according to any one of the preceding claims, in
which the supporting means (22) is situated longitudinally at the
opposite end from the propulsion means (14).

12. Vehicle according to any one of the preceding claims,
comprising means (34, 36, 38) for actuating the supporting means.

15 13. Vehicle according to Claim 12, in which the actuation
means comprise an electric motor (34) and a wheel-and-worm
reduction gear (38) forming a member for immobilizing the supporting
means in the first and second positions.

14. Vehicle according to Claim 12 or 13, comprising at least

20 one sensor for detecting the position of the supporting means (22)
relative to the body and a control unit capable of controlling the
operation of the actuation means (34, 36, 38) depending on the
detected position.

15. Supporting means for the production of a naval vehicle

25 according to any one of the preceding claims.





