SUBMARI NE ANTENNA 5 The invention relates to an underwat er antenna,

in particular for fitting to the hull of a submarine, according to
the precharacterizing clause of claiml. A known underwater antenna
(DE 43 39 798 Al), which is 10 in the formof a cylindrical base, has
a plurality of antenna elenments in the florm of staves which are
nmounted on an antenna nount, in this case on the outer wall of a

hol | ow cylinder, at equal intervals. Each antenna elenent in the form

of a stave has a reflector, 15 m%?%%ﬁ%%yﬁpﬁNEEEN% netal plate and a

soft material panel, and a plurality of hydrophones which are
arranged ome aboveithenoihier @ndcase @ rangechddifarent ofcdhe  in

reflector in the sound ingcidence direction. | is case, each,
hydr ophone i s P&dtéSiVErFy (Bhdgat?bm% >6 Sgﬁieguignﬁﬁ%ea gfromarine,
pol yur et hane, asvicghiing mpubhedrdaeraekanpt enadhesiseeby bbaded,. on
hydr ophones plug. The

+

A known underwater antenna (DE 43 39 798 Al), which is
10 in the form of a cylindrical base, has a plurality of
antenna elements 1in the form of staves which are
mounted on an antenna mount, in this case on the outer
wall of a hollow cylinder, at equal intervals. Each
antenna element in the form of a stave has a reflector,
15 which comprises a metal plate and a soft material
panel, and a plurality of hydrophones which are
arranged one above the other and are arranged in front
of the reflector in the sound incidence direction. In
this case, each hydrophone is adhesively bonded to a
20 spacer composed of polyurethane, which is mounted, for
example adhesively bonded, on the metal plate. All the
hydrophones are routed via connecting lines on a common
plug. The reflector and the hydrophones with the
connecting lines are embedded 1in an acoustically
25 transparent encapsulation compound composed of an
essentially viscoplastic elastomer, for example
polyurethane, which can be processed using the casting
process. Aperture holes are provided in the
encapsulation compound, through which  screws are
30 passed, in order to attach the antenna element in the
form of a stave to the antenna mount. The hydrophones
are small spherical ceramics, and the metal plate 1is
formed from two metal sheets with an elastic layer
between them, for bending wave damping.
35
One known, flat underwater antenna, also referred to as
a flat antenna (DE 10 2004 037 987 Al), 1is composed of
a plurality of ©panel-like antenna segments. Each

antenna segment has an acoustically transparent plastic



the metal plate. Al the connecting lines are enbedded in an
acoustically 25 transparent encapsul ati on conmpound conposed of an
essentially viscoplastic elastoner, for _exanple polyurethane, which
can be processed using the casting process. Aperture holes are
provided in the encapsulatlon conmpound, through which screws are 30
passed, in or d¥r o latfabR%he 1ant'BARR’ EV%ﬁ%RROWQ§tQﬁ§aP8Fﬁ16P &°¥fave
to the antennambuntlumhle hydr aphanéscatielsnaldtespheriictaliscesan es,

and the netal a0|)_aéﬁéc3cofr0raﬂ¥‘od fyfomi elHEt@eJhl%Qe%% %}dﬁmﬁﬁoﬁéé‘sﬁhc
| ayer between them for bending wave da

rp1 ng.
under wat er anﬂ@ﬁhasoé?golPEFQFP%ﬁ Fﬁl§§té°?1aﬁr§nﬁ@ﬁﬁ§q€§E 1 2664
037 987 Al p, imtcomposedtiofaa phusakhtyhofispakeligheie fant ern@iving

segnents. Eachantgnaa segypat mualn @&0¥§559§Jzéb’yt5§§ﬁpaﬁ%%ency
plastic plate-like body, in which hydrophones arran in rows and

col unms, and a9 I'ERi Bl EP9att@chahPehr PRt usdd ™ rEf %t idRd i s
arranged beh|nﬁxth&ehmdfopm@nesnlfbﬂhﬂms@umdctm@iﬁ@nne1ﬂkre@hk®nalare
embedded. Afll%tce@t%he%%g%uc@n%s Eﬁ@r%f‘@ﬁ}'ecba Beﬁ%v%@eds f a1 -to-

recei ving antennas in the mediumto relatively |c frequency range
has a good’ ba&PHﬁ?f??ﬁﬁoweﬁ?%ﬁ%ﬁﬂ af s6Mpr G#PaBs L §odd tBeAAN O TELY on
for the d|reckkmmnme|mh@henmgntlcaknk&eeauwmntm&nggmnamﬂohherahmbe an

i mproved si gnal o, 10.4RAI S8 EALL D) DeCAUSS, Qf e £aRabisli ty Ly
additively conblne the output signals fromthe hydrophones which are

arranged verti'e&r y° SnQDE%%@%:FhéjbﬁﬁérlPﬁt%BVﬁhﬁ§S&Eéﬂnthe ant enna
isinthe installed position. 15 The invention is based on the object

of acoustihgal ly,decoupld;ng the @£§&&r8§CQH§t i bransducers, from ¢ he
struct ur e-bor ne sound orlgygatlng rom an ant enna nount, for an

under wat er antEmTAPWHIEN erfdS oV eRCanS biea tr2HSARCHF Hi g Tb he
i nvention, thetaljcéotetrsoachi evedhdy ¢heyifreatiuges fabmel ainm kntthea

under wat er an%ﬁ%ﬂ%,a%ggrghn%nh%rRQ§e£n¥§%gﬂﬁH]JH%%h extends over an

area.

20
According to the invention, the object is achieved by

the features of claim 1.

The underwater antenna according to the invention has
25 the advantage that the surrounding encapsulation of the
hydrophones which are located one above the other with
an acoustically transparent encapsulation compound
results in a transducer in the form of a stave with an
improved signal-to-noise ratio because of the beam
30 formation of its directivity in the wvertical reception
range which, by means of the spring elements at the
ends, forms a spring and mass system whose resonant
frequency can be tuned by appropriate dimensions of the
spring elements such that it 1is well away from the
35 useful frequency range of the underwater antenna. The
transducers in the form of staves in the underwater
antenna are therefore acoustically decoupled at the
connection to the reflector in the hydrocacoustically

important useful frequency range from the interfering



25 the advantage that the surroundi ng encapsul ati on of the

hydr ophones which are | ocated one above the other with an
acoustically transparent encapsul ati on copnpound results in a
transducer in the formof a stave with an inproved signal -to-noi se
rati o because of the beam 30 formation of its directivity in the
vertical recept O fgeMRECcRCUB) MEaRs™bitahel <Pt itg divdreritos e
the ends, fornsef@lsprdmg amds nassrsyistemuwoseeresdnanynkl eguendyecan

be tuned by apggggghg;ghgiggggk@gfeéﬁaﬁgg;ngpring el ements such that
it is well away fromthe 35 usefu requency range of the underwater

antenna. The transducers in the formof staves in the underwater
antenna ar e t hexpddrentacousbocatdnyrsdecotipl etleat ddiecanrect | artdrmat he

reflector in the hydroacousticalihy.|rpoltapt.usef ul; fif cauency, Jange
fromthe interfering. structure-borne sound transmtted fromthe hul
to the reflect%ﬁYe¥9ﬂH§W?ﬁpr8@Pnngﬁéﬂ%W%F§IIO§igﬁ8?-t6@ﬁ%?%%“¥aﬁF8 of

t he underwat erspgtieniegl. in the further claims.

10 According to one advantageous embodiment of the
invention, the sprung holding elements are formed
integrally with the encapsulation compound. This allows
the sprung holding elements to be produced with their
dimensions that govern the fregquency in one process

15 with the manufacture of the transducer staves.

According to one advantageous embodiment of the
invention, the sprung holding elements have a T-shaped
cross section with a resilient center web and a lateral
20 part which is preferably in the form of a plate. The
center webs of the holding elements are formed in a
simple manner by constriction of the encapsulation
compound which surrounds the hydrophones. The lateral
parts of the holding elements are suspended in an upper
25 and a lower holding apparatus, which are each fixed to
the reflector. This allows the transducer staves to be
fitted quickly and easily, since the lateral parts of
the transducer staves can simply be suspended in the
upper holding apparatus, and need not be held by the
30 fitter while being mounted in the lower Tholding

apparatus.

According to one advantageous embodiment of the
invention, the lateral parts of the holding elements
35 are held in an interlocking manner in cutouts which are
provided in the holding apparatuses, wherein one
lateral part, preferably the lateral part of the upper
holding elements, has an asymmetric shape on one

transducer stave. This asymmetry of the lateral parts



5 Expedi ent enbodi nents of the underwater antenna according to the
invention together with advantageous devel opnents and refinenments of
the invention are specified in the further clainms. 10 According to
one advant ageous enbodi ment of the invention, the sprung hol di ng
elements are forned integrally wth the encapsulatlon conmpound. This
all ows the spriing“foPdi hfe eb%ﬁ%&ﬁ% HEM5E EHr Bauted WA sty staves
di mensi ons t hatnsgoger nhtheehrequeacydudceongaprocessnkSami el thethe
manuf acture ofs the trapsducer staves. According to one advantageous
enbodi nent of the invention, the sprung holding el ements have a
T-shaped cross section with a resilient center web and a | ateral 20
part whi chbi s Aprcefréiabl y tion tdve f crdnaoftageplat eenfbeicent erofvebshef

the hol ding el;erents are ft‘PJ ”Edréﬂe%t%'r”phes ”%'P&Fl&)e)ﬁ copsyi 05595' of
t he encapsul ati on conﬁoun whi ch surrounds the hydrophones. The

| ateral parts SOFTCHEThOY di fGCePREHt < ar e Bifspehded FRP&A uﬁﬁéﬁl?%
and a | ower helpegemgtappariat us,fosiech areceachlfi xeditlo t hener ef heed or.

This all ows t@%r%aﬂagygeén&t@é@%ﬁ%nbe fitted:qui ckd v %r&qlga%uh

since the_ | ateral parts of the transducer staves can Si
suspended'n tﬁéeﬁﬁﬁert?ﬁﬂﬁyeﬁﬁe&%paW%thIe%ﬂﬂc%eéﬁ nB?ebé“ﬁ€F8u59rthe
30 fitter whilseabesngwibbnted cntohes | dmerhdiclicighg happarates. parts

According to ope t@q@val@tpggewgdgﬁgogwﬁéﬁtsofoé h@hé WentiRe t B8aves
| ateral parts of the ding elenents 35 are in an interlocking

manner in cutSﬁPEQMﬁPE%e%r%tﬁ?ﬁﬁﬂdé@tﬁﬁvﬁﬁ% h%|Hr%gﬂaﬁ@hr§Fﬁsé§wer
wher ei n one | acédahgpapparpref éraablay pttheal ateraf parderaf whhehupped

hol di ng ehenment.s, 1has an.agyRyeLf L Shans anone transducer stave,

This asymmetry of the |ateral_ parts
alrs and are firmly screwed to the reflector. The

upper holding elements of the <transducer staves are
suspended in the cutouts in the strip, and their lower
holding elements are fixed in pairs by a holder of the
20 lower holding apparatus on the reflector, in such a way
that the transducer staves cannot be detached from the

reflector in any position of the reflector.

The invention will be described in more detail in the

25 following text with reference to one exemplary
embodiment, which 1is illustrated in the drawing, in
which:

Figure 1 shows a detail of a plan view of an

30 underwater antenna,

Figure 2 shows a section along the 1line II-II in

Figure 1,

35 Figure 3 shows a perspective illustration of a
transducer stave of the underwater antenna in

Figures 1 and 2,



on one of the holding elenents on the transducer staves ensures that
each transducer stave is installed in the sanme position. 5 According
to one advant ageous enbodi nent of the invention,the reflector is
provi ded with hard surroundi ng encapsd]étron,and t he upper hol di ng
apparatusisformed integrally with the hard surroundi ng encapsul ati on,
in the form offiguser fp @hPEh AD Extewds PrapByerset yi ittt reéspecett o
the transducer staves, wh&hddie cutoubsri@irdal,ding the [ateral parts
of the upper holding elenents of the transducer staves being forned
at equal intervals in the strip. The |ower holding apparatus has a
plurality of Hel9H&Rs SWhPRA"hotd A5 ameedl eREPP ST i hgl elverrent$opf of he
transducer 5staves in paths @hiare finr myuscriewed to the reflector
The upper hol ding el enents of the transducer staves are suspended in
the cutouts in the strip, and their |ower holding elenents are fixed
in pairs by aThél deftHFHHHET20 v hol o ngdappat at @ ot is
reflector, inisuchBtaavay thathé heot adys MIGErarStva@ves igammetirbel, is

det ached f | ositio t refl ector.  The
Coventon il P BEeREb 7 oael Gk Al ROl OB Bl L G L6 Bok o (g
with refef8ncéct 6h6nBudkefpl ar R EsGdicreAberohi gl ivusneat édnk n

t he drawi ng, iaatwhihehin eachFi @€ loishewsh atdet abktotna plaprbvbhea of
an 30under wat er. ten Fi gur o] ection al the |ine
D e e S e Bl 0 API%IIE, Lfera
‘transducer st&¢&r8f1itHe Uhderwerer ame@MiTd S nlfi guresh 1 aed Fitted

adjacent to one another horizontally along the hull.
15 The number of antenna segments 11 fitted adjacent to
one another varies depending on the length of the

underwater antenna and of the hull.

Each antenna segment 11, of which Figure 1 illustrates
20 only one antenna element 11 in detail, has a reflector
12 and a plurality of electroacoustic transducers,
which are arranged at equal intervals alongside one
another, referred to 1in the following text as
transducer staves 13, which are arranged in front of
25 the reflector 12 in the sound incidence direction. Each
transducer stave 13 has a plurality of hydrophones 14,
which are arranged at equal intervals one above the
other, in the form of small spherical ceramics, as can
be seen from the section illustration in Figure 2.
30 Electrical connecting lines 15 are routed to the
hydrophones 14 and are combined at the lower end of the
transducer stave 13 to form a cable 16 (Figure 3),
which emerges from the ‘transducer stave 13. The
hydrophones 14, which are arranged one above the other,
35 are embedded in an acoustically transparent
encapsulation compound 17, for example polyurethane,
with the encapsulation compound 17 predetermining the
circular or rectangular stave shape of the transducer

staves 13. A sprung upper holding element 18 and a



Figure 4 shows an enl arged perspective illustration of the detail TV

in Figure 1, Figure 5 shows an enl arged perspective illustration
of 5the detail Vin Figure 1. The underwater antenna,a detail of
which is illustrated in the formof a pFfan viewin Figure 1, is

preferably designed as a flat flank antenna for fitting 10 to the
hul | of a subfREPRE. LTHeF eh eIt falampréne °f Pafk farfefnay i Redat Pt
case, on bot hthbe potdparidStoar beanfowidles”7 The usdar watrer ant et i S
conposed of a t.enn e i e t
adj acent to ongggég%% %{)ar\?egolr?t a% 2 ng%g hjl.geie}\%%tﬁl'ln]ctrg ?g %b h er of
ant enna segrreh“réhme%ﬁ%ﬁ & Adent Wﬂéhoﬁer%%vevgﬁpé§rd@%%n%ﬁ g
on the | engthaall tibe, Uﬁdﬁl’\éﬁtx@l’spéﬁtﬂﬁ@&la‘t@rﬂf e dd . afkacteantrenna
segment 11, of Rghlf%QmFloqureoé.ldgé ust atceﬁsn e]pUAA Oﬂﬁ] antengy el grent
urality of

11 in detail, reflect ect roacoustl o
transducers, WAFERdar¥! ard aﬁ@@&lét %Héﬂr i R¥er Y23t 2 Grigei defonkere
anot her, refeenedptolatidhe feohbowhsig tiext asntramsdiucer catavestHs,

whi ch are arr%ggggrig%%%ﬁngran835e&h%.sﬁﬁgggégrc%%ngTéh%7sqypqgm

i nci dence direction ucer ‘stave 13 has uralit
hydrophonéS 1a7¢ahith B aPrahgéd af editdl it ef*%allsméﬁédal?dvetff%e
other, in theckbie 0f smadd wpherdheak ceratheshyv@aCancbelgeennhirom

t he section i S i e 0.Elegtrica npect i i nes
15 are rout edulg E%%%%‘r%% gn%sg V%ér? érge(}%on}algnga% ot g Pg?/\]}eér end

of the transd@éert™t ateve3 t@lfddrnt‘ﬁ aS e 1339(Ij159u?‘@53§ne%|t8h
energes from theattamsducesystave k3., The hydraphiones-t1418awhi ¢hiar e

arranged ppe apoyg ﬁ?s PLRETo ¢ 35 T ”P%dgﬁéj& &nh%%%gtg%wm

transparent encapsul ati on compou or exanpl e pol yuréthane, wth
t he encapsul atfohS W&WF%@?%% ning the circular or
rectangul ar stave shape of the transducer staves 13. A sprung upper

hol di ng el e%ﬁﬁe@e@@gc ¢ SPJ Ung, | Quer @%'o%ngne'tﬁgegg k9o B £ fprred
by neans of the encapsu ation conp ound 17 at each en
transducer st¥vev13n Tﬁégﬁé? dllnga’éCPeH‘élnt%hewa{@ dveda SREHaped®

Cross secto oan;ﬁheaz,rasmczt |me&aae@tletev\e® Wi@lctand Hhpoand af two

respective Ia%gggl 1 ar éfaggd ;g@ i tEbfaa‘e%r mof 2 plAaten The a;

center webs 1 in"a sinpl e manner é?constrl ction
of the encapsﬁﬁéﬂoﬁleonﬁﬁfunﬁxiwlq NCHR I cast PREVEBASIFICE FOH" Of
t he encapsul athen rearpouptatdley pn téhel 16har eafof madterlienerpaent exraveb

191 is 'thegpr _L,@ 5 €A elgo@ v@\}ﬁ:h Wyns there for gt hesw%m@@%ef

14. Wile the atera part ch I's in the form of | ate
the | ower?hol BPAGPELEREMD 187 SORBSF §fhed t 0’56 T 6E&LT bFAF | ?laSth'
symmetrical, the |akenale pari I82,yushiblne. The reflector 12 is

attached to an antenna mount 23, which is sketched in
the form of a detail in Figure 2. The screw heads 24 of
the screws which are screwed into the antenna mount 23
30 for this purpose can be seen in Figure 1. By way of
example, the antenna mount 23 may be a buoyant body
composed of a hard foam core with hard surrounding
encapsulation, which is itself fixed to the hull. The
sprung holding elements 18, 19 of the transducer staves
35 13, which are arranged in front of the reflector 12 in
the sound incidence direction, are fixed to the
reflector 12 by means of an upper holding apparatus 25
and a lower holding apparatus 26, with the lateral
parts 182, 192, which are in the form of plates, being



15 is in the formof a plate, of the upper holding elenment: 18 is
shaped asymetrically. The reflector 12, which is shown in the form
of a plan viewin Figure 1 and in the formof a section in 20 Figure
2, has a netal plate 20 which is conpdséd"of two thin nmetal sheets
and is placed on a soft material panel 21, for exanple conposed of
pol yur et hane fhgdm Theheetrgispplcat ge 200 b a4 heersgfattugaserPal 2panéhear e
encapsugat ]g%d @it Ylo_mMiﬂ@aeﬁTESEfﬂat_Siékr rzgurﬂ@i ng Z%e%f@pﬁiﬂ at is@@i§227_l_h
conposed of water-resjstant plastic or_exa of -pol yur et hane, e
reflector 12 fé”é?ta%ﬁ%e(ﬁ% AN Aft enha ﬁﬁﬁﬁfnggsxﬁﬁgcheg%esﬁgfc %% in
the formof awétlactornlFi gofel. aThe seeaw'Hedds 24 dhet Rerscrens
which are screwed imd 0 theramti@&np NMeuddpL3a3Q ohor 2 sapippsetgan
be seen in Figure 1, By way of,example, the antenna munpt 23 may be a
buoyant body onposeé of a har% foam<core w th hafd surrounaing
encapsul at i on,PawisiteH1p5lYt seldarlivxedre® tHourd K, Thet@prundg 8hok 8 ng
]?l enment fs 1ﬁ, b&fr{éfngtehe attl'z m@ﬁnﬁeints&laxéaeiss 3_.&;11 18neWhitghpare asfanged | 3
ront of the r ect or [ e..sound i ncjdenc irection, ar i xe
to the reflecf%?pf b?u%%aﬁga%f %%auﬁﬁéﬁmﬁofﬁfngagﬁﬁggaﬁﬁgﬂfk g%%’a
| ower hol dPng vappar atres 126,thei thethe fl atlertgls - paitt $he82Preg2 howhi eh
are in the fggemeg%n%auesofbehﬁglté&eédi;de& té’t%vl’e@;lleptah:_kéehbﬁ&d%ﬂgan f
appar at uses : e_upper. _hal di_ng par at u s Ln.the formo
P b 57 whi b carpen R B e he Loplr Pratellr “aie bhiingn-are
reflector 12 &hati §lal §beehtapsiictredtaveshersahiet t9drevishj gheheame
surroundi ng engapswkati onhd2 1duei-ngoibenpr edysthons obet henseftecoor
12. As cansbe.seen.patticllarly o eaply. from Figure 4. putouts 28, are
arranged A0 equar intervarsTih tfie strip and ar e shape stch that
t he asymmetri &3l afePalrpaf® st1BZelGomRircch2ar B2¢h hheefrordh 8fsprepes,
of the uppelr hakdi nggel ementas L8 o0k the itsr @&&dﬁae@ shavesh 13ua@r e?hel d
in an interlockin ner i,nthe cutouts 28,.This ensures. that a
the T ansducer st SUen ace fRELba” i A RE Sk SITRERt=. TRaCF Shr
hol di ng appar &a§ 262c6Asipste"eF BSL{He v§ RN thdl%ders a2F rapRieret i x
Lhe transdgceFtabaves 13 ian Q@ké&lb@kiﬁ@Imﬁﬁkﬁﬁtqmelﬁoﬁﬁaﬁb hol des 29
as two side . A, out_31 js provided in C ug in
order to ho|d5§9§8§§ti§ﬁg¥%§ s@%ne ?%ca.e#%¥§fgl ggrtb¥92m§8h3 I%&er
hol di ng el enert-t29PBENE $FefiEdicer F20UBtavke arsl 2n-an i nterl ocki ng
manner. The hol ders 29 are screwed firmy to the reflector 12 by
means of attachnment screws 32 (Figures 1 and 2). 5PATENT CLAIMS 1. An
underwat er antenna, in particular for fitting



to the hull of a submarine, having a plurality of

el ectroacousti ctransducer swhi charearranged 10 al ongsi de one anot her
and each have a plurality of hydrophoneﬁ (14) arranged one above the
other, and having a reflector (12) which is arranged behind the
transducers in the sound incidence direction, characterized in that

t he hydrophones (14) which are 15 arranged one above the other in
each transducer are encapsul ated by neans of an acoustically
transparent encapsul ati on conpound (17) to forma transducer stave
(13), and in that each transducer stave (13) is provided at its stave
ends wth sprung holding elements 20(18, 19) which are fixed to the
reflector 612). 2. The underwat erpramtienoaasmss cl aimed in claim1,
characterized in that the sprung holding elenents (18, 19) are forned
fromthe encapsul ati on conpound (22). 25 3. The underwater antenna
as clai med inlcl ai 21 neREracter pPREENR Gy t hat PRRBLSpkaihgtpbl dithging

el ements (18, t39)thaveuvalT-shapedsehssnsecthonw t B aresilliitentor

center web (1%}6c%?&gcgﬁ%¥f% latﬁgégsd%%g% (18% iégz) ngMhngrgé ed
preferably in the formoft a plate. ““The unaermater antenna a
cl ai ned i nOcl &LATPIS1Eharact erPEPRY natRatcache ke ep webs y118Y, 4D1)

of the hol di ngyekepeats{ 18,119) asefarqed bye majuarve35t8ONSAHHG! | Ofsd i N

t he encapsul at.ion_co Zggg . . The uwnde e :
cl ai nmed Pn clg%ggggo%p , cEg%é%ieg?Qedh§¥#%§%évéﬁég%§g%h%gﬁggir%ﬁe

parts (181, 18IF8fut®es hol'dt ng ¥leenerfsnd 18, inGydeceone diransHerrer
characterized in that the hydrophones (14) which are

15 arranged one above the other in each transducer are
encapsulated by means of an acoustically transparent
encapsulation compound (17) to form a transducer stave
(13), and in that each transducer stave (13) is
provided at its stave ends with sprung holding elements

20 (18, 19) which are fixed to the reflector (12).

2. The underwater antenna as c¢laimed in claim 1,
characterized in that the sprung holding elements (18,
19) are formed from the encapsulation compound (22).
25
3. The underwater antenna as claimed in claim 2,
characterized in that the sprung holding elements (18,
19) have a T-shaped cross section with a resilient
center web (181, 191) and a lateral part (182, 192)
30 which is preferably in the form of a plate.

4. The underwater antenna as claimed 1in claim 3,
characterized in that the center webs (181, 191) of the
holding elements (18, 19) are formed by major

35 constrictions in the encapsulation compound (17).

5. The underwater antenna as claimed in claim 3 or 4,
characterized in that one of the lateral parts (181,

191) of the holding elements (18, 19) of one transducer



-9 stave (13) is in each case suspended in an upper, and one in a
| ower, hol di ng apparatus (25, 26), which are each fixed to the
reflector (12). 5 6. The underwater antepna as claimed in claimb,
characterized in that one of the two |ateral parts (182, 192),
preferably the lateral part (182) of the upper holding el enent (18
has an asymet¥ii¢SsHape. £0 7 HrehufdsfnatiePeantenha a8 BPB?ﬁeda?%
claim5 or chamactierizedowar,t hatldihe |aterakupants, (282, ©B2yhanee

held in an integrlo¢kipg g@qgg;rkqlggggyt§1428 31) which are provided
in the hol ding apparatuses (25, : fhe underwat er antenna as

claimed in claim7, characterized in that the reflector (12) is
provi ded wbt h éa suEheundkhgneﬂeapsaﬁtﬂﬂnm1 €22)glamnedt hen upperivhob di ng

appar at us (25%%%%a£959?9e&“%§9r@%$§ %h%h 5@et§9rﬁ9Hﬁdi£%kral parts
encapsul ati on inthe formof a strip whi ch ext ends

transversely i ﬁ 't éshact R]beftel*‘fé‘btlﬁ’a%ﬁucléarteﬁa vé?r(clﬁlgzﬁnaoﬁ ntEhat
the cutouts (28pefroholfiend atlemantpdibs, (182)arofastvheetipperstgiadi ng
el enents (18) on the transducer staves (13) are formed at equal

intervals_in the strip %%$% 25 9. The underwater antenna as clalned

in claim7%r '8, cﬁﬁ?a& EEG ARARA A Fowete holdicng T Epparat bis
(26) has a pl whalretyeof zdwd| der sh{29havhi ctedadl gpatrhe (d@er hékdi age

el ements (19) ,Qfi4thg,t ra%nsflﬁ't?@ﬂo’%}ﬁ%‘as dabPe n1§0 o%%'oh%sangzz%ar €31)
attached to the reflector (12), .and in that the holders

ave
lugs (30) whi ChipfofERtPaE? Jtolfr?1 ddéhei hoedcW GPPRRPERSSS ch?t%rut2 °31)
is formed for the lateral part (192) of the |ower hol ding el enent

(19) on algra%SdUC@BeSt&Hééﬂ&é%br 3ontkdha The Qﬂﬂﬁﬁ%@ﬁeinth%ﬁ%a @S
clained in one of clains 0 9. characterized in that the reflector

(12) is attacﬁ@&rFStﬁﬁléﬁehﬂatﬁﬁﬁnt A3yctiector (12) is provided

with a surrounding encapsulation (22), and the upper
holding apparatus (25) 1is formed integrally with the
surrounding encapsulation (22), in the form of a strip

20 (27y which extends transversely with respect to the
transducer staves (13), and in that the cutouts (28)
for the lateral parts (182) of the wupper holding
elements (18) on the transducer staves (13) are formed
at equal intervals in the strip (27).

25
9. The underwater antenna as claimed in claim 7 or 8,
characterized in that the lower holding apparatus (26)
has a plurality of holders (29) which hold the Ilower

'holding elements (19) of the transducer staves (13) in

30 pairs and are attached to the reflector (12), and in
that the holders (29) have lugs (30) which project at
the side, in each of which a cutout (31) is formed for
the lateral part (192) of the lower holding element
(19) on a transducer stave (13).

35
10. The underwater antenna as claimed 1n one of
claims 1 to 9, characterized in that the reflector (12)

is attached to an antenna mount (23).



