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WO 2006/ 015645 PCT/ EP2005/ 006382 ELECTROACOUSTI C
UNDERWATER ANTENNA The invention relates to an

el ectroacousti c underwater antenna, in particular side
antennas which can be 5 fitted to the outer skin of
uRsles vwé po1yeds cl es, of the generic typecrgErneds/mo06ne2
precharacter|2|ng clause of claiml1l. A known side

antenna for ¢§¥H W§%§ Bgﬁ #Rai s forned
1% '&%J TENXA

by a so-cal I'et " é?% one strea hel d over

|ts | ongi t udi nal extent at a dlstance fron1 t he

%h@@nﬁ?éhngelgie@mﬂ$rEheeE@@@iéaMﬁm§®1@rﬁnderwater
at ached to the subparine cas ngaﬁ% a_distance, fr on

SROEERRA  ThHE! hyRFOpHIHE St 1S NRaF| o VIBF8 tu e 1

?ﬁi@@e%stéﬁﬂnerbﬁﬁebyﬁnbhdbﬂgendérwpeerfVehlnle$va¢§ the
e rophone ar r '

RSP EEETRC L R e b roner tarar B5eRFLy PaR ggiruee of

betawenl t wo nol di ngs, which are supported on the casi ng

of the flexible tube. The cylindrical hydrophones are

20 in this case seated in a hol der mhICQ S

A afpodn 1B denINERIBEDLITEE. THPRARLRGR F% 8s é@gL¥%8 B1)

fignEbﬂﬁfergt|aeebL¢aﬁnﬁ&|h@@rpbasmecdtﬁeamervwmgeh is

en sections a rr f i

c%%t%songe'h%5gq988ét 81 ; §%#¥%§h2%é g ei%g%?rgﬁom

26hparsubnfartie hgaeengsurkpsouﬂt]@édaneymherﬁe%t YRy, are

T%tt&?*eXI%Petﬂ¥dEQBH89§nech§h§?'Qtaasaﬁﬂﬁgnﬂanﬂﬁbm one

e tube casing is d wth iﬁi% %_
prepehab} y THe hMﬁF%Rh%%%u§§§e&88§ deusfi Flexible tube
t&ﬁﬂ§ﬁ1§%IQﬂ1 @&iebysthEIHQEMEﬁﬂ thechfilc ophtreyals.

30 and .t erX|bIe tu e aS|n nd t

ah ?%nnﬁlfgﬁpﬂﬁ? E § e F ﬁgog agg%acgé aged
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arranged I1n a row o behi nd t he
of the flexible tube. The cyllndrlcal 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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other 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

di stance fromone another in the longitudinal direction
WO 201064 iBess PCT/ EP2005/ 006382 - 2 BET{RR29P24P@Fas2
tube and are conposed of netal-foamare provided in
order to support the hydrophones, and_the hydrophones
ok imseflediicknt tube yangt ar e heAfPTH %N&?\%@g Pm are

f;?f%%’i&&i ajhepsirh aabl suppbi€ehtaassgsirpphuneisgh arfe the
f1 exi ble tube. The erX|5? tube is filled w il.
1Y AR S e KFoWnIFTEr te?e?Eﬁ%%i%nt%%%% %@?@95 ge
%%%&1ﬂgsaa®@ fﬁif@0$mn as tdreifon | eabiai clvhiph passes
iformy _surroun h dr 0 |- ghLdess a
R ALY 2t Ty gg%t ;@fﬁ’f}%}% t%@?lgii E?éled
twibeh dhk. filler is a two-conponent silicone rubber
whose two conponents are in the formof thin Iiquids

whi ch can f|low well, and which cure at room#t e

152t 0 F or hHYEISG | ké‘qﬂﬂrbaniufgteéf.wﬁtﬁrone% r"i’gvmnp LAt
U(wxg@rw%exs and enee) ( BP §eB5dls 95BoBdY, aswhhehffdler which
referred. to as _a sa-cal) ed i a I
n‘ﬂfﬁbé?rrﬁ%r SEXATPI gsn?trl%?yhg/i}é)%)oggg Elte ?aﬁcgaugérl g%jgfes ,and
arhamgénmess et hesfenpiatly ogentsaldyl 1igy Shavéiexipbde

n@#ﬁé?d l.ongsi fle-ong anothey- Rmpbheneutesl Lasiaigrabbar,
hol'Tow cyl i nder conposed of gl ass-fi ber-reinforced, .

prags e ¢ EWPa cFPRORAI Ts 2B plitt aF S y TPFBr o%a%%% deﬁgéle s
ofinhydr ephoneswwhith, apadawhangeduat thersame téinpeaataire

25 ope above the. ot her. and. in the formof snal
sphe ?%%Iac%?%hf%§? WEHHE %ﬁ'is arranged behind the
hydr ophones in the sound incidence direction. The

hi’HrOBHQ”e?mE!@H rehliechak oar e ewbedded (Ep acesat beal By ) ,
t&ggg ag?“reggééggcggsghftéogogggggggdé¥linder 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 Ilines 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 mnarrow main lobe, in the vertical
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 forned on one end face of

the hard encapsul ati on. An underwat er antenna such as

th S des/ e g 4ecti onal characteristic weeh/BP3605/006382
suff|C|entIy narrow main | obge,-in the vertica

direction as well, on the basis of a plurality of
hygﬁ@p oneﬁimhlcbuatabﬂecatsﬁgmaitl(pﬂdQﬁaﬂm@Qabo@é t héhe

01564 PCT/ )0p/ 006382 - 3 other, with
?ﬁ‘% PR gchﬁi' &ro%ggrgl ng of the hydr ophone out put
signals. The invention is based on the object of

PRoYi dhpgnaRonS 1‘@1d§£¥\@éebnarﬂlﬁfm@bj3§cﬁ heft yeoviding an
mentioned initia ich, in addition nar r ow,
R TEheS Bf %QR?HW%CQEtlBhecﬁaﬂgitgppgﬁ Feﬁhlcﬁlcan
Sﬂ??ﬂ@d lf?tfaﬁd{Fi?ionﬂﬂlaﬂlnentman maliso habe of the
sufficient 00 eam._.f.or t I
d??%%??ﬁﬁ“a%&g 85&6Féggﬁfl6%ET3938%§|3?%|¥85%%ea Lo the
| love f z emeeh c firenge onandh W chas f gifRecF6 1&’ar9%§i beam

§5§%§€§B§aghl%h%rq@fHY%dywaﬁggdﬁﬂbnEﬁﬂﬂ”@@édngebépﬁhon

view, and is sinple to assenbl e According_t % n
i 9P FUALCY helBbj BRE | $OWchFBUREPEY 18"9Re faRtur &4
ct@-thdrmdhe ehacbieognuaifiided wdeiyat Eromntieanproduction

according.to the ention e
STNVANTR %n%fp%?n%yﬁgopﬁdﬁe é%@igék§&&§¥%:%gﬁﬁgééhble
reception 20 sensitivity in the | owfrequency range,

aﬁ C5P§1n§d¥@nH§ﬂ§slﬁ¢eﬁ%fdﬁ'ngﬁé basecer i&f achi&red by

enna terns of their good beam formation in the
v@@$|ﬁ%ﬁtu¥%cé%t?%%l%r%a The nmounting plate, which is
stiff to bend, is at the sane tlne used as a reflector

o0 LSR5 e PSR S B DR R oW orping, o e
bnmyem51wnryc9mwpm@sfrommqheacoustlc advantages of 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 1s 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 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 w th advantageous
dey el amntss4and refinements of the i nvREE/ /B2 A%/ 006382
specified in the further ctadnms. 35 According to one
advant ageous enbodi ment of the invention, a plurality
czflkp.:l a@tl_lass*di@:dl bodiett edsov ¢¢111¢@dmmdﬁeswaﬁéhar?%5%an

&ll%gvhdoen?o %ﬁ@&g ﬁd/r%ﬂs A behinehd heipt Bercow is

AN e Th ual plate WD 2006/01564

ROTIER2 068P006282 assebly kBOpRAsA Hbdl es? 8o ZaiT"E @

é@alr!aed nﬁaﬁ\‘aéﬁﬂa%@t airy @é’@lm@@oa@&eaenangedu be opsodnded
ums, Iinaro m t he assenbl oi nt of

Vel ek 56 TR tf‘f%tnn% feélor?gt 'of any desi rgdp

di mensi ons to be produced 5with little manufacturing

for%d%ﬁgc?%glnqn{o ogﬁvggyagé@ggou%mgggggbﬁgnt<§ﬁ t hee

€ plastlc Ichis in the formof a

paneetnu:sorpr othe et lasthear @O@h’caﬁ&ﬂ%t’r%nlﬂm HThsRE 2
g%ﬁé@ phateowibel =g Hdtd éﬁbiﬁﬁ&ﬂaﬁfbﬂWmmhchaEdcloses
capsulatlon channel s aIIeI e hard
drRr h&lalre AR, 35 &rtdle"{} r%nfjhe caV| ?’l &SPy nhar
féﬂﬁﬁ éﬁlitfbmlathaﬁneiacewandhatnmnﬂsﬂ&nﬂkiﬁkon¢¢t one
entica 0 i rt aj;
ettt S YRS LR o o, i s asn
tfibent | ofdrtdan Hlate e‘alélhf%%nﬁéﬁ athé fLeGPIe t tbai &&-

%J]?f ?&éﬁl‘.?cgﬁnﬂﬁﬁlﬁa&” e fiemdtaorihydeneinddetaseinto a

as_a resuLts |
respetde Pﬁlfﬁél}%ﬂwf}%ﬁbg%%y é%ggooahrecegﬁeggble tube
CQ@SI desab! yibes t esadhanhdrorelexamilee, filextibdecasubgf is

A% $§¥%%fs %g%%% %%u&%dgﬁhxﬁy Xg?@@ﬁ?fgnétr@?ﬁﬁrébe of

o one al'ternative €
0il as a filler results in a very good 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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invention, 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 neans of normal nol dings, and

afe ddo@eh s3eds t hat they cannot nove axbal/yr2dhe/006382
channel s are preferably fill®d-with oil and closed. 30
The invention will be described in more detail in the
foll owi ng text using one exenplary enbodi nent, which is

illustrated in t awi_ng | Lehidl | ustdat eds  hard
schena.%%%ﬁ%y: §g%ﬁ%%urg'1.§ﬁg§gégE%Y%t eléitro cou tig
under wat er antémm?EMﬁ¥ﬁF4%ﬂcdﬁﬁ%éeéﬂofeﬁbﬁﬁgFgli? ate

of ;anLenna egeWﬁm&hV\QSZOQE&@;SG% REHEP2@05/ 066388e1s
- i gure shows a_perspective view of har

encapsul ati on mﬁ#?FﬁiﬁigﬂﬁbS&gd Bl at &S Hini%h | LogPrp an
to bend, and chantiedsnd dlemmed-,in it in order to

produce an antenna elenent, Figure 3 shows a

| ongi tudi nal section through a hydrophone flexible

tube fBigdravk ngshaws i at olendHattidlal nSeRELRGr Fhrough 2

ggg?pgulafion tﬁ L éﬁ?%%?%;féﬁibﬁ@d Hlger efdrshawawdng
i on al ong e line - n, Figure_3.. 15 Th :

el ectroacousti ¢ h%ﬁ%r%a?@?n%%ieﬁﬂakaﬁigﬁrgsencapgulatlon
illustrated in pshspecinveidwurend n dHgure 1 is a flat

antenna which is preferably used as a side antenna

nounted on the outer skin of an underwater vehicle. 1t
Figure 4 shows a section along the line IV-IV 1in

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
oil 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 underwater vehicle.
BRCh e annss ] enent 10 has an acousti cedTAER%E005/006382
transparent, plate-like plasgi< body 11 which, on the
one hand, contains a plate 12 which is stiff to bend,
andc owi@gtgé@er %mandhﬁ:cht alare hyldrepreche 2 U9 sifich one
are arranged in fron I 43 t d

i e GTRERTOh R arhoarTanasd IR cdvi ee 14, S35
Vet ey trep 1k rimti gpharee | bkt WL G B S 15 R X L nfrom

s?qp?ar agilg&%ﬂm ang, @nothen bitg parl 2l argk t ompdtophene
plate i e cavities 14 are clgsed aqg filled wth
Giraggerenhehfse ot 713 M%ﬂpgﬁ?é’&?s coustic
gharafte;Lstics,_is preferred to other fillers, such as
e IS desi arran f_t r ;
FéggngaFﬁlgagﬁ%%%t n%seggggﬁ%ego p?ﬁ?ﬁg §H%§§§§1%?%ﬁn
avtyaht oqnlmgrmngd; arige ek té nlhvehclk hes heF bbhbreserd. 1n
. DOSI e ol - way of b d
TBTB05) B85 BEA e 000 S0ear e o6 six cay 1] boctd
W 9118 €2) o¢BE el ABngA Tl e CAnBPRe A oSESr atedtTomt

fgpm-ape gnoidesubbbcpar aldel at eachdisicoormodabe sitx,  in

hydr ophones. 13 i ch t :
RSP R For: he "eRL e FERAEL S dild M @enBRgL el L1on
xi$ =c8fiphyddopldnesrl3. egentplakty ¢ vogyouq | §lastomer,
I i i .
Eﬁé?%&%%bgii%ﬁi?gf%??%?@,a&ﬁ?@h M@hcﬁesﬁfé@éﬁgédtﬁglng a

, to bend, in which hard
errApbuy ¢ PrO€hannel s 15 are formed 10 (Figure 2)
whi ch run parallel to one another in front of the

pl ate .surface, but at a distance ' i order t
7 m ERETLAY iesnﬁﬁ??rThg%haﬂh %%Sapgtﬁatig%’ igﬁ{ 2ne
chhposers oéd arxessdrt | alky hidemipngsasidnerare inserted

into a closed, oil-filled flexible tube 16 and are
fixed in the flexible tube 16 such that they-cannot
move axially at a radial distance from the flexible
tube sleeve 161, with the distance Dbetween 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 filling 18 1is
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 tube 16
i A A Fdaeed in the flexible tube IfcEE#RA0@i0Q6RY2
cannot nnve axially at a radial distance fromthe
flexible tube sleeve 161, with the di stance between
thes §%CQ§§§I Meshydmphoﬂns 13 el ngy dovshemes (Ridgupeing
j@- Jgﬁ?r ﬁﬁ§ “ﬂ¥1 qh_ in the formof small
& e this purpose each
acconnndated |n a plastlc hol der 17, which is supported

éehr%év{ be 15/ peumtil and lcsmf i yed isiselrtitat by

canno dove aX|aII The oi
Imﬂﬁrﬁnt od bl‘yh%Pe?f s Bl@stit§u rléolsde%? hydr O%Jhlé%{gt %Y ex?jb Ce 58°
tuberdby s Whi chats thel r@fflweaedi:aas:adwrﬁmn @b@venotéer
in each case dr I ign qtahe; haggh
eFRApSFRET b, 1gm@9ﬁgF SIX g%% ﬁé%FIeX|bﬁé tubes 167
ad e df BMed nwith tdiek erat eaxe tqﬂtcaﬁedofatsﬂsbec [Fa¥hel s 15,
thus form ng a transducer arrangenent of 6 x 6 = 36 35
hydr ophones 13. By way of exa t he pl.asti.c hal der
lwhﬁmtdiQQﬁ¥1®%ﬁoﬁﬁ%H@§ 1§OEaHE%EIY+R$odﬁ%%Hﬂﬁ§ @ﬁg for
@%%10% x}fﬁ gswérlmﬁeﬂmgléad(eﬂol Rha \Igryropderss neshhave
WO / 015

45 PCT/ EP2005/ b h h
vileh ORET | X2 Ry difop ‘ﬁ&%e% i %‘Zet\fiﬁloz?l gfal%ed%hnt Ssagﬁez ot

fetextbte. tube 16. Alternatively, the hydr ophones 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, in

R big'4 /@ 5% 48§ de antenna whi ch can be FdTARRR QA AURE 3 &2
outer skin of underwater vehi ¢les, having hydrophones
(13) which are arranged in a row one behind the other

at a fixed distance frearENE GddgiMEer in at | east one

el ongated, closed cavity (14) which is filled with a
filler, characterized in that a plurality of cavities .
10 (15 whethcareatdesetc wi t HRAGENBpRBNes 3FESF%ext end™

&%iaé%’-f \rlﬁmsq@% a&[wgg}ﬁ{a byhi@ar abkhelbd nfitoafl ¢ athe
ate (12) |ch|sst|fftogen and . at_.a di
fouay t SkiR Ofat URERIYRERE VEDTC ﬁa'tﬁl@"&aﬁd tﬁfsiz Eﬁﬁnes
g%lgjy)em?gﬁdakﬁ @&I?@E;@@I iizald yrowanspakeitingl ddtg cothsr
i is |i | . eghr 0aGQust b
&He?m&ﬂéﬁe@n I as g %nﬁ%%g i%r%cﬁhglsn% skra .  ofe
esrapt erd zed lbrethamvd tl uf bt ) t yharh pissfielpgdaiedh @

( jtt i n > >
(Rl | st PP B aP ROl a0 epsnagd o o oo

uhbr'e)rmawél_ﬁcélnt%afé§téfiai"ﬁéipi Hﬁe}QF%’ S{Eé%ﬁ'(zl:%q extend
CHAb AL € d Zedoinn cnlataridithey astt cpboayléll)ini Syerdduetda
25 2 hand engapsul atl on i obo suckoundss the bl asestdare
He i o Leri Y b&fd,®i"n"whith hard ‘encapsul atj on

chanmels, (15) tddchcheanppatal [(8R)t GrgneéhotRet ure (14)
f%rrémdér%ﬂé’hé)é er Oa&”ﬁc‘:é@@tf@é’iiy} e rah¥)parenfr opllastic
tne plate surface and at a distance fromit. 30 4. The
Upoi@y wat bl Wit @rnbs akies & mARPS Y cl ai m 3,

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

35 in that flexible tube (16) fitted ppdt HdPedy
we 28P§Qﬁlﬁﬁﬁg each channel (15). WO 2006/%15645
PCT/ EP2005/ 006382 - 9 5. f%e under wat er ant enna as

i med I nglalmde, charasherized rathes the fdleximle,
ube ) 'S Cconposed o

ol yethylene. 5 6, Th .
ehderewdear zedt erifa aghat aj E%% i hL Fégﬁ?s, tibe '(16) is
%ylp%%%f izedJiehatiear i dentical number of
hy

ophones (13) aré in each case inserted directly
into the channels (15), and in that the channels (15
are filHeed i rolateed wintknhal | 8. gbaimedhellindetdnt et -

antenna as .cl Ai in of jncl ai gBndi a1 chafaaher i zedt
iQ?ﬁﬁﬁé%%ﬁﬁg | Irg%'ist%%?. 8énThe unge%mZter nt&nna a
dyalmethdneondld)  ase clim ng8agh7 Cadfar éEFEFF?gd ‘nr?%aiy

the harde engapsukat(ien ,i srednpesedaof tae essemtdla | y15)
Vi scous elastoner,egief raﬁyﬁ&ggjyurethane, whi ch can
Fere griddess e LS IRy aﬁgﬁl} g metHod. 20 9. The
underwat er antenna as clainmed in one of clains 1-8,
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ceram cs.

8. The 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.



