ACOUSTI C SUBVARI NE ANTENNA 5 The invention relates to an underwater
antenna for fitting to a hull of a submarine according to the
precharacterizing clause of claiml. 10 A known |inear underwater
antenna (DE 38 34 669 Al), which is referred to as a flank array, has
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" [U-boat], with a 15 nultipljcity of hydrophones which are
at a distance from one another and are arranged one behi nd the other

horizontally in one or nore rewysatenguihe: i hwhgRat he underwat er
antenna is Ln the installed position, and has a danping plate, in
order to provide a 20 shielding effect fromsound emtted fromthe
hul I, whi ch dafpengiprattelds geiahged tvehind ulve twpdeophonesina nfohe

sound inci denceisprh§g-tmMSs PrENC pke @cgugﬁsgﬁhéya%@_fo&d&ﬂ? 2% the
hydr ophones are QeLd on_the danpunﬁ gla e vi.a a clanping structure,
and the danpi n§ pFare?t & MtiM%dI6R°the! struct dre wal | of the hull by
means of sprung el ements, via a danping layer. 30 A linear flank
antenna, who chai skAdkEWMISBeKPOWKde@aBer antenna (DE 38 34 669 Al),

which is referred to as a flank array, has a transducer
arrangement which is arranged at a distance from the
hull of a submarine, referred to for short in the
original German as a “U-Boot” [U-boat], with a
15 multiplicity of hydrophones which are at a distance
from one another and are arranged one behind the other
horizontally in one or more rows along the hull when
the underwater antenna is in the installed position,
and has a damping plate, in order to provide a
20  shielding effect from sound emitted from the hull,
which damping plate is arranged behind the hydrophones
in the sound incidence direction, 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.

30 A linear flank antenna, which is likewise known, on a
submarine (EP 0 214 525 Bl) 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



submarine (EP 0 214 525 Bl) has a so-called hydrophone streanmer with
a plurality of hydrophones which are arranged at a di stance from one
another in an elastic, oil-filled, flexi ble tube. The hydrophone
streaner is 35 held at a distance fromthe hull over its |ongitudina
extent by hol dicegnetensnt swwhiehpake att achedctedt he hld BE18  and

di st ance fron1ong aggg@; .OghetgqigiQgeglengpt%aare ag&gch%dl gé§k%

a, (S . e} [
base, for exanpfe by SCrew — connection, which ‘base Ts"torfnéc
the hull, and até€afirerd oslenentsfreehantl fatl@sm t htkdel Ihyidickehone

attachnent el esertsmeWhizgBughaspst her ydnephane stseaier & odndsits

fl exi bl e tupe ca ggg; An el as

aom os% I§f5 iqggﬁ}knPQﬁ% S%dfgg %&%%% ¢ of
rubber for eéxanple, an ic

_ | provi des 'soutd ‘decoiiplihg,” P8 aF t aiged
bet ween each atfachnériovéleferfioumdd d¢woddldxiobl eld ubereasthgbetwede

hydrophone streafrr atdhentiyth epheracsthganes arwkithe hobdi pgsehenent s
together wth ICR i rh gi[rtoaflgrqgnts ]J':%a(ranleerre Se a{led Coo %r eed é) rea Ser}:eagrt]d
body, which is ¢ 0s€d 0 Oh BOtH 8R4 fadss ARH TRAt athetf ¥
attachment . | u§sewhicifiade ebpneetedtegether badah Theedl r estipghmgnt
characterisyi Ce0bmbhf€ad rainFNRILIHLS aHerPaBosychwaschhesechasea
narrow beam angle ip, the horjzontal direction, degending on the. ..
antenna | ength, "and an extrenely Farge eam angle’in the vertrca
direction, whi éRIs svijoferated copnerbenpaturidle draracteristic of the
hydr ophones. 20 One known, flat underwater antenna, also referred to

as a flat anteggg (£§%é%%f%¥%4 0§7 §8g£é“9§tiks 89”99%?%upfu%dQLH£€ggty
of panel -1ike antenna segnent's. E%c% antenna segneﬁ%eﬁas an-
acoustically trahSpAAENIUP! a3t i EPOSE ety i Rerrepllagan anglshigh the

hydrophones arhangeshidl direction, depending on the antenna length,
and an extremely large beam angle in 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 Dbody like a plate, in which hydrophones arranged in
rows and columns, and an inflexible plate, which is
used as a reflector and 1s arranged behind the
hydrophones in 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 wvertical 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



TOWN5 and colums, and an inflexible plate, which is used as a
reflector and is arranged behind the hydrophones in the sound

i nci dence direction,

is designed 30 for receiving antennas in the nmediumto relatively

high frequency range.has;a 99agd.Lfy Mrwa%@e%loﬁ“ %%ﬂdl al; gﬁﬂ@yﬁges

good beam formation for the directivity c
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rati o, becauseadbn8siddetbapabbhbtyné oaaddhti wely i heat benouiput
signals fromthg,hydrophones which are arranged vertically one above

the other ip colums when the antenna is in the installed position.
flat antenna such as this, arranged on both sides of the submarine,

can be

enployéde|nnuadEImmtE$ detedt bonthet bbsegni 6f cant i gdirant aiges

over |inear un@@w@ﬁ@roankﬁ@n%d@&mgegﬁdawﬁgg'dﬁhi %Pgmg gy &s

the wet end of a %anorana sonar. The invention Is base

obj ect of desi ghi
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are enbedded. A flat antenna such as this which
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extends over an arwgemartioet headiul khabhenhdesrghiaigoa flat aaptenhaafor a
submar i ne sychabbaly1dhe kebheatny ha1acoust | 62l | upll-gecaynled flam

t he hull

and can absorb inpacts and oscillating |

s w thout danage.

According to tﬁ%cf+&&ﬁﬁ393&oa9ﬁebiP%%? danagéni eved by the features of

claim 1.
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According to the invention, the object is achieved by

the features of claim 1.

The underwater antenna according to the invention has
the advantage that the screw connections or screw
unions for fixing the reflector are loaded exclusively
in tension, and lateral and shear forces which occur as
a result of oscillations and impacts are absorbed by
the stiff sleeves, which are produced from steel or
glass-fiber-reinforced plastic, such that these forces
do not load the threaded connections, and therefore
cannot damage them. The two resilient elements between
which the reflector is clamped in allow the reflector
to oscillate relative to the screw connections,
allowing the reflector to be largely acoustically

decoupled.

Expedient embodiments of the underwater antenna
according to the invention, together with advantageous
developments and refinements of the invention, are

specified in the further claims.

According to one advantageous embodiment of the
invention, the mount has a base which is 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 The underwater antenna according to the invention has the

advant age that the screw connections or screw unions for fixing the
reflector are | oaded exclusively in tensigon, and | ateral and shear
forces which occur as 20 a result of oscillations and inpacts are

absorbed by thestiflrsbeeyes, aihi cby, arg produced from steeli @r e
glass-flber-relnﬁﬂfc%d plagﬁlc such that these forces do not °| pad
d

the threaded cornecti-Ghs, Hher 6@ EanhBEY dambiye +HEHE " Fhe POHS
resilient eIenéﬁﬂ@ebgtweempzﬁsmhé@h fde r@afd eotadrghts cﬁanmed i heal’lyow
the reflector tQrasciblat er@lrativect 0 die $&Few conect konsy agevel

allowing the reflector to be |argely acoustically decoupl ed.
Expedi ent eﬁbogi nffaﬁkeﬁhghﬁn&gﬁﬁé?ﬁ?eEnﬁ?ﬁﬁﬂ??ﬁ@@&r&PHngorFHéced

i nvention, togévhercanst lrfadventiagecus devel eprentls: and atéfehgngntst of
the invention, @AkeaspeCLELRdeh Nchbe Lrdher, dipi MBe 371ACCRRALNGLEO
one advant ageous eggodlnent of the invention, the nount has a base
which is attachéF“t6°thB-hull and a buoyant body which is arranged
between the refl ector and the base and preferably contains hard foam

and the segondakesichigft ebemeife i s BMPRAGESEs ONenbBE:h&TH ectpr and
on the upper face, §a0|ng the refl ect of .t he buoyant bod

r, Of y. The
buoyant body | af'gef’ l88hpéhs§?%%lw%rS?ﬁ%V%ePéhta%ﬁa IE neaNpen the
refl ector. Furtheshoresifhent nebeferenel sdunddenelt Baodyat predches

the transducer saifangenRnbeean Becheducead by. Means of \hhe L bugyant ¢
body and the rel reat di stance between the reflector and, the

tivel
hul i which thi O?ésmaf‘é‘ i%ﬁ. SFGPAECSPiTNG 155 16 SAG¢HEAt agBdls SPacing
enbodi nent 1bf theevaventhbas a dpatied staevue fiid lardr gageticbetwrenhd he

first resilienbuslgpenty Lhe buayanisiReQy,, Progicesu@igdgP to the
separation between Ehe r ector and the bu_%gnt bo%y nd”is seated

efl ,
on the stiff sPEQVBSIThECRPRLIHY U5 Steele’ Gites THTGBrIHRES, the
water-fill ed gapcbetwessitthenbue/amtenlbodyerandet kiesighkécteoclusively

contributing tQOEhaj@?0@%%H§egeQQHﬂhkﬁg09£r$$géﬂf§Ui%Pt9f- the axial
Furthernnrg? t he second resili ment can be de5|gned excl usively

ent el
for the desired® 8B ngt cHET ad¥&r gt PEeTYe thie “dxPRPT 9B+ 2gtH %5F t he

spacing sl eeve is of appropriate size. According to one advantageous

enbodi ment of hheokaventien, the seceadrghastd c ehssBMcis hetd in an
interlocking manner_in a ggcess %%}ch is. i.ncorporated 25 in the
f i

reflector fromPYe et &, SWCOR rHGeS the® By dnt 1 Hol§ L THINS an
al l ows the instiat¢ai¢onitar epaforr thie spaercngs sieéve and ilersecaneh

eljast It C el;eamn%%t g_hbe Itg@g][ecltft‘%ka_tfir\/ﬁl %&t%hqe{aﬁ: %c@cgwrgiiagtfé)c&l“ethet
advant ageous enbodi ne e invention, the second elastic_elenen
isin the forn?%ﬁy%P?J%?%§N c lfn&é C¥BoS eth B2 &r grea for the

pol yur et hane. #Axé@alnaperitare channgis aeseondt rdbdated themenh ite dreder
kept relatively short.

30 According 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 is



to adjust the spring characteristic of the hollow 35 cylinder. The
desired spring constant of the hollow cylinder can be set by the
nunber and the size of the unobstructed eross sections of these
aperture channels. The cross-sectional shape of the aperture channels

is preferablypeibkeubialy Or ot FaREZOi dal. Qthep.crossr sestignal (shapes
are possi bl e. XCCOl’dI t o one advant ageous enbodi nent of the 5

i nvention, theS§EFERR*WHITERSToPdSt ReSFEMt®ctor are screwed into
t hreaded hol es which are provided in the base that is connected to

the hull. In thtsocase, the sthif skeguessyhich syriound h%écrﬁ%
shanks passSthr.ou%h it he bl,é&;éant body and are supported between the 10
screw heads’ and™Y e base. t 7" Blioy 8t CBodiPHas tae grisdtt egéptn, are

whi ch woul d regoieecdinactepthbeydddngosor ewhisthanks: forodideeCtin the

anchoring of thestetheetor iBnhberbase, acconding 0 4% ONEise, the
alternative enbod nt. of the invention, the stiff sleeves which

h
surround the strew sHaTRYCSr " pr Vi GEATAFER dhei nBefHal SPRPESd RintP
are anchored i hhtdegtbudyantudcdit, Haoly exanplre bypberhgd adbegdarel yhe

bonded i nto hokesewWhiLlnargd Reerpesated in the buoyant body, or
their 20 being encapsul ated in the buoyant body. The screws are

screwed into the internal thread in the sl eeves such that the screw
head is in eachfcdde Supporitedbodyt hessleevesapr ekprabl whiica awddlat

washer. 25 Accesging t qione-aduaniageous esmodi mept et the, i nyentdon,
each sl eeve is surg orted Pnﬁ he s;rew head via a flat washer which is
a

seated on the 3¢Féw Sifank i A PEhGEd BethEerPatfe 17T EGi %nt
el ement anid t hengce b tredd.veWsepodhaeestr e kkescnewediom artde 3ciff

tightened, this)sasherwpreyents-bhesfikhst seesi! igntel ement, Wi gh is
preferably in the formof an O-y ng,co osed of rubbher or

pol yur et hane, T+'ohmBeily Fo4ded FRISHENT 2@ hereforB prevement
from bei ng premediur oy davmgéd. L35PACTYr dilng itve lgneoadvdnt migedusles
enbodi ment of gl nyent i aBorphe.@dd achment meapsnfohohbe ref lacdior

are arran %d egc.l usievecl cl ca)‘?e to ttgg ugger atndbl werT}I1 ongl t udi nal
edges of tthe rettettdr %Wélr]f 8 raf Fegt groyant body. The Screws are
screwed 1into the internal thread in the sleeves such
that the screw head is in each case supported on the

sleeve, preferably via a flat washer.

25 According to one advantageous embodiment of the
invention, each sleeve 1is supported on the screw head
via a flat washer which is seated on the screw shank
and i1s arranged between the first resilient element and
the screw head. When the screw 1is screwed in and

30 tightened, this washer prevents the first resilient
element, which is preferably in the form of an O-ring
composed of rubber or polyurethane, from being loaded
in shear, and 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 o©f the reflector when the reflector



isin the installed position. This design neasure provides the

reflector, which is supported only by the attachnment neans and is

ot herwi se unsupported, with the greatestgpossible support w dth, thus

shifting the 5 natural frequency of the reflector to the |ow

frequency ranges I, canzequgneeg; ther éf%l%ﬁe s ggr%ﬁfﬁgﬂl ﬂg£§£ke
ve

bet ween t he energ% from essure waves In t ati
frequency rangBrCEHiRR rE%/ RHGTTFon¥i6R éRafBPROT BRfY ‘?fPﬂeer%ktuiF}eﬁ

frequency of thetacﬁhmmtl ectoors, aas asresbbtwife whistippblhecagef hect othe
absor bs consndggem@ysﬂe se@eﬁgy,segﬁﬁtéywaegw "Gyldhe AQLLLNG Taroes

whi ch have to Efaﬁle the attachnment neans Accordi n to one
advant ageo nqre@fuet“ﬁé’ PhvEREI BRI LYHE T & EBEoloFs fEaBdiRvited

into reflect orrepﬂl@e esInhiaiseguenar | angede aﬂs} acenindiadeanplanei Heftch
hori zontal Iy aeguvurhou\&h@nyegepgy' nftrgﬁ | gfeeg{l?g p%kfglsonl%“d have

a considerably % eat er vert| cal Size, I n each case one
attachnment meahS'§ s &r'r cﬁ]’t?é?éleflé‘ryt ﬁénaﬁpef;aaﬁ%ldl BiieFebeRR'sl BFs a
refl ector platéo¥n 'ehemphfs,t al hed poskti omtuthe subdiguescon off t e

f l at r ef l e_]_(‘d: Orréﬁ&:ﬂ‘&f l ecFSt O£ Pé@'&?@ g\@l %Hl@ﬂ etﬂé“ gff@ég&y\, ékg]SOIbS

conparison to their | ength _prevents | owfrequency nat ur al
oscillation fofmigte e gyr P& tSBRTEN - tﬁéeﬁB%Yzéﬁ‘f“é‘F“EH reed i ot s
i s because thefamatas alvhoski |Hatd onof osers aplpltibe nay r awer et €stloient

pl ates occur ifa L£onsiderably higher frequency range, as a result of
which the reflector plates can be excited 30 considerably | ess well
by I owfrequency interference. The invention will be described in
nore det aill> | madrerdiolgl owiang ¢ext witdntrefeenencenttodinenexerysl arghe

enbodi nent, mmﬂﬁowlte;eraﬁeﬂé&o&hemdr 09,1 dy %wlggﬂ%@or

ant enna whi ch is attached to a hul a submari ne, ure an
enl arged det aiff 15t hW ARk enfize ?rsréﬁ‘ﬁﬁﬁt R FTGUr e P, PREt MNFRKH of
a | ongi tudi nalhsegctongallyn 4 arieacof amwat yaphnmeint paentindiguree 3

shows a persp%ﬁ%ﬁ!ﬁoh|hﬂéthé%éog 9&n§ﬁ&é¥§%¥f g?@%tgkegg iéh the e
attachrrengpm nt as,@ 8ﬁ%ure hows tthe same iTlustration as
X

in Figure . l“m?& |%Y§/afém%1&| MSAPS &fdarranged 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 quite narrow
in comparison to their length prevents low-frequency
25 natural oscillation forms of the reflector in the
horizontal direction; this 1is 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 illustrated in the drawing, in
35 which:

Figure 1 shows a ©perspective view of an antenna

segment of an electroacoustic underwater



15 Figure 5 shows a perspective illustration of an attachnent base in
Figure 4. Figure 1 shows a perspective view of an antenna segnent 20
11, which is fixed to a structure wall -12 of a hull of a submarine,

of an underwat er antenna which is used as a flat flank antenna.

Dependi ng on the antennaaﬁggg&p,wglgkurgJ|ggkigbﬁycgoaq;eggglsqgnegts

11 are placed adjacent to one another along t and, n their
totality, result in the FHAMACHIfrenna, which is elongated in the
hori zontal direction and has an extent in the vertical direction.

There is nor”abﬁﬁuQQGZfl@@%w@nnﬁpn%nl%rségh §ase n<&@et9%rtaﬁ@gnna

st ar board S|des The antenna segnent 11 has a reflector 13 which is
30 conposed of a plural it efiectiordBrates 131, thet hfPHlr deiny
shown in the exenpl ary ehdogliterihaln Beguien,l. MhertHehe sambenna an

segment 11 is in the insggqgéﬂk&§§%k&gg as shown in Figure 1, the
reflector plates 131 are adjacent to one another w thout any gaps 35
hori zontally, with their considerably greater size extending in the
vertical directignrandl corswspondi nggrspective illustration of a

10 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 din the flank antenna, which is
elongated in the horizontal direction and has an extent
in the vertical direction. There 1is normally one flank
antenna in each case on the port and starboard sides.
The antenna segment 11 has a reflector 13 which is
30 compesed of a plurality of reflector plates 131, with
four being shown in the exemplary embodiment in
Figure 1. When +the antenna segment 11 is in 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 vertical 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



to the vertical size of the antenna segnent 11. A transducer
arrangenment 14 with a flat extent is positioned in front of the
reflector 13 in the sound incidence dirgction and consists of a
multiplicity of electroacoustic transducers which are arranged in one

or nore rows h I t n eac ase dlstan e
from one anothg% mﬁﬁgé ﬁlg@ '@ﬁ%aé%ﬁsggﬁ%h s119$5§|%u%ﬁ |ruﬁE¥Ied
position. In tﬁéeFFF9%$?%ﬁ§ﬂf d%@%ﬁﬂ@ﬂ@@rénb@dpﬁeﬁﬂ¥ft%ﬁ?qqgﬁﬁstbe@ne

arr angenment 14oha3maepkuwalhbylﬂ6nwgmm¢cﬁkﬂymﬁkhgaeﬂysolﬁabéeﬂ sisyes

16, which are rang ce from not I i the
hori zont al dlrg%tlgn &% rhe 1 gﬁe % n%ngog men sthn in %ﬁﬁe

1, two staves fﬁgé?%tlnlbacﬁscdéb &Pﬁangéﬁt@h“ﬁ%oﬁpséﬁlanrefF@ct%ﬁe
plate 131, andianesttrxesh t o eixempfapl ur alridogiabne) ectyreacoyskhE€ducer

transducers arg.atranged at,a distange, f1om.onge anoLper,, yer L gLy

one above the ot I'n 15 each stav
eIectroacoustléofF%%%%%c%?%V%hl%ﬁ arel @t raryedr Vatditall y2 ofiés ebove
t he ot her det enfnbmeméheammtelrcaln beigan Bogl orofalt hei digtaehi. viitny the

characteri 8¢ ' CeQé %Pfr;?n n?eq‘&ms OV\;]fll’leyF { Ilve & épa%; Isonl
05|gn

t he transducer out uoyant bo 15 7i's arrange he
rear face of tﬁéeré$l%Rﬁ?w?ﬁ?qzﬁ?rﬁﬁgéﬁaynfﬁﬁﬁﬁQIﬂﬁ:@aﬁ@é&ééFor Plate
arrangenment 1413anpd tdrel rearef aceinddt hits buayant Hodpi12%albtywhich

faces away ffOQl%?@ £§§J&§q¥ﬁ't¥ nsHEcQ?ECQ§Q £ord <§Q£ ed BEQEéAé%‘”
wa

the structure 12 of t N order to achi eve uo yancy t
| argel y conpen$af® P8E @W@tﬁéthWeéﬁlFﬁélYePPécP@PV$3ﬁﬁqt?ﬁhﬁ? i
transduceri@arraagenenital4, the.buoyant bodye15 -080 alithoughcdhisic

cannot be seen, P§£§audﬂﬁ§»ﬁuﬂﬁr§12039}§9§§aW@%&Hca§1§“558“99§ﬂaQ%a

encapsul ati on conpoun osite mate consi s f an
resin and pres%E?%rre%?%ﬁ%ﬁﬂHQ%ﬂIﬁﬁﬁ bd@FééCicoP%@Fat@%Hiﬁ1|Qf f?ﬂe
exanpl e hol | ondgtasisi hodi eshatascHereketabloy used asterelongairechtstif f

plates 17 re|nﬂgrcggdpéﬁéé'CC§&§_%5§%Pb0%¥ 1§heexk?99599 ero&ﬂﬁghe

i ncrease the foam core, conpose ass-fi ber- encapsu
buoyant signals.

A buoyant body 15 is arranged on the rear face of the
reflector 13, facing away from the transducer
arrangement 14, and the rear face of this buoyant body
25 15, which faces away from the reflector 13, is matched
to the cuxrved 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 it,
for example hollow glass bodies, is preferably used as
35 the encapsulation compound. In order to increase thé
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



entire horizontal length of the antenna segnent, when the antenna
segnent is in the installed position. The buoyant body 15 is
connected to a base 18, which is attacheg to the hull. The buoyant
body 15 and the base 18 forma nount for the reflector 5 13, which is

fixed to the mpypt agye&gg aﬁie rettl MEARR \f@émﬁﬁé&he ar‘?%%n@ 0se;f o f e

upper and | ower edges ector t enna segnent 11
is in the instaPPedlpRdiReDrEian Chesbeasant thesvattCadnert perpd star e

i n each case assoeisat éd, wwhhcanesr eftl-eeches pbatee1Quldl, Taadbabgant

arranged cl oseptg, the gg@%@nﬂa eﬁ%'g edges, n%%%%o%%hef %%g@@{afr

threaded bolts, afe used as attachnent means, having a screw
191, a screw 153shafkcRosisanfizedciew ir R0 PNhPE ha PR N iRt
the end of thewsttewashapkad®? d¢hate it r@RD@pbroamtih@oser evddeadof

191. The attac@ggngegg@@f oAl £9 gl %E‘e Sty efnﬁﬁ' ggéﬁénﬁokfoﬂ}?%ﬁ%@é

gl ass-fi ber-reinforced astic or steel, eac | ds a screw
shank 192 and r—gssz%ﬁmléf&%t fRetBhE BRSThe e i ATeRE 19RO At h

sl eeve 20 i s passednt hraaiighc@se 08 £ €SQiortthidn gwaer bk erbﬁlﬁct?dr i plidthe
reflector 13, agd p%%%iesa ar %E?E{% @' SBLLr&ly Lo ekhear@omﬂ

body 15. For acoustically decoupl @d suSpension o reflector
to be nore preBfges of 25 each reflector plate 131, a first reS|I|ent
el enent 22, a second resilient elenent 23 and a spacing sl eeve 24 are

pUShed onto ea§gr§&§eV@L20prg?grgﬂfft ﬂﬁygahggntbolts, 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 of the screw shank 192 that is 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 1in the form of an O-ring 27
composed of rubber or polyurethane, is arranged between

30 the screw head 191 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 in 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.



el ement 22, which is in the formof an O-ring 27 conposed of rubber
or pol yurethane, is arranged between 30 the screw head 191 and the
upper face of the reflector 13 facing Ltygwth a flat washer 25,
which is |ikew se pushed onto the sleeve 20 and is conposed of netal,

al so being i ”S%{Fﬁd MDgtween Ehe £f>i ﬂ;e g5l ien glg engnil 22..and .t hEe

screw head 191 e 'second resifl errent I's int
form of a hol | dvl&yirades 28“coﬁﬁé§@%lc‘b1fver ubfssin orlfbolwbétehéne s
inserted in an mﬂeemlacnclﬁllﬁgeﬁaﬁneé DL GhEl ¥ EceSFe 2Ghatitde iekternal

i ncor porated i flect 1 d er face of the refle r
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Figure 3. Its igtoerinab diianet @f{léhs sbileghtily lcasgeeltharp,t hehext eapal
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elasticity, the ow cy provi de aper
channel s 29, VWﬂ%fﬁcaﬂén The number and the cross sectlon 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 1is 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. Its
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 i1into the
35 internal thread 31 in the sleeves 20, with the sleeves
20 being braced between the screw head 191 and the
bettom 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



arranged at equal intervals in the circunferential direction. The
nunber and the cross section of the aperture channels 29 governs the
stiffness or softness 10 of the second nesilient elenent 23. In the
illustrated exenpl ary enbodi nent, the aperture channels 29 are in the

formof aperturg -boh&s Hﬁéﬁ‘éﬁj&d&ﬂ%‘% %ﬁ@s§l§§9él9@ Jﬁ@%h bush lS
cross-sectional . shape of the aperture channe however ,

chosen 15 pref 8737 ea%lysobot%leﬁie Jf‘réfﬁ*@z&uaé{F“tTﬂ‘éd-‘Q415vﬁf c*ﬁh%u}b‘b‘btr%d
el ement 23 budyanbfbady I8 iwki divlfacys tde tefhest oendBosdltagzed0 in

appropriately ghosenogxhal bloa?gtﬂ@ FESUIHS 4% angap:3Q el Ny defded
axial wi dth bein prﬂ?uce ween the refl ect or, 13 and the buoyant
body 15, an tﬁfg e s 1 i 1T e W Wt WRrerrEREEA BT St e*fh%nsfjeefﬁ'}’a? is

in use. 25 In Ehewbxenphary berbodinsentedniktguitbe2pltihe heflkedorinl3
is attached totﬁ@eb@ﬂﬂMﬁp%o@ ¥ 51950% -5 gy MURfeen Qﬁesgh££a§é§Q¥ﬁ§120

are anchored m(% %abuo ant bo é 5 and are provi ded at least in
pl aces, with ah™f nt’st 4 %0 EA e%\ 31. The sleeves 20 are either also
encapsul ated during the production of the buoyant body 15, or are

10 The described anchoring of the sleeves 20 in the
buoyant body 15 is used when the size of the buoyant
body 15 1is 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 is 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 base 18, as is illustrated in
Figure 4. For this purpose, the base 18 has threaded

20 holes 33, into which the screw thread 193 is 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 between 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 cylindrical 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 into these threaded



retrospectively adhesively bonded into blind holes 32 which are

provi ded in the buoyant body 15. The screw threads 193 on the screws
19 are screwed into the 35 internal threagd 31 in the sleeves 20, with
the sl eeves 20 being braced between the screw head 191 and the bottom

321 of the hol e hiesa egrtahqamount of %gg&%eg %_9 FOl i ded, in the

manuf act uri ng reasons the internal thre acent to the
sl eeve 20, whi & 6ust i EPadHeBFoel {2 boniked PA- t RetHaBYanhebadprsrat
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19 to be used WhiEH® a%t% }?astﬁﬁéﬁfjé sRPEW stfank | ength extending as
far as the base 18. However, 15 if the buoyant body 15 is narrower,
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more precise beiweendhe; flalrwashers 25, he%‘d? {?&%%el%gﬁ @%n%%%‘dre

seen from Fi gure 1, the base 18 has two O-profi rails

arranged with & 2 Vet ialSesd diisFAALES bet ween them on the struct ural
wal | 12 of the hull. Each O-profile rail 34 is attached to so-called
cleats, which are fixed to the hull with a defined horizontal

di stance between themin two rows | ocated



vertically one above the other. The termcleats neans 35 cylindrical
or cuboid attachnment supports which project beyond the structural

wall 12 of the hull, and are each provi-ded 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 - 12 - holes.

Threaded holes 33 (Figure 5) are provided in the yoke of the

U profile rails 34, between the aperture holes for the bolts with
heads 35. In the exenplary enbodi nent shown in Figures 1 and 2, the
buoyant body 5 15 is attached to thgyhpy ofinksrails 34, for which
pur pose - although this is not illustrated here - screws which are
anchored i n"the buoyant body 15 are screwed into the threaded hol es
33. 10 In the exenplrar yprewrodicrentnshomn Eor FEgurendt, té he Sﬁﬁewa a

thread 193 on tmn@q&%w shanks, ¢l 9§t0f1efaf§% S&{ Wa‘négml@ %8%{% f@tﬂ?
the threaded holes 3 To doth|$ profil U-profile
rails 34 must BEEH gifed at CFRGR u%?fgl%%ratrt?efr’r?é‘ scléw axesh |sxterder

to 15 achi eve tdvies oant keceur ¥ed stompetaee wal p1d2aloftyt hefhwillectiche
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Figure 5. - 13 - PATENT CLAIMS 1 nderwat er antenna for fitti n

to a hull of a3 TbR&Fi ABY RAT ﬁ‘éraflg? ast oMe FntBMfa RIgmeRtad 1i1}1
whi ch has a tramsducel argwngenenthq 14hswhidd expeindsomyverndn erLaa

and conprises adphueabity18f,elagtf 05510 1360US1G LN %adq%era%frawfggsh
are at a di stancg}l;from one anot her and are arrang ed in one or

hori zontal andV&rffcai™s owd2PATEHE | ﬁ§F§W%‘PFIBbS| tfon,ttanthhasognd
refl ector {23) inghidehces |dkesctipnat e ahﬂracstea:rlrzanlgedlbehltrrchtt hethe

t ransducer arr@@ﬁ@@@ﬂér(lﬂ%)i@st@§x§@uﬂg attachment means to a mount
which is connected to the hull, in that the attachment
means have screws (19) with a screw head (191) and a
screw shank (192) which 1is passed through a stiff
20 sleeve (20) and has a screw thread (193), and in that a
first resilient element (22) is arranged between the
screw head (191) and the reflector (13), and a second
resilient element (23) is arranged between the
reflector (13) and the mount, and 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) 1is supported on the
reflector (13) and on the upper face, facing the
reflector (13), of the buoyant body (15).

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



15 incidence direction, characterized in that the reflector (13) is

fixed by attachnment nmeans to a nount which is connected to the hull,
in that the attachnent neans have screwsi4 19) with a screw head (191)
and a screw shank (192) which is passed through a stiff 20 sl eeve

- (20) and has aaggawmwﬂeage&»l&e%) crand.d M dhat qi1bi réhdr %§é|b§8§vant
el ement (22) ig a

et.veen scr a the

reflector (13), aﬁd?ﬂgseconc}sr 8§t %an‘fﬁe %tl%&%? Oalnged
between the reflector (13) and the nmount, and the tvvo eI enents (22
25?nd 23) arle &eaéI edh@nlaﬁzﬁersxait%E slagtey@na( 2Q)s Zztl-gh%eblndgﬁwa&t@éh of
antenna as ¢l ai i ai m aracteri.zed in unt has. a
base (18) |cﬁ5ﬂlas 3t ached %o t%ha%auqtlerlﬁﬁ has a%%ﬁ%yaﬁgoboﬁ?/c?ri%)
30 which is cohpettrht octdreeasé23)18}s andeitved hdt ehe iséeohdcking
resilient el enpAhné23)ni S SURRESt ed @n dhien efd ect @ rdck3): @ndnpntﬁehe

upper face, faci the r ct (13 of t he buoyan body, 15)
3. The under wat ergg% ennaﬁgé?cl%oned : &e5rm 2 dhaWé& ff% btenat

a spaci ng sl eebecy2ay hagivar(danged bet Ween the second reS| li ent

el enment (28) and the buoyant body (15), produces a gap (30) with a
defined axial ;i dtrﬂ1 betwe 2en 1 he reflect or (13) % ge buoyant bofdy
(15) and is seated on the stl P8 e8UE° D) 25 4 S FABHndEY walst
antenna as cl aFh&dns nl onfe° of45 ﬂfmwtfrﬂ@e@ eharéh@*erltle@ i Pe¢drat

the second resikésentered er&rétme@%@ (bs) i ngerted Hdll@ﬂ' [ BS/@EE@@J." n918
manner in a recess sgvﬂ? ubb |ncor por at ed |n the rekfi %ctchr
fromits rear Tac i ch faces She Buoyant Ubay>19s) . ¥

under wat erl%nt@hlh%\a]aﬂst}tl af meckiiad ofieefurns| ag¢lpenrie ltso 429bha'|hac:berarzaed

in that the segorghd®si Lauem;sﬁa@rr%te (Q@tﬂesf a 59&%%@@} i pderedull)
conposed of rubber or, pol ;f/lurgte ane, v@ t Iurallty of axi al
aperture channels I(fd) "Whi 'chiar Céllérl?%negree(? éljs Jtﬂ“ne anot her ,
preferably at equal intervals, in the ci rcum‘ erentl al direction. 6.
The underwat er6antexrmza asachabred | fnodveh0f 220 ehaifBal £ Sene of

characteri %get hat, the figst resilient. el ement (22) is_an flrsf%g

racterizeéed
conposed o r or po yurethane
resilient element (22) is an O-ring composed of rubber

or polyurethane.

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

are screwed into threaded holes (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 1n 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).



7. The underwater antenna as clainmed in one of 25 clainms 1 to 6,
characterized in that the screws (19) are screwed into threaded hol es
(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

sl eeves (20) are clanped in between the screw 30 heads (191) and the
base (18) or tge t hreaded, bushes. 8. The underwater antenna as

clained in one of cfaf MECFTE 6" GREPRET 7T ZetPiHeS H&t LRéMsTi PF &
sl eeves (20) arbaapchorierkd preftérabltyicadhesiael {2 horded ini pathecd5e

buoyant body (i&)pandehavg aRei nigenahcthseaded)secti on £31), ,and.4n
t hat the scye t hreaded sections

9). are screwed jnto the internal
(31) of the S}NZ%\E/&SQJ}(“Z%S‘ Jsfjc}ﬁ‘\l,\?ﬁ?]ea‘:{ e §1%§’e\?é:§e(“26$1a8}‘e(é(ﬂjp)po‘?rl‘%dl%n
t he screw headsr{dQdgd betdden Yhe Thersindeewat eentant eamentas(ad)ai aned
inclaim7 or 8heCharactrdzgdohmn that the sleeves (20) are in each
case supported on the screw heads (191) via a flat washer 5 (25)
whi ch is pushed onto the screw shank (191) and is arranged between
the first resilPentThd emmteri22prandntdmenscreew hdadmed91)in 16ne Ther

under wat eri@nt enagnas: ckai ned tRa 06 of i AQ clai 18,1 t0, 0, arrachment
characterized in that_ the attachnent means are arranged excl usi vel

close to the UPpEt® a1 BMEP Y Bhgtt Ui Tial® '&d ge< 561 ttonetbreefLFfé??trorar(%3)
when the refl ektrr (U8)giitsidiipaiihedgest af | @tk posiltdiconr 153 11whdheche

underwat er ant esfiee &% :Cl@isnedsi dnchiad MlQ.16hargeteriged in that the
reflector (13) is subdivided into reflector plates (131) which are

arranged adj acent to one another horizontally wthout any gaps in the
i nstal | ed iposi 1 on Tird haderwetonsadesad y agr eataaime20 ver tcileah siwe,

?Rd IPtthﬁt l[bxﬁﬁabﬂagyaeananagh%%hﬁﬁatrgqugﬁto%hk§§>'§%D%QQ&££Q§Qy

e attachnent, neans,_.i S provi cl ose the upper and | ower edges
of a reflector’prat’s (£31)% ﬁlfiﬁgsi ﬁ]g?]a)l I%&Cﬁbsﬁ i GFrangeq 2adigeen
under wat er antehnanas aglodibeed harigretef lgl aiimholtt arlvl, gebar act erhezed
in that the basesti8ednapotweibh profd | gakai ls (34)sMai-ghiaregal jgned
par al | el tQ on;eratchaQers W th a vertltﬁalt separation and are nounted on
cl eats which are arrangedSon e *Rul 2367152 FhE2BRderfaf br > dtiteina
as claimed in Rriatof whiaimsid pood2cedhbayadther i zgddbmenhatneans, is
plurality of aMennrasegmssts dollxnar exdangad agdiacentgbasongs 4

anot her horleEQf?Jd%o&npaggel?f%fvlf%jtggskgggglled position.

25 12. The wunderwater antenna as claimed in 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.



