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WD 2006/ 015646 PCT/ EP2005/ 006383 ELECTROACOUSTI C
TRANSDUCER ARRANGEMENT FOR UNDERWATER ANTENNAS The
invention relates to an el ect,roacoustic transducer
arrangenent f or under wat er aﬂtennas of the generic t¥§§83

d¥0 388 6/0156& 6pr echar act eri zi ng cl ause DFTCFEFH3/0

one known el ectroacoustic transducer arrangenent (EP O
654 953 Bl), the reflector is a spring mass 10 system
CONITESTHGACOUSBE: WINISDUCER QHreNdRVENTe FOH aiNOJHRRMZAELER

and a spring, which is fo t he foam panel and
carri.es sound poorly. Theggggﬁg%gnel isin the form of

an elastic soft-material panel conposed of

p%ﬂ@“ﬁﬂ&@ﬂ%ﬁ&@aPélgygsnEBwaﬂﬂéﬁéﬁﬂfb éﬂf@ ﬁfh ducer

suppress natural disturbance resonance y nmeans o
s AGRNIRTSIYu QT endanvad 51 |13R HINEE |%f i Hyeryeseeric type

beleraerd We Rl rehests e 16amps chendengrwavasm The
i ndi vi dual transducer elenents in the transducer

arrangenent are in the formof hydrophones. In order to
Zanro@ecekhb@nIramedureacansamgenenansdheerefiﬁmamgement

angeA 5‘4995%r B ””eCctH droefﬁllh&‘”thé}ydr ol sfhg  mass

i nserte t|n ydrop
a@b’@@%l%ﬁ)mﬂc@mg t®d @@%@er whiighoideforgedainn dilie apetal

agautal elahg 1ol §}B§D§§d ghstangs fbeHﬂeEih%yr @JﬂeeCEcSHm gdgel
spacers are 25 fixed accurately posi tion on, the

r éﬂde&a&rrletso FNH R - or?“’iet sfci‘?é‘t a}EP""rbefJatJes ¥yrthe form
exdnpl enby arassiof sl imditrddeintlati @aselln t bempesall of

p r e adhesi ve ndi n he spacgrs. are
k%&&u§ € g%lt%éa sangﬁnatergaﬁ gl? e h gd géSlgned to
eﬁ@mmlsalr@tum chipsugbapref eraginpncespdyedmoans of a

%Iamwd?@nestxg&%ﬂehe wild] YW ethane h@ﬁ@%emé Nj £t Lek g

into the casting and it is_cured, the conplete

tP&ﬁ@’&&@ert"ﬁ?r‘aﬁbéhﬁPeﬁ§s 8D VAP ohﬁflﬁénaa%‘fﬁﬁ The

mabhdividual transducer elements in the transducer
arrangement are in the form of hydrophones. In order to
produce the transducer arrangement, the reflector and a
plug for connection of the hydrophones are inserted in
a casting mold. The hydrophones are adhesively bonded
to spacers in order to maintain an accurately
toleranced distance from the reflector. The spacers are
fixed accurately in position on the reflector, to be
precise on its metal plate, for example by means of
small indentations in the metal plate, or else by
adhesive bonding. The spacers are produced from the
same material as the hard encapsulation, which is
preferably composed of polyurethane. Once the
polyurethane has been injected into the casting mold
and it is cured, the complete transducer arrangement is

removed from the casting mold.

The invention is based on the object of providing a
transducer arrangement of the type mentioned initially

which has low weight with good performance data that is
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35 The invention is based on the object of providing a
transducer arrangenent of the type nentioned initially
whi ch has | ow wei ght with good perfornance data that is

olfor L8 /(HAEdLe the opti ons and fi 6 & TERTTes dase3

According to the invention,-the object is achieved by
5 the features in claim1. The transducer arrangenent
acear dichgntjed, heinnvendénn tdiasindresasyanhageophabnsheand

h%rl%yi%%n‘% s_'r”l"!:%t e of the netal plate, in particular

["fumnum p at'e, acshl eves an 10 enornous wei ght saving
vvlth the transducer arrangenent having the sane

bendidig isld fé@eﬁﬁeaaddwtlm Chtis oBfestedsbycdnistldd by
pl ate. Thé arrangenent of the thin double | ayer

c S0 SEq orres fléhrﬁjia&)?brl ‘on the one hand and a
rrat erial layer with a | ow acoustl c i npedance and 15 | ow
Sit r ef er abl acork ayer t he, ot [
?u% t%fllg Su?eéﬂ St 67 9\/#8@1% coroéll o ap%r%% ma g%nFlon
aﬂnalsdetzihe r efiiveptegeartdatastlze vbo:ye:g@@mb bad;lrutc@uﬁﬂeomf the

rafdiQn despid e {hehoneyqegh %tlwh%w;ne I:Qfattehe a*@f&iaéves an

plate. I'n conparls n to an enbodi nent wt out any
d GRSTEUEy Sfe BB e EBAVERS MaRBy &ditp STFRRIUG a?aﬂar%lﬁ%ement
f@@m:@@nethet h@arb@cksetrmlfrrgantstﬁatfh@sbs dacrersedwbych is

th 25 dB f nsducer arrangenen fre enc
R R0 6odG RS TS O oo B BSMFRhe fvi ght LRn
tId@Lﬂrmnsbh.w@r aomangedremﬁ a sftomwst layet abhe ther one hand
EH'EJ$§E QfoﬂgyéfoalEﬁ”BF@d% é%gﬂgéEAEER edanc7oand

erwat er vehicl es or exanp recel ving and

t rléWs Aers ity ARSI RETOY 2 raqrk SJO?WF‘—' fen et ebhon Bernd
M@ 1&0UR Wi Sl Bt i dHl OWS . a3 3ood approximation to

an ideal reflector and has a very good back-to-front
ratio, despite the honeycomb structure of the metal
plate. In comparison to an embodiment without any
double layer between the honeycomb structure and the
foam panel, the back-to-front ratio is increased by
more than 25 dB for a transducer arrangement f£requency

range from 10 to 30 kHz.

Owing to its light weight, the transducer arrangement
is most suitable for fitting to autonomous or remotely
controlled underwater vehiclesg, for example as a
receiving and/or transmitting antenna for a mine sonar

for detection of mineg around which sediment flows.

Expedient embodiments of the transducer arrangement
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, the foam panel is replaced by an air-filled

cavity. In this case, the increase in the back-to-front
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Expedi ent enbodi nents of the transducer arrangenent
according to the invention, together w th advantageous
developnents and refinenents of the invention, are

CL%IOLE’SGQ&'&%GI&%E further clainms. 35 Accof, g”f?%ﬂ?o??&o&m

odi nent of the inventioh
panel is replaced by an air-filded cavity. In this
case, the increase in the back-to-front WO 2006/ 015646
PCfE[tEI%Z&CEs’LﬂﬂﬁSRﬁ from8 thratdaublesuldyary is oavdmenaorbtiean

:é S V%.dé{(;ler §€é@ago %ied%arﬁ@ tthril’?é&l?&ér o?r%%ﬁ %ment

sane r'ans rangement  frequency range
3FnaReEYAGERAE °F t19 dite 3@dvEF-ageous enmbodi nent of
the invention, the transducer elenents are attached to
the netal plate S%Fneans of spacers co

sed of
pPESArEingThet fei fadyRe % |§ng§FBﬁEH s@dh the
t Hatveiitd orgi silencerbetdeesrt beemenust aeecCcenttaichafd tihe the

tr uc lements and the refle LS <S (I .
SRR oS HRRdmn Ry RGN S OIPR B ondhaRi oL
tﬂ&h’—sdh@eghtarqfangbﬁerﬁpam i $s| elssitgmad opecijuahedr the

ofdlt&%na@a\/&iﬁm&b £hof aeoueeaewfa@ﬁ@e&»r %ﬂsd&&wtransducer

arrangenent Thi s ensures t at he sound whi ch IS
 EHIBRTEE oAPAndnEs Tl SCEer 18 GOty ueE) \Femparison  to

supey i mpased @@véh@n@@hndA wWairch d s whdagddnd r eechneducer
or transn1tted he transdu%Sf el enent s. A%cor

SRSy T odYhbadi meRtCof CERE | AUBNt UAF LS50 Phat the
S““amd@n@ft“ he met ab phateowbich poBmssucewar drtdegenent .

tﬁﬁﬂ%ﬁ ?f%§nﬁﬂéé % CQﬁiﬁgimWﬁfb@ EE'QE ¥@ted on the

conmpose a nateria mhose acoustic | npedance 1S very
miEH Ueesont hbh crRastelichdiely aftPeslmrrsadsenadhe sound

pegsidl e itsd Wikedms, TG Er i |ayRisnibid&d has the

transducer elements.

Acéording to one preferred embodiment of the invention,
that surface of the metal plate which points toward the
transducer elements 1s coated with a thin layer
composed of a material whose acoustic impedance is very
much less than that of water, and i1s as close as
possible to 1 kg/m’s. This material layer, which has
quite a low density and is preferably in the form of a
cork layer, acts 1like an ideal reflector on the
transducer elements, thus increasing the reception
sensitivity of the transducer arrangement, being
operated as a receiver, by up to 6 dB in comparison to
the transducer elements in a free field. This also
applies to the transmission level and the efficiency of
the transducer arrangement when this is operated as an

acoustic transmitter.

The invention will be described in more detail in the
following text with reference to exemplary embodiments
which are illustrated in the drawing, in which,

illustrated schematically:
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25 quite a low density and is preferably in the form of
a cork layer, acts like an ideal reflector on the
transducer el enments, thus increasing the reception

sensitivity of the transducer arrangene '
oﬂ@r5?86/3¥5§4ﬁeceiver, by up to 6 dB i%&g gﬁ%§ﬁ9%§§83

30 the transducer elements-in a free field. This also
applies to the transm ssion |level and the efficiency of
t he transducer arrangenent when this is operated as an

acoustic transm r.. 35 - The . . -0N, W e
descri bad i ;DréhggFa% %#ﬁ%%&pgigﬁ o%%%%l?gxfhﬁfp hoan
reference to exespkatyoembuvatient $rapgdelgesdr e arrangement

illustrated in tﬂﬁv@ﬁgm‘fﬁheér1ﬂyﬁﬂgﬁucéﬂ | usthated at a
schematical ly: W) 2006/ 015646 PCT/ EP2005/ 006383 4

Figure 1 shows adfi§REPEGIEREM SBEt FBATERFough an
el ectroacousti c transducer arrangenent having three

transducer elenments at a 5 distance fr 10t he
Figure%29§ﬁ8 asbgwgpe%tiRﬁfﬁHﬁch§fF%t%ggh%?§3%9%é1a§f e
plate, in the fometefl @ladeeycionbthet fartnupé, a marnrycomb

t ransducer arran%@gggkuréo show, Qﬂﬂﬁg&ﬁ%é&_éyggngeﬂﬁnt

Figure 3 shows the sane illustration as in Figure 1

a nodi fied trans§bewr 1ar FAAY&Rent . 229 The

el ectroacousti c transducer arrangenent which is

sket ched schenatigglly in the form of quggludinal .
sect i oF 1PHTEI gur 8"PYSnd F2° i nféfided *%ﬁh%a tnder water
antenna has, by wWayuek exanpfe, &hreeodifiwducerr@sducer
el emrents 11 and %r&%% eckQt 12 which is arranged behind

5
The electroacoustic transducer arrangement which 1is
sketched schematically in the form of a longitudinal
section in Figure 1 and is intended for an underwater
antenna has, by way of example, three transducer
elements 11 and a reflector 12 which is arranged behind
the transducer elements 11 1in the sound incidence
direction. The transducer elements 11 may be not only
transmitting transducers but also receiving transducers
or hydrophones. In the latter case, the hydrophones are
in the form of spherical ceramics, preferably ceramic
hollow spheres, such as those described in
US 6 029 113 A. The transducer elements 11 and the
reflector 12 are embedded in acoustically transparent
hard encapsulation 13 composed of essentially viscous
elastomer which can be processed using a casting
method. By way of example, polyurethane (PUR) is used
as the elastomer. The electrical connections which
necessarily lead to the transducer elements 11 are not

shown in the illustrations, for the sake of clarity.

The reflector 12 comprises a metal plate 13 which faces
the transducer elements 11 and has a honeycomb

structure, and a foam panel 14 which faces away Zfrom
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the transducer elenments 11 in the sound incidence
direction. The transducer elenents 11 may be not only
transmitting transducers but al so receiving transducers

or _hydrophones. In the |atter case, the:§¥dr%£$on%; are
2H0j 00K OL§EAbof spherical ceramics 006383

ceram ¢ hol | ow spheres, such as those descrlbed in US
6 029 113 A The transducer elenents 11 and the

L Qﬁl'ge%txﬁhsli%c@&e ee_raa@dﬁ@,ds 1n ag@LiLSé ic&ﬂﬂﬂcyseltclI 266 pRredure -
ard ,encapsul ation conpase entia VISC S
g S tior Lo onThEn AT clbetes e repgt et FAEE che
mabhegcobp veyruafteseanpd eplpol yiieet hahewli RUR) cas lreedseen
agth | a The e cal ,.gon S ;
nécesgaglléggeadbﬁo ?hehggéggducg? Pgien§§ 11 a le’ot n
sEa@mren 2t he 9 | preferbbnsnangEachersgdkérem dligtit ynesl,

T%%c&efa@ca@ﬁml%uﬁonm | 88n adoRiak Platd 185 WiisChafa0eseq
the transducer elepments 11 and h sgﬁ_hon conb

sPEGEEGre, L dMgE R bamiFdFel 142 aR&yetr o vird
20000215646 K CEHER2005YHP6383 (whicht hestsansducee metal

I 1
CLUTRU L300 Lo SaBSRas ol PLRRULS S AT roam

sM@mt@rmhnIW@w of . wihéhhczrsbe swoerfhs rifqawe panel

faym ofh 2 def aidom By K exampl@ridy 5 Jmhapu e a?co111§tlc
preferably manufactured fromlight netal such
aFWeRgRCEA i Fe BBUBLEN apster sEhan akhakged Wdteenthat

tlis, lﬁbtfﬁayphai ehalks3 aanﬂéltylelcﬁv@ammte)h leﬂo:aadls Cpn_@iflsdaﬁee}gly
a (0] ayer est on t.he a,
" ysaA s R S0 e T e Yy St o e
n&heﬂﬁﬂlﬂQﬂMHg]ﬁEXWWWeﬁEI@SOSlynche fcoan panver U4 The
a C fa t C
R kg Q! rgg@%ﬁﬁis,o 1@1@1 1}% Wa;a %%Pt@érhﬁariéﬁ}?% €he

IS very | ower than t er,
foam panel 14. By way of example, the layer thickness

of the foam layer 16 is 4 mm, and the layer thickness
of the cork layer 17 is 2 mm. In contrast, the layer
thickness of the foam panel 14 composed of pressure-

resistant foam is chosen to be 15-20 mm.

In order to maintain an accurately toleranced distance
from the reflector 12, each of the transducer elements
11 is adhesively bonded to a spacer 18. The spacers 18
are fixed accurately in position to the metal plate 13
with a honeycomb structure, for example by means of
small indentations in the metal plate 13, or else by
adhesive bonding. The spacers 18 are preferably
produced from the same material as the hard
encapsulation 20. That surface of the metal plate 13
which points toward the transducer elements 11 1is
covered with a thin material layer 19 composed of a
material whose acoustic impedance 1s very much lower
than that of water. Cork is also used in the same way
as in the case of the material layer 17 as a layer
material with a low density for the material layer 19.

The layer thickness of the cork layer 19 1is, for
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is to say it has a very low density. Cork is preferably
used as the material for the material |ayer 17, so that
15 the following text refers only to a cork |ayer 17.

The double layer 15 is relatively thin j e
tBOt BRO6BARFHANel 14. By way of exanpl &%g%af@%383

thickness of the foamlayerglé is 4 mm and the |ayer
t hi ckness of the cork layer 17 is 2 nm In contrast,

t BRahpye!r 2@grkickiessyof2 e fDam pamél lbyesconposéd ofut
pressure-. resistan amis S to be 15-20 mm In
oPnglPotﬁﬁiﬁfgﬁnogngggcﬁP%?é?§ ?greranced di st ance
fromthe reflector 12, each of the transducer el enents
25, 11,.s est Vv honded. acelogkd: dJhenspaeersch
13%@%%@%8 %fcc‘glpétely inStpgls?t iggn toothe netal  plate -
181ishpnrcabrEMEPSOHHSS BFAUEHE, G@@rtegxé#pﬁéleob“yﬁ%%@’%‘fes
sgﬁhl _ﬂ@gﬂég@iom%ﬁa tihe et almgguatjm 18?mpairi%d;61€ by the
adhesi ve baondi ng. e.spacers 1 re preferabhl .
pR&&Tc 5 oY éarfeoﬁ?raf"er?%arnsa ucfehlg ﬁg%’agge%eﬁg which
eneapsubiaki oo 2@ ecEiatssuwiEn e aof bt bad neteaidwildate 1Bor a
ic ints r d r ; j 4 ;
ey Nt XU AR S BRI S by with
mat erdErowmhbsadaddtby i ctherpbgaabe i’ véRp MRATFIThel 8358
t hapsbhat Oheallls teRK drie dhRa-tésethi ntHd avBaiMRengh A,
as_in the case of the Hgte i,al layer 17 as a | ayer

m&berci 4°F WOt F2Y LERSIEREPt §/for the material |ayer 19.
The [ ayer thickness of the cork layer 19 is, for WO

2006/ 015646, .PCT/ EP / Qégﬂm :

a%g’lgoxi]trjfﬁa""tn('es’ld)}1 4 rmn%%%%él%%%r%%% a;%é:( [ ge c:uttO ,oaut fi%rther
t keeapdaryf i immedrs iiBiCIThes hel HBLERtEAe 18pdcEr sform
1%f'sa§hQ§§@%fﬁﬁﬁﬁﬁ$@t Lberi6ndi shangg ghekween thes been
acoustic center of the hydrophones and .the netal plate
13004 fd gl | 17 n CHFSSEEh 9 e transducer arrangement

described above by replacing the foam panel composed of
pressure-resistant material by a closed cavity 21. A
frame 22 with a U-shaped cross section and with a base
plate 221 and a circumferential frame limb 222 is
provided in order to create the cavity 21. On the side
opposite the base plate 221, the frame 22 is covered by
the cork layer 17 of the double layer 15, which rests
on the free end of the frame limb 221 and thus encloses
the cavity 21 together with the frame 22. The frame 22
is composed of a stiff material, for example of a light
metal, in particular aluminum, or a pressure-resistant
plastic or foam. The cavity 21 is preferably £filled
with air and, in addition to increasing the back-to-
front ratio, is also used to accommodate electronic and
electrical components for connection to the transducer

elements 11.

The hard encapsulation 20 which encloses the transducer
elements 11 and the reflector 12 is not in the form of
a cuboid body as in Figure 1, but is readjusted in the

area of the sound incidence direction of the surface



mean wavel ength A for a transducer arrangenent which
transmts or receives with a broad bandw dth. For a
transducer arrangement which transmts or receives with
10 a narrow bandw dth, the height of the spacers i
cH8s@P0F4OBacEEss than one quarter of tﬁ@ﬂ%%ﬁ%qgiz§9éés3
that is to say |less than AL45; The transducer

arrangenent according to a further 15 exenplary
epbadbient o Whikd igpHddiustlr atednsautbe felementsa 11 by

| ongi.tudi nal section in Figure 3, has been ifl i
cBﬁ%éFP SﬁlFéith%uﬁgﬁﬁsdﬁ%% © arF ARgeEht a(nggﬁ#%ég?kléhl
apave by repd acragsdbesfoawi paneh epppoxetagely constant
PLERSUSET eSLil BRhe Bl Of IAli DY atlpieg Caykly dHe Arddka
frame wi th a U shaped cross section™and with a base |,
peacepgRlashana 29 redntepefticdlsducie FPRpOYR2TRSULES 1in
pEﬁﬁigﬁgehﬂaoég%énbgméﬁﬁahﬁvﬁﬁﬁ gayi ¥ r 2deafnahfeesi de
opposite the base plate 221, the frane 22 is covered by
the cork layer 17 of the double |ayer 15, which rests

25 on the free end of the frame |inb 221 and t hus

encl oses the cavity 21 together with the frane 22. The
franme 22 is conposed of a stiff material, for exanple

of alight netal, in particular alumnum or a
pressure-resistant plastic or foam The cavity 21 is
preferably filled 30 with air and, in addition to

i ncreasing the back-to- front ratio, is also used to
accommodat e el ectronic and electrical conponents for
connection to the transducer elenments 11. 35 The hard
encapsul ati on 20 whi ch encl oses the transducer

elements 11 and the reflector 12 is not in the form of

a cuboid body as in Figure 1, but is readjusted in the
area of the sound incidence direction of the surface WO
2006/ 015646 PCT/ EP2005/ 006383 7
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contour of the spherical transducer elenents 11 by
hem spheri cal bul ges there covering a hem spheri cal
part of the transducers with an approxi mately constant

er | ess. This matching of th
gﬁéaéggk Hﬂ%ﬁggo to the transducer cont ?ﬁ%szaotss/qonmw
the antenna arrangenent hawi 8g-a w der beam angle. WD
2006/ 015646 PCT/ EP2005/ 006383 8 PATENT CLAIMS 1. An
el ectroacoustic transdfAEENTY CadddfFent for underwat er
ant ennas, havi ng transducer el errents (11) 5 which are
at a di stance from one anot her having a refl ector Zi)
which RB arl&TiePIrEmMSd S het T35 r aEF@Hﬁﬁ{“gnEl or
i gnBBewsedrd dmcégence diaweield onranddhasr aehethehtpl a(tlel)

13) (which faces the t d

pAPEFCUI S afiCal G TN e g & oARCEo panet= (13
wheEhebsolrodared winidthelsi derafgefiebgbiall theattergrgjucer
f@ﬁéﬁgn way 1hromd he,d r agg &Cﬁﬁcﬁhgﬂggt%lr@%%lona@id has

havi ng ar encaps ation conposed of an

ePageéagr PARiteh (ddnr dudsh ﬁ@%ﬁé&é@@bﬁ SiErgnts

a @11 |51$ rﬁflls;ggtﬁlc(dlﬁa)n aﬁaaﬁzﬁmm@d p]rhttehgt ahhteharetiwam
e a.honeycanb. structure,. and_in that

dBt?r Ieg Qyﬁé ‘(’]fté'?h(\?rﬁl aste(:dow‘f)laisgiil ofSlao{j1 o%#n Itgl erm&al

(ﬂ)ﬁ)a.t\ﬁhl Cmreﬁas:mm t beaget &tompl dhe (t8xnaddcef aelements

'ng%“ al l;ayet, &% 7)na% %Ja%%owe(zfoqaremeo(w an

S CO ose teri 0ose acoustic |npe ance
91Ia§t@@ls9f vidieH e%tsrwmd% helke ot raaseryreirs edremgnfed (11)

bghyweenet I'J}%fri%'b%lorm @ats | (@ax@!&éﬂl@efépaﬂﬁ panal dHed)metal
The transd ucer arran as clained in ﬁlajm
a

2.
cRAP&EL et Hed PRR that é(c& bl 1 L?"“”?'lS)?Lrl s} I%gﬁgr
2510hh>ﬂékm358_&mhl n:la i S(wanmlH 1¢ compasksorft oat Heam layer

hikness. of Le JoagPael (AbandibecPr pifT At of a

r XIHH%
material layer (17) which rests on the foam panel (14)

and is composed of a material whose acoustic impedance
is wvery much less than that of water) i1s arranged
between the metal plate (13) and the foam panel (14).

2. The transducer arrangement as claimed in claim 1,
characterized in that the double layer (15) has a layer
thickness which is small in comparison to the thickness
of the foam panel (14) and is preferably approximately

6 mm.

3. The transducer arrangement as claimed in claim 1
or 2, characterized in that the transducer elements
(11) are fixed to spacers (18), which are attached to
the metal plate (13) and are composed of plastic,
preferably polyurethane, and in that the height of the
spacers (18) is chosen such that the distance between
the acoustic center of the transducer elements (11) and
the reflector (12) for a broadband transducer
arrangement is small in comparison to the mean

wavelength N, and for a narrowband transducer
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6 mMm 3. The transducer arrangenent as clainmed in claim
1 30 or 2, characterized in that the transducer
el enents (11) are fixed to spacers (18), which are

attached t the netal plate (13) and a
/0#§ erably pol yuret hane, and FET?ﬁg?9§g20@%383

helght of the spacers (18} $s-chosen such that the
di stance between 35 the acoustic center of the

tyBrsthmesnte] baehess( thpnamhe thegtery «f ofhe 1PRVESETGED
roadband transducer arrangenent is small in

conparison to the nean wavelength A and for a

narr owband transducer WO 2006/ 015646 PCT/ EP2005/ 006383

346\/:{ ;%@%ﬁ@%hs?%c%@ﬁss?iﬁﬁ%@ﬁ@ﬂuaet erlafmedein one of
. e tra
BLOHER of 3 5 EPAFAE 3 il BT 2 SdEn T e e
Srhléta@ze plgati&e (1o®t avhptlat @oitd)s whpwar@outrhes tapamsgucer
Ians
f%?§%ys gfg %gggggEéé &l%% LstfQat gdcwitinia1bkieR (19)

conpose a material whose
aCOM§®$ed|q@edamééersa&ew?osﬁuéﬁ°P§§éctHQHeQﬁEFe fis very

V‘{%Sﬁ 1&QT°, 5th§HetE£én§§Uﬁ§£eﬂf rangement as clainmed in
one alns 1-4, characterized in that the nateria

Iayer (17, 19) conposed of the material with a | ow
a§0UStTﬁe|ﬂﬁ3ﬁﬁﬂu&éﬂSaﬁrangkméayeﬁﬁs16161m§@eljl one of

nsducer arr t
chIFaEPof do0 THATEE T e ool Era SR, prepial gaver
Iayer B7, dﬂ»po&e@ppfo%hﬁaﬁ@?@ﬂ}%ﬁnW¥Eb7a ¥Ry acoustic
aggggg%ﬁgg ggrgnggggngaggrglalned in one of clains

aracterized 1n that the foam panel (14)
6. The transducer arrangement as claimed in claim 5,
characterized in that the layer thickness of the cork

layer (17, 19) is approximately 2 mm.

7. The transducer arrangement as claimed in one of
claims 1-6, characterized in that the foam panel (14)

is composed of pressure-resistant foam.

8. The transducer arrangement as claimed in one of
claims 1-7, characterized in that the foam panel (14)
has a closed cavity (21), which is directly adjacent to
the double layer (15), or is replaced by a cavity (21)

such as this.

9. The transducer arrangement as claimed in claim 8,

characterized in that the cavity (21) is air-filled.

10. The transducer arrangement as claimed in claim 8
or 9, characterized in that the cavity (21) is enclosed
by a frame (22) which has a U-shaped cross section with
a base plate (221) and a circumferential frame limb

(222) and the double layer (15) which rests on the free
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i s conposed of pressure-resistant foam 8. The

transducer arrangenent as clained in one of 25 clains

1-7, characterized in that the foam panel (14) has a

gj, 519@%: AYidead 21), which is directly agca¢eprk0obs6/00kE883
b ayer (15), or is replaced by a cavity (21)

such as this. 30 9. The trarilsoducer arrangemsnt as

clainmed in claims8, char rlze in that
(2a9s i afaFkef frpag. Ligo Cgu%%Y ]érrangelr?%%f\é ?iate

ctaped 4 @I@i@ﬂ:a%nc@rfﬁomchtar acterized in that the
cavity (21) is enclosed 35 by a franme (22) which has a
U-shaped cross section with a base plate (221) .and a
CiIcunteeentricalsducere Arndngemeny afd ¢hRIBRGLIE | AyRr OF

(I5) i £h: Fest syan.Lhefrge W0:20064045640ectxical  and

063 ends of the frane I%ng (222) che
amtiecbyensCt hEOPROBSPIEEL e WHISHY ) 2LR aCTi8FanT® f rom

| traddaudbe transddserialrargeseabmasdatadned itheo r@ vty
5 clainms 8-10, characterized in that electrical and
el(@&tronic conponents which are connected to the
transducer elenments (11) are accomodated in the cavity

(ﬁé)of%ﬁel%zéﬁga%géwngEEﬁ @ﬁ&ﬁeggﬂ?nEl§§m§ﬁahﬁﬁdoh€ of

- C aract rized in that the

t cansdacer 9, el ethantactemizad e iR t HEdlor ITFBF sﬁrFéaﬁScdaLfcer
cerapbrss pref enabl vircerna echal | ofv spherésal ceramics,

preferably ceramic hollow spheres.



