VERTI CAL- AXI S TRANSM TTI NG SONAR ANTENNA THAT CAN BE WOUND ONTO A W NCH The
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antenna, the assembly being supplied and towed at a given distance behind
the ship by a towing cable, commonly called an electrotowing cable.

The receiving antenna is usually an elongated antenna of great length

15 with neutral buoyancy, consisting of hydrophones installed in a regular
manner in a tubular structure. This type of antenna is commonly called a
linear antenna or “streamer”. In addition to its acoustic qualities, a linear
antenna has the advantage of being able to be handled simply by means of a
winch.

20 Therefore, during the phase of deploying the sonar, such an antenna
is placed in the sea simply by unwinding the winch and allowing the antenna
to pay out into the water.

Conversely, during the phase of shutting down the system, the linear
antenna is recovered and stored simply by rewinding the antenna onto the

25 winch.

The transmitting antenna, for its part, usually consists of a volume
acoustic antenna mounted on a submersible towed body or “fish”. Since such
an antenna cannot by its nature be stored on a winch, it must be stored
independently.

30 Consequently, the deployment of the complete sonar system is
normally carried out by first launching the receiving linear antenna, then
connecting the transmitting fish to the as yet unsubmerged end of the linear
antenna and to the free end of the electrotowing cable and then unwinding



normal Iy carried out by first launching the receiving |inear antenna, then
connecting the transmtting fish to the as yet unsubnerged end of the

| i near arwerm@/@nis2t o the free end of the el ectrotow ngPcalEPeotgn676Bhen
unwi ndi ngt he el ectrotowi ng cable so as to allow the towed body to be

| aunched, using for exanple a derrick & else by having it slide along an
I nclined plane situated at the stern of the ship. Conversely, the recovery
and storage of the assenbly are carried out by rew nding the el ectrotow ng

;:ﬁbl ]gr oRt?théletlaamltc?gm?vniamélso@ré togalRgv triém;dww{aﬁayzko @@_Ibgﬁdﬁhbd umthpl i ng
e T1s rom ectr W n. o recelvin
antenna, ¢ o CEBURA 7 CERISReRA B¢ dite naPBer ot g Bafh o bdhid e gea

end of t he siteateidvatribe Istareaf tskipna. The el ectrot owi ng cabl e and recei vi ng

{N;“r‘legr : ﬁgt ]?I”Qﬁ @%g@%@% the rleB@véry a?wtooét‘éﬂaedé)HPﬂw °§§é?ehrﬁt51§ a?é%raigé‘d \%f‘c“

ascer t ained®Yfrewinding the el@@tremmg@abteo@étﬁéhwtorga@ WVlaC%ﬁtf‘Q'ﬁg Eh%fdﬁ ver y

easy to dema@k,onr@@ameun@wbmpqrw@ fishtfrcth $9e é%ﬁﬂo'tcﬁﬁmb%blé‘hﬁcﬂ‘f@% bn of
human oper at or

uncoupl | ng e i IR A hida, 157 SOTRS e Sndbl 95 sRlcu SRR hh kD
aﬁse.”b' Iy | shevamengley ehd fof ahétrebeivirg) Boegroheteninal Wy]edel?gaommng @abtehe )

\ ti t
P ol s negofagelifl, bty PETRRRR sl AR 1R YpuBEHRB 1"
el ement 0 f storagg wineh,swiilesthgdishpestared sepatdtelysumtine dgoksdfdbe ship. devel opi ng
means making it AROSH B %s&é’rtéﬁ?&%trﬁﬁ@tsﬁrﬁadréﬂ etk n%?tgesdﬁl‘qcé‘% ste

| ocki ng remai ni ng manual ) the I VI n ante na and to
the el ectr % BRK Y@Yc%ﬁﬂ)’éo amiP Yt deerMeA @Nd $toEg- dbalsePawientla iBiRMVeNtion

sol ution ofoftirhah YoSerators0hakibly d‘@thebe@hou@s ok @th)nl@abﬁrﬁouémﬁ)@la?fﬂilon

0608998 fil ed 16/ 0/ 2006 h f
OB08008 I e SBir? e 0 o8 Ol tt that e dBRmERE Th; ed” YRR W gl ' ©
el ectr otaavmasgem@ly B aotdonly diffienit dut aisd poteswiate clengardus fohehelphysicat | i nes

carrying tk I power supplies. Such a solution has the
advant age S eﬁa‘%% tﬁe%%g(r)éé[gl%bl e to deploy and recover the subnerged

el enents easilyA hnﬂwneswa@nefpranava@tmsgoﬁ%wobhenm@smqam wiidic tese it
m nim zes tag|dHtert§ ahty MBELIEN AT ViBBL | HbusCRRWEE 8! fYrming fhe submerged

portion of the sonar consists in developing means making it possible to

20 semiautomatically attach (the mechanical locking remaining manual) the fish
to the receiving linear antenna and to the electrotowing cable, and to detach
it also semiautomatically. A solution of this type is notably described in
French patent application 0608998 filed on 16/10/2006 by the applicant,
which proposes a specific means allowing the semiautomatic attachment of

25 the fish to the electrotowing cable and its semiautomatic connection to the
electric lines carrying the signals and the power supplies.

Such a solution has the advantage of making it possible to deploy and
recover the submerged elements easily in fine weather and acceptably in bad
weather because it minimizes the use of human intervention. Conversely, this

30 solution assumes the placement on the ship, close to the location from which
the equipment is placed in the sea, of a complex and costly apparatus fairly
specifically adapted to a given type of towed body, and a large-dimension
opening on the stern plate of the ship. In addition, the reliability of such a
semiautomatic electromechanical connection is a technological problem that

35 is awkward to solve.
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i s not abl yc&&tgl@uteae@/qrdhgrwhglﬁ phaitedgngth has, in a known manner, a natural
directivity that is favorable to transmission in a vertical plane which is not
naturally suited to the transmission requirement in a horizontal plane.

20 Consequently, to obtain a correct transmission, the user is forced to
install supplementary means.

A first method consists in modifying the transmission diagram of the
sound wave, by acting on each hydrophone separately or on determined
groups of hydrophones, in order to obtain an omnidirectional and therefore

25 spherical transmission, because it is of revolution about the axis of the
antenna. An application of this solution is notably described in French patent
application 0603729 filed on 26/04/2006 by the applicant. Such a method
however assumes that the user has the necessary number of distinct
excitation signals and a large enough number of relatively close transducers.

30 Another method consists in making arrangements such that, under the
effect of the traction exerted by the ship in particular, the transmitting linear
antenna is held in a nose-up attitude, as close as possible to the vertical. An
application of this solution is notably described in French patent application
9415784 filed on 28/12/1994 by the applicant. Such a solution allows the

35 transmitting antenna to rear up sufficiently close to the vertical only at fairly
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antenna to be able to be stored wound onto the drum of a winch, the same
winch as that used to store the electrotowing cable and the receiving

20 antenna, so that the storage of the assembly does not require uncoupling the
transmitting acoustic antenna from the receiving acoustic antenna or from the
electrotowing cable.

Accordingly, the subject of the invention is a device for producing a towed

25 linear submersible body, capable of adopting a rectilinear configuration in a
vertical position when it is towed at a total immersion depth and of adopting a
curved configuration at rest, having a radius of curvature allowing it to be
wound onto the drum of a winch, characterized in that it comprises a set of
juxtaposed rigid segments, articulated relative to one another, arranged so

30 that each segment can pivot relative to the adjacent segments between a
position for which its axis is colinear with the axis of the considered adjacent
segment in a position in which its axis forms a given angle  with the axis of
the considered adjacent segment.

35 According to a preferred embodiment, the device according to the
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conprising a astenin e ca two fl elts an ast eni ng
pins, the %ﬁ@dﬁﬁ@owma}bﬂ%ew conprising a central sleeve onto which the
towi ng cable and two flat and horizontal |ateral extensions are inserted. A
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devi ce whemotiBgniaRidiSial eRtdrRWRE Afd RYETEH.SA 9Bt belt is fastened by one of its
ends to each of the extensions, the other end of the belt being configured so
20 as to form a loop designed to be threaded onto the corresponding pin of the
segment; the pins also being arranged on the body of the segment so as to
form colinear axes, advantageously allowing the belts, in operation, to make
a pivoting movement about an axis perpendicular to the vertical plane

defined by the device when the latter is towed in submersion.

25
According to this embodiment, the length of the belts is defined so as
to allow the portion of the device situated above the axis of rotation to pass to
the inside of the arch formed by the extensions and the belts.
30 According to this embodiment, the segment connected to the trailing

cable is associated with a second fastening element comprising a central
sleeve onto which the trailing cable and two flat and vertical lateral
extensions are inserted whose ends are mounted so as to be able to rotate
on the segment so as to allow, in operation, the second fastening element to
35 pivot about an axis parallel to the axis of rotation of the belts of the first



According to this enbodinent, the length of the belts is defined so as to
allow the portion of the device situated above the axis of rotation to pass
to the i ns0aeoaf7733ne arch formed by the extensions and Phe/HEPedBH6768€ Ccor di ng
to this enbodi nent, the segnent connected to the trailing cable is
associated with a second fastening el efent conprising a central sleeve onto
which the trailing cable and two flat and vertical |ateral extensions are

i nserted whose ends are nmounted so as to be able to rotate on the segnent
so as to alfasteningrelemenati on, the second fastening el ement to pivot about
an axis parallel to the axis of rotation of the belts of the firstfastening
el ement. According to this enbodinent, the |l ength of the extensions is
defined so as t dctordmaio dipergnopdiment,ahedength afithe éxdensibss endéfndd) equal

to that of ' : V] ' : j tation.
Addi ti onal |S§’T$St [ﬁgbh@\(ﬁh c@%@@@y\glﬁ n%%?‘ﬂ L@?%g%%%%@oér%ﬁl gdétsr%é[t%ﬁ Eﬁ)é)end
segnent § n@oFit at thegleyica sibated pPRAaIN the @rise@fdroiationt t om end segment
incorporating a ballast in the formof a keel, these two el enents having
the function of ensuri he |l ateral vertical stahility of the devigce in
operation - AccorRHpTAY dhgae s aassoraife imieath cofrisesa 10 Sbment
conpri Zes aeghmener imedipatrgtingoch cnamitzihgngilédrba tnd habettain extiessgmesat t he .
top end se ri t. t €.0 n i t i . jate ro
a | ocking wém%%‘?ﬁ%ﬂs’nttﬂg f§§ﬁ%%h&@hiﬁ§st§t Wéé Ijellr%ﬁgrwstls‘(%aﬁ{lrﬁﬂ!e so that
t he topiQoffunciioncdf ansaridgihe ateral vadicatstiaplliet ef thestavigecin aperatien.f i r st
coupling elenent. According to this variant, the lock is rel eased by

applying a front-toback pressure on the stabilizing aileron of the top end
segnent. A furt NEEOBEP@c0 7 vaEantnesmadmens the Bispl FRuRlinGn ¥¢MERE devi ce

descri bed abnysises drhPratnRstietti 00 @nRHIR@RRTIG idteranestisisiond, eesp ant enna

| NCOr por at e I NTO a systemin | C e oW, N C 1.S, an Clr oW N

oo e ana eng Sadinde oahbes At s RonPeort GiMAG iR e i BielRefilS rpduy” "

acoust i o amdakimpasystachwbichtthepssibgmedtveharoihner laiengaieb coatary sooitiadihe ng a

acoust i ps _ aen stan

to croat 2%%?99&5@5?023‘*%25?ﬁé§ 35 1180h “CompiBfeln MBLAGP 10 Sh8 %8t LBOBffY SO 2
element.

According to this variant, the lock is released by applying a front-to-
20 back pressure on the stabilizing aileron of the top end segment.

A further object of the invention is the application of the device
described above to the production of a transmitting acoustic linear antenna
incorporated into a system in which the towing cable is an electrotowing

25 cable and the trailing cable is a cable for towing a receiving linear acoustic
antenna, each of the segments comprising a housing containing a
hydrophone and its control electronics, the housings being arranged so as to
create minimum drag in the direction of movement.

30 Advantageously, the device according to the invention may be
deployed and towed in a vertical position irrespective of the depth at which it
is submerged and the inclination of the towing cable and of the trailing cable
relative to the vertical, and irrespective of the towing speed.

35 The features and advantages of the invention will be better
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The following description sets out the features of the device according

to the invention in its application to the production of a transmitting acoustic

20 antenna. This particular application makes it possible to bring out the
advantageous character of the invention in general. The advantageous
character of the device arises mainly from the fact that it is capable, in the
phase of operational use, of travelling in towed submersion while remaining
in a vertical position, while also being capable in the storage phase of

25 adopting, without damage, a curvature which allows it to be wound onto the
drum of a winch.

The features explained here are in no way specific to this particular
application and form an integral part of the invention irrespective of the
application in question. Consequently, the device according to the invention

30 finds its application in the production of various submerged bodies, for which
a constraint of vertical positioning in towed submersion is necessary and for
which the problem of simple storage with no manhandling arises.

Reference is made first of all to figures 1 and 2 which provide a
35 general presentation of the device according to the invention.



finds its application in the production of various subnerged bodies, for
whi ch a constraint of vertical positioning in towed subnersion is necessary
and for wWNDchowdiesspr obl em of sinple storage with no nmanikramaiP2e0g/06T63% €S .
Reference is nade first of all to figures 1 and 2 which provide a general
presentation of the device according t@ the invention. Considering first
figure 1, which shows the device according to the invention in a vertica
position, note that the latter conprises a thin and hydrodynam c el ongat ed
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to house tﬁé1 éh@ﬂ5§%¥%g|%g§£ to be incorporated into the device, have a
structure naturally hel ping, in submersion, retention in the

In operation, when the device is submerged and it sustains a
determined traction force by means of the towing cable and a resistant force
20 by means of the trailing cable 19, the latter adopts a vertical posture similar
to that of figure 1, the first and the second fastening element being, for their
part, in a substantially horizontal position, respectively in the extension of the
towing cable 17 and the trailing cable 19, a cable which may also be used to
tow another object behind the device.
25 According to the invention, the form, the structure and the materials
constituting the device are defined so as to satisfy the following criteria:
have dimensions, an overall volume, making it possible to house the
elements that are to be incorporated into the device,
have a structure naturally helping, in submersion, retention in the
30 vertical position,
- having a neutral buoyancy, so that maintaining at a given depth
requires no force,
- having the smallest possible drag, taking account of the dimensions
to be observed, so as not to compromise the stability of the vertical position.
35 Accordingly, the device according to the invention adopts a hydrodynamic



vertical position, - having a neutral buoyancy, so that naintaining at a

gi ven depth requires no force, - having the smallest possible drag, taking
account ovotb@/drisensi ons to be observed, so as not to ®OFEPINBHE&T6HBNHe
stability of the vertical position. Accordingly, the device according to
the invention adopts a hydrodynam cprofdle. In the context of the exenplary
application chosen as a support for the present description, the
illustration of figure 1 shows the device according to the invention
appl i ed topréfleproduction of a transmtting acoustic antenna. The latter,
according to the criteria specified above, is an elenent in which each of
the central segnents 13 and of the end segnents 12 and 14 has a
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Furthermore, with the same concern for stability, the antenna is designed
based on a device according to the invention having an antero-posterior

20 cambering, conferring thereon a slightly bowed profile. This gives a slender
antenna, consisting of juxtaposed hydrophones, whose acoustic centers are
vertically aligned and of which the operation is similar to that of a transmitting
vertical linear antenna. Consequently, through its ability to adopt a vertical
orientation in operation, the antenna produced by the application of the

25 device according to the invention advantageously makes it possible to
generate an omnidirectional transmission in a simple manner.

In this application, the cable 17 is an electrotowing cable whose role
as a towing cable is supplemented by the role of electrical supply and signal-
transfer cable. In addition, the trailing cable 19 is in this instance used to tow

30 areceiving linear antenna.

Consideration is now given to figures 2 and 3, which illustrate
schematically how the various segments constituting the device according to
the invention are arranged and articulated relative to one another, and the

35 morphological features that allow such an arrangement.



as a towng cable is supplenented by the role of electrical supply and
signaltransfer cable. In addition, the trailing cable 19 is in this
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to figures 2 and 3, which illustrate schematically how the vari ous segnents
constituting the device according to th@ i nvention are arranged and
articulated relative to one another, and the norphol ogi cal features that

al l ow such an arrangenent. As can be ascertained fromfigures 2 and 3, the
segnents const i Agtdargbé faecdues(hee frovetigutdse2 @adtS ahe segnwmwcdr&?stutafﬁngand 16

dthe t | . 14 t
:Eot he(ra bsrﬂﬁrn%n(ﬁesv'cg%%ggsj‘iﬁ earc(elngrgl zfteggﬁ%] %a{lé ?g srgﬂﬁged n@ i{ﬁ/‘?e&é}orgmﬁgt ation
of each el segntenits12landviet,tarealtiquliata, relatlvett(abneranswmchyl medndpf akial ar r ows
22 in the fG@uliionths) PhiddtlS Aflofiod A 3oy’ HErRheH B ehicgi at i on

21is in I'S 1 Nstanc ment ca

meke, wi%h pdams axfoiation sympalizag bie &t ageyredr in Be ligwieeToe @mrélﬁudmah a
gi ven ang| eotl@noﬁ%owtwé afaés @i s@icliiies 2l iaGR thistiMeaAca lirpebtdotihat the

| lustrated b d.by all th t
mkes |1 po¥d gt o Acsaskhert ot PG A g HHine s Of A adaeeBas0 e ling. a
posi tion, idnlarsjle @lr@aiebmafn @gr\/@nSangmlﬁchhefrbmtm dlbe taesapthty beMéerS -
curvature t rum
ont o whi on 3 ostf dftuated Yy JEBRE.Z, AERELJER 76 AR B b T
devi ce #rceegments,onakes itrpassibledo Malnmsﬁa@héah@wmanhgfemsagsmblw a
rectilinear ngoafb iGH, | ﬂﬂst’ré‘ceﬁhﬁy q@g t:1 %ﬁllchdﬁ@é&é’qﬁ UW poss curved

conflguratlonlnt e storage

rotation, iCHNAUEWEPSE éa@asu%éorv@faralalg aqrpked e dR raﬁhug,o{ |t%ﬂé!ﬂmo311

However , a@n@&Wﬂé@Qﬁ@@e@@é@ttb%bﬁmltﬁé %elvlbeprrﬂﬂﬁéﬂs'tts}a esmas@f TNt i guous
segrrents an nent so.tha bottom

Poonenor oaBicl BRERNS IS VSR A0 el elorE et R BRE o fhe
adj acents sega:témtaar CDSflgmreSentIBth(Ilipela’[lmdl|del(S}tméB]CphME aod & floarvaghtrary
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one anot her’, e ver ane, ‘at an angle b/2; the intersection of
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the arti cul@bi@ime5RESEARRUMAtON. MdeVEHChn @BvEaHIaEBEEERBIution consists in
producing a set of contiguous segments and in producing each segment so
20 that each of the top and bottom faces of each segment, faces in contact with
the corresponding faces of the adjacent segments, is presented not as a flat
surface but on the contrary as a surface formed by the joining of two half-
surfaces inclined relative to one another, in the vertical plane, at an angle
B/2; the intersection of these two half-surfaces forming a ridge parallel to the
25 axis of rotation of the articulation. Consequently, with such an arrangement,
the top and bottom faces of two contiguous segments are never in contact
with one another other than by a half-surface, and this occurs irrespective of

the relative positions of the segments considered.

30 Consideration is again given to figure 1, in order to pay attention to the
fastening segments 15 and 16, and to the associated fastening means,
means that form an integral part of the device according to the invention.

As has been said above, the device according to the invention is
arranged so as to be able to be placed in a vertical position when it is

35 deployed, as illustrated by figure 1. Accordingly, the segments 15 and 16 are
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According to the invention, the length of the belts 114 is defined so
that the arch formed by the extensions 112 and the belts 114 has a length
20 that is substantially equal to that of the portion of the device situated above
the axis 18 (or in other words so as to allow the portion of the device situated
above the axis 18 to pass to the inside of the arch formed by the extensions
112 and the belts 114).
Similarly, the coupling of the trailing cable 19 to the segment 16 is
25 achieved by means of an element 117 comprising a central sleeve onto
which the trailing cable 19 and two flat and vertical lateral extensions 118 are
inserted whose ends are mounted so as to be able to rotate on the segment
16, so as to allow, in operation, the element 117 advantageously to pivot
about an axis 111 parallel to the axis 18 and to prevent the application of too
30 great a torsional stress to the attachment of the trailing cable.
According to the invention, the length of the extensions 118 is defined
so as to form an opening with a length that is substantially equal to that of the
portion of the device situated beneath the axis 111.
It should be noted that in the particular case of application of the
35 device according to the invention to the production of a transmitting acoustic



Simlarly, the coupling of the trailing cable 19 to the segment 16 is

achi eved by neans of an elenent 117 conprising a central sleeve onto which
the trai Iwogowabrs219 and two flat and vertical | ateral PEXIEPREBONB3IL1E are
i nserted whose ends are nounted so as to be able to rotate on the segnent
16, so as to allow, in operation, the #enment 117 advant ageously to pivot
about an axis 111 parallel to the axis 18 and to prevent the application of
too great a torsional stress to the attachnment of the trailing cable.

Accor d} ng tamtdrire, ib@v:aaéé m;le elblbﬂoioﬁﬂ@g cable 17160%s<heﬂSUIﬂ‘lﬁllSatéJiﬁnnh??didl@W Red s]9
as to or m_an. W a enqt t ha a .eqa 0 at o
the porti of e iE Agsrhe R eEta e Ehu it AR Loty R et ot ca

t hat in theupplies and ﬂecﬁmengnﬁlaaﬂopﬂhedeanmtthﬁg amendaanceo@donatylimtha o t he

| nvention tg.d; Gﬂg fn%%#%lnité’ﬁhaogit@atle{j%éﬁmé tthé‘@at%‘?oé{fﬁ tcﬁ@éH Bg'}ﬁ? tP£| se the

el ectr ot owi enna

it is neﬁ:eﬁgle)ﬂ?oAWQfdif’@é’ at igdssidierfor syammte, tarsse”lp@i\v@edsmﬁlsureeé H?nd

el ectric sigpadiscttie cbbk‘-;stT@f‘éﬁ@jt1t2'2n@xé|ﬂ"fr19r}f@tr§6ﬁbrpﬂ$rb@r\ﬁhlbﬁ tFaQ/d h@m
recei ving Ilne?r ant en he Ia ter

b ox
rar nad b SR Rg et 1 &' ine CapSniiy antaia £ n e eebMTtist r at ed
in figure hntérma)shilellmthg Bttacladd wsthbdeltsanidl. 122, exerting no traction

f , Which t I t

(o cer i oh LY el ol DEvSheaie Rt R Rl 8 Mo Suble ERIRD 11 79 .,
. Consi tler aleisorbe §heh@wergtm@rprtrmlnleg®n‘r§se 4:Ieme6ammrdmgrm<ethetmperstmrbl eto
descri be ”ﬂﬁro@@ﬁ;trﬁgéc{gp%bfé%ﬁb %Xﬂérrﬁé‘gut&’ﬁvdr%en%&ﬁlrpﬂété%urb?nér%g'éh@m I on

through three onpl e mer si on and
in the courleth§f CBEISEy of abeiBg b@ié‘kd OG0y Badrd ewhile i i§ ist sfil RatHRlal | y

subrer ged, saBhared, aHPmentuwhan kB @pRaly @ik oﬂfhet\kvatewaéI er. Figure 4
i|lustrates the _dynanj ¢ behavipor o vi.ce cor di
i nvention when iF?é’qrgr%ﬁ]Hﬁté%édﬁepmgmcbpega\gﬂr %fltjhe éjp%f: 'icﬁfég 1% acti on

f or ces exerthedtveatipeeihandt is suprdérgetdptawer b)ahlsehudF and ﬂ'lgcaratheatrhomn poi nt

4 1 and by bhes e ablingesaien 19 e IMAbLaRN Pl Rolcrtfon Boml 411 Y. 1

and T2 are orces fepresen fessure

exerted by ankeby twntading Q?éﬂﬁd@eatdhetai@dmﬁmﬁmMQ t bignitelyi de a@ﬁi The two
sections ofy g hge deMeSanfindeat ®dsHefatdaRy repAaept thdrdUé ckelted by

the seawater, because of the movement of the device on the two sections of
20 the device situated on either side of the point 41.

According to the invention, as has already been said above, the
attachment points of the cables 17 and 19 are positioned on segments 15
and 16 located in the bottom portion of the structure 11. They are also
arranged so that the distance between the axis 18 forming the zone of

25 attachment of the cable 17 to the device and the axis 111 forming the zone of
attachment of the cable 19 is such that, when the device is completely
submerged, the pressing forces exerted by the medium hold the various
segments in a rectilinear position, the contiguous segments being in contact
via the rear half-surfaces of their upper and lower faces, and so that the

30 resultant moment of the pressing forces exerted by the marine medium on
the device balances the resultant moment of the traction force exerted by the
trailing cable and the force exerted by the towing cable. Consequently, the
device being in dynamic balance, it positions itself on a vertical axis under
the action of its weight. In other words, the distance between the attachment

35 zones of the cables 17 and 19 and the positioning of these zones over the



According to the invention, as has al ready been said above, the attachnent
points of the cables 17 and 19 are positioned on segnents 15 and 16 | ocated
in the bovoam9oporiszon of the structure 11. They are al seCarmrangeda’edd t hat
the di stance between the axis 18 formng the zone of attachnent of the
cable 17 to the device and the axis 1113form ng the zone of attachnent of
the cable 19 is such that, when the device is conpletely subnerged, the
pressing forces exerted by the nediumhold the vari ous segnents in a
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parallel, the segments 12, 13, 14, 15 and 16 forming the device according to
20 the invention are held more loosely in a rectilinear alignment.
Finally, figure 6 shows the device according to the invention in the
completely emerged position while it is pulled by the winch of the ship in
order to be brought on board. In this situation, which follows that of partial
submersion, the trailing cable and the object that may be towed, a receiving
25 linear acoustic antenna for example, are still submerged and still exert
traction on the device. Consequently, now being subjected only to the
traction forces F and T3, the main axis 122 of the device according to the
invention aligns itself with the axes of the cables 17 and 19 until it is stored
on the drum of the winch. No longer does any force then hold the various
30 segments 12, 13, 14, 15 and 16 forming the device according to the invention
in an aligned position. The ballast which hangs down confers a stable
position preventing gyration about the axis of the cable in this airborne

phase.

35 Consideration is then given to figure 7, which shows the device



(see figure 1) of the device is inline with the axis of the tow ng cable
17. In parallel, the segnents 12, 13, 14, 15 and 16 form ng the device
accor di ngvoaoadg7iaventi on are held nore | oosely in a r @CTiHPR008MA57639
alignment. Finally, figure 6 shows the device according to the invention in
the conpletely enmerged position while 14 is pulled by the winch of the ship
in order to be brought on board. In this situation, which foll ows that of
partial subnersion, the trailing cable and the object that may be towed, a

reple: Ving ldcoeiingeotiss invﬁﬁMrenﬂmefaItitl@eaﬂhiatR,oo@tlﬁiestvi/hén_ ﬁu@ﬁag@@duagd |

sti exert traction on t devj ce, nsequen ,.now bei ng subjected only
to the tra&f?%%Wﬁtﬁrd%ih%paﬁHgﬁﬂlusﬁﬁée%Y ﬁaﬁ%éwfﬁ@mp'?he devi ce accordi ng
to the inventioWbén tires deviseldccaiding tdéhaiaentibn tamergebl asnd@tentrod® unt i |
it is stor dr, i ; r hol d

the vari oudts Jierf € sBleBled REnt B5beiRg 101289 the S8 BRUNIRL RSURSHE, 101
t he i nvent ifofPtatiprhAf 45| upRed NesEEN.| Yivatethabpye It @Xighi 8hwWhiahgBrir@svneonf er s

a stable peghtémD MY i DYINKY T @ritast AMBULthd hBteMredlidE fdie 12ablid this
ai rborne phase.

Consideration is e iven to fiqur .. which sh t he

Govi cene chanRcEang nes creraon 11 A6 e Eotpitaelefiet of ind iR Mt lmen |
is pu: led ddt Toe séymett €2 comptises paisthiei zome of ostitaet, ediookingi mlt@'|n671f f)r f
exanpl e. r I ely from
Cha ot o ilcft B8g8HA f 388 TR chekiTiid Rk, S AR BTRod BREHE
resul t s14 n ok thetdeviesn isotoinpietalypeecysed tto dhe caupliapezieaisot ©f tthe tawing 18,
which brin t i t ~ VW e | iate rod
ok vt ch SabldE7 ABpGhe Y R taveRIddU s RANAE of b LIt BREIRFIG P, ¢
t owi ng cablte inveniipa, hedarsint 119 relsaped S¥APPAING R Toria-RACKJBRBSIHE, O
Itﬁctd tng sy%h@@t&biﬂzim@i@l@frdrvtf ﬁns. tThe rowérlﬁdhi@ﬁenti t:hb SONES, ié)l‘rltit% tpﬁn,t act, | SO

a e uppet ortlon o e VI C 1,S ,CO et el . cur e . e .coupl 1 ng
lament o PRie e Seamenns 15 Agh 1 15RED <, Subo bt EmeRind e of [ e
devi ce wrcgraNityparicdwithéhe traetivn erertédhby ltloe krailing dable €¢9eased by applying a
front-to-back pressure on the stabilizing aileron 119. The | ower portion of

the device, for its part, in particular the se_gments 16 and 14, takes an
ori entation compitigintignus Newggientty fignde & whichheustraies inew,dhanketb Bie t he

trailing cabdifirdd explained above, the device according to the invention may
advantageously be wound onto the drum of a winch following the towing
20 cable. Note that, in the wound position, the various segments of the antenna
developed from the device according to the invention are positioned on the
winch so that the profile of the antenna follows the curvature of the drum of
the winch. The elements 118 and 117 rest on the segment 14 comprising the
ballast (i.e. the keel) while keeping it pressed onto the cable drum while it
25 rotates.

With reference to the application of the device according to the
invention to the production of a transmitting acoustic antenna, the antenna
being followed by a receiving linear antenna, the winch 61 is designed in
order to allow the storage of all the elements placed in the sea, namely the

30 electrotowing cable 17, the transmitting antenna 11 according to the
invention, the trailing cable 19 and the receiving linear antenna. It is therefore
possible advantageously to deploy and store both antennas of the system
without carrying out any coupling and uncoupling operation.

35 With reference to the sea launch and deployment of the device



Attention is now given to figure 8 which illustrates how, thanks to the
features expl ai ned above, the device according to the invention may

advant agewo2bg/essaound onto the drum of a wi nch fol | owPol/EPR@seWBNY
cable. Note that, in the wound position, the various segments of the

ant enna devel oped fromthe device accol@ing to the invention are positioned
on the winch so that the profile of the antenna follows the curvature of
the drum of the winch. The elenents 118 and 117 rest on the segnent 14

conpri si ng dcberdied taste invertior, hﬁuslmﬁratumndaﬁené@ept bg untwvifdieg siesl womito t he
reference. to the application of the

cabl e dr m [ ot
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pressing force which has the effect of tilting the aileron into a

hori zontal position, a novenent which releases the lock 7 1. The device

t hen freeaot20ds733nt 0 a vertical position. CLAIMS 1. A decir@P24smnepmsoduci ng
a towed |inear submersible body, capable of adopting a rectilinear
configuration in a vertical position whén it is towed at a total inmersion
depth and of adopting a curved configuration at rest, having a radius of
curvature allowing it to be wound onto the drumof a wnch (31) ,
characterized in that it conprises a&CbAIM8f juxtaposed rigid segnents ( 1
2, 13, 14), articulated relative to one another, arranged so that each
segnent can pivot relative to the adjacent segnents bet ween a position for

which its axis (23) de%nc%qloi' Rtiuciid 2 16 firesr $idhied bIéBSd?,V&ﬁjag)ﬁ%ﬁe b with

adj acent segment ‘in a posi on In its axis forns a
the axis of the a@’@ﬁﬁﬂ@le’# éactiimeat aonfigepiient in 2. VqTﬁ§a|d§Q$|B@n aghen di ied in

claim1, charactgfbdedti 8 thal Mmé@'ﬂﬁ'é@&ht VMPldprft 'a@%bﬁﬁ saomeed (1 5,
16) conprising coupli ?9 mean

oW res h}vely t he coupling
o T e Rl a s By Bea datihig ¢ LRI, Slowigy: Ik o et o
traili ggﬁc cabl e (wdlfd M@nmen)girmv\@rf dat twinohed81)f chénactieivede|n tthat anchon nlg
nmeans efinin ertica
pl ane passi nggt %?)ﬁfpé% %h%séééf Juﬁ%%égﬁ,g@lﬁ%grg B?Sl%#m%?q Y,t%rgc{?%e egnment s
( 1 5, 16) bei ngelativarigedns candiaer, atagachsobibay dasht seguenh caot pivot
subnersion, it adapis i@ eeééj'raﬁggt %@%ﬁ%ﬁ%%eéﬁ@ Qéhrc% \‘chNMBFTi"?t& dide j oi nt

action of thetrac t1on tow ng ca hetractlon
force T3 exerted2Byistpdinepamithihe iy &4) ofdhe Heasigiere @dWGPbé?wﬁﬂE dr ag

appl i ediy the waq:iﬁs.tnfn |hhﬁh|v,\ﬁtit§ra>d|§fd4’\ﬁiscé1 ivenighgid! BB aa8@f fe t hat ,
when the body is of a enmer ged posi t| on, it adopts a
rectilinear conicpaﬁ“\r“éf?d)ﬁdJ@SF tn%ezﬂrx%tt h the axis of the towing cable ( 1
7). 3. The device as clained in claim2, characterized in that the segnent
(' 15) connect edi%ﬁ@%ebﬁ@a{'égclgﬁpé&ini aaf’?r???%ﬁla%ﬁi—:r?%mn?hétiifécgmprises
two particular segments (15, 16) comprising coupling means
15 configured to allow respectively the coupling of a towing cable (17)
extending toward the front of the device and a trailing cable (19)
extending toward the rear of the device, the anchoring means defining
axes (18, 111) about which the body may pivot in a vertical plane
passing through the axes of these cables (17, 19), the two segments
20 (15, 16) being arranged so that, when the body is towed in total
submersion, it adopts a vertical rectilinear configuration under the joint
action of the traction F exerted by the towing cable (17), of the traction
force T3 exerted by the trailing cable (19) and of the hydrodynamic
drag applied by the weight of the water in which it is submerged, and
25 so that, when the body is towed in a totally emerged position, it adopts
a rectilinear configuration colinear with the axis of the towing cable
(17).

3. The device as claimed in claim 2, characterized in that the
30 segment (15) connected to the towing cable is associated with a first
fastening element comprising a head for fastening the cable, two flat
belts (114) and two fastening pins (115), the fastening head itself
comprising a central sleeve (113) onto which the towing cable (17)



fastening el enment conprising a head for fastening the cable, two flat belts
(1 14) and two fastening pins ( 1 15), the fastening head itself

conpri si yoaoewarizal sleeve (1 13) onto which the tow RgTERRIS/06763¥) and
two flat and horizontal |ateral extensions ( 1 12) are inserted, one flat
belt ( 1 14) being fastened by one of 17Ts ends to each of the extensions (
1 12), the other end of the belt being configured so as to forma | oop
designed to be threaded onto the corresponding pin ( 1 15) of the segnent;

]Ehe pi nis (1 15)nal 9@ hei agd anrolna@g@dlaleraﬂ fe@(té]@b'nb83|1t1t2)%r?€igg@ntéd Jéneso as to
orm col i near a a ous e

oper ati on, ng%E téeqtp\(@'g% ﬁg g\z,igﬂ'o ﬁf A% ?ﬁ?é 1@) eﬁé? p%fnm cular to
the verti caI pI axte@ejnm(eﬂd Zbytheheth@e\ﬂndeof(the Halt ey tdrdigused ep assta owed i n
subrmer si on. aq8§b g%gq%eﬁl JB'H@ﬂwéQd&d Bh{B Eﬁlel {J}Pés?)%hafdgzgﬁﬂ '1'1‘5# hat t he

| engt h of the be
devi ce dituated Oémﬁ/éegm xXhe pis f1dt5atalamb@|ngsa)rrartgq§1aeetftea)bwhéOfmﬁ de of

the arch forned sle rﬁe‘?*@ 1e><é@aélt@m§m6 céllﬂé’ér z%é b@eaﬁebteéuéwlaub%g 5{1e The

devi ce as cl ai s racteri ze t hat
devi ce 88 ol &l M) OB i€ et 45 rioks b sy e e A ARa D 0 s cond
fasteni ng el enerfl8)cpeparsiinganata e nalrticdl gelgre (definkd) bprthe adwicd (1 he

trailing cable Mﬁe?? h%ggg%@,%‘}dﬁ{’gﬁg@%%g@é _aI | ateral extensions ( 1 18)

are inserted whose be able to rotate on the
segnent1q 1 6) so as to allow, in operati on, the second fastening el enent

to pivot about an ?ﬁé%e(/ce alélcla"i)iﬂ(e |hedla|]"rp%t @%@Ef@ﬁlzédxﬁ)thgtf Heolteﬂgﬂf)n of

the belts of theflrst f ast enln% vi ce ascalne In claim
5, characterize®ithe hele (1Ad) IeAgliRFG A0 e i@ RAlleWsiNgnROMON Ofdfiedeviig i ned so

as to forman openhtee amdve thelBa0éhrotdrin (18) WEéés?lfﬁ th@l ihgidewfahe becH hat  of
t he portion of he%ie gesmuaxed rotation ( 1 11)

7. The device a G ﬁXt&H;?'OBﬁé?ﬁ e;%ﬁ%tfﬁ%@&& ﬁé?cl ai ms, characterized

in that1dt conprises a top end segnent ( 12) incorporating a stabilizing

ai l eron ( 119 sangha dagkbott At SeaneAL of cibths 216 RAGPL:S%Y Aahbast

the formof a keel two e - . . .
the segment (16) connected to the trailing cable is associated with a

second fastening element comprising a central sleeve (117) onto
which the trailing cable (19) and two flat and vertical lateral extensions

20 (118) are inserted whose ends are mounted so as to be able to rotate
on the segment (16) so as to allow, in operation, the second fastening
element to pivot about an axis (111) parallel to the axis (18) of rotation
of the belts of the first fastening element.

25 6. The device as claimed in claim 5, characterized in that the length
of the extensions (118) is defined so as to form an opening with a
length that is substantially equal to that of the portion of the device
situated beneath the axis of rotation (111).

30 7. The device as claimed in any one of the preceding claims,
characterized in that it comprises a top end segment (12)
incorporating a stabilizing aileron (119) and a bottom end segment
(14) incorporating a ballast in the form of a keel, these two elements
having the function of ensuring the lateral vertical stability of the

35 device in operation.



havi ng the function of ensuring the lateral vertical stability of the
device in operation.8. The device as clained in any one of the preceding

cl ai ms, owereewwriszed in that, with the first coupling eCEmPRa8O6THRY i Si Ng
an internediate rod ( 1 24) connecting the two |ateral extensions ( 1 12),
the top end segnent ( 12) conprises at18he zone of contact with the
internmediate rod ( 124) a locking system (71 ) which traps the rod ( 124)
when the latter makes contact, so that the top portion of the device is
then conpletely secured to the first coupling elenent ( 1 7). 9. The devi ce

I d I 8, .ch d h t th 71 db
appl ying a Trondt IBatRr okt ciahip (Hentl gt o ¢ aretedine] CHE; Sor Che
top end segnent chalac@@rizedDimhizatapypth tas |f|cnst cdupling elem ad Gmn[crllangm:h in any
one of the prec%leﬂﬂe&u'af’%&gj 1‘242'&6nﬂé&ﬂ’9“ﬁtth!e0t(ho%tﬁd%ﬁ@ﬁé‘bh&'é?gza?g stic

| i near antenna i ncorpora | s an
el ect rotoowi ng ca®p @%@egﬁ@rttr@ﬂ)l%n@%ﬁﬂse at dhg zeng ©ff epntaginivilg Eh

receiving ||neaﬁntéﬂﬂé§”€a’c@rc§tﬂ%mﬁ% loBRif térﬁ‘??ﬁ)ﬁgﬁiéﬁttﬁads thé, roélS(nzz,)‘S 16)

conprising a housin 6.containin ntr
C et ron os 1 naviagieaSs haks gty éﬁy@% "t65 %08 Woslidit o5 BVissisn ar ag
in the directionhei cdmpmtellytsecured to the first coupling element (17).

10 9. The device as claimed in claim 8, characterized in that the lock
(71) is released by applying a front-to-back pressure on the stabilizing
aileron (119) of the top end segment (12).

10.The application of the device as claimed in any one of the

15 preceding claims to the production of a transmitting acoustic linear
antenna incorporated into a system in which the towing cable is an
electrotowing cable and the trailing cable is a cable for towing a
receiving linear acoustic antenna, each of the segments (12, 13, 15,
16) comprising a housing 116 containing a hydrophone and its control

20 electronics, the housings 116 being arranged so as to create minimum
drag in the direction of movement.



