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_Bremen 5 METHOD FOR PRODUCTI ON OF AN ANTENNA SECTI ON FOR AN UNDERWATER
ANTENNA The invention relates to a methpd for production of an 10 antenna

section, whiwd hess hytsephones at a distance fromepgeppebbeso7ies an
“underwat er antenna which can be assenbled froma plurality of antenna
sections, of the generic type defined in the precharacterizing clause of

claiml. 15 A known yngde ter antenn DE 195 18 461 ), which is in the
formof a towed arra ,gc%\rﬁ%rgseg B %I}gréﬂ?@ Bt }fov%d“ag‘r%y sections whose
section ends are adjacent to one an@tesien Each towed array section has a
plurality 20 of hydrophones which are arranged in a row one behind the

other at a constant di stance from one anot her, are accommpdated in a
flexible tube, which can bend elastically and is conposed of polyethyl ene,

~and are sfixed MEYHOIRIFORAHIDURT AN @rdhit ARGENROBEEREORNEbREAN25 and at ‘a
di stance fromthe flexible tube mallAgé a_gel _which is adhesively bonded to
them The hydrophones are con Rt T?W&ﬁal line 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 tde otiiceniienwedlateayteeeat methache dry gnopharisson asSoanat ed wit h

it are fpxediipleddte seBE€BHSE wHQNPI hidi 'T%dﬂpﬁ#cﬁfé%e igo O@f?@&?&ger in a
very coarse 35 nylon nesh with a small nurtber "of relatively elastric _
| ongi t udi nal* 1t e3WS. 2TRENSE. cAqTe PRI BRERFWEkEFepdftenna which can o

be assembled from a plurality of antenna sections, of
the generic type defined in the precharacterizing
clause of claim 1.
15
A known underwater antenna (DE 195 18 461 Cl), which is
“1ﬁwEEé fbfﬁ“6f“é“E6Wéa»Effé??wEEﬁﬁEIEééwé“ﬁiﬁféIIEy"df“"”“’ e
towed array séctions-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 1in a flexible tdbe, 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 lines
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 is produced in this way is floated into the
flexible tube together with the still liquid gel, with-



that is produced in this way is floated into the flexible tube together
~with the still liquid gel, with WO 2006/ 015665 PCT/ EP2005/ 007165 2 neasures
being taken to fix the hydrophones centrally in the flexible tube while

bei ng adhesiieelo dwondedetso the gel . Measures suchees/EreseEs Ny7146Hr
exanple, conprise the flexible tube being rotated during the 5 adhesive
bondi ng of the gel, so that the skel etoh s aI igned centrally, or conprise

soft, thin bristles bej n rranged op,th whi ch_are s orted on
the i nner wﬂqaﬁﬂrqﬁm??+%§'gﬁgePugﬁ’ ﬂﬁxtﬁﬁ ?&qghQHﬁﬁ ??ﬁ??ﬁ%ﬁgphones
are central iizedthd 0£Theibheentiten wisi baskeinn adbeebyedy dforsieeti tyi ng a
Met Nod, whi ghd S gaast- @ELS&E& e Lyom the %%%ngg BOENCELL g I Nt of

Vi ew, fOI’ proauc |on of "an antenna section

hydr ophones csaptiesel sthsunf ekl &eder alP%lltlﬁ)l éﬁ%?é&d wfitlﬁlFlgsp‘éTé% to the

antenna gectd g AL ObGhadnd 0 oshecndivgali oo thiesobiret Jkelaelireved by the
features in claiml1l. 20 The _net hod accordin he i nventi.on, hageS

advant age tHatIRSE KFATSHdNes & HPPEHEgedSE ht r aFPYi e Eh
predetermruﬁkxngﬂdmr&mgéﬁrmmithenskuabtbhatwhheh(hnﬁeﬂuppbﬂnﬂdwmm them are

accurat e, b%: "Enﬁmﬁs eﬁg!yo§51ﬁ? ﬁleQEgl%LE lxedgnthis position by

nmeans of the or 75 an adhesive ) I'n a short tinme period. The
suction ||ftuhaﬁ(ﬂhqrhﬁﬁnnmhqnaananﬁuieqﬁmﬂlﬂﬂgdlng of the hydrophones is
sinple g manufacture and requires only minor tool costs. The nethod can be

30 fully automated, in which case the assenbug time can
The invention is based on the object of specifying a

method, which is cost-effective from the productlon
engineering point of view, for prodﬁction of an antenna

. section, by means of which the hydrophonés can be

15 mounted with accurate tolerances with respect to the

antenna sectlon

According to the invention, the object is achievedvby
- the features in claim 1.
20
The method according to the invention has the advantage
that the hydrophones are introduced centrallyninto 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 lifters 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



al so be significantly shortened by the provision of assenbly neans which
.operate in parallel, such as suction lifters and grippers. The nethod can
be used not only for production of antenna segnents for so 35 called towed
arrays, in wo doddydtpsbpphones are accommopdat edper/BErpees /00 ALE6DW one
“behind the other in a flexible tube which can bend el astically, but also
for the production of antenna segnent’s ¥or so-call ed WD 2006/ 015665

PCT/ EP2005/ 007165 _ - ant enna array: ﬁi b hCh tg gq%qghonesaare
accommdat e s éﬂﬂfﬁﬁ“coldﬁhs prast ¢ ST AT on at®a° const ant

di stance fr Gncmencgizdtdrer . 1nTherqansastaodéncaps¢ﬂ>hnmm map beobsathia pl anar
body and 5 ff. bod i diarent hod
accordi ng t(gﬁﬁﬁﬁ' |%§g%%%6%t %ongEEEﬁgn?ﬁ% g%%ta eouzngi ﬁﬁiﬁgﬁts and
refi nenent s Bfe M@ﬁ%rﬁ@?ﬁpsﬁ%mﬁbdﬁw e |1PP‘%fhea <Rk Eh tkaéfiY c?atns.
Accordi ng t @ onfg-adyand@geousoghbodi ment of the invention, a tube whose
external dianmeter is considerably smaller than the external di aneter of the
15 hydrophones, which are in the formof spheres, is used as the suction
lifter. smmpeﬂiqmmssmbedmmenaswuﬁ phesswthdds peododidy at-at heheend of
t he tube- e 0 y.dr one is
hel d by negg% é%% |g%B %%%%P;%g? %g' %?%%%8€% %%Fgﬁ%ﬁg4}él$§gnnved
into the ca\ﬁet%/lwntsﬁ helfd ihei t snverisieron atfer epestifiiegheindheBeve gel
bond haggf orglgdhe e Sygdion lifter is then detached fromthe hydrophone
by renoval of the suction pressure. 25 The invention will be described in
nmore detail in the followng text with reference to one exenpl ary
Accordlng to one advantageous embodiment of the

invention, a tube whose external diameter is
considerably . smaller than the external diameter of the
15 hydrbphones, 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  ~~ 7

remote from the hydrophone, so that the hydrophone is
held by means of suction force at the front end of the

20 tube, is 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 exémplary :
embodiment which is illustrated in the drawing, in
which:

30 Figure 1 shows a schematic illustration of
individual method Asteps 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

method, for an underwater towed antenna,



enbodi nent which is illustrated in the drawing, in which: 30 Figure 1 shows
.a schematic illustration of individual nethod steps in the nethod for
production of an antenna section, Figure 2 shows a detail of an antenna
section, 3woMPonsfrasdmEen produced using the nepdmiErE®os A0 TDERr Wat er

t owed antenna, WO 2006/ 015665 PCT/ EP2005/ 007165 4 Figure 3 shows a detail
of an antenna section, which has been 4pr'oduced according to the nethod,
for an underwater_antenna arra T tho vvhose |nd| VI d hod st eps
are illustrated 5 ¥HEY 33r “>sls u?ea‘g]erbfway of Bx AM5FE % o g%o?:b Ute an '
antenna section for a so- cadlineﬂl tlcamdoeantwm@ceed deteddiofy vikd chhé s
illustrated in the form of, ﬁf %x?‘%ﬁde%aﬂt%f'a&h‘%ﬁn% a}'gg nt enna
section 10 has a flexible tube 1T ch is preferably conposed

pol yet hyl ene, and a plurality of hydrophones 12, which are arranged in a

row one behimt t heneihty, ahce Corismmld@h&t angethoam 0@§e§@0t hgreand in
this may be ,.in the form of gherl

t I 15 oth
geonetric sﬁéﬂéﬁst?a(ﬁe XHipt € Iér%yfaﬁﬁrflc?& ! gh’aﬁ@g’ 'Sﬁ?fe &H%%d? V%’onggolze;re
?lrra_ngled CEIliﬂ’CﬁiliC}E i heantféma b|®e¢ﬂ‘.[ﬁﬁ'l l1lfat _aa_rasbatab[isdantewédom t gg ,

t : n in
exi bl e alll Q?ﬁe@%&?gj %fcygz% Olmtsu_»geeatyegl 98le Eblhing

the flexible ones are connec to electrical
l i nes corrposéij a)fs%]%ﬁpml@rse@bl@has% Fipers, 2 whfleh 2pleengds¢ekienrrying

si gnal sjpandid0 Suppbyiporeryhe the mﬁ@}pm};orﬁseé@rabﬁqﬁ AfthsdeEy §ection as
shown in Fi ure 2 .is produced as follows usi n%,the method 1llustrated in
Figure 1: olyethylene, and a plurality of hydrophones 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, is aligned vertically and is closed at one end by a
closure plate 15. A suction lifter 16 (Figure la) is
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 oOr vacuum pressure 1is 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.



25 The enpty flexible tube 11, which represents‘a cavity 20, is aligned
-vertically and is closed at one end by a closure plate 15. A suction lifter
16 (Figure la) is wused for transportation and positioning of the 30
hydr ophones w@.20te/cLuséé®n |ifter 16 conprises a bubgrr2dowhose1ie6s
“unobstructed tube dianeter is considerably smaller than the external _
di ameter of the hydrophones 12, which &re in the form of ch\ﬁreﬁ. A suct![on
ressure or cuum pressure is produced at .that tube 35 en hich is renote
Pr om t he tubrle(ﬁllesndS it&ﬁ’np&?%:tssmp]f%mg?ﬁthé:hﬁygl% TS, L4s §2 REi cated by
the arrows 1&b¢nerd guabldwivg QﬁOBbOESGBBaMbE%@OBjJOﬁiiﬁél claf fEheT_h![ st -
suction pres : £ X d%%gg to the tube end, allow ng i 0 be
transported %@éﬁle%ﬂrllsffo?ﬁ%emsgct T on I#if)ter 16 (Figure 1b). 5 A first
- hydrophone 12 is now inserted centrally into the flexible tube 11. at a
predet er gi neal @iigkan dfd;ﬁlolrgehelbl % bh&w t ;i_h%e%('ﬂ%d té@{tlﬁlltyxniﬁgﬁ; rom gpe
closure plate 1 and.is In this position ([Figure, . :
liquid gel i@h?g% her (’j’%@edl}r ntb PhePTRFIFISER tHEFACKUEROPhat the
hydr ophone 1Zhehitéxilsle helidebgntihe tsaet iien dd fsiaq;’ﬂaﬁodgstlp@r I:lalstnfeth -
surrounded e, gel .+ Ih . . gel _must no e_SO grea a e
tube 17 of té:%a%@uc%?bnafllgf tl;s-r %fg@l)gmal@%lsgs%?%%%lr]%dli@yg&lﬂ% %} - 187 By way
of exanpl e, ¥ HOEAt 15Teidgalel nflPodikedown Fhgreduded s isutch that hal f of

the hydoophenexi2 d stauér eandedibycthie grb b9arSBRGANCHLON,n PLeSsYre on the
suction lifter 6an~%the gsitioning of the suc |,onI|_ter are _
mai nt ai ned Lir?'neflr‘éL PRethEl SURF R8s :f-h?g%ﬁfylﬁorlﬁecpadﬁ“a%ﬂﬂéél gerpewddedhat is to

say by the gel 19. The amount of gel must not be so great
| -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, pértially surrounding the second
hydrophone 12 (Figure 1h). Once the new gel filling has
formed a gel, then the suction lifter 16 ig 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



20 it has formed a gel (Figure Id). As a result of the gel formation, the
- hydrophone 12 can -no | onger change its position in the flexible tube 11
when the suction pressure for the suction lifter 16 is switched off and
the sucti on Wa fa0r6 /BLEGE T enoved from the flexi bl ePCOLEP260340@Ga6H (Fi gure
“le). The suction lifter 16 is used to_ %r_ip a further hydrophone 12 (Figure
|f) and to nove it into the flexible tube 11 at a predeterm ned di st ance
fromthe pr ly ] te ro 12 i guree |

hydr ophone %&&g’hel %thﬁ%wlgy ?Egﬂgd (eEEBOliI% ul?%l erllgETQ |§ once again
i nt roduced |Jmtcrqd45:e<$| exingl edﬁaﬁél@@d U‘Eﬁw%iil yatngr oaﬁél ngepertedcond

hydr ophone 1zZ,{ihi Ohe bHacPredihbe: rtﬁi%k@ﬁ &f | hiyagopasnebornednayvgel , then
the suction lifter 16 is I|fted off r mthe second hydr ophone 12 by

swi t chi ng offe¥he RS i GH fdved fromthe flexible tube
11 (Figuse 1li). The suction Ilfter 16 is used to grip a new hydrophone 12

Fi urelk) i nt.o uhe, 11 he,_sanme way as
'E hatg'.J descri becf5 V%E%)%%‘%O%Eg%ggﬁ ﬁ%%%%ll%osﬁéﬂﬁgh b“Lboveliu Jé"’rlt\é/\ﬁi ch
liquid gel i &ignze 3gaifrri aty odudedvatitie dasennbedameanodasteps are
repeated- U@AlléilefPé@dgh‘ééHhQEd19“?&%‘&11%@%& MRS ddmdra¥Ecnbgen

inserted into the flexible tube The antenna™section, a detail of which
is illustrat®d CPACFiuresEatsst AR @B mtler BREeRmEeRnPaySeqt3sn cal | ed
flat antennaad Sa pe@duepd20Sing thiee ame dmta1opnumiﬂyatof | thshnated in

of “channel s D 1GRTER 16 SPFARGEE d1° t ROCS AR SLAREESF | GBneoBnot her
are enbeddechricvtleerp,l asrec crddyld2?, amdapagslssstic body 22, and pass
entifely 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 zremoved again from the
plastic Dbody 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 is
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 ihto the channels 21
in the plastic body 22 in the samé 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- is 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



enticrely through it. These cylindrical channels 21 are produced by
-i-nserting small tubes into a casting nold 15 at a predeterm ned di stance
fromone another, and encapsulating themw th plastic. After renmoval from
‘the nold, R ZHRA/0IR/"% are renpved agafff---frRFT{RR209PARRTE6Body 22,
thus resulting in the cylindrical chanhels 21 which pass conpletely through
the plastic 20 body 22. As can be seen from Figure 3, four hydrophones 12,

by way of exanpife ahenariraigedone abovesthepebhesithantd mdrenctef tped
di stance fraqm one anot her |g ﬁgph channel 1 and nalntal%fa radi al di stance
c

2

fromthe inmef™ifalt of YN chafinet & e Hhethanel©215i £5% i FY6U*98 with the
gel 19, and ltihecegged 18, f iwkdsett herdifjelradphoneperdle dncearallias foamdd a gel”
Each hydrophgpg i onne d I ri : i 4, .and all of
the electrica sétl}%oﬁe :CTCn%g %%% %%cg%%%s%ﬁ%f%nf%%ieeéWdieléﬂo#é?ﬁ"e&’ch%%nel s 21.
30 The h§drofrsresre® dre Fagkgguded This t¥RSwHahnds Phe jantesnpl astic
body 22 in thesail, 4BddesifSof 'wnitguis dixdeendheid | pxible 4 ubgnrdl, which
li kewi se forns, .a cav1t¥ 20, for the _towed antenna as shown in 35 Figure 2.
The plasticvggﬁ§12§“?§h-%? FRYEhetr pOSRE ISR hCRRC A SFOSIRRS prddedl5 at t he

position ildaisitat ethoke HIgigte S, bsdiddakral blatethernchamnebtsadticare
cl osed at the en T, i ndivi dual . hydrophones. WO 2006/ 015665
PCT/EPZOOSIBﬁﬁﬁﬁge%% %5 a?%?thg%n?ﬁggé%%%f- g%ree%%??béarmﬁ HFeference to
Figure 10- iduxeatheorchahnelforal syt hetingnsensact iThe Hydueplorks; Wai ch
preferably qperdt eai-8 nalAd | ekgoaRdngt heiLhanaels &k sar Sy Cas! ¥ ly filled
with gel 19, as 5 described._.in Flfpre 1. This résults in the antenna

means of the gel filling 13 are largely decoupled, in

terms of sound, from the plastic body 21.




sectiion, a detail of which is sketched in Figure 3, and which can have
-further identical antenna sections added to it, whose plastic bodies are

pl aced on the plastic body 21 in the Iongltudlnal direction or lateral 10
direction, t@f2008A0E5&E5 ant enna. The hydr ophonesPEZ/ERAPER/APELREI d
'"floating" in the plastic body 21 by ngans of the gel filling 13 are

| argely decoupled, in terns of sound, fromthe plastic body 21. WD

2006/ 015665 PCT/ EP2005/ 007165 8 pRAERNT-LAMYS 1. A nmethod for production
of an antenna section, which has hydrophones at a di stance from one
another, 5 for an underwater antenna which can be assenbled froma
plurality ofiant emnemesmﬁid (ofif-¥a iprdmmdrheoﬁydmpmna( 12pcateni,ntroduced

i . hi t t d t di st
rom one. anGPher HHE 0B TR r B Re o rer a1 901 “thetEeeavt ty
(20), ané th@ona&mtynﬁeﬁwaterfahtednanwhleh Fegubd geke@dydi Aromder to fix
the hydrophq& réﬂgQ ofhéﬁgehhguégcgﬁbﬂélglnfQﬁgﬁ? E @lhgﬁ ghgﬁb

g
i nt roduced, aracterized int eac ydr ophone erte% and held-
appr oxi mat el yl%bnwm FL?thh’féﬁﬁs 115 ofrey serg ieenind t Bhe (@Bhernistehe cavity

(2021 whose %ﬂlgr@.éﬂl—@ﬂ?& a@exslﬂ alag@ned Assent |dt§|sg:)§.n\€@rtE%ﬁfn| YOn%tz) a

t er mi ned-di.st ance r revio serte pho an.

gaguﬁteof | PP aPfQ) Héﬁ%FHFFoﬁﬁgéb ???olpﬁ@r &@Fﬁy gofg§uch t hat

the |iqaiod Q@vgtejr ((]293)) at alnelasthqaard:ahai‘dw s(tIrOr)ouﬂ]sIs fihel dydmdpona (12)

which i's beiq by t@@)swmpdefw 30 Dy Bino i L0 0! (20
e su is

whi ch has been |ntrg uce fornmed a
removed fronfhidle ciimuyd( 2@} or 1%Berf©§msofaa reEedt ! hy@&%@hohelng)

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

T "a predéetermined distance from thé previously ingerted
hydrophone (12), an amount of liquid gel (19) is then
introduced into the cavity (20) such that the liquid

20 gel (19) at least 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 is used as the flexible tube
material. '



.25 and in that t hese nethod steps are repeated until the predeterm ned
nunber of 'hydrophones (12) have been placed in the cavity (20). 2. The

met hod as clghnggosnoebabdn 1. characterized in SOPEgzﬁPEOBgfébZantUbe (11)
S

-whi ch defines an antenna section of the underwater "ahtenna as the
cavity (20). 3. The nethod as clainmed &n-claim2, characterized in 35 that
pol yethylene is used as the flexible tube material. WD 2006/ 015665 - .
PCT/ EP2005/ 097165Th® metlpd aet Réadimedcini akdinnlel ahardctehbzadt éni zed in

that a plurathiy prg’a@am@i: eélhhaﬂﬂéwdl@ﬁf ef@ﬁi&hr?Pe %Bi%ekuﬁt the

sane di stance frgf1£n % are _, use he cavi a plastic’
body (22) whW3h®s flaﬁes fe Sfrﬂeenﬂésg%’&?‘?or?r@ﬁ“t%eumrer akeenna. 5.
The net hod assedaasedﬂun chaivoy4,( 2ohaha£t£rp1§§th6 Hoagt syl | whubgs are
insertedz se n er_ but r al to a casting nold in
order to-10 %%% uce %% g%%% s hﬁﬁon ?ﬁfﬁh Qﬂéﬁﬁﬂgﬁ %ﬁFFW' pl asti c,

- and in that, after rem)val fromthe nold, the snuall tubes are renoved from .

the plastic pody fﬁ@)me@hcgh§sn@iQ@ﬂeéslﬁl@%Qfﬂ ﬁn rgét %figﬁ %Pess 15

characteri zed]a?n that_ a tube (17) whose uno structe di ane t han
the external Pafamei®lbr THRES nyalophoresteda~, spprehtedr efrom t amef orm of
spheres, is asethas bhe @@Q@B@éﬂlfﬂﬁﬁb(éﬁ&as@ﬂﬂﬁlﬁo&ﬁahntm%&gfaE ybe end of

t he suc ijon. 16) s ce n the ydrophone (12), .and a
suct i on&pre Jﬂér)%&ﬁ%s Sﬁjodu abmg?f g@ gt hé"d uBtee r?d‘caPSUlatEd with
plastic, .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 claims 1-5,
15 characterized in that a tube (17) .whose unocbstructed

diameter is less than the external diameter of the

hydrophones (12), 'which are in the form. of spheres, 18

used -as the suction llfter (16),4and 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. ‘ ' o



