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WD 2006/ 015645 PCT/ EP2005/ 006382 ELECTROACOQUSTI C
UNDERWATER ANTENNA The i nvention relates to an

el ectroacoustic underwater _gntenna, in particular side
antennas which can be 5 fitted to the out

Ki f
ulBerRBEEPLGEAPCI es, of the generic typ@CEZ%?ﬁgbg/ﬁoﬁﬁéz

precharacterizing clause of claim1. A known side

ant enna for BLBHOERCAECSUIER (NDOERWGZEBHANTENNA s f or ned
by a so-call ed hydrophone streaner which is held over
its longitudinal extent at a distance from the
sTbaainyercisorng e IRt afol &P ndleFeRERTS2FANERIGr gnderwater

a&hgﬁﬁﬁg, Ergihﬂe%éﬂbjﬁ@.ﬁiﬁﬁ Casddg aﬁ‘tte’ilﬁ%slit am%e:hf r @Bmond®e
apot her.. e._hydrophone ,streaner, has_a_fl exi.ble tu
WRFERERS CRUERE! CHASEy o Prou e Tepsar! Ve REEPyare, S0
Thenbydcophpeesefihedh iar ¢har paegédractdefizcneg clause of
d£?£§mc§s in the flexible tube, are each arranged
bétween " fwo nol di ngs, which are supported on the casing
of the flexible tube. The cylindrical hydrophones are

2.%2 i]d'hddmm fsEct@@ea&%%h%@ :fbla jlarfﬁajoﬁlaﬁii;&%l'sch_Eips of iznﬁib mé’ B1)
Cl anmpe 0 ensi on capl es. S 0 er | s asse e .
f +BmOKEeS &Y | RefOry HER; &Yé%?&ﬁfiec HATRET Woteh 1s
endldsestdronsts Wlicsly ieacdi nadr rexbehthabft &f dhetamesi dnrom
c es, d er, by rq. cLi e genty al
SBRL b | el Ol oy aih 2y PLARenCpe AT dare

i attaphed thethgdsopnenénes CRELAY| Atadspilahg RBNAEPT ONE

Tslﬁ?tfqéﬁlxi bﬂn@] tagﬁrsﬁﬁbﬁe is%xféajrdeg‘d Mh & hta_a figwishe tube
prerera ol l, | ensur.es 00 aCoustl | C, ,

LVRAEH S8 GTRRIRFCRT oPV s MIC B nekn EREChGHF ofREREYALS -
3Dhand Hyerdplexidd e t whéchasiawe Aakmewngedndextwat defined

CLEONACLES 190 SR 200t ke T At SELedoa
abgLveen, tivg mﬁﬂ@ﬁnﬁsbaWQéchuﬁﬁérSEBP@Ftﬁﬁdpépﬁbﬁe§a§ﬁ@g
apEangad # e B0W efiBebeRindd dfBindrical hydrophones are
in this case seated in a holder which is firmly clamped
to tension cables. This holder is assembled from two
resiliently flexible plastic halves, whose end
sections, which each surround half of the tension
cables, are held together by spring clips. The central
part of the holder surrounds a cylindrical cavity, in
which the hydrophone is held in a sprung manner. The
flexible tube ©casing is filled with a 1liquid,
preferably oil, which ensures good acoustic
transmission characteristics between the hydrophones

and the flexible tube casing.

A known underwater antenna (DE 198 12 356 Cl) in the
form of a so-called towed antenna has a flexible tube
which is filled with a filler, in which a large number
of hydrophones are arranged in a row one behind the
other at a distance and are held approximately
centrally in the flexible tube by being supported on
the flexible tube casing. Moldings which are at a

distance from one another in the longitudinal direction
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ot her at a distance and are hel d approxi mately
centrally in the flexible tube by being supported on
the flexible tube casing. Mldings which are at a

t ne another in the longit [ [
I S L 006382 2 of Yl Bo5]pbsak
tube and are conposed of netal foamare provided in

oégeEheofﬁg PBLL EgﬁFhXHEOQQQnéémpéditaﬁ mBYdiopRanesre

are |nserte centr Into them  The _nol.dings are

fPredided ainemsiday c‘é‘bl SUPRRFEh thes SR EPRIGyh e the
fhextbbeohaibe. aFbe fihexi-bke tubatikalfiyl | edtovvl themll The

[T kewi se kpown _u aMMertwwda
1o Rgines) e (BPrPE titbon ERTIET PRPLE W paBses
uﬂhfoughytharEdeﬂd@lehauhydrd@hnnékewak&It@b@essaﬁdlled
ﬁéhf#§ S Fhen1essent|ally centrally in the flexible
e filler is a two-conponent silicone rubber,
whose two conponents are in the formof thin Iiquids

whihch gan fliemened |, 1aislwhi ahdee tir 1 oeweenpebatersa

15 to f I-I k I ,

SRBE WS eh® ahForinh) ( £P Bo65aS0BBSERT ABuRpEn igler which
rehefoedl ¥ 0 sasrrowsniscathed hygrioplienesasey alll asiges and
nrler fitar QﬁﬁgP'Ss éﬂ€£¥%§¥ gegkggﬁg dycern0riexible

arrangenents the ormo ed staves, are
nmouheed Téiec)né'slh@rori@ aﬁotth@"c@ﬁlploﬁ@néut%% TRt Rg rgpbeT,

hohbow eyl ndshp 6ﬁEﬁE§egr@fﬂﬂfﬁﬁéfﬁb@m'wﬁfﬁ@iﬁedlqulds

pl astic. Each stav for exanp e
WhﬁﬁarﬁﬁﬂoﬁegwwWF 'aFBgagh Su%F(Fﬁer§5We &P?Fgﬁ%g&e
2bcopermbavegel heiké henlemdizseei n the form of snal
spherical ceramcs. Areflector is arranged behind t he
hydr ophones in the sound incidence dlrectlon

hidr opheneknans r ehdeswaitesr e a8iHs88ded (BF Qcéé§t@é§lﬁ})'

tyanspanentrd@dd-encapsyAts ogoceanessd Bflinder base, a
large number (for example ninety six) of transducer
arrangements in the form of rods, so-called staves, are
mounted alongside one another on the outer casing of a
hollow cylinder composed of glass-fiber-reinforced
plastic. Each stave has a plurality (for example three)
of hydrophones which are arranged at the same distance
one above the other and are in the form of small
spherical ceramics. A reflector is arranged behind the
hydrophones in the sound incidence direction. The
hydrophones and reflector are embedded in acoustically
transparent hard encapsulation composed of
polyurethane. The connecting 1lines for all of the
hydrophones are passed to a common plug, which projects
into a blind hole which is formed on one end face of
the hard encapsulation. An underwater antenna such as
this has a directional characteristic with a
sufficiently narrow main lobe, in the wvertical
direction as well, on ‘the basis of a plurality of

hydrophones which are located vertically one above the
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30 pol yurethane. The connecting lines for all of the
hydr ophones are passed to a common plug, which projects
into a blind hole which is formed on one end face of

t he hard encapsul ati on. An underwat er ante?na suc? as
WP s2P@&/ @lBf42cti onal characteristic wPER/§F3805/006382
sufficiently narrOM/naln | obé, in the vertica

direction as well he basls 3E$Iurallt

f
‘?%FW%ng?é t h&EPe
W 2BO5AOAS 645t CT/ ERZAOTE 006382 3 other. with

suitabl e signal processing of the hydrophone out put
signals. The invention is based on the object of
pPlowi dinvgnanons imdbraatecrantemnabdecE hett ypieoviding an

r@ﬂ&é?ﬁ&éef n'a{ﬂ@éﬂda i ehe | HyEddigldr@ndrie @ RAREOW1 1y,
mai n | obe of the, reception characteristic ch can %%
#&ée o] e

s¥aHRRd |¥Pth%dd3l=1‘b¥‘i’1%on1i%l i MEESh, "RSo
stédépt ok | yhgaed thedmt ikorwmt dlonckn te wemhnedl in the

rect {
Tty FRRga Mt i oot G Thdr s Wi bean
pf@UM@euonasnlyh@rmmnﬂmyqﬁwﬂnMﬂdﬁﬂpne#@ﬂnﬁ@@@ngesépﬁﬂon

Oéeﬂéf@ﬂvf@f '§nS'EHEe t8wasseghibicy Ae5REEl NJahe th&ich
i nventi on he obj e i s. achj eved b 15 the feat

cFarrRarmape eRBC zﬂﬁﬂﬁHqQ§Lﬁﬁﬁ% t%ﬁm%nF%ﬁnBrOHUCtlon
achel ek agih® pbent i aFeniéwn Dodhi nesindie acoustdamble.
advant ages of a hydrophone streaner, in terns of its
reception 20 sensitivity in the Iom#frequency range,
ahccthdéingdienttigesinvert tothi ndbe b&3ectr iof achieired by

A ENAR, + i Re 18T BB 0h fheir good beam formation in the
vertical reception area. The nounting plate, which is

stiff to bend, is at the same tine used as a reflector

aﬂ@egéy@§t25a&bﬁsUﬂdeﬁmaéBWaaéfeﬂﬁﬁeﬁmgoadcording.to the
Bga§e£€1%%?;E§% b%sfrqﬁu% 8g8&££09 of dk%%t%@%%t'Qxf a
hydrophone  streamer, in terms of its reception
sensitivity in the low-frequency range, and the
advantages of a cylinder base or of a flat antenna, in
terms of their good beam formation in the vertical
reception area. The mounting plate, which is stiff to
bend, is at the same time used as a reflector and gives
the underwater antenna a good back-to-front ratio. The
production of the plastic body is very simple from the
production engineering point of view, as 1is the

insertion of the hydrophones into the cavities.

Expedient embodiments of the underwater antenna
according to the invention together with advantageous
developments and refinements of the invention are

specified in the further claims.

According to one advantageous embodiment o©of the
invention, a plurality of plastic bodies fitted with
hydrophones are arranged alongside one another and/or

one behind the other. Arranging the individual plate-
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production engineering point of view, as is the
i nsertion of the hydrophones into the cavities. 30
Expedi ent enbodi nents of the underwater antenna

according to the invention together with _adva
d@i’/e?%?)%g%%%s‘b%d refinenents of the |nvEﬁF?§ﬁEé6g?88§382
specified in the further crafng. 35 Accordi ng to one
advant ageous, e i,ment of th

t
oFLEF a i gt SO PR od i ERLL AP opitros ‘A6 hr £ 2hSEd
ahphgspenencaanahbed dmd/wyws omed behilnunshe 1ot Werrow is
0 56
e e [ e e R i
pEhat s ankieohac ot ARy ﬁ?é#ﬁﬂﬁoﬁé@eéﬁﬂéﬁée&qrP?oREOQHGEd

C@iHﬂ“ﬁlttDeaméﬂMféétuﬁiﬂ@'éfféﬁ@]the assenbly point of
view, and allows a flat antenna of any desired

di mensions to be produced 5 with little manufacturing
eAéebtdiAgCcorai ngom@ oaévadizagbageougrrémg?dmemmt of thae

Igﬁgnﬂﬁlon t Eep %%%'gcbgﬂ¥ﬁth ﬁslbn hh%ﬂgnfgfﬂ 8f a
pane s pfo iced ca atlon whi ch encl oses
10ande peateoshiced ias shaFd @@C%@ﬁwlathO%mWEhC%aFac1oses

emépsﬁiéééomﬁi@ﬂneis% Wi CFE T Wo padeald el iho @hgch hard
another are formed, in_order t%aformthe caJQitles

feRREPBILERECD| afB2BHFESce "itE at i SHHEe $7 onf Pt . O7C
A@nbﬂﬁ@fl edle ntwimesd of ihydrdehones &pemi rger tewvintesain

1 se fil.led_f I ube, : e e
CEBEC; o A eaRE S Fanaal. She’ 1T ER BIE (abe 4 ®
phef edabtycnénm@tem exf fhﬁﬁ%%%ﬂ%elnﬁ%t%elBFo a
?%gggﬁd: Ehh%ﬁilFQaugiéxhﬁla ¥8ph¥, 9aad 5aﬁe@uegmble tube

se in e lowfre ran ch .i
cbhisi FEREB yl’?a’é‘?te?a‘frh ]exa?rrgTeemﬁJ cagélbgf is
hytle ophapes eﬂb:echdae:ﬁtwmdgeﬁrmm py)diyephphenstré‘amsrlss.e of
Ageprding foqne 4l ternahiwe efbodi npnt, OfgdRe reception
response in the low-frequency  range, which is
considerably better than, for example, in the case of

hydrophones embedded in gel in hydrophone streamers.

According to one alternative embodiment of the
invention, an identical number of hydrophones are in
each case inserted directly into the channels which are
formed in the hard encapsulation, on which channel
walls are supported by means of normal moldings, and
are fixed such that they cannot move axially. The

channels are preferably filled with oil and closed.

The invention will be described in more detail in the
following text using one exemplary embodiment, which is
illustrated in the drawing in which, illustrated

schematically:

Figure 1 shows a flat electroacoustic underwater
antenna which is composed of a plurality

of antenna elements,
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i nvention, an identical, nunber of hydrophones are in

25 each case inserted directly into the channels which
are formed in the hard encapsul ati on, on whi ch channe
wal | s are supported by nmeans of nornal ? 9 ?88

e 204@H0LBehSt hat they cannot move axFSF $R5 6382
channel s are preferably fiFlegd with oil and closed 30
The invention will be described in nore detail in the
foll owi ng text using one exenplary enbodi nent, which is

i || ustridredlei 2 t&ieows awiang perebechivel | ustewt e@f  hard

schematical ly: 35 Fi LOUCE &&W%&ffﬁ %h%‘éﬁﬁ%@cogibit%,

under wat er ant enna IS conpose l'uralj

of antenna el ene‘mltl-‘sChV\i)%O@G/l@f%EB Ii@F}dEPZ@@@ O@@%é?els

- 5 Figure 2 shpysnagpenspeetiva voeaesof dwr gproduce an
encapsul ation with an enbedded plate, which is stiff

to bend, and cha?Refe™d $HTHESLin it in order to
produce an antenna elenent, Figure 3 shows a

| ongi t dlgglgw ﬁ;gh% I%roy&t; u&yrga(ppgge&%wﬂ&;gh a

tube f anne In the
encapsul ati on shyswopkom guEteribbad Figar eI2TshOREWA DI

section along thentbng ENahNelNinFiaHr 8224 &hcibeulation
el ectroacousti c underwater, antenna which i s

illustrated in pePQPRcIHVEIFSFM+n FQure 1 is a flat

antenna which is preferably used as a side antenna

mount e on. Lhe oy er o skin.k 30 undgaher ¥ehl che.Tit in

Figure 3.

The electroacoustic underwater  antenna  which is
illustrated in perspective form in Figure 1 is a flat
antenna which is preferably used as a side antenna
mounted on the outer skin of an underwater vehicle. It
is composed of a plurality of panel-like antenna
elements 10, which are arranged one behind the other
and/or alongside one another and are individually
attached to the outer skin of the underwater vehicle.
Each antenna element 10 has an acoustically
transparent, plate—like plastic body 11 which, on the
one hand, contains a plate 12 which is stiff to bend,
and on the other hand contains hydrophones 13, which
are arranged in front of the plate 12 in the sound
incidence direction and are arranged in cavities 14,
which are contained in the plastic body 11 and extend
separated from one another but parallel and toward the
plate 12. The cavities 14 are closed and filled with
0il which, because of its advantageous acoustic
characteristics, is preferred to other fillers, such as
gel. This design arrangement of the hydrophones 13
results in each antenna element 10 forming a panel with
a hydrophone arrangement in which the hydrophones 13

are positioned in rows and columns. By way of example,
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20 is conposed of a plurality of panel-like antenna
el ements 10, which are arranged one behind the other
and/ or al ongsi de one another and are individually

attached to the outer skin of the undermat
BREC 12 0kt /P64 ement 10 has an acousti ¢ &1327506&%&382

transparent, plate-like plastit body 11 V\,hl ch, on the

one hand, contains a plate 12 which i.s sti . d,
Ak orcTFEE BePer LhandPeGht aPAE hydi o&cﬁizesg]l%{g%vﬁg] one

afrfotidmngesparatedntroh bhe pjrmtéle_t_z hut toRrslolflg  each

i nci denc d| rectl oy |

\/ﬁ’ﬁccgﬁmé?'og Sortat ned %Cﬂg pl astl c %Bd&ﬁiy%é}%ﬁéeiﬁnfggm

separ amekieom ot@u%norwlmg patial I%I SR t oWé‘?EOIPﬂ@ne
ﬁﬁﬁ]&?eﬂr efayities B anmrdpiseeksand filled with

ol ch, because of its advantageous acoustic

characteristics, is preferred to other fillers, such as

3151@%1&15“315 mygmzariangenﬁntedf atshénamdjr@m@p@@laglon

%2 ‘h’gﬁiaﬁ at“ﬁeegf‘?@é %%h#)?f% NLNge A PENSéndi t hn

r ange ydr ophones 13
artel gosi hhoded éncamanel am@re ol ShaERe By vvé§ ofa]”@xanfﬂ’gmed

xﬁ@gﬂ?@% 0156481 BETAER2 Q054006382 ¢ - ofie %Lnbtmw tiresEtént

e | ocated al ongsi de one _angt her arate ,
feformtBRe F&ﬂﬁ%eﬁuﬁﬁﬁcﬁar A4l 2t eden l%%acrb(fﬁm até sl%(’ o
hyslephepescki Whehcaret sepanat edHe cmrdnenaapsheation

t hus res [t fI t
80 LERERERRT hl o 5 eANAHORINS  piacsadocgeaLebhet,
o oeiieet b m:tyduzemlww awhlmh wdhe slavf@%%%l%dt%%lng a

péﬁ@lrgﬁz highyis stiff to bend, in which hard
encapsuf ation channels 15 are formed 10 (Figure 2)
whi ch run parallel to one another in front of the

m_ﬁitelaéhfcd@@.,l buturiben dbst anceifoghmnds | h3, order tshe

Lo, oyl Leheld | ofPS ARSI A O | Snsertea

us el astone
into a closed, oil- fllled flex1ble tube '16 and are

fixed in the flexible tube 16 such that they-bannot
move axially at a radial distance from the flexible
tube sleeve 161, with the distance between the
successive hydrophones 13 being constant (Figure 3).
The hydrophones 13, which are in the form of small
spherical ceramics, are for this purpose each
accommodated in a plastic holder 17, which is supported
on the flexible tube sleeve 161 and is fixed such that
it cannot be moved axially. The oil f£filling 18 is
indicated by dots in Figure 3. A hydrophone flexible
tube 16, which is being formed as described above, is
in each case drawn into one channel 15 in the hard
encapsulation, so that six hydrophone flexible tubes 16
are drawn in if there are a total of six channels 15,
thus forming a transducer arrangement of 6 x 6 = 36
hydrophones 13. By way of example, the plastic holders
17 with the hydrophones 13 can be introduced by the

plastic holders 17 being fixed in a very coarse mesh,
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preferably pol yurethane, which can be processed using a
15 casting nethod. An identical nunber of hydrophones
13, inthe illustrated exanple six hydrophones 13, are
inserted into a closed, oil-filled flexible t

avel 200 /X0LFG4%d in the flexible tube 1%‘3%4%%2‘?@%01?6?%?/2
cannot nove axially at a tatlial distance fromthe
flexible tube s|leeve 161, with the distanc e en. .
tand  Biicddssi #8Shy dHdphohBE ’%aé{] YRR P (é}%u?eemg
Proatkre s aptwEextiBhlavtiutie ate in the formof small
25 spherical ceramcs, are for this purpose each
accomodated in a plastic holder 17, which is suppor eg
ol tehendtere bt & thbe Istdenphor®s ahd 8T i Réd ttell?;t Y
i ngte b ed1a%kald YnoTher®i hof i dliage 1B iimto the
iéﬁﬁcatg% b§h%%¥s% n FicureOS.,A hydr ophone flgxgggghgg
teirnnsl s whb chats thei R f@@ﬁedilé’st%’é:?cr%oérb Aove, s
ifh&agha6Rses i 8WE 1RbE @riehc hamrelphtheisn Ithelthatlkis way

encapsul ation, so that_six hydr f [ tubes 16
f%e o“?’gjvaneﬁllnw#fht% & O?earae tcgloa| o%etsie%@ér%r?ﬁel s 15,
thus form ng a transducer arrangenent of 6 x 6 = 36 35
0 qnﬁg.- B of anpl £1 iasidles hahder Sor

%Nit the Jljwc;adlr o)gl’?\g%ég 1§8§anm6e llfnrgio u?]s{cilei %Y tﬂe have
prupplving| BeWsT1 PEsng-93%ketiCi G .‘ffoch]ﬁPseg mesh,
WD, 2 006/-0.1 5645w PCTER20054006382atioR, aimr byhehesakshof
with the fixed hydrophones 13 being floated into the
fFeXFbFe tube 16. Alternatively, the hydrophones 13 can
be inserted by 5 neans of their plastic holders 17
directly into the channels 15, at the defined distance
fromone another. The channels 15 fitted with
hydr ophones 13 in this way are filled with oil and are
cl osed at the end. 10 The el ectrical cables for
carrying signals and for
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suppl yi ng power which lead to the hydrophones 13 have
not been shown in the illustration, for the sake of
clarity. WD 2006/ 015645 PCT/ EP2005/ 006382 - 8 PATENT
CLAIMS 1. An el ectroacoustic underwater_ antenna

PR t2 @Al Ar1%643 de ant enna whi ch can be ???2%%??%@(%%63%2
outer skin of underwater veh3ctes, having hydrophones
(13) which are arranged in a row one behind the other

at a fixed distance frodtohe Givtfer in at Ieast one

el ongated, closed cavity (14) which is filled with a

flller characterized Lp . hat it No¥VA

b (15 mth EFS FPPFeaCMAth%ﬁ%g%%%hEHZSQI13) E%;EZnén
mﬁtmmframﬂrﬂe amot érena byhip reﬂﬁﬂelbﬁf nf’rlFEﬁfi d° athe
r%&%@i(é%lnmnﬂ?huh§e§%ééértQEQQQQe@mjHﬂvﬁhéhﬁydﬁﬁphones

late (12) and the VI 14%
af B3 brisbdighd are aﬁrr%tﬁ?é% i Al ?erWaf?&ﬁaPee?R fﬁ a@?‘% heT
%é?‘ ]ftlz)xéM'“&DsténJ:é kelrampams .amotHde theettr deersist poe
wat e enna as_cl.a

CHEPRET &Y ze&tl at*' altﬁflf mI? ﬂty g“fc | ngf%stfllélggdlvuth 2
(ﬂi)lértteﬁamabhehydedph@he@hQWeazmﬂaﬁﬁdﬂdéﬁ off oRg¥iLgées
Oﬂfsfnohﬁﬁkhaqgégr:éyﬁ%e@ehhfgntB?dr%bh@hes3 (IHe, extend

vat éf antenna as clainmed in cIa|n11

cﬁepat@*efﬁdzééomn TIRatae G a2t cPBbay L f;il)nﬁ FEFEauREd ?

Il%Ee ha(&@t ep@@f@%@bg(ﬁtmmﬁhost}:{]er@umhsdt he pl atiésEake

is st 0 ben n [ ar

charRef§ (1) Wﬁﬁ%ht?%npgﬁFﬁllé? té %%SH%%2§%tf£i$§ (14)
f areeembaddedierirt oahor avthet teal 1y e HErBPaneI oRELAGLiC
thgd?mg%f}swﬁ a5e; Qngl ré%ﬁgfnce fromit. 30 4. The
un

eénna as ¢ in claim3,
2. The electroacoustic underwater antenna as claimed
in claim 1, characterized in that a plurality of

plastic bodies (11) fitted with hydrophones are
arranged alongside one another and/or one behind the

other.

3. The underwater antenna as claimed in claim 1 or 2,
characterized in that the plastic body (11) is produced
as hard encapsulation which surrounds the plate (12)
which is stiff to bend, in which hard encapsulation
channels (15) which run parallel to one another are
formed, in order to form the cavities (13) in front of

the plate surface and at a distance from it.

4. The underwater antenna as claimed in claim 3,
characterized in that an identical numbexr of
hydrophones (13) are in each case inserted into closed
flexible tubes (16) which are filled with a £filler, and
in that a flexible tube (16) fitted with hydrophones is

drawn into each channel (15).



10

15

20

25

characterized in that an identical nunber of
hydrophones (13) are in each case inserted into closed
flexible tubes (16) which are filled with a filler, and

%%i 5&1 544 exible tube (16) fitted wet ) edyulDHODEBE2
IS %}r avﬁji nto each channel {15). WD 2006/ 015645
PCT/ EP2005/ 006382 - 9 5. The underwater antenna as

o ai meghd N HRirter Chatacher i zed thathat the fébxibl €,
tube (16) is . conpos f Lye ) The ;
Lﬁﬂﬁﬁ%&ﬁ%ﬁl%ﬁﬂen agg%gaiﬁés ikq%%ggﬁﬁs,aébe (16)  1is
cluaedeat izealydattigtlere i denti cal nunber of

hydr ophones (13) are in each case inserted directly

into the channels (15), and in that the channels §15
Fe fiThed WRPHIESd WAIFTFR | 8F. £637™CFhetndetiater -

i enna s £dd@i medh | n woe of ancl abdentiGalchanacberi zedf
in that the filler is oil. 8. The er, nt
CRAHRRPITE ond 107 $5°cl it mE557. CHner At Sri S Lh Chary
thechatte eheapsidkat(ich i sambnpossiast e edasimeld | y15)
‘k’)a{eéé%slleeéaag{ci"@fosé%{%ﬁr?béinm.yuret hane, which can

processed using a casting nethod. 20 9. The
underwat er antenna as clained in one of clains 1-8,

char actigs | zediéPvitet thecohede 442)cvhindd isnstohé tof
TR ok | T BT S A e & e A er S
that the hydrophones (13) are fornmed by spherica
%?Ta”1f§e underwater antenna as claimed in one of
claims 3-7, characterized in that the hard
encapsulation is composed of an essentially viscous
elastomer, preferably polyurethane, which can be

processed using a casting method.

9. The underwater antenna as claimed in one of
claims 1-8, characterized in that the plate (12) which

is stiff to bend is composed of metal.

10. The underwater antenna as- claimed in one of
claims 1-9, characterized in that the hydrophones (13)

are formed by spherical ceramics.



