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204. 200 23.11.2006 ATLASELEKTRONI KGm
b H Bremen ELECTROACOUSTIC CONVERTER -1- 5 The
invention relates to an el ectroacoustic transducer for
underwat er use, of the generic type defined in the
prethdd¥eteri zing clause of claiml 10 A known

eRecll oae@usti ¢ transducer arrangenent for an
underwat er antenna (DE 43 39 798 Al) has a plurality of

vertical 19 Bng SoBvetchoh brndt Wi a4 Rouft "ahdt Tn 15

order to sinplify install &#®ewanof the underwater

antenna w th googyre¢rRPUCOUsEac8Ryerirski cs, are
enbedded together with a reflector, which is arranged

behind themin the sound incidence direction, in
acoustically transparent hard encapsul ati on conposed of
20 an el astoner which can be processed using a casting
nmet hod, preferably pol yurethane. The reflector is in

t reef diweof ians pfeimg/ersaasa st eem@@mdcﬁigtgca HRSS dalde r

a ring which |s sof sound, .wth ss .bein
pFS g % “hetal” platg&hn glgpFWﬁﬁ %ﬁ?aﬂepslgo%Pe
Zﬁrhohaseuhdrbenng provseedt mladopdnel which is soft

for sound and is arranged on the rear face (facing

away fromthe hydrophones) of the nmetal plate, which
i & Heer abPYTEOAPOLEH Of RRUPWERA 30TARRFRNGAE for an

sm&waeew thtanbaatpkody {HEdHInP8 193 adg)lur\ﬁll%*} of
S A pressure and an outer skin is equipped wWth
a%@@€PE °pge dggé5¥|oﬁr8f FBF%@@%@S Bhit? SOHeTrvals
pulesed caMiiyc homleviabevikaseacH abgrenunker aofmduydr oph@nesin
order to simplify installation of the underwater
antenna with good reception characteristics, are
embedded together with a reflector, which is arranged
behind them 1in the sound incidence direction, in
acoustically transparent hard encapsulation composed of
an elastomer which can be processed using a casting
method, preferably polyurethane. The reflector is in
the form of a spring/mass system comprising a mass and
a spring which is soft for sound, with the mass being
provided by a metal plate and the spring which is soft
for sound being provided by a panel which is soft for
sound and 1is arranged on the rear face (facing away
from the hydrophones) of the metal plate, which is

preferably composed of aluminum.

A known submarine with a boat body (DE 101 28 973 C1)
which has a pressure body and an outer skin is equipped
with a device for detection of torpedoes emitting sound
pulses, which device has a large number of hydrophones
which receive omnidirectionally, are distributed in an
undefined manner over the surface of the boat body, and
are mounted directly on its outer skin. The hyarophones
are connected to a signal processing unit, which
determines the direction of the torpedo in order to

detect the torpedo position from the delay time
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whi ch receive omidirectionally, are distributed in an
35 undefined manner over the surface of the boat body,
adeh . 20%0 nount ed directly on its outer skin- The _
h3zirophooEs  are connected-tg a signal processing unit,
which determnes the direction of the torpedo in order
t detect the torpedo position fromthe delay tine
ZC%ZF RIS, Petyses - g diuticerteneégnéds wederont heelected

fmem sgkeeke hy ho T ance
dhbfdltttpmml o LS ét gtraméﬁed %f&?rl ;tgﬁeorre??lr%e 5 S

he t d
cﬂiﬁ cuﬁt ajfrf rkE)PZ oﬁl%??‘ér&‘ﬁﬁhc %ﬁb?‘é%a\?\h?% hupane Bésaction
omtgelrem nadidly have cbsehydeophonge® By 0URSi¥HECAyaE8phone

sta art from one
anot Efbgﬁlfﬁpaéggtﬁﬁl ékéh% EV%EFFEH ?s]ﬁggkddbﬁt?ﬂ%e
AR o™ exigyranRFar cm gdter @mactusiqdcy transducer

havi ng a hydrophone for 10 flush installation in the

er ,skin of a boat body and which, after
Qﬁ% aF PREFBROPhAS 3928 PRasdpropieet ofi tdrmitgraimg an

Sa.ﬂchzterrqﬂm&;tﬁftangctﬂgiscﬂmiaﬁ hl«tﬁa\h free- h}f/diféﬂh%réencyfor

t tic.of a h hone, inits fre
rangsglc J%Etscllclort % t'tkllwg ?lh’if’e?]tsr]‘fflfl the? oppriet bedy " and
adHidvedabyert helﬁteaaltlﬁtasaro,f bhai m 1r13be phase profile,
agidpac t n rdlng to.t )
?hVen??gﬁgﬁgsb?ﬁgEgdggﬁiage zﬁl%%m pr vFEanﬁﬂe feee
ekt sthaTagremts i apfangemiydropiiociesd twoi tihien  its

rdcppimeRe Resjd.i on) mean that the phase profile of the
transducer is Iargely flat, and has neither any ripple

caused by constructive i nterference nor any sudden 25

prrasediimangss thet iiatveshtiyresiHdicbbyect Nter fRNENERa by

%@leceklea%qmgtgﬁ%ef hasgs qrbsl' gnal analysis of the transducer
[

signal s us poss that is to say signa

The electroacoustic transducer according to the
invention has the advantage that the provision of the
reflector ring and its arrangement (matched to the
hydrophone position) mean that the phase profile of the
transducer is largely flat, and has neither any ripple
caused by constructive interference nor any sudden
phase changes initiated by destructive interference.
So-called phase-based signal analysis of the transducer
signals is thus possible, that is to say signal
evaluation which is based on the synchronicity of the
selected transducers, for example the algorithms for
determination of the range and direction of a target,
using at least three selected transducers. Furthermore,
the transducer according to the invention provides the
capability to shift the mid-frequency or main frequency
of the transducer with the maximum reception
sensitivity to low frequencies or to higher frequencies
as required by wvariation of the separation of the
hydrophone with respect to the front face of the
reflector ring facing the sound incidence direction,

without the phase profile losing its linearity. The
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eval uati on which is based on the synchronicity of the

sel ected transducers, for exanple the algorithnms for 30
deter.ziowat i on of the range and direction of a target,
usingiabolgast three sel ected;, transducers. Furthernore,
the transducer according to the invention provides the
capability to shift the md-frequency or main frequency
oFrﬁﬁédpﬁéﬁSdb@bﬁvaﬁthunhehwaxsama1neqepbsonas&wﬂrophone

sgagatbajt t [ ry 49 her frequencies
ui r éélﬁtﬁlévg%é;g{ %n@g]? Ot%lsﬁéeIo Sofarat Cg ‘ﬁr o?ue(rg:é’ range,
h 8Fo KEReLlG thoredpész te LR kHint face of the

reflector ring facing the sound incidence direction,

%E%§$EPE §Q§?%@ g %flle I05|ng |t%?I|near|E¥¢€2;;ducer

saﬁgomdyngsuwfmhbopho.ﬁtlbﬁpategetﬂekhﬁukhe%HQ%?ﬁ% eous
oﬁggeﬁogﬁ@ﬁggfE§ﬂ2e98¥%£gﬁ%%%§n€%tg:xangﬁgen£gg£ result
eﬁé@?r§5§o§§FFEEFrQﬁédmﬁer according to the invention,

toget her wi th advantageous devel opnents and

flnegents of the invention, result fromthe further
cgg 38 adcdr dPRG t GHRE LageaREagcUodmsodi menf ofthe

thavennwentIQMetﬂ&fﬂéﬁﬂdﬂﬁiﬁ ¢ SEOIRPSSE Qfm@tggt@late

f | d hard foam

ook perafle! &t brgss Ll and o har Foam |
|h5tﬁéﬁ@@mﬁﬁ lmcﬁdenteqﬁrmhﬂlmetamd;ﬂ@ﬁkﬁ a0 the sound
mehat aghat e.qi e 1% %Lh?c£8£t%soﬁs%g1 %kgiepf%E?roﬁhe

desired front-to-back ratio he 'so-calT
fﬁ%’%g?Ct%JF tife uepdnsducerhiave teo deppreds front-to-back

i naetder enae: sowsdchiakdl S rd MG dent, ongthe pount fSI dChe
will be descrjbed in nore det ai 1°7

r;y nventlo
%olll(f B NG e HRPTISTr B tor e exenpl atlyat is
eh@@d@ﬁ@ht@nmhhehmosntléus&rated in the drawing and in

The invention will be described in more detail in the
following text with reference to one exemplary

embodiment, which is illustrated in the drawing and in
which:

Figure 1 shows a longitudinal section through an

electroacoustic transducer, and

Figure 2 shows a graph of the reception sensitivity
of the transducer as a function of the
frequency, for various installation
positions of the hydrophone in the
transducer as shown in Figure 1.

The electroacoustic transducer for underwater wuse, as
is illustrated in the form of a longitudinal section in
Figure 1, has a reflector 11 and a hydrophone 12 which
is formed by a hollow ceramic sphere, a so-called
spherical ceramic, which is arranged at a distance in

front of the reflector 11 in the sound incidence
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which: 25 Figure 1 shows a |ongitudinal section through
an el ectroacoustic transducer, and Figure 2 shows a
graph. ofwo he reception sensitivity of the transducer
as2a. furedoon of the 30 frequency, for various
installation positions of the hydrophone in the _
transducer as shown in Figure 1. The el ectroacoustic

t rENSRRICERT f oFheintef Weeerr Ukk, caspr 85es sa i hé tist retgdei 03,

n f ir t e I+ tion.] F! re 1, has
o] eot or 1 ang o haroonoee s o RS | 81 67 me oy s
hoﬁfﬁcgw C‘Le?%?ri E’O%BEH%, 18 $SecAu Sphistdna teremion a
whiacthd | Soarnr ap@ﬁel}]atlcla ﬂgs_tﬁr@%d_ne%%znﬁ%@v%ﬁ%e 12 is
| 1.in.t i nci denc ) _ _
rzgglllt%céfgg%& ""Z%P&‘ic%éiﬁggn@%%sw PEctprdl FoeBnprilsiesh ais
MEUERP Ptk 43, thienhale @omrplm;yepnbgdggﬁmhea éqg@slsemote
fa oi nt j in € soun
Phﬁﬁ\eng@h%%ﬁﬁ%@e'hafﬁl oarrﬁ%g%%t}oﬁ4 is 3¢td.as a
THEHH JRoheSIDteR, 5afid tiel used spacechilsveorposesred

Off rvartd HooaAcIMNEERi b S t@lléopgélgglﬁgdt I}%fli%r %ifo%a%aector,
end renmpte fromthe hydrophone:

.14 at th ne.”
Pg)&leet&eortﬁalnsa%ﬁ%e%s A S | IR FRkE SyRRReRS afk disfeserte
t ol evéiidesis edjerfareiied 0-hacks r atdtit the1ding  the
se+e@lded efl ection factor, 10 of the transducer, "and
to Iaréjgy suppress interference sound which is
generated in a nmount hol ding the transducer. A

I ef reahieic ddma-1Hg W Ghhiics CnglC%{HC[elI%CtrV! ! Iﬂx]/vd][t S%:ecstpetcot to
15.th dr ophoné 12 is arranged in fron .

r H%E&Y%O NCand iitSs FTHREI9ed g sindracefl6he whiflector
sUdroamds s ot af i 5Pac8rifde hgiat w?li(:ﬁdls‘rfﬁlrrounds an
dia anGe fézlg)gc]:é thahyd{SOpanea 1?:'adliglt hc%isstcaiscee’ fflggm the
refl'ector Ting 1 nd

hydrophone 12. In this case, the reflector ring 16 and
the hydrophone 12 are spatially associated such that
the hydrophone 12 is at a predetermined distance h from
that end surface 162 of the reflector ring 16 which
faces away from the reflector 11 and faces the sound
incidence direction. If the distance h 1is positive,
then the hydrophone 12 projects at least partially
beyond the end surface 162, while if the distance h is
negative, then the hydrophone 12 is at least partially
recessed behind the end surface 162. In this case, the
reflector ring 16 is supported on the hard foam panel
14 of the reflector 11 via one or more spacers 17
composed of hard foam. In the exemplary embodiment
shown in Figure 1, the hydrophone 12 partially projects
beyond the front end surface 162 of the reflector ring
16, with the distance h indicating the distance between
the foremost point in the sound incidence direction on
the sphere surface and the end surface 162. In this
installation position, the transducer has a reception
sensitivity G, as is illustrated schematically by the
curve a in the graph in Figure 2, over its frequency

range from, for example, 1 kHz to 100 kHz. The maximum



10

15

20

25

30

35

the hydrophone 12 are spatially associated such that 20
the hydrophone 12 is at a predeterm ned distance h from
t pata .endrosur f ace 162 of the reflector ring 16 which

f ages jawayysf rom the refl ector- 11 and fa_ces th_e _sound

i ncidence direction. If the dsstance h is positive,

then the hydrophone 12 projects at |least partially 25
b&FesPLis amnsdifvady 162, thi teanfdtber dist arceH iin

n Nt e fhy ne,12 is at least partially
rggggg\sglc ehl%nglllt he eg%@ fgée 1&. In this case, the

reflector ring 16 is supported on the hard foam panel

14hef thestiefiveet,or mbliviumh ORE Of HIDI @ SPACEY OGRS T 7c?é91 be
c%rlrlp%%e% f ar foam n the exenplary enbodi nen .
sRown T+ % T the 9H?Bpﬁ6ﬁ€u§2‘3ib§?t%’l |V}arr§-la(§11@@t§
b@%@ndﬂdt@ﬁhanﬁomrmosﬂti@geo%%h@f Hj@rdﬁ{dﬁ@cép%e: aggnls

di.st i ndi cat st an

tlﬁg 1\‘éﬁotrrﬁehn:)%c]lfy b? %%elath&he e w%m éﬁg‘é ¥ eEBRoFRGFET
395t hé fsser é11§l‘t}|aﬁaf@e harig tinereadesyr fraee HE2 niaﬂutxdmms of

I r d rece
Sonat F%F?iﬂl@ﬁiéé?ﬁg%dﬁ?%% o SRR TR ¢ Hever
cgf\?gugnFﬁ fhe 3§r dph IS By Wherarrewf ﬁéqueln@gure
rangemmfompcé@tleman@éﬁs1ﬂ1«t$ t@flogh%:%gﬁﬁg%u%%§lmﬁm a
23:11..200 reception sens
tzgglnégucer C?g at'q gfrrﬁﬂ%n qUERcy®F nf d-B¥@fiency for
f examhRéesenss t ishiown mayi muhme ofcutrhe t15 aﬁ&dUFQQu‘%@n e ];I@e
Sh?&k@gh&ﬁehighgénoﬁlSSWEJ fe%%ggng ggﬁéﬁ;%%fa%gggpoend

the installation positi
dSHEfﬁﬁFnﬂ;§2b3?fvatrh&at¢%ﬁ1leeﬁtqmerm ght bf therspatef the

15elghtt b ditfd aflscdi i 351 NgLEdRady than t i‘%@&%gf h
the receptlon sen3|t|V|Lt%%|s shifted towards | owe
f FEGUCRCI €85935TYS iViditSted IBy ER&Sar?awe +h the Fingeiaum

2re¢hpt¢enep$eﬂ@1sew3tylmey e t Re-d-ASAUCEr AS sRifreqg
towards higher frequencies, as is indicated by the
arrow -h in Figure 2. If the hydrophone 12 is located
entirely in the inner annular space 163 on the
reflector ring 16 and it is recessed by a specific
amount -h behind the front end surface 162 of the
reflector ring 16, then the transducer has a reception
sensitivity as a function of frequency as is
illustrated by way of example by the curve ¢ in Figure
2. The thickness of the reflector ring 16 is matched to
the frequency band of the transducer, so that the
linearity of the reception sensitivity is maintained,
that is to say the reflector ring 16 acts like a

virtually ideal reflector over the entire frequency
band.

The hydrophone 12 is connected in a known manner via
electrical connecting conductors 18, which are passed
centrally through the spacer 15, through the hard foam
panel 14 and through the metal plate 13, to an
electronics device 19, which itself can be made contact

with via a plug 20 which is only indicated in Figure 1.
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function of the frequency then has a profile, for
exanpl e, as shown by the curve b in Figure 2. The
hydeopbwpe 12 can al so be recessed behind the front end
153sutf pegs162 of the reflector ring 16 by shortening
the height of the spacer 15, in which case the
di stance h assunes negative values. In this case, the
maxi mum reception sensitivity of the transducer is
sﬂgﬁt r e as is.i.ndicated
D T AR s 2 FRR s T bpdre F2rraucer

I GEEFEﬂbe‘éntarkP%‘r%/ |aﬁfet hen¢hpeed anmul an spacepdfitoiod he1
rebhpsted rong 46uARd-idnd S speci fi.c

ng p -h_behind the frontﬁ%%%9§u§$g%§¥fgz 0 tﬁlaStomer
refte to?aPlnbe16prPﬁ§ﬁSFﬁe HPaRgduéde hagsaingcepeitbnd,

Zﬁrséﬂsablyltpoayuaethaﬁélonﬂﬁ fuRquengy agnks Elastlc
i the curve c in Figure
MH ﬁﬁ%ﬁ%kﬁ%@ﬁf he g%ré)&%?dr Iy ©Bei §nraPsHdatien
t?\é f I&équ@ﬁt%/r b&ad adftactne tthaneﬁelcerg)a86u§hﬁ& ﬁ:'ir@.nsducer
|td99§r fnbﬁn@f e S 8aRRL %%n%Zt Ié’ﬁéﬁ_{ﬁ Sc Lot ai ned, for

ai i's to say the refléctor Ting “FFKara
v??? Fy iCHERAUGherINEEnG SovRe TSR eﬂwltmefeeqapsuyatlon

band. t Hheudiy driepboneod2: iy awmested, igk g, % manner
via 35 electrical connecting conductors 18 ich are

passed centrally through the spacer 15, through the
harel f edectpanebuidiand tranedghet-he d@@llﬁ@t ealGve t 045

a r oni 1 I its an be made
02%%2%%&§M?€ 53r@§¥h9?r %E6wgl%gﬁnﬁs %ﬁgrRﬁ%%I%ﬂdynof
Ft gGHemaring4. soiiry 23@11—12@@@11{266? Atd ok tiere precise

cempopenhs ehckherel@fd raacoushi Ctlt %%?{nt desc“ bfﬁl

above are enclosed jn an encapsu atio
SOUNE t rasERTR SRS onan éﬁ&@BOHQPSsr%ﬁdchlnaq behe

prwces seidinsofig thee stdflarigen®od9d.such that it is flush
with the outer skin, and being attached to the pressure
body of the submarine body. The outer skin of the boat
body is indicated by 23 in Figure 1.
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preferably pol yurethane, is used as the plastic.
Attachnent means 22 are provided in the encapsul ation
22p4i.zoerder to attach the el ectroacoustic transducer
t @33 1moentos Attachment neans 22 such as these are, for
10 exanpl e, through- channels forned -in the

encapsul ation 21, through which mounting bolts can be
passed. The el ectroaccustic transducer described above

is designedrim pagticul ar fop glégdur}glgo t he b%gt body

of 15 a submarine, wth the transducer

preci se the front face of Eﬁ@m@ﬁcapsu!atlpn 21 poi nti ng
in the sound incidence direction, being inserted into
the outer skin of the submarine body such that it is
flush with the outer skin, and being attached to the
pressure 20 body of therqEwmmdIrgMzody. The outer skin

of the boat body is indicated by 23 in Figure 1.
204.20mo 23.11.2005 - 7 ATLASELEKTRONI K
Glmb f B e OB qURTENT cmnvs@ua:erAmmie@t r@acz@fs_tence;or

or( G1 d. dro
(12) Wb eh F?i%??&%&%ﬁ%?% (15" hihC 12 DXGORRATEE an

the reffé8tor FFHAGS aF?%%ge&h%wfﬁ@ﬁﬁeqﬁonhe(ll) is
refl ecaorapgdfl iintfieonsouwss ichei deperedidectigon and gie

t
1t har 28] ZhedapBEET AiE g otmartn Hes ie%ﬂ@l%%f EpEmwpEha
15 respeERMig th@ﬂl@@rcﬂﬂmn@ (12hairacaerapged im tﬁﬁﬁﬁt

ht n ring surface (161)
?; ;Peﬁéfgﬁﬁgﬁgaug%éﬁ o ?onfthg %hy&FopﬁSHEePE§}C aMdth

in tha?e?H%CEyd%pﬁéWe tygyopheget hé12kf | st armamed  in

(16) afeopbysiffath¥ reflector (11) and its inner ring
surface (161) is at a radial distance from the
hydrophone (12), and in that the hydrophone (12)
and the reflector ring (16) are physically
associated such that the hydrophone (12) is
arranged at a predeterminable distance (h) from
that end surface (162) of the reflector ring (16)
which faces away from the reflector (11) .

2. The transducer as claimed in claim 1,
characterized in that the hydrophone (12) projects
by a positive distance (h) at least partially

beyond the end surface (162) of the reflector ring
(16) .

3. The transducer as claimed in claim 1,
characterized in that the hydrophone (12) 1is
recessed by a negative distance (h) behind this

end surface (162) of the reflector ring (16).

4. The transducer as claimed in one of claims 1-3,
characterized in that the hydrophone (12) is

supported on the reflector (11) by means of a
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soci ated such that the hydrophone (12) is
g?rgﬁ ed at a predeterm nable distance (h) from that
eﬁﬂy%g¥ﬂﬁ%e (162) of the reflector ring (16) which
f acest ldPF rom the reflectors(41). 25 2. The _
transducer as clalned in claiml, gharacte{{Fsg in

t dro 12 rojects y a pos
grgtanggx%% éas%oﬁéPEFgll?f B&yshd fera efdrsushaceal
(162) @Gaﬂﬂ;aumxﬁctor ring (16). 30 3. The transducer
as clainmed in clain11 characterized in that the
hydrophone (12) recessed by a negative distance (h)
behi nd T str@?ﬁjdwlf age (A6R)mest llhedi'ﬁefl@f:t Qllafi::nﬁg 1-4,
(18). natactes iLbansdycenags gl Igge I gne, o Cl@ihs ;
1-3, characterized in that the h Shone ( ﬁ?
suppor CEEPEK tefe Gef Fagt 6|Ef(1§£)'—05y Hﬁénsvxﬁ at 204a26\\W0ne

23.11. 2 er §17$paeabokts) ogORReged9f hard foam for
spatial@agssociation.ES. The transducer as clainmed in

of clains 1-4 5 characterized in that the
?gflecﬁbﬁlﬁﬁﬁpq@mgersassuﬁpomkﬁﬂ on the refl eehofns(Hl)s,

t pa ( conposed_.of hard foan1 6.
The ?r§E§‘§‘%Eé?9§§ea aed Thibne OF ol HIRCES 96 Ene

char acTEFIL2E8°Fn (R4t %%e“@ﬁpbﬁdeSSDothéhéreqeéhegtmhnge

11) i someiebeByt enkheyGr-egHEALY (1ange covered by the
gydzophgne (12)y 7. Thg trgnsducer gs claimed in one of

clains 1-6, 15 characterized in that the refl ector
rifng (T8 itsrarcohpesedaof antei0aM one of claims 1-6,

characterized in that the reflector ring (16) is
composed of hard foam.

8. The transducer as claimed in. one of claims 1-7,
characterized in that the reflector (11) comprises
a metal plate (13), preferably a brass plate, and
a hard foam panel (14), which covers the metal

plate (13) on its front face facing the sound
incidence direction.

9. The transducer as claimed in one of claims 1-8,
characterized in that all of the transducer
components, such as the reflector (11), the
reflector ring (16), the spacer (15) and the

hydrophone (12) are enclosed in encapsulation (21)
composed of sound-transparent plastic, in
particular of an elastic elastomer which can be
processed using the casting method, and in that
attachment means (22) for attachment of the

transducer are cast in the encapsulation (21).

10. The transducer as claimed in claim 9,
characterized by the transducer being fitted to a
boat body, which has a pressure body and an outer

skin (23), of a submarine in such a way that the



8. The transducer as clainmed in one of clains 1-7,
characterized in that the reflector (11) conprises 20
20%e28WCpl ate (13), preferably a brass plate, and a
2@r.@ 1f.@@f5panel (14), which Zovers the netal plate
(13) on its front face facing the sound incidence
dlrectlon 2@ 9. Tge %ransducer as clalne i n_one of

cl ai mTRE, T¥ar et PP 2 EG°PRSEAEE LGP (6 )y hahich faces
t r ansdbeersowndpdonentisncsudi rasttilbe , r efd eclosh( ¥ixh tdhe
refle (16) h ager (15) and the
hydro%&gne f%%flégétg%c 8§2d%?n encapsulatlon (21) 30
conposed of sound-transparent plastic, in particular
of an el astic elastoner which can be processed using
the casting nethod, and in that attachnment neans (22)
for attachnment of the transducer are cast in the
encapsul ation (21). 35 10. The transducer as clained in
claim9, characterized by the transducer being fitted
to a boat body, which has a pressure body and an outer
skin (23) , of a submarine in such a way that the

204. 20WD 23.11.2005 - 9 front face of the

encapsul ation (21), which faces the sound incidence
direction, is flush with the outer skin of the boat
body.



