ACOUSTI C SUBMARI NE ANTENNA 5 The invention relates to an underwater
antenna for fitting to a hull of a submarine according to the

precharacteri zrwggzgig}aiﬁﬂf claiml. 10 A known i r&aﬂf'/lEu,g_%rg?@ggga

antenna (DE 38 34 66 which is referred to as ank -af ray,

a transducer arrangenment which is arranged at a distance fromthe
hul | of a submarine, referred to for short in the original German as
a "UBoot" [Uboat], with a 15 nultiplicity of hydrophones which are
at a distance from one another and are arranged one behi nd the other
horizontally in one or nmore rows along the hull when the underwater
antenna is in the installed p6SP¥Ton, RANE ANEEWP ng plate, in
order to provide a 20 shielding effect fromsound emtted fromthe

hul |, which daﬁpénguﬂkﬁ&ﬁohs ?éf?ﬂﬂ?dagenhpduEBgrQXgéPpQQ&%%n %ﬁr

sound i nci denc% direction, is designe he spring-nmass princi

and acts as a feFtrEed o whf chle atbust | eRPISLICGE t aFROERENT oler the
frequency rangeredher®3 dryicdrioghohessare laledmon.t he danpi ng plate via
a cl anpi ng structure, and the danping plate is nounted on the
structure V\@ of the hull by neans of sprung elenents, via a darrpl ng
layer. 30 2 1ifedmFankiattennaICHNR et | SDFPReN sS@EKABWAL 6RO 1)
submari ne (EP 9n2dd 525 elfF)reascaasoacalded dndrophaneastreasmicam t h

a plurality ofalamr@&rmeswmrphlérg 8L anged. ab @lggt%ﬁ%gcefrfo m,Qne
another in an elastlc oil-filled Ire e
streamer is 35°hetd%dt a cﬁ%ﬁ&éefro‘?ﬁfteﬁéeﬁultfo OV-EF |itfsorlfongilttfd?ienal

extent by hol dongoielednmentsrmdt chesar ea at taehed 1 o theodat]l, atwiah a
di stance fy:pm gne: another, Jbeheatgrsﬂgneeg eURALS, AR atta%he&%toadq%e

base, for exangl e b%/ scréw_ connection, which base is connec
the hull, and Sr@"{1% PV Ahad frde ERANIAG O t RelaHed | th kether

attachnent el ementzyntstiilegh iol aspe t be hyde ophene agbrngamie arQundiHdns
fl eXI bl € tUbe J@I@f,SI ngeﬁﬁa@éﬁsghgeﬁﬁeﬁg’ l%o SegngtFalple%Stégs:wlon

rubber for exa provi des sound decou arranded

whi ch
bet ween each aﬁ)dacm?esnt %l @ﬁﬁlﬁﬂnﬁndptﬁ%e'f | i bloédteﬁbetEasPﬁ‘g‘”d*e t Re
hydr ophon€ (st reaineidirtheehydrophone stoeadreemandet hef:hal ding elament s

toget her with Liheiy @gﬁﬂq@@tat@ sel edl}ji;ggéeér SeHQP{&r@kqe b%%%réﬁ‘he ath

body, which is, closed off ‘on d facés and Is attac
att achnent Iug]snv\,ﬁtl%hsé?rl@ cdﬁ]ﬁééﬁﬁaetgltfﬁétb%'e is designed on the

spring-mass principle and acts as a reflector which is
acoustically soft in the lower frequency range. The
25 hydrophones are held on the damping plate via a
clamping structure, and the damping plate is mounted on
the structure wall of the hull by means of sprung

elements, via a damping layer.

300 A linear flank antenna, which is likewise known, on a
submarine (EP 0 214 525 B1l) has a so-called hydrophone
streamer with a plurality of hydrophones which are
arranged at a distance from one another in an elastic,
oil-filled, flexible tube. The hydrophone streamer is

35 held at a distance from the hull over its longitudinal
extent by holding elements which are attached to the
hull at a distance from one another. The holding

elements are attached to a base, for example by screw



The directivity characteristic of |inear underwater 15 antennas such
as these has a narrow bean angle in the horizontal direction,

depending on t ﬁlto‘?'&%a‘%?ngt h, and an extrenely g%g%%po%g%g in

the vertical direction, ich is governed by the n
characteristic_ of the hydrgg@gngf.ezo,Cne known, flat underwater

antenna, al so T8I Téd" o™ ant e (DEY0-2062° 0371687 2AF)

i s conposed ofame plfaikcakit yorof tpanel -fidee antenfrcesegment ssheldehike
antenna segmenithasmancacausticalsly tphansparenispl astic 35 Hedvchike
a plate, in mhughaa%drgghones agragged_ln ro and col ums, 3nd an

i nfl exi bl e pl ate,  WhircH i ¥ s e s T A F et %ector® ahid> a9 ar FAnged Shéhi nd
t he hydr oplonegsisarttheosognddi néi déaceidi vectildmr areer ersegdded. aAd
flat hant eg_na S/t}f:ir&halsp%@%é@;] 58%@ desbgped, 30 19[1 arr%%bgag%e%%éﬂnas
in the mediumto relative i requency r e. has a _good .
front-to-backE?ﬁ?i@tzﬁﬁggFgB %33VFHé Yo ﬁebg§%¥V8EM£4Qﬁﬁ¥ﬁﬁnﬂh8f
directivity chHarachediatiang nstheamaart | Bad hedeppliore r ahgeamandand

therefore an idpy ovedysh@nali=k@nB9i S& Jatie, PeoAUSE0f 35 dthBnent
Capabl|ltéot0 %letlvel¥ﬁc i ne  the out put sH%Q?Is fro
S

onb t.he
hydr ophonés whi'cHEFE &rFangea-verty cal Fycdre S wnieh 35° closed

off on both end faces and is attached to attachment

lugs which are connected to the base.

The directivity characteristic of linear underwater
15 antennas such as these has a narrow beam angle in the
horizontal direction, depending on the antenna length,
and an extremely large beam angle 1in the vertical
direction, which is governed by the natural
characteristic of the hydrophones.
20
One known, flat underwater antenna, also referred to as
a flat antenna (DE 10 2004 037 987 Al), is composed of
a plurality of ©panel-like antenna segments. Each
antenna segment has an acoustically transparent plastic
25 body 1like a plate, in which hydrophones arranged in
rows and columns, and an inflexible plate, which is
used as a reflector and 1is arranged behind the
hydrophones 1in the sound incidence direction, are
embedded. A flat antenna such as this which is designed
30 for receiving antennas in the medium to relatively high
frequency range has a good front-to-back ratio and also
provides good ©beam formation for the directivity
characteristic in the vertical reception range, and
therefore an improved signal-to-noise ratio, because of
35 the capability to additively combine the output signals
from the hydrophones which are arranged vertically one
above the other in columns when the antenna is in the
installed position. A flat antenna such as this,

arranged on both sides of the submarine, can be



above the other in colums when the antenna is in the installed
position. A flat antenna such as this, arranged on both sides of the
submari ne, ca €0 in underwat detectio i i gni ficant
advant ages ngviggl vt ce;rvvater antenﬁ%s arrange%cwl/%%@?%m%iﬁ%%
submari ne as the wet end, of a panorama sonar. 5 The invention is
based on the oBfRtIYSSt didsi gHitRFEIRETT i CEFAGELP™ t hil Uhdef W@t et cant
ant enna, whi chaéxdrends:sovercan hiresr t ontibewditdd wherndesi gt mighoad
flat antenna fof,a Sumarinessyeh that, 4 he, reflectpr s Cogrgﬁtar%ﬂtly
10 decoupl ed fronlﬁ he hul |~ and can absor b b I nmpacts andoos% ting

| oads wit hout ddifige. According to the invention, the object is

achi eved by the features of claiml1l. 15 The underwat er antenna

according to tfe i pyentdon has }S&E‘ecﬁdé’rﬁn@t?eg the é&él%mg the

connecti ons or_screw un| ons for fixing the ref ector are |oade

excl usi vel y in"t'endi%n®t ahlde| HP@?aWa% FHEA 3 or B Wi X o6 1 eds
20 a result ofarosmd:d,atuct)ntsheartdmnm&ems daseégabsordeflldy ddersta ffor

sl eeves, whi ch, areppLeduced fhom steelyor r@f@eetttbqr-rgwtsog&%ql
pl astic, such that t hese forces do not Ioa he t hreaded connecti ons

and t her ef'dr e CHHHB SFandfe™t HéM The t 7B I’é?lq i %?ﬁorekl’ erBRESChetWden’
25 whi ch t he refdidtagrinigs lokdapedicutaldeowgthe refl ector to oscillate
relative to the screw connections, allowing the reflector to be

| argel y acoustijcally decoupl ed. 30 Expedi ent enbodi mnents of the

under wat er ant’ ?ﬁ%roéé‘@ r'di ng? etollt“FF'entllt‘n?‘enttlhﬁn CR06GEt Her afitRved by
advant ageous develprientes afidcrefm nenents of the invention, are
specifiedqsn the further clainms. 35 According to one advant ageous
enbodi nent of the invention, the nount has a base which is attached

to the hull ant'% BRISYHATBodiP Weh ASCAFaAgEE Betwedly spfgon has
reflector and the basenandepreier ablhy coentaw nsdnardtfioam and sdrew

second resilient; fleMBIN 4:5:SUPROLL 6d 0B L he refleglore %tcts%etlp
upper Lace, facing the reflector, of the buoyant body. The buoyan

body |argely cohpeisatds £8F tRAESHE: garftd ot eFhe FREGST FRFFe @i s
Furt her nor2e®, tdheresterferfenceidandorevehd5itnhatts eachesbishebed by

transducer arrangenents ceaeeeeg ed%eehbyaﬂzeweo&tceehefp&pyeetetm@x
and the rel atlveI%5 gfreat di stance between the reflector and the hull

whi ch this restds TP T0TACROT Gy R G Iné€ advaht dg€dus h&ﬁﬁodﬁ"rﬁ?ﬁ? of

the invention,da spacilngds| eeve thsearledngednbet wees, t hedf i tistrefore

resilient el er@a[htnoacmiia % ebygyant rhady., preduees,@ gamSeRanali.Qay,

bet ween the refl ector an the buoyant body, and is seated on the
stiff sleéve. wQﬁqy S lector "is clamped 1n allow the reflector

to osc1llate relative to the screw connections,
allowing the <reflector to be largely acoustically
decoupled.

30 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.

35 According to one advantageous embodiment of the
invention, the mount has a base which 1s attached to
the hull and a buoyant body which is arranged between
the reflector and the base and preferably contains hard

foam, and the second resilient element is supported on



15 sleeve creates a defined, water-filled gap between the buoyant
body and the reflector, contributing to the acoustic decoupling of

the reflector. Eu b - the second resilient ele

desi gned exc|u?§v%P§8¥§€ng% desired spr?ng charact%éﬁ%ﬁ%?éggfggﬁigo
axial 20 length of the spacing s|eeve is of appropriate size.
According to oﬁ@ead6§§%%g%8ﬂsEﬁﬁ%oﬁpneﬁPeofu@9ﬁ¥i MPéfRri oR2cthe sterond

el astic el enentreifsehedd, i man that ebluoghinnhg badner The abuegess Whddh

s incorporateda2gein tBEIEIIRGLLOr dLombLs ealyface: Wieh
t he buoyant body. This allows the installatjion area for the spacing

sl eeve and ther§§$8ﬁ30%1agPFEhﬁpgﬁﬁﬁt t8ebe KEpttererati vy dshbrtel 30
Accordi ng td onkahdvaathgeotise enbodidertr efrrihgeinaventionhe t hedseabnd

el astic el enentyi gchfstbe f@emQf,a,boblaw cyki nder .conpose O&reat
rubber or pol yyrethane. Axial apefture channels are introduced”
therein in ordg%sf%n%%j?ﬁﬁw?QRaéﬁﬁiﬁﬁf%?ﬁéPéc?%?i§F?ch6¥ltv%#?ﬁﬂqhﬁﬁ 35
cylinder. The desited spring constant of the hollow cylinder can be
set by the nunber and the size of the unobstructed cross sections of
t hese aper£§re channel s. The cross-sectional shape of the aperture

channel s i W 20107 546317 PCTTEP2 6857 DBASBV Sor eF&11BIy &I r Al arthsy

trapezoi dal . O hevectrioss- secidagral shiapes aie pasahbbe. between the
first resilient element and the buoyant body, produces

a gap separation between the reflector and the buoyant

body, and is seated on the stiff sleeve. This spacing

15 sleeve creates a defined, water-filled gap between the

buoyant body and the reflector, contributing to the

acoustic decoupling of the reflector. Furthermore, the

second resilient element can be designed exclusively

for the desired spring characteristic if the axial

20 length of the spacing sleeve is of appropriate size.

According to one advantageous embodiment of the
invention, the second elastic element is held in an
interlocking manner in a recess which is incorporated
25 in the reflector from its rear face, which faces the
buoyant body. This allows the installation area for the
spacing sleeve and the second elastic element to be

kept relatively short.

30 Accorxding to one advantageous embodiment of the
invention, the second elastic element is in the form of
a hollow cylinder composed of rubber or polyurethane.
Axial aperture channels are introduced therein in order
to adjust the spring characteristic of the hollow
35 cylinder. The desired spring constant of the hollow
cylinder can be set by the number and the size of the
unobstructed cross sections of these aperture channels.

The cross-sectional shape of the aperture channels 1is



Accordi ng to one advant ageous enbodi ment of the 5 invention, the
screws which hold the reflector are screwed into threaded hol es which
are provided ip.t at is connected to the huII th case,
the stiff slee@%sggaliﬁ?aéﬁ}round t he screw shanks EP%B%%&égﬁ
buoyant body and are supported between the 10 screM/heads and the
base. |f the bBbySttaHody RasCH-gr eat” dept o aHicEH -wolt i arequiTass-
unaccept abl y | sagt seraw ssharksatorpgh ieate .anchori ng of the refl ector
in the base, according to 15 one alternative enbodi nent of the
invention, the stiff sleeves which surround the screw shanks are
provi ded with ARCTFiErhal T hr 838 aRBYaR e Ehdtor sdos ifRa thuefantthe
body, for exanpheeiyidei nghadhesicvel ywhosidedoiat ocihol es rabbebr arge

| noor por at ed | i1 he- buoyant . bod,o or, el 1,29, belng encapsyl ated,in

t he buoyant body. The screws are screwed into the |ﬁ%ern thread in
the sleeves suehs hakat hes sEPRIPHEAU G e é&@ﬁ»cd%b*§ﬁﬁbd¥¥éd ofeet he
sl eeve, preferabl§f visaeavbbatwmiashesur2ouACc@hdi Ng-itdh OBRanks pass
advant ageous egbo f in h r on
The scr ow head i & 1t weonor whreh e 2287 aBbER L HHARRKER
and is arﬂéhgeﬂcﬁﬁiﬁﬁﬁﬁstﬁédfFP%tb%%%1Ilent el enent and the screw
head. \Wen the screw is screwed in and 30 tightened, this washer

prevents the fifstpeesiddientc %@&gﬁnaa whi chd s pagg@ﬁabkﬁxmﬂ Lig orm

of an O-ring conposed of rubber_ or yure hane om being | oa
shear, and thefefore pﬁ@@gﬁﬁgt?P YroH¥5b|ﬁ§m6WenﬁP6?%$y Rimagedect
Accordlng t o omecladhiant ageotse erbotleoent of the ibasent iarortheg to
attachnent f ef.l a sively cl to
the upper and [ ouer. 16ne Todi nar Gdns of t heor b abtor s tha "
reflector is $IFTHE i WstHl | 8- posidi bhe TRFSY dESPHRS medSurey Priceldes
the reflector wmﬁhtﬂn|rmtsmpamrtedemmhymbyuhhenahbae@nﬁmhﬂﬁeanﬁyamd IS

ot herwi se unsupported,. wi.th &ergng@ﬁrﬁ 2 PRSSLOLE SUPROL 11 WLl JLhus

shifting the 5 natural freq tienc l'ector to t

frequency rand@”‘ﬁh %B%séﬁﬁ%ﬁ%%?aqqkﬁ%P §he PBAkRHer BB/ nPSMEtEH T
bet ween t @ ererigy fargmppuéssuteinaves baoyde: nedat. vieley sughrs are
frequency ran S o] f e n at.ur.al
frequency of ?ﬁgx%%%%éﬁﬂ%%tgﬁé g§£%8$§%u ng%guglcﬁhéhgl%ggﬁgCFHC%
absorbs consi détdbl 579 e3sr BhelHy g?eé?l?aFEdﬁéPﬁgsﬁﬁéoﬁéﬁﬁlﬁ@ f8eces
whi ch have to diecappl pedfbyabhe atd achment vadens. 15 According to one
advant ageous enbodi nent of the invention, the reflector is subdivided
into reflector pl ates which are arranged adjacent to one anot her

hori zont alFPy dKFWERGut Tehy Ybs FWAHEGCREEal IS8G°FHEFET on©and thave
a consi der abl yirgreeatien, verthcallesvze is2Guapdrtadeach teasecese head

attachnment neapns, i$ méngsghg]! 058149 wesggﬁgﬁ QE dtlbgW% rggg%%ﬁml a

reflector plate in the instal]led position e subdi vi si on of
flat reflectorriht's FéFPé@FBrb%T%ﬁ%%'VﬁiéﬁléFeraéi%%@?Eu%%ﬂﬂﬁnﬁ and
conpari son to thei sckengtiegar.evehes |wOw f seqaencys 25cratetialin and

oscillatiag faqrngQhLhe {ﬁﬁéeﬁégﬁe F&Q%e?@é'49Q53E195£e%%k8ﬂ1ekp'5

i s because the natural oscil atlon narrow ref
pl ates occur iSTe¥Ebnsideraply ﬁF@ﬁ@FaP%éqﬁ%nEQGréﬁﬁ@ o4s 28 Ps&iry of
whi ch t he ref leotorsepl atfesrutanr rbeexed tyed30aaonsirdenabley nhessavet|

by lOMFfreququy i§ﬁ§i&ergﬂﬁ§' therefore prevents it from Dbeing
prematurely damaged.
35
According to one advantageous embodiment of the
invention, the attachment means for the reflector are
arranged exclusively close to the wupper and lower

longitudinal edges of the reflector when the reflector



The invention will be described in more detail in the follow ng text
with reference to one exenplary enbodinent, which is illustrated in

the draw ng, i -\WO 2010/ 04631 7 -pcT/

ant enna whi ch ﬁ 3%]@00%%3%0 a hull of a675ubmar| negeé?gg (2&?086%3\% an
enl ar ged detall of , the antenna 5 segnent .in Figure 1, in the form of
a | ongi t udi nal *Sectd oS nlERE2 BY%h &PSdhidtt a nt IBBLAE, THAFE 3
shows a perspectowialdd uste atdfdrcobra 10iesiis emipwdeentordty tdye the

at t achment po'£%tééhﬂéngu%%a%s Eh9u£§ étﬁ%y%¥% tﬂ%sﬁéﬂgrtééuﬁﬁ-éﬁ'éﬁé as

in Figure 2, of a nodified exenplary enbodi nent, and
shows a perspe®tiedt | BSEFAPTON DIPRLH tat Wa%%entthﬁésesbhfﬁ%r éh&
Fi gure 1 showsnatperlspeciiueecyi el ofie are dricepma tseghent o2 0f ddlquantaiyc h

is fixed to a strdct une WRldeql2n0f, atMé %f £ SHRTBLENS o %s% ch
under wat er antenna which is used as a flat flank antenna. Depen tlhng

on the antennd aiﬁﬁ¥h, the enerqgy from pressure waves in
relatively high frequency range, caused by detonations

for example, and the natural frequency of the
10 reflector, as a result of which the reflector absorbs
considerably less energy, greatly reducing the holding
forces which have to Dbe applied by the attachment

means.

15 According to one advantageous embodiment of the
invention, the reflector is subdivided into reflector
plates which are arranged adjacent to one another
horizontally and without any gaps in the installed
position and have a considerably greater vertical size,

20 and in each case one attachment means is arranged close
to the upper and lower edges of a reflector plate in
the installed position. The subdivision of the flat
reflector into reflector plates which are guite narrow
in comparison to their length prevents low-frequency

25 natural oscillation forms of the reflector in the
horizontal direction; this is because the natural
oscillation forms of the narrow reflector plates occur
in a considerably higher frequency range, as a result
of which the reflector plates can be excited

30 considerably less well by low-frequency interference.

The invention will be described in more detail in the

following text with reference to one exemplary

embodiment, which 1is 1illustrated in the drawing, in
35 which:

Figure 1 shows a ©perspective view of an antenna

segment of an electroacoustic underwater



a plurality of such antenna segnents 11 are placed adjacent to one
another along the hull and, in their 25 totality, result in the flank

antenna, which_is in the horizontal direct]

extent in thehvgr%ﬁggﬁﬁgﬁﬁgction. Therézf§'nornall nggpgﬁg%aﬁ%ﬁégnna
in each case on the port and starboard sides. The antenna segnent 11
has a reflector 13 whi cRT*§788 cBhFdset offtaaplafaltidt y2 oftuldf | @€t 6r
plates 131, with four beiubgashown in the exenplary enbodi ment in
Figure 1. Wien the antenna segnent 11 is in the installed position as
shown in Figure 1, the reflector plates 131 are adjacent to one

anot her wi t hout*@HF daps "85 5hoflzofts 19 widthathei PLcohf detisinya
greater siZzZe extendi ng isegtnhketvelti caigdie €t i am anthecorfoagpordi ng t o

the vertical size of thqogggggggngpgqggki%k. At rapsduc oAl rangenent
14 with a flat extent is positioned in front of the reflector 13 in

the sound incidence difféetiBaamP ®nsists of a multiplicity of
el ectroacoustic transducers which are arranged in one or nore rows

hori zontal |y and,yer tj cabbys i1, eagh.case Al a fi stancs iLLom ope
anot her, en the antenna . , ,
resilient element at the attachment point in

Figure 2,

Figure 4 shows the same illustration as in Figure 2,
of a modified exemplary embodiment, and
15
Figure 5 shows a perspective illustration of an

attachment base in Figure 4.

Figure 1 shows a perspective view of an antenna segment
20 11, which is fixed to a structure wall 12 of a hull of
a submarine, of an underwater antenna which is used as
a flat flank antenna. Depending on the antenna length,
a plurality of such antenna segments 11 are placed
adjacent to one another along the hull and, in their
25 totality, result in the flank antenna, which is
elongated in the horizontal direction and has an extent
in the vertical direction. There is normally one flank
antenna in each case on the port and starboard sides.
The antenna segment 11 has a reflector 13 which is
30 composed of a plurality of reflector plates 131, with
four being shown in the exemplary embodiment in
Figure 1. When the antenna segment 11 1is 1in the
installed position as shown in Figure 1, the reflector
plates 131 are adjacent to one another without any gaps
35 horizontally, with their considerably greater size
extending in the vertical direction and corresponding
to the wvertical size of the antenna segment 11. A
transducer arrangement 14 with a flat extent is

positioned in front of the reflector 13 in the sound



5 segnent 11 is in the installed position. in the illustrated
exenpl ary enbodi nent, the transducer arrangenment 14 has a plurality

of vertically | |l ed staves , wWhich ar
di stance from @Jlgle ano/t(fl%:ﬁ?n t he hori zo%al di rect i* gﬁﬁ%g@?ffo%s%

exenpl ary enmbodi nent shown in Figure 1, tw staves 16 are in each
case arranged FHCFIDHS ol e Tefrectsr APSEETEIPE andat e HibeddYt 6% t .
A plurality ofektectqapacousti cdanansdecer shatie areargedngtdaidi sthance

from one anot het . nYertiGal |y, ane.aboys the gLhele. iy 15 eaglstave

16. The nunber of el ectroaboustl c tra ucers are arrange
vertical |y one*abdve ¥7¢36ERer LEEt erficnegneHeever €& BBEM %‘H’@ﬁ“élaof
the directivityeghartactiari stsi cief the anhtemwidesegpenitildnp. byrraddinki ve

conbi nati on ofliﬂﬁsgﬂa%%ducggeﬁyiw 208,988k S, A bta%anttpaﬁsyduﬂc%r' s

arranged on the rear face of the reflector13,facing awayfrom

t hetransducer FrrHlgErent 14, D %d 3 e Wedr tFacd o‘felftkﬁ%?ll}tifoy%']rﬁgnﬁéldy
25 15, which faces laway sftraomﬂ Hes ,r efHiett grrel JrdasigrEt chredh tdi dthece

curved profilecofy t B SLLUCHUEE 4 \qlaléhel%cpﬁlzfoa%afﬂuld'mehe QBde&nt Qhe
achi eve buoyancy to | argely conpensate faor the wei of t

reflector 13 wWitHRIHE% r%?%ﬂjdﬁ‘@marsrhﬁﬁﬁeﬁﬁntmﬂ&lret ﬁe BHBya?r?PvﬁédyL%S
- 30 al though azm sircaamdt cbeeseenahgs@® in WMasna hard teameciore pikiteh

i's surrounded py; an epgapsylati on copoynd. A conposi E)@ JE:{}; al ¢
consi sting of (?311% oxXy resin and pressure-resistant hol [ di es

i ncor porated i ro@&P%%éﬁpltéaHB‘FhF%%sgl%ées Hodiresa ok pareqhesrte%llcﬁ
used as 35 t hefencapsal ahpuhecorrpeundcalllry oswker abové ncheasehthe in

| oad- bearing capabi | isty.ef the hard foamgore, %Ifonggiggt§5aéc{u3m tes
17 conposed of gl ass-fi berreinf orced plastic are al so encapsulated in

the buoyant bodyP IS UCEXCelbing Bdver 2T %At "FEhER T Lo %@a’@tﬁ &f
t he antenna segritent, detenntihesanteanavsegient iisdnn téheylienstodl | ede

position. The &w&%ﬂegdmﬂa@a&eg@%@&t 8¢ tRea hase 18, whikeh ihs,
attached to the hull buoyant body 15 and the base 18 forma

nmount for the }?yefl%%cijoter@ 1390%51%1?% fP‘;edt?% t he* mifiifte hy cutput
at t achnment20meanisynallisch are pl aced close to the upper and | ower edges
of the reflector 13 when the antenna segnent 11 is in the installed

position. In this case, two attachrrent points are in each case
associ ated wi th ]%‘h%yatlgf I Eor! i Ht earlr(?nﬂ:?f oZndR&r E€arT dRGEd °¢1 688 to
t he upper and fteoverctedgesl3 Scréwsid§, pnefver abtymt hrtéadedtdxolddscear e

used as attachment, agans, 1haviAg @nscLew h@@@e 18 % S ANl $hagk
192 and a crewthrea i's forrre at _the end of the screw
S R IR S LS B
means al so | ndlaidehsstedfved profile of the structure wall 12 of the
hull. In order to achieve Dbuoyancy to largely

compensate for the weight of the reflector 13 with the

transducer arrangement 14, the buoyant body 15 -~

30 although this cannot be seen here - has a hard foam

core which is surrounded by an encapsulation compound.

A composite material consisting of an epoxy resin and
pressure-resistant hollow bodies incorporated in 1it,

for example hollow glass bodies, is preferably used as

35 the encapsulation compound. In order to increase the
load-bearing capability of the hard foam core,

elongated stiff plates 17 composed of glass-fiber-

reinforced plastic are also encapsulated in the buoyant

body 15, extending over the entire horizontal length of



sl eeves 20 conposed of glass-fiber-reinforced plastic or steel, each
of which holds a screw shank 192 and is 20 supported at the end on

the screw headyé 145/?]% r3e7 eeve 20 is passed throu%r&frgg(r%?%g?gg%deiong

aperture hole | ector 13, and passes p

entirely through the buoyant body 15. For acoustically decoupl ed
suspensi on of %ﬁ% FREPEE oTeAShty oVBRR nbie PriEcinge S6pT2BE et hin the
reflector plateéndBd]lad foasittivbesi Fhenbueyarmentod?2,15aiseeonde¢esi lHent

el enent 23 and,apspaching %@@Mel%a@fcgc@yéh@g 9@% Ohgﬁfh ﬁt@gﬂﬁ%—%

The first reS|I|ent el enent IsiIn
conposed of rubBB&¥ or %%Cﬁyﬁl?%t]?l%ﬁ?e 1% stogry én@@&nﬁetf@éeﬁhgor?ﬁjee%t&rew
head 191 and t he, upperchf dce BHfxddetsefthectnaunt3 Hyachigp diment tihesmns

flat vasher 25:nnbh crd spl ddanl o dushed ant 8oL be, 3y eeye. 20. And |1

conposed of netal, al so ngz inserte irst resilient
el enent 22 andt?ﬁer%}%‘%@% POED ThE $8E6REA r 89T ENt el et Y3
23, which is i mm$hellaf maofitachol Cowetys | crder, 28 cceanpaesedent pathber

or p0|yurethan§re|§nlQéﬁﬁﬁe%%ééléggociated with one reflector plate
10 131, and are arranged close to the upper and lower

edges.

Screws 19, preferably threaded bolts, are used as
attachment means, having a screw head 191, a screw
15 shank 192 and a screw thread 193 which is formed at the
end o©f the screw shank 192 that i1s remote from the
screw head 191. The attachment means also include stiff
sleeves 20 composed of glass-fiber-reinforced plastic
or steel, each of which holds a screw shank 192 and is
20 supported at the end on the screw head 191. Each sleeve
20 is passed through a corresponding aperture hole 21
in the reflector 13, and passes partially or entirely
through the buoyant body 15. For acoustically decoupled
suspension of the reflector 13, to be more precise of
25 each reflector plate 131, a first resilient element 22,
a second resilient element 23 and a spacing sleeve 24
are pushed onto each sleeve 20. The first resilient
element 22, which is in the form of an O-ring 27
composed of rubber or polyurethane, is arranged between
30 the screw head 181 and the upper face of the reflector
13 facing it, with a flat washer 25, which is likewise
pushed onto the sleeve 20 and is composed of metal,
also being inserted between the first resilient element
22 and the screw head 191. The second resilient element
35 23, which 1is 1in the form of a hollow cylinder 28
composed of rubber or polyurethane, is inserted in an
interlocking manner into a recess 26, which is
incorporated in the reflector 13 from the rear face of

the reflector 13, facing away from the screw head 191.



i nterl ocking manner into a recess 26, which is incorporated in the
reflector 13 fromthe rear face of the reflector 13, facing away from
the screw head_19 e rubber or pol yurethane hollow cylinder 28 is
illustrated i nWBe%gb%Z:;{]ﬁlse”f ormin Figurd 3. Its i rﬁcé"\ryﬁﬁ ORPAMRAERO i s
slightly larger than the external dianeter of the stiff sleeve 17. In
order to set thees He&hsed Fprinvgverashies t yroltlve holvlondey! i Hleris28
is provided wi thlaxtadtaperiur epcharnelise29sowhi Cbnﬁr Ei@xﬁ{)@ﬂgeddpish
equal intervals_j j if erentj.al . direction. The n er_and the
cross section g#?ﬂ%ﬁpﬁ%ﬁeggrchlasnnse lghggyg%%?%% FRE™ stiF £ mess 6
softness 10 of dimecsetontl Fesi kiteht element 123. Innorheri [Housterated
exenpl ary embodisendq EbEiﬁ@eéﬂuEei@h@nRet§e lzaoawwi @yl%ﬂ@ef opm %fs
section. The c -sect | | shape of annel.s_ 29 .may owever, he
chosen prefer a%?§§la %%C) 'twggge aixrlaage_z%?%a QreThc.éhaﬂfl,el\ﬁhizc_ & \é\q%lﬁéheécfe
onto the stiffarsuppsttéd ofIERe onEdvanrdsonit hehsecohdcresetémital

direction. The number and the cross section of the
aperture channels 29 governs the stiffness or softness
10 of the second resilient element 23. In the illustrated
exemplary embodiment, the aperture channels 29 are in
the form of aperture holes with a circular cross
section. The cross-sectional shape of the aperture
channels 29 may, however, be chosen as required,
15 preferably also to be trapezoidal. The spacing sleeve
24, which 1s pushed onto the stiff sleeve 20, is
supported on the one hand on the second resilient
element 23 and on the other hand on that surface of the
buoyant body 15 which faces the reflector 13. 1Its
20 appropriately chosen axial length results in a gap 30
with a defined axial width being produced between the
reflector 13 and the buoyant body 15, and this 1is
filled with water when the underwater antenna is in
use.
25
In the exemplary embodiment in Figure 2, the reflector
13 is attached to the buoyant body 15 of the mount. The
stiff sleeves 20 are anchored in the buoyant body 15
and are provided, at least in places, with an internal
30 thread 31. The sleeves 20 are either also encapsulated
during the production of the buoyant body 15, or are
retrospectively adhesively bonded into blind holes 32
which are provided in the buoyant body 15. The screw
threads 193 on the screws 19 are screwed into the
35 internal thread 31 in the sleeves 20, with the sleeves
20 being braced between the screw head 191 and the
bottom 321 of the hole by a certain amount of
prestressing. For manufacturing reasons, the internal

thread 31 may be moved from the sleeve 20 to a metallic



el ement 23 and on the other hand on that surface of the buoyant body
15 which faces the reflector 13. Its 20 appropriately chosen axi al

| ength results_jn wth a defin axial w J ed
bet ween t he re?#é%?%gﬂggéggd t he buoyén?qb6dy 15, %%g/gﬁégg?égégggﬁed
with water when the underwater antenna is in_use. 25 In the exenplary
enmbodi nent i n BrgtAER, Pudhe 3BRICEEF0FO18PsSARRER el t'E it He BARdY ditt
body 15 of theadipesitvelFhevosidietif il etveduldPamt ebade hor ek 1 thd hettom

buoyant body 18, and-akg.pravided, at Jeass, iifghpéfscesen .rﬁ;ﬁl%@ed i
internal 30 thread 31. The sleeves 20 are either also e cagfulatea
during the protitet PBAYSFE t RedBudyartiBody 15, HnudPetratr odpset ivel y
adhesi vel y honsledew nt® 1d i sedhaldesind? whiechhaecedpd ovhded ide tdleeve

buoyant body 15, Jhecscrew HALgadss193.0n;Lhe §g£e§?%%§tﬁ5§es%5€%ﬁd

into the 35 internal thread 31 in the sleeves e sl eeves 20
bei ng braced bEtweeHIE SOFSw Reddl BVACUhPATHEBof EBNTB2IAHTY thieh
hol e by a certand @rmouwnaireef hpaesi¥essi ng. For manufacturing reasons,
the internal thread 31 may be noved fromthe sleeve 20 to a netallic
10 The described anchoring of the sleeves 20 in the
buoyant body 15 is used when the size of the buoyant
body 15 is too large in the screw direction to allow
screws 19 to be used which have a reasonable screw
shank length extending as far as the base 18. However,
15 if the buoyant body 15 1s narrower, then the attachment
of the reflector 13 to the base 18 of the mount is
screwed 1in, preferably by screwing the screws 19
directly into the Dbase 18, as 1s illustrated in
Figure 4. For this purpose, the base 18 has threaded
20 holes 33, into which the screw thread 193 1is screwed.
The sleeves 20, which then have smooth internal walls -
that is to say in which there is no internal thread as
shown in Figure 2 - are supported directly on the base
18 and are clamped in by the prestressing of the screws
25 19 Dbetween the screw heads 191, to be more precise

between the flat washers 25, and the base 18.

As can be seen from Figure 1, the base 18 has two
U-profile rails 34 which are arranged with a vertical
30 distance between them on the structural wall 12 of the
hull. Each U-profile rail 34 is attached to so-called
cleats, which are fixed to the hull with a defined
horizontal distance between them in two rows located
vertically one above the other. The term cleats means
35 c¢ylindrical or cuboid attachment supports which project
beyond the structural wall 12 of the hull, and are each
provided with a threaded hole. Bolts 35 with heads
(Figures 1 and 5) which are passed through the

U-profile rail 34 are screwed 1into these threaded



t hreaded bush adj acent to the sleeve 20, which bush is adhesively
bonded in the buoyant body 15 at the bottom 321 of the blind hole 32,

or is also encagps t the buoyant dy 15 duri i

manuf act ur e. Vﬁ&énﬂlﬂoﬁg%g?ew 19 is scr gea into t §9{%§§%%96/00633§ﬁ
the sl eeve 20 which has been inserted into the blind hole 32 in the
buoyant body 15°4%5 bridcéddset ieems the thHieaGed) bash RRAVIHRE deér &le
head 191. 10 Thek«lescriched tanchdiiag rafltheds| eevese?0 die tdrehueyant
body 15 is used,uhencbhe .26 kol N duoyani; bedy 15 g og.d@ngg,i n

the screw direction to aL OW SCrews used
reasonabl e scr&WIHaARY hpR éﬂeﬁdﬁuﬁﬁsaé F‘&P &s tHe Pasyarg. body

However, 1% if13 hesbwaycanheboctya 15hd sUnarsOvier , rdhien ghe abtachrent
of the reflectgr J3fo_the a?afghlf%tgisﬂl% ypt lﬁu%% %vefsg Hhre -

preferably by screw ng the screws 19 direct into the base 18, as is
illustrated i PEYGH V2 CFoRrE hRRE P PbsE? the Bﬁgéaﬂ@ Rasy t hpPeadgd
20 hol es 33, isnt::=wshi dhtbhehsctriemedduwoead129333s screwed. The sl eeves
20, which then have snmooth internal walls - that is to say in which
there is no internal thread as shown in Figure 2 - are supported
directly of the bdSé 18*HMe Hve EFARPEWI™ BY°rhe Pt eStPeSSihg et he
screws 25 19 bstmweertHrRkedsdreéwoheads 19tewt shdekdmore precitee shetween
the flat washers 25, .and,ddie; fasend. A% 020 %%1%@9@3”2%‘ Ghoutes 1.

the base 18 has two U-profi whi ch are arran
vertical 30 di€tanBe°hetfedf*Eneth oﬁh? h&-8tphittar élal\}vél I3412H“€fﬁt t ﬁé
hul | . Each U priofgrieel malhigﬁtlan@néachedtm@ sorsal d:a6 .clieatcsdewhiceh

are fixedt:0 the Ul wih and%'enecd,b&%' zsoa%%ltu%%%}qqe betyeen,Lhem

in two rows |ocated verticall y.one ove e termcleats
means 35 cyl i ndti‘cal™6r VcBB6tdl at fachmeht2asuppdEesewhi tHprisect s
beyond t he stractasmalbewakbnl2n afidgdre Bull, and are each provided with
a threaded hole. Bolts 35 with heads (Figures 1 and 5) which are
passed through the U-profile rail 34 are screwed into these threaded



WO 2010/ 046317- 12 - PCT/ EP2009/ 063580 hol es. Threaded hol es 33
(Figure 5) are provided in the yoke of the U profile rails 34,

bet ween the apgstiy® MQlkes;for the bolLtsswith headscdpepddbd Ms3580
exenpl ary errbtlﬁ;‘ﬁacl5 ment /tsa)hovvn in Figures 1 and 2, the buoyant body 5 15

is attached to the O-profile rails 34, for which purpose although
this is not illustrated here - screws which are anchored in the
buoyant body 15 are screwed into the threaded holes 33. 10 In the
exenpl ary enbodi nent shown in Figure 4, the screw thread 193 on the
screw shanks 192 of the screws 19 | gﬁ\ﬁ Lhto the threaded hol es
33. To do this, the profile yoke o!fﬁ?%\g{ p(riig?ile rails 34 nust be
aligned at ¥ight angles to the screw axes. In order to 15 achi eve
this on the cufved st rucidpe ceal lant2npf tbe huttind heo Uapralil esrail
34 has different linb I engths, as, can be seen in Figur

2010/ 046317 13 2BET EP20007 03580 PATERT I %t%ng%.%&ﬁmﬁ%%\gr%t) er
antenna for fithi¢ly tos aahtirkneflueesubrarigraenfavildg athicdastxtemes
antenna segmentydd1lxnWhi€dr hasqa donansdusera aprangenent of 1491 adiireh
extends over an area and conprises a plurality of electro-

acoustic tTansyueEr's,” WHiCH CareT At ghgf%taarn%eé/% r%mgﬁsﬁ(’ganac%ot%erm an
are arranged | moHeorantorarchGirzonedl Ltandngepti Bare rivosl 91 He and

install ed posi{éemcandrbas anrefhectiantbldia waisehibs, | idkel angpd ake

and is arranged pehind t t ransducer_ ar.rangement int d
15 i nci dencegdlr?lgjc?(ftooﬁ, @ﬁaa{r’ac%éﬁ%zé i nlktehgat r@haeteﬁ éafﬁéecﬁ%org%la;}%iﬁs
fixed by attacheeind mbhas treradneant aMreelensneornéet e t §PEhe ad |
[ ndt hat the; a}}i@@m@{ﬁe maﬂ§ﬁbﬁy@150r%\éﬁr&&8ériﬁiédﬁ aiflfcrev\hdme?d tht91)
and a screw shan 92 i.ch is..pass t i S

(20) and has ar%gjréegvjﬁ%rgaﬁd (lfQ%l%eén 7] ﬁtfrt%gl?m%@% islﬁésatnsr gtgol 15 enﬁ)t%\ﬁ%
el ement (22) ishaeh ahyeerbetaieeh tohehschaw! hedd {19%) tandetkechment
reflector (13)meal Rav€COBHkeSiLoentieh ereRtréd3hehs anpangedd a

between the refl ector . (13) t he. mpunt,_ an he t l.ement s, .(;22
25and 23) are 3@at'éed Sg(ﬁn%he?{s]%>ff nglggvels(zéjg.sgeg. é)% nder wat er

ant enna as2®l| ap heevd n(2f)aiamdl haehar aetef i Zeacn ({HAL - t #ed npunthatas a
base (18) whichiist: attachesht oct Beednul 22 andshas ranbuay antcwieedy thEb)
30 which is connected t base.(18),.a i,h. _that,,th co
resilient el en%%?eY_Z%?a(?sEgﬁ%)po?rf%d%%%l f%gpercetf Tector ’(%g)%efn}deocnont e
upper face, fateénglidie retlersr (13}) ofst heBgsysft BEdyeeDs) .thss
3. The underwat esrantienna @y Glrai red duskai Ah@, the two elements (22

25 and 23) are seated on the stiff sleeve (20).

2. The underwater antenna as claimed in claim 1,
characterized in that the mount has a base (18) which
is attached to the hull, and has a buoyant body (15)
30 which is connected to the base (18), and in that the
second resilient element (23) is supported on the
reflector (13) and on the upper face, facing the

reflector (13), of the buoyant body (1b).

35 3. The underwater antenna as claimed in claim 2,
characterized in that a spacing sleeve (24) is arranged
between the second resilient element (23) and the

buoyant body (15), produces a gap (30) with a defined



characterized in that a spacing sleeve (24) is arranged between the
second resilient element (23) and the buoyant body (15), produces a

wath betveon T RGN (1) and nébuoyant boky 181 APTED

seated on the stiff sleeve (20). 4. The_underwater antenna as
claimed in one®ofe’s BIH P %673 hehaPaEeer el 3)n 3 At thchuseashd
resilient el enenty (23) kadi hses¢®dd pnanhenterfocKicrgemanner in a
recess (26) which is incorporated in the reflector (13) fromits rear
face, which faces the buoyant body (15). 10 5. The underwater
antenna as cl af med i oREY6FVRF AT N2 4G 24, 2Ehaf A2t 89T zeld | PhaPtt he
second resid i entaiglserientto 23), | sharhottoiw«ay! i hderti{al8) twenpesednaf

rubber or polyurethane, whi.ghihassa 15 pluraliby of é@f?(l%LLL"éE!‘pLEE)r(:tkgij at

channel s (29) which are arranged al ongsi de one anot her refera

equal interval™®™ST the 2i FEGRTRr éAPI aldrFFed#i dﬂCOIQOr?E%duhHeFﬁﬁt er
antenna as cl aimBddteroneldf Z@ool aits tedo Fachar actieth zedcén that
the first residiant,cebepgnt1§22) is an 0-ring conposed of rubber or
pol yuret hane. 7. The underwat er antenna as clainmed in one of 25
clains 1 td 6, characterized in that the screws (19) are screwed into
t hr eaded hol es5( 33)ThewhiuoHeavget €ontaitredal nathechbasesqd 18)n @mhel Nnbo

threaded bushes,yhi gh are Mlxe@h QaEb@rPﬂﬁyaﬁﬁ bqut(lﬁ%, a%@cb d
that the stiff sleeves (20) are clanped in between the screw 30 heads

(191) and t he 1ase€18) Sﬁe?ﬁ%tthPe%%dec%SbuéheEoll%w THE ider wat &

antenna as cl aiamdsied omg ofrubber or polyurethane, which has a
15 plurality of axial aperture channels (29) which are
arranged alongside one another, preferably at equal

intervals, in the circumferential direction.

6. The underwater antenna as c¢laimed in one of
20 claims 1 to 5, characterized in that the first
resilient element (22) 1is an O-ring composed of rubber

or polyurethane.

7. The underwater antenna as claimed in one of
25 claims 1 to 6, characterized 1in that the screws (19)

are screwed i1nto threaded Tholes (33), which are

contained in the base (18), or into threaded bushes,

which are fixed in the buoyant body (15), and in that

the stiff sleeves (20) are clamped in between the screw
30 heads (191) and the base (18) or the threaded bushes.

8. The underwater antenna as claimed in one of
claims 2 to 6, characterized in that the stiff sleeves
(20) are anchored, preferably adhesively bonded, in the

35 buoyant body (15) and have an internal threaded section
(31), and in that the screws (19) are screwed into the
internal threaded sections (31) of the sleeves (20)
such that the sleeves (20) are supported on the screw
heads (191).



clainms 2 to 6, characterized in that the stiff sleeves (20) are
anchored, preferably adhesively bonded, in the 35 buoyant body (15)

and have an i rnal r ed section (31), and in_that C
(19) are scre&%ﬁ %ﬁ%qji%ﬁgqﬂnternal thfeiéea sectioﬁET?Eiégﬁﬁfhéé?g%
sl eeves (20) such that the sleeves (20) are supported on the screw

heads (191). WO 2010/046317- 15 -PCT/ EP2009/063580 9. The
underwat er antenna |Bs clnalenedten shadina/ 6r Baiebaracterdazed igr tshat

the sl eeves (20), i.n.each c S orted an ew h 1)
Vi a Tl veeher sy oo e BAEe PPN (07 EELUM NS o)
and is arrangetBREiEEh Yhetlrer sETresiPRreht (e ehelta (22)f lafd warder

screw head {19135) flichThies ynderewateroanhensaras chaired i eme ok 10
claims 1 to 9’a£"P§rf f 5dZ8d | n%ﬁé“a%iéshce Pédst'%@%%“tel%%ﬂ% ane) and
ve edges

arranged excl usi close to the upper an ower | ongi tudinal
of the reflect®?e (I"WhER K& Fkfl ector (13) is in the installed
position. 15 11. The underwater antenna as clainmed in claiml10,

characterized {fn that t r or i s_subdi yi into flegtor
pl ates (131 m%@bhqg¥E ggpggg%gggdj%%%%%Ekoagnegg%%gﬁgr ﬂ%rﬁ%%ﬁtgﬁly

wit hout any’ gaps®i®F thet?nstal Ferr y0<ittiz6A afd have &hCondtirsiasiy
greater 20 vertdéaad stzearanthdd dhdtusimeggachleasetonehat taphierhd

poi nt, which i 4 LS. P i cl.gse
Fo The upper and T over edoes e S FErICorer pracec(Tal) o e e8
instal | ed posi¥fortc™y 125) The thderndrsradhe@mtizeds o¢l-ai med in one
of cla nms 1 to 11, characterized in that the base (18) has two

U-profile yails (34, which are gl gﬁt@&rpﬁar all el g ane anat hep gﬂ'ot,h a
vertical separation and are nounted on cleats which are arranged on
the hul | . 30 1¥2'Adsdrndefwaterl-Paht éhfiaraslefai el i)n vhesgtdiciisiens 1

to 12, characterizetflrctbat paapksr al3ly woficanteanarseggedntsijckkhtar e
arranged adj acent ;Lo QPR-ARQL helyshorizentalkynbpcthe i nstal led e

posi tion. , o _
installed position and have a considerably greater

20 vertical size, and in that in each case one attachment
point, which is produced by the attachment means, is
provided close to the upper and lower edges of a

reflector plate (131) in the installed position.

25 12. The underwater antenna as c¢laimed 1in one of
claims 1 to 11, characterized in that the base (18) has
two U-profile rails (34) which are aligned parallel to
one another with a vertical separation and are mounted
on cleats which are arranged on the hull.

30
13. The underwater antenna as claimed in one of
claims 1 to 12, characterized in that a plurality of
antenna segments (11) are arranged adjacent to one

another horizontally in the installed position.



