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Bremen 5 METHOD FOR PRODUCTI ON OF AN ANTENNA SECTI ON FOR AN UNDERWATER

- ANTENNA The invention relates to a nethod for production of an 10 antenna

inder vat er 4 AHUE RIS an  “be. asserdl ed 1rom a BrAFATEES 0t TrbEnna

sections, of the generic type defined in the precharacterrzing cl ause of
claim11. 15 A known underwater antenna (DE 195 18 461 C), which is in the
formof a towed array, TconprEses a PIKralRty »fI K owedndrrlay secti ons whose
section ends are adjacent to one angther., Each towed array section has a
plurality 20 of hydrophones which are arranged in a row one behind the

ot her at a constant distance fromone another, are accommopdated in a

flexi ble tube, which can bend elastically and i s conposed of polyethyl ene,
and are fixed_ in their position at a _distance from.on n e 5 and at a
di st ance>f r om tHFEFHPPFB &RV TN OﬁyA§'§@FENWﬁiéﬁ%F§O§d%§g' |y bonded to
them The hydrophones are connmrROERNATER AarTEiNyAal |ine and to electrica
lines which are used for supplying power and are conposed of copper or are
in the formof optical fibers, which are 30 passed out of the towed array
section at the section ends for connection to the next towed array section.

In  order torkfgoﬂlr'\?&@léz@v‘@gléféé‘Ytée%t nfithdahes iy ds apfianeson asgsoghated with
it are fixed at the precise |qngitudinal djstance from one another in a

very coaPse JHFSRADNSRESAORI t WE ShalPSndhEECRIPTSS atFveét yIeFLePFE
| ongi t udi nal £#di eafle. ahbehee- caldedarl anBBrwakelretont edrzatwhiscipr edticed in

this way isﬁgéogéggmbfég %Q%m a plurality of antenna sections, of
the generic type defined 1in the precharacterizing
clause of claim 1.
15
A known underwater antenna (DE 195 18 461 Cl), which is
in the form of a towed array, comprises a plurality of
towed array sections whose section ends are adjacent to
one another. Each towed array section has a plurality
20 of hydrophones which are arranged in a row one behind
the other at a constant distance from one another, are
accommodated in a flexible tube, which can bend
elastically and is composed of polyethylene, and are
fixed in their position at a distance from one another
25 and at a distance from the flexible tube wall by a gel
which is adhesively bonded to them. The hydrophones are
connected to the signal line and to electrical 1lines
which are used for supplying power and are composed of
copper or are in the form of optical fibers, which are
30 passed out of the towed array section at the section
ends for connection to the next towed array section. In
order to produce a towed array section, the hydrophones
associated with it are fixed at the precise
longitudinal distance from one another in a very coarse
35 nylon mesh with a small number of relatively elastic
longitudinal threads. The so-called element skeleton
that 1is produced in this way 1is floated into the
flexible tube together with the still liquid gel, with



flexible tube together with the still liquid gel, with W 2006/ 015665
PCT/ EP2005/ 007165 2 neasures being taken to fix the hydrophones centrally
“in the flexible tube while being adhesively bonded to the gel. Measures

such as these may, or exanple, conprise the flex ot at ed
~during the 3“%6“%?1 Ve-38Adi ng of the gel, so that #Et?gégﬁg?ZQb?gsgallgned
centrally, or conprise soft, thin brlsties bei ng arranged on the skel eton,
whi ch are supported on the inner wall of the flexible tube and thus ensure

that the hydicphones Béengembmabizaﬁ £if The imudntplomes besedadhythe
O e ert noRett LML 0 By IRLN AUl 4 Sp808L ldRRlivief taMddle Bpoduct on

engi neering p0|n view, for Ton of “an antenna- section, by neans
of whi ch t heltyydgsghondisasamelse iBChDuM edhgash aeaur afert ofERERAEs Wi t h

respect to the, ﬁ@een%eseﬂéfeﬂbléccw% Ngeli Bgt NEot Vet iRiighecnbj ect i's
achi eved by the eatures . in claim1. 20 The nethod ccordlng to the

i nventi o h&Shefs vrivaARdged Fﬁhtt?%egﬁ}drdﬁhoﬁgg arés it ¢Bntrally
into the p@ﬂkﬁﬁﬂdﬂruﬁhﬂxa&ﬂyn i pra peowipriee Swolftthaththe bdistamees

bet ween them are accurate S enbl 25 .means xed in
this positi %Rﬁrﬁﬁﬁ%n%?dtﬁé %és|§%ﬁi o%%§%§1%f eéggé %%n% i a short
time periodheThénsact ivwnll i bfertheor fﬂﬁambﬁ;@rtmb&)naaﬁd tipusi enguirag of the
hydr ophones ﬂl'?atgit’% q}§%w§§té§ee cd-deqiig es only minor tool costs.

e 30 Tu aut

The net hod can omated, 1 n which case the assenbly tinme can
al so bel8ignificantly shortened by the provision of assenbly neans which

operate in paHal Eglensti6h 8% based on the object of specifying a
method, which is cost-effective from the production
engineering point of view, for production of an antenna
section, by means of which the hydrophones can be

15 mounted with accurate tolerances with respect to the

antenna section.

According to the invention, the object is achieved by
the features in claim 1.
20
The method according to the invention has the advantage
that the hydrophones are introduced centrally into the
predetermined cavity in a position such that the
distances between them are accurate, by simple assembly
25 means, and are fixed in this position by means of the
gel, which forms an adhesive bond in a short time
period. The suction 1lifter for transportation and
positioning of the hydrophones is simple to manufacture
and requires only minor tool costs. The method can be
30 fully automated, in which case the assembly time can
also be significantly shortened by the provision of
assembly means which operate in parallel, such as
suction 1lifters and grippers. The method can be used
not only for production of antenna segments for so-
35 called towed arrays, in which the hydrophones are
accommodated arranged in a row one behind the other in
a flexible tube which can bend elastically, but also

for the production of antenna segments for so-called



suction lifters and grippers. The nethod can be used not only for
production of antenna segnents for so 35 called towed arrays, in which the
~hydrophones are accomobdated arranged in a row one behind the other in a

flexible tube which d elastically, but al i on of
ant enna- seoMEnEb T HEE Ted o 2006 bisees ot ERSOE DOTHAL Lo5 " ©

antenna arrays, in which the hydrophones are accomobdated in rows and/or
colums in plastic encapsulation at a constant distance from one anot her.
The pl asti ¢ saneapsul ataramymy berbot Wha opl anahebodiydndphénascur g&d, stiff

body. Expedign i nent s _of me coL i 0 the LiNyeption,
t oget her wi t%Cééj&[{/‘%gg;%gdg%e@%usi eve%gc}gsrren:agﬁzr?g’c r%?jl’%gnnéént sl of %}he i nventi on,
are speci fi ethdapstHeat o fak t AecoabapRs. JAEtendiend I ofieS aBPahtageous

enbodi ment  efnd B9 o ddvend i o s@ 4 tiish ep&Xbernad giangtepoll$ and
considerably smaller than_the external diameter of the 15 hydrophones, which

are in the foratofredphdrds ¥9rsed as the suction lifter. A suction
pressure or vacuum pressure is produced at that end of the tube which is

remote fromthe hydrophone,..so that_th ydraphone. i V. s of
suction for pa%é]%/erfétffegﬁfﬁérﬁ‘ ntct) tchée gBQtu e, |({s] %égaaﬁﬁgobﬁ%g‘éggvi ty and
is held in iisverpuisini ohogatherumtiich tatyaniipasions g@¢veobiemeiss f 8Rfed. The

SUCtionliftfﬁfﬂﬁé%é?ﬁ%dQﬁacgﬁg_fEHVE%B@OHYerRQQ%%eé%Eﬁ§$ni%l ehet he

suction pressure. e invention wll be described in nore detail in the
fol | owi A§ t SUTHIH FEFEence to one exenplary enbodi nent which is
illustrated in the drawing, in which: 30 Figure 1 shows a schenmatic

i||UStratiO%égording to one advantageous embodiment of the

invention, a tube whose external diameter is

considerably smaller than the external diameter of the

15 hydrophones, which are in the form of spheres, is used

as the suction lifter. A suction pressure or vacuum

pressure is produced at that end of the tube which is

remote from the hydrophone, so that the hydrophone is

held by means of suction force at the front end of the

20 tube, 1s moved into the cavity and is held in its

position there until the adhesive gel bond has formed.

The suction lifter is then detached from the hydrophone

by removal of the suction pressure.

25 The invention will be described in more detail in the
following text with reference to one exemplary
embodiment which is illustrated in the drawing, in
which:

30 Figure 1 shows a schematic illustration of
individual method steps in the method

for production of an antenna section,

Figure 2 shows a detail of an antenna section,
35 which has ©been produced wusing the

method, for an underwater towed antenna,



i ndi vi dual method steps in the method for production of an antenna section,
Figure 2 shows a detail of an antenna section, 35 which has been produced
“using the nethod, for an underwater towed antenna, WO 2006/015665

PCT/ EP2005/ 007165 4 ure 3 shows a detail of a whi ch
_has been pr 6oﬁgsng to the nethod, for anBS%%?ag? ?8 enna array.
5 The net hod Wnose |nd| vidual nmethod steps are illustrated in F| gure 1 is

used, by way of exanple, to produce an antenna section for a so-called
towed antenna, @Fidptwmd |3 ofshwhichai sdetdiist pdt eani mrtteenfeor gecbion, schemati c

section in Figure 2. The aqg}%[ lﬁaegtlj)andlérg@ar@?fég&féﬁj%u@g ddcwhich is

preferably conposed of polyée ene ity o rophones 12,
which are arranged in a rdwwfbeﬁﬁl‘ncﬁrth?él %teratané}e%'@nﬁrérﬂy-di st ance
fromone another and in this may be in the formof spherical elenents or

el se may have 15 other geonetric shapes,, for exanp i ndrical _ shape.
The hydr 8phois 1Mefhe d?;l ARSE certiHEViigued t hge #‘PQXI b gePﬁbe #i%at a
radi al di stagmcmétrmédlelfﬁl exgbke 1t ibeuwall,, landvaar eof | @eamphet hebr

position by a fillin 13 |n the flexib t ube yd nes 12 20
are connect éodfc(?]tgu St ecthi C%T‘ Mas ToRpoed % co%perégjocyl]?%agl E8&B i bers
whi ch are uset-dmna caar detigidi g:ﬁl\shldmdlﬁoléllppltyfaﬁ@ﬂerlrt otltlﬁhefﬁ‘ymr ophones

12. The ant S i D FROYE e 251 S Héogﬂggg asskekkews using
t he met hod ﬁ?ﬁ%t%ﬁttgéerhg?lnéfgﬁgggn:fn 'I%Lé eerr%)t : | exi bl entuﬁe 11, which

represenfs d&avit §lezbbles tiPpgAdd Werdh ¢l I@r%%%r"f‘%lw%@éﬂo%? oRE end by a
closure platgoThretHysied | oandli bt @LukG1Gklygwe hpdrdshones 12, which

are arranged in a row one behind the other, at a
constant distance from one another and in this may be
in the form of spherical elements or else may have
15 other geometric shapes, for example a cylindrical
shape. The hydrophones 12 are arranged centrally in the
flexible tube 11 at a radial distance from the flexible
tube wall, and are fixed in their position by a gel
filling 13 in the flexible tube 11. The hydrophones 12
20 are connected to electrical lines composed of copper or
to glass fibers, which are used for carrying signals
and to supply power to the hydrophones 12. The antenna
section as shown in Figure 2 is produced as follows
using the method illustrated in Figure 1:
25
The empty flexible tube 11, which represents a cavity
20, 1is aligned vertically and is closed at one end by a
closure plate 15. A suction lifter 16 (Figure la) 1is
used for transportation and positioning of the
30 hydrophones 12. The suction lifter 16 comprises a tube
17 whose unobstructed tube diameter is considerably
smaller than the external diameter of the hydrophones
12, which are 1in the form of spheres. A suction
pressure or vacuum pressure is produced at that tube
35 end which is remote from the tube end which points
toward the hydrophone 12, as is indicated by the arrows

18 in Figure 1.



used for transportation and positioning of the 30 hydrophones 12. The
suction lifter 16 conprises a tube 17 whose unobstructed tube dianeter is
“considerably snaller than the external dianmeter of the hydrophones 12,

which are in the form of spheres A suction press ssure is
produced at Nnh#0%dPe5¥F5%nd which is renote fron1€é§/$%%%@%ﬁggzﬁ§§h poi nt s
toward the hydrophone 12, as is indicated by the arrows 18 in Figure 1. WO

2006/ 015665 PCT/ EP2005/ 007165 - 5 This suction pressure fixes the
hydr ophone It its0 éh@tlbﬂb@m@ﬁ;@ur@ Ime&g thet m}hb:dprmrEpoltedtobytheans of

the suction Lifter (Figure lb). e s 1 S i nserted
centrally i e tﬁﬂ?ﬁl%%& #%?Qlﬁf %F%ﬁé%ggernﬁ%?gﬁ |stance rom the

flexible tLﬂEuaanntﬂuﬁtan;H&)@EﬁgU&Eoﬁﬂﬁhe closure plate 15, and is held in
this position (Figure Ic) . An amount of liquid gel 19 is now introduced
into the 10 flexible tube 11 such that the hydrophgne 12 i.ch |s hel d by
the suctbon® i fiBst1EvicFoplioneal 13 46r rRdeBSeby eth& Fer2dY ThE Grount of
gel must notcike §Pe39£]§ﬁé ttipat 1t1hea1£ uke pkédeft eirft@ nedictd it dridd efrdf is al so

surrounded by th xanmpl e, the anpunt o] introduced
in Figure 1 Wéﬁ Fé?# 8¥d EE ﬁy&?oﬁﬁbﬁgwi ﬁ%ps%#éo%%gggr%y the ge
19. The sucqﬂ@merﬂi$smné 0n fleédsuct iWnd ipesitid anidigwes pbsl ti 8Ring of
the suction A&{J“{Tﬁat of LBy n%lne@ﬁuqé | 1bhe :gﬁltlrclaé@clzzé'@s ihglgetyefor med an

adhesi ve bon i's to say formed a ge ure | d). As a

result &P tW@%ﬁﬂblqcﬁﬁhﬁléh SUed HylRtophBRe NYATORRORS Ilong®t Whahfe its
position inHdey fﬂ;ﬁxthlee duthe il wheret h@eSli@;t | gt P ESsUEerEotintiba suction

pifter 16 18 suifched otl ande LS AHCtPNGE T HEG 10 dempyeg LLem the
that the tube 17 of the suction lifter 16 is also
surrounded by the gel 19. By way of example, the amount
15 of gel introduced in Figure 1 is such that half of the
hydrophone 12 is surrounded by the gel 19. The suction
pressure on the suction lifter 16 and the positioning
of the suction lifter 16 are maintained until the gel
19 has largely formed an adhesive bond, that is to say
20 it has formed a gel (Figure 1d). As a result of the gel
formation, the hydrophone 12 can no longer change its
position in the flexible tube 11 when the suction
pressure for the suction lifter 16 is switched off and
the suction lifter 16 is removed from the flexible tube
25 11 again (Figure le). The suction lifter 16 is used to
grip a further hydrophone 12 (Figure 1f) and to move it
into the flexible tube 11 at a predetermined distance
from the previously inserted hydrophone 12 (Figure 1g).
The second hydrophone 12 is held in this position while
30 liquid gel 19 is once again introduced into the
flexible tube 11, partially surrounding the second
hydrophone 12 (Figure 1h). Once the new gel filling has
formed a gel, then the suction lifter 16 is lifted off
from the second hydrophone 12 by switching off the
35 suction pressure, and is removed from the flexible tube
11 (Figure 1i). The suction lifter 16 is used to grip a
new hydrophone 12 (Figure 1k), which is inserted into

the flexible tube 11 in the same way as that described



25 11 again (Figure le) . The suction lifter 16 is used to grip a further
hydr ophone 12 (Figure 1f) and to nove it into the flexible tube 11 at a
~predeterm ned distance fromthe previously inserted hydrophone 12 (Figure

ig). The second h rophone 12 is held in this posjtl i Lquid ge
19 is once dhid? (Fﬁgﬁ%%d into the flexible tub%&ﬁggp%gé%f%ﬁ?§gk
surroundi ng the second hydr ophone 12- (&igure I h). once the new gel filling
has formed a gel, then the suction lifter 16 is lifted off fromthe second

hydr ophone b&d%eswwiﬁﬁémg whichhellfusdct ged priessuirse, @mmbisagemnved from
t he erX|bIe tube 11 ure L), . JThe s grip a
nem/hydroph fbure deﬁ%rlg a IH%%%r (?é%?QF égﬁ g g tube 11
in the saneumgﬂkwthhapredgcﬁmme@@WDHNMhﬁIH@SGQYﬂGPPEP29§5ﬂGO7@653 - 6

above, ~aft er, i i dd.quigl 98lo 1%d §10068 120aibe i1Atr oduced. The descri bed
met hod steps are repeated until the predeterm ned nunber of hydrophones 12

have been inserted into the flexible tube 11. 5 The antenna section, a

detail of V\mm hstbhhsiSteatedn,i m Rigtuel 3o£f (Whlaﬂl unslet Wat et rantdnna
array, a So-, IS roduced u th§r§ nme ggtggd as that

%Ied flﬁt $€ enna, 4 i.ng |
|Ilustratedjﬁh rgUre @ aftentaisBittSh as a cavi R the form
of a pIurahdaﬂkﬂdcﬁhmmehsteﬁmawhnehp&p@uaedaW@amgnthme8®mﬁemﬁtbpdnce from

one _anot her... agg, ey pE.ﬁStﬂ‘cgprn%jyl22Thén%r9?§1’§1aegéb{:§bﬁthrOUQh
it. These cf1|n rrcal” c anne 1l are roduced by inserting small| tubes

into a &8st il ol dabtyt 28 éﬂe&%ﬁeﬁK¥WEdW%|%t%%%%a$%%h1%ﬁeCQﬁBPﬁeF and
encapsul ati ng t hamew tdrel a&&aﬁ clf ter  EpBOVEnd r @msthgceMixbm t baesmal |

ESF?ﬁd?fga[%Q@ﬁﬁéfpaégef%% e plas%“%fgé 1czboéhu§2resukilggsgn the
entirely through it. These cylindrical channels 21 are
produced by inserting small tubes into a casting mold

15 at a predetermined distance from one another, and
encapsulating them with plastic. After removal from the
mold, the small tubes are removed again £from the
plastic body 22, thus resulting in the cylindrical
channels 21 which pass completely through the plastic

20 body 22. As can be seen from Figure 3, four hydrophones
12, by way of example, are arranged one above the other
and at a defined distance from one another in each
channel 21 and maintain a radial distance from the
inner wall of the channel 21. The channel 21 is filled

25 with the gel 19, and the gel 19 fixes the hydrophones
12, once it has formed a gel. Each hydrophone 12 1is
connected to an electrical supply line 14, and all of
the electrical supply lines are passed out on one side
of the channels 21.

30
The hydrophones 12 are introduced into the channels 21
in the plastic body 22 in the same manner as in
Figure 1 for the flexible tube 11, which likewise forms
a cavity 20, for the towed antenna as shown in

35 Figure 2. The plastic body 22 1is for this purpose
placed on a closure plate 15 at the ©position
illustrated in Figure 3, so that all of the channels 21

are closed at the lower end. The individual hydrophones



channel s 21 which pass conpletely through the plastic 20 body 22. As can be
seen fromFigure 3, four hydrophones 12, by way of exanple, are arranged
-one above the other and at a defined distance fromone another in each
channel 21 and nain n radi al distance fron1the he
“channel 21. ¥fhe&® &@Jﬁiﬁ is filled 25 with the ge?f?gfﬁ%%%/¢%zisél 19

fi xes the hydrophones 12, once it has forned a gel. Each hydrophone 12 is
connected to an electrical supply line 14, and all of the electrical supply
lines are passesirouthen dneesiteel -ofashdeshanbells wAth 30 fRweetnrir bphones 12
are introduced into the . n the, pl dy &2 Lfhcthensane
manner as |%eglflguﬂe 1 for gh?l (ié;}abr*ﬂt}lt%bégl?i}vﬁ ﬂ i kew scé fo?ms a
cavity 20, florftars t bhed wiricanrereiemHoh PREBELE dir @axalffl pl &8¢ ¢ body

22 is for thi RYNASE s P.iﬁC&'PeOélu@c&éé)f&léﬁypf@iﬁeé%@&ht@@ppgyta@n
illustrated in Figure 3, so that all of the channels 21 _are c|osed at the

| over end. THREGHASH dd@ EyEFSEhonest WS 20087015665 PCHPEP20B5FHB?165 - 7
12 are then éét&ﬁ.ﬂ’drﬁd a G'BétéiE]SCde beldi st t hs r eketene@ tn FEyguee3l andnto the

channel s 21 an f_suc Lif 1 r tein
paral | el , H@Ycﬂﬁ anner s %ﬁta?% %%%%é%%?%e £§Q?$e%é§#?££¥ ?8?%3 as 5
descri bed |an|QUremeSEmpiaSﬁmﬂtbpdxﬁihérenpéﬁﬁad-SEbtﬁhm Péaééﬂéll of

which is sk cﬁﬂﬁ‘d Figurend, 28fq:ivhheh fandb%@twﬁthsf '@sﬂék&i@' ant enna
sections ad35 tc?%k iwhose Iastlé bod|%s are placed on %%astlc body

21 in the | cHiaqidiam BPr é@ﬂ-’i“orf" of l#at BRAFTES - d.Trh&tl?WORf&PI? mt& flat
antenna. Theswh opkenasell® “shbehiage hel dehtl qatdang'c i Botihe Jul adli ¢ body

21 by nean%égnéhgfg%kele '%hffaggelga%%%|%é¥g%l§)é%éouﬁhed in

terms of sound, from the plastic body 21.



terms of sound, fromthe plastic body 21. WO 2006/ 015665 PCT/ EP2005/ 007165
g _ PATENT CLAIMS 1. A nethod for production of an antenna section, which
- has hydrophones at a distance fromone another, 5 for an underwater antenna

whi ch can be assenbled froma plurality of antenn i i ich the

_ hydr ophones W 29064045685 oduced in a row one beh?%@gfllgﬁgﬁ)@?%/eé&%% an

el ongated cavity (20), at a distance frogmone another and at a distance
fromthe inner wall of the 10 cavity (20), and the cavity (20) is filled
with a liquid gel (19) in order pmRTENK ¢iweiMydr ophones (12), which liquid
gel (19) forns a gel after being introduced, characterized in that each

hydrophone (12) is inserted and held approximtely centrally by means 15 of
a suction liffter A 168pthotio e gadduct(iz) , ofihcye angegBudFRarlaRis is

al i gned ess%ﬂh&ﬁll%ageﬁghgghh$ne?taia Pradetsnatned i drancenbtngyt he
previously inserte hydrophone (12), an, anount of liquid gl glg) is then
i ntroduckd i atrhélre%ﬁmayt%lzoanwwmd?h%ami%i%lS%%m]@%T? (889 af | east

P@][“ al |(>1’6)Slﬁlf1&lé[!diﬁ:3} her ra&@lmm@h n%ci%ﬂl%ﬂs miﬁhwmcﬂaemg hgzaﬂopyohbehsucti on
ifter . that, once t e i ch _has been introdu as
formed a gel (1% healé'?lc’r?Bﬁo‘g‘il??‘grg?lé‘) riog’ roé’r?og)eegnfr%’dgrﬁ%? h%tl&%\gi ?5%20) f or
insertion ofara reddndudrdophane ty12)(225 ,an@ti nat hdtisthese nmérhod eheps are
repeat ed untj determ er. o] S v een

bl aced i n R Rp8oSteA HEeHARCath ME TERADES rodd) Gvent

char act &Pi zexh¥¥ty 30200at anfl esdidl eawitey (12P) whih deflistes Warfantenna

sect on of Flhieq&&'}ﬂeéé\@t gf odntieNnsrdSr Usgd rax i CaydtdphdZéd . (32) The net hod
as clained in claim?2, char actleri<zeq in
which 1ligquid ge 19 forms

a gel after Dbeing
introduced, characterized in that each hydrophone (12)
is inserted and held approximately centrally by means

15 of a suction lifter (16) into the cavity (20), whose
longitudinal axis is aligned essentially vertically, at
a predetermined distance from the previously inserted
hydrophone (12), an amount of liquid gel (19) is then
introduced into the cavity (20) such that the liquid

20 gel (19) at 1least partially surrounds the hydrophone
(12) which is being held by the suction lifter (16), in
that, once the gel (19) which has been introduced has
formed a gel, the suction lifter (16) is removed from
the cavity (20) for insertion of a next hydrophone (12)

25 and in that these method steps are repeated until the
predetermined number of hydrophones (12) have been

placed in the cavity (20).

2. The method as claimed in claim 1, characterized in

30 that a flexible tube (11) which defines an antenna
section of the underwater antenna is used as the cavity
(20) .

3. The method as claimed in claim 2, characterized in
35 that polyethylene 1is wused as the flexible tube

material.



35 that polyethylene is used as the flexible tube material. W 2006/ 015665
PCT/ EP2005/ 007165 9 4. The nethod as clainmed in claim1, characterized in
~that a plurality of channels (21), which preferably run parallel at the

sane di stance fromone another, are used as the ¢ | astic
body (22) wWWPCRO964858ES one ant enna section of t%gr“ﬁpaz( de&gsn enna. 5.

The nmethod as clainmed in claim4, characterized in that small tubes are
inserted, separated fromone another but parallel, into a casting nold in

order to 104produge therdmnnels {idd :aﬂobjar:en encapsutat e wiaed impl asti c,

and in that, after renpo aI fro t.he ved from
t he pl. astlct@@&ya(?z-')ur T SES CZI]!3 ﬁﬁéor%%%%&@

characteri Z@ﬁrlalljiehata'a tu}tm camp whicswmngebsreruct@s: anarbesr iar¢ ess than
t he ext ernal dlda?é e;‘:P% ahﬁty}‘y%r@)(’h?ﬂe% @asty\(m ggdzr g2 tmié@rm of
e

spheres, i s "0Se suction Tifter , in that the one tube end
of the sBictidefirefs eme PEItER|SEEEd O8N OFfhé %%F&’Bﬁ&ﬁeanfflPaand a

suction pressure is produced at the other tube end. 7. An antenna section

for a flat underwater antenna, avi n f.h ones (12)
which are 25 ar rafgét@dto% & s‘f{;ﬁf% c?rjorr’“n% l“ém th%ﬁaf%c%g]?{c)%vggngﬁor

colums and @ | rﬁn%gﬂat ethbes aapkastineebodyl, (28eparshadacteeinzednen t hat
the plasti Cr#%i”% arBﬁ'i%h' el;pghannel go ¢ gbi1a distange-fegm one

anot her, i ones are arranged 1 n the 30 chanpels (21)
at a di wancpe:cfdmmmmecrrmmewm 21 nd an%h eKat %‘@Pcﬁﬁ&ﬁﬁéﬁds V288 are

filled V“tt1§%aséﬂév-and in that, after removal from the mold, the

small tubes are removed from the plastic body (22).

6. The method as claimed in one of c¢laims 1-5,

15 characterized in that a tube (17) whose unobstructed
diameter is less than the external diameter of the
hydrophones (12), which are in the form of spheres, 1is
used as the suction lifter (16), and in that the one
tube end of the suction lifter (16) is placed on the

20 hydrophone (12), and a suction pressure is produced at
the other tube end.

7. An antenna section for a flat underwater antenna,
having a large number of hydrophones (12) which are
25 arranged at a distance from one another in a row and/or
columns and are integrated in a plastic body (22),
characterized in that the plastic body (22) has
parallel channels (21) at a distance from one another,
in that the hydrophones (12) are arranged in the
30 channels (21) at a distance from the channel wall, and

in that the channels (21) are filled with gel (13).



