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1 WD 2007/054202 PCT/ EP2006/ 010222 SONAR ANTENNA
MODULE WHOSE | NTERNAL PRESSURE CAN BE REGULATED FOR
WATER SEALING 5 The inventioh-relates to an antenna
nmodul e for a sonar device which is installed on board

a-ﬁ@fé@@¥7@$§§bz as clainmed in the prechﬁ@éfﬁﬁﬁdd%/ﬁlozzz
clause o

aim1l. 10 An antenna npdul e such as thi
referred to as an antenna extension appliance, is
| ocated on m ne hunting vessels, which are equi pped
with mne hunting sonars, underneath the marine vessel
hul | sardr wWerNNat MODULESE WHOGEN INFEROAD! eRekyuRret cact ed

t hrough an openi %GUﬁﬁgﬁﬁ %? '%A&E Vb%%ﬂ&kﬁ t he bottom
S

of the hull, |nt at or e nsi de the

hul | . For this purpose, the antenna nmount i s designed
such that it can be noved vertically, and the antenna
housing is held on_the antenna npunt such that it can

be%‘?vb%@n’éb@{}t 213G eRori% ot af 1 yeRF gl aRi £ s deFonar
t hatvibe whdehwdtserinsardldnrmn canbberdouedatrana werstsedgl as

¥
CrREPIERL 18, pukhrechienc el pe il B o buefen o
a housing, a so- called vertical antenna, is also

at fgachad d:0n4 henc2hiiant gopa NBYNtsHCAN Q%ﬁélr\t@dedtbn the an
vert#cal direction e ant enna.nmount

hoUSF R T nB&FFBP P8 aPPﬁénﬁgs c&ﬁné@F@&eﬁoC?h@%ﬂﬁuQ%Ptlng
i nvéheehnt emhd amuate e8igprbedanplilf i ise cbnnédhed gsanars,

the, L pRsIrReELQULRY S vRRd flumﬁqr BIECLHEN Giot in use,

conponents, are accommodat ed 30 the hol | ow housing
|n?%F|€@(ﬁOWH%FEﬁ%%rﬁﬁFéPCEﬁﬁeﬁﬂﬁ9ugﬁﬂ%%tPPEQPnﬁ'rﬁﬂlCh
| i nes paivdligdininn thike bétesh ol fof thé h@auvant enitet smuntshaft

pf yLdean gl ectrical, Qnﬁﬁgt%Rﬁj_be%ﬁﬁeghR rpos
erwat er antennas an t he "'sonar ‘cabi ne alpl e
th@nhammne mmaBye| 1s35lqgignesd beeahf durdt A Wrt i bal aroved

asvartesyl i of Aghngnhe t BatehhBr enddsondi sk ohewat €6n  the
'ngﬁeéﬁnéhﬁﬁm%? S%gk: that it can be pivoted about a
horlzontally aligned axis, such that the underwater
antenna can be moved to a vertical alignment for
retraction of the module. A further underwater antenna,
which 1is likewise accommodated in a housing, a so-
called vertical antenna, is alsc attached to the
antenna mount, can be pivoted in the vertical direction
on the antenna mount, and its housing interior is
likewise connected to the cavity in the antenna mount.
Signal amplifiers connected to the transducer outputs,
and further electronic components, are accommodated in
the hollow housing interior of the underwater antennas.
Electrical signal lines which run in the interior of
the antenna mount provide an electrical connection

between the underwater antennas and the sonar cabinet

installed in the marine vessel.

It has been found, in particular as a result of aging,
that there is a risk of water ingress through seals

between the antenna mount and the housing of the
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bet ween the antenna nmount and the housing of the WO
2007/ 054202 PCT/ EP2006/ 010222 2 underwater antennas.
If the ingress of water is not identified as soon as
it starts, the water which has entered leads to

CQﬁ§i9§6?P6§ ?@gﬁge to the electronic ang 2006/010222

T/
electroacous% conponents of the undermaterEE>antenna,
whi ch nmay even result in irreparable failure of the
underwat er antenna. The invention is based on the
objréereftepumrdremig 2-helir igke o nNEEEES | ifr @85S the NOL
Paffeﬁ$%@ﬁe%nbggﬁﬁ?ﬁ?dﬂgejfﬂosﬂértgthY@ﬁfﬁ£§§fingFh has
initia : identifying | eaks in e antenna ule .
ev%%t%ﬁ?%réeéﬁﬁe Qﬂﬁ%h%%d%ﬁﬁﬁﬁ? dFPRYRn Pn&%ﬁ;%;e?FQﬁﬁlc
endedi nglunttdoatdvadtdaks haweonbeen recti fted. 1Bderwater
According t ortihe Iventien. Adheaebieet siscashieved Biture
the features of clal . The ant enna nodul € accordi ng
t o°f hERe nveAeTvAtRAS2RR8NNAdvant age that, by produci ng
a gas pressure in the 20 nodule interior which is
greater, includin saf et rgin,.than the
hyﬁ?%sﬁgYF8%§985§ r%@ﬁeéiébgg%%a PHSC%dSEtWQﬁn%%ﬁgng the
anteskaofpdalter timngngss fortexanpbe aifr an wntemspergedule

from the @ﬂ%ﬁpnaeggggb@d'ﬁjﬁmﬁdfi S 96CUHentlifYySng leaks
preventing the ingress of water. At the sane tine, 25

t heR ptBss Grd SR AR dodul &7 ¢ ht ReFoFef RFET &RdSTRirs adkh BY
bepideshtihed wytdhe froessaneesengorunthe mhesslieekdr opave
clearly._indi s the leak in the antenna nodul e, so
thggePhgeFa%%gégéan be renoved fromthe water even

bef ore water has entered the nodule interior, causing

30ndanagengExpedient 1 gbadi BRNt $Hef dipe@nt eBnacmidwledl by
accordigg to th% iEvent'on t oget her wi th advant ageous
deVBFopfehtESand r &FFABnents of the invention are 35
specified in the further clains. According to one

adyapnt ageays, .enhosi nent -af - bhgy ifVetd Ofnv8ntion has the

conpressed-gas reservolr |Is connect ed via ,
advantage that, by producing a gas pressure 1in the
module interior which is greater, including a safety
margin, than the hydrostatic pressure at the operating
depth of the antenna module, the gas, for example air,
will emerge from the antenna module if ény leaks occur,
thus preventing the ingress of water. At the same time,
the pressure in the module interior falls, and this can
be identified by the pressure sensor. The pressure drop
clearly indicates the leak in the antenna module, so
that the latter can be removed from the water even
before water has entered the module interior, causing

damage.

Expedient embodiments of the antenna module 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, a compressed—-gas reservoir is connected via
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WO 2007/ 054202 PCT/ EP2006/ 010222 3 a netering valve
to the antenna nount, and the netering valve can be
controlled by neans of the pressure sensor. The
nmetering valve is controlled in such a way that, if

t jh, th dule interi 5
Q&>E?§§§¢§§hidb e nodule interior as EQ§2?%2§%§?§10222

t he re'sensor falls bel ow a preset

netering valve is opened, and3pressurized gas flows

out of the conpressed-gas reservoir into the antenna
neumething hasl vhetadvant ageethat mopptpppad theakstering
whj Lyl g, | ead toydhe presswe inkddie mdul@elOpressure
interior falli ng bel ow t he hydrostatic ressure at. the
opeR T HRptHCHPELRE At dina ot e Qe t o ofatp = vay
sudden! y,i Conprnessedegasraoulid b&hsuppbidedet o itfterior as
mydul & 10t epior ai h 1 Ni § et

pr evesﬁ%fﬁe{a?ng?gegsbgfzs\%gfér asftenr%od% hggg%grﬁ%n%dﬁl g)rl%set
carplsee maitheai MetE BvRY  Yardlcat 1 velopanGRy tRRE pESSergired

5;?5ﬂ0§ﬁ$ﬁsiBh@”dﬁ}tﬂ&”§oﬁ§i@@ﬂ@@—@éﬁEréSékOdiriﬁnto the
ich the ingress . water | revented despite ttl .

I eaarkt‘;erﬁ?'aovfnagg%smﬁ?]c? eh i r@%o?nyiygn?%ﬁ%vgﬁ}%té agferﬁnnaa;] or
molded les f wbichhevaneltcer 1beflorte welter pirrgsegs. 20 The module
'rﬁﬁ%@ffﬁkW%Ehl?ﬁ?d%%QQMbQQuinhﬁ@fﬁﬁﬁg%fﬁl kBstBee at the

followmng text wth reference to one exe ary

erdRRAE MY WeRR i i Ifhfst PREEHT N BHE LT alihg. TR occur

tzmlsdc@@spy, t heortls eed $xgd Shews  arpwlnd era. noddleiend t Hoaan the
5 appar at. for._pr ction_agai nst er. i.ngr

R T e

f aprevent h&heér aiaeess orfa workF devPceithi @ptpana module

i NS4l h&dnQinbadhdaachbpeahuatbigveessebnias iakR arireA in
30 noun&féﬁi a .hori zont al ?ptenna 12 .and a.vert.i cal d :

antRan L3 St € el d o aeﬁﬁﬁﬁgﬁﬁg gl%?id%eﬁﬁﬁ.’ -
t haticls feorenmetingteshe doweetenmd bf tthevamtedhadeapphte the

111eé@,a@kBQT@egaﬁﬁgficgéﬁ@ ef-cbhemt Wo aRtRARAS n2.ankPnna
has a respective housing 14 or 1 in which a 35

5
r EBPRELE VEC PR aRBEUERFCBr PARDERENETEE SRIATSFs

The invention will be described in more detail in the
following text with reference to one exemplary
embodiment, which is illustrated in the drawing. 1In
this case, the drawing shows an antenna module with an

apparatus for protection against water ingress.

The antenna module, which is illustrated in perspective
form in the drawing, for a sonar device which is
installed on board a mine hunting vessel has an antenna
mount 11, a horizontal antenna 12 and a vertical
antenna 13, which are held on a mounting section 111
that 1s formed at the lower end of the antenna mount
11. In a known manner, each of the two antennas 12, 13
has a respective housing 14 or 15, in which a
respective transducer arrangement 16 or 17 is
accommodated, with a transmitting and/or receiving
direction pointing away from the antenna mount 11. The

transducer arrangements 16, 17 are in the form of a
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accommodated, with a transmtting and/or receiving

direction pointing away- fromthe antenna nount 11. The
transducer arrangenents 16, 17 are in the formof a WO
2007/ 054202 PCT/ EP2006/ 010222 4 line array and/or an

rea The internal areas of the h
Océﬁéizh%ﬁéﬁ%)the internal area of the ho lg%%/d%%zzz
antenna nount 211. The internal -areas of the housings

14, 15 contain signal anplifiers, which 5 are connected
t ol dtrhee @ur@mtsndVOKh@ntﬁangﬁut©¢QYOfThﬁelnﬁﬁaﬁ§éu@éﬁas of

af{@@%&@@iﬁg%%ﬂhsa%é‘ %éﬁk@écﬁéﬁct{aoﬂh@ iaseemlli esrea
whi ch are connected via signha %i es to th onent s
of% hENS oRark 1 a8y PO SRt afng%t fheTﬂﬁr e er%?sgp greas of
Thensi goalsihigeesiay e Isoutedtannt heigrnetler eoplofietd, t hehich
hol L ow ant ”Fé‘d”‘é%ntt L1 od{rb&rsdeéft%%ett%%ﬁ*sdh%grs of the
antenna no nto I ne vesse

extemesdecey om‘rrnégﬁmﬁntSt Hréough’ anangpdnitirg ekhieGisronic

F”é%%éﬁ%hi@sthﬁlﬂﬁrb@%\Gﬁﬁﬁﬁcdéﬂ|v1é5si5ﬁaﬁnﬁﬁﬁ@a to the
mount 11 has a? g ensi on ctJon 112ta%ﬁ% ch cqntlnues

f r OTHR PR Houn? aﬁqqﬁF].%V%%ﬁa?ag i€ marine

mari ne
vessete AndThe guigded ilnrtdse ame i neuvegseh thel linfigehior of

that . i, £80, be royed axial!l ys The housing 14 of the

horizontal antenna 12 1s held on the nounting 20
section 111 such that it can pivot about a horizontal
axig, osdeh Eba&dﬂrdﬁﬁ1ﬁﬁér@ﬁﬂéﬁﬂatﬁoauﬂerﬁh&dIqhe marine

aligned.retractio osi tion aGt j;on
anY%ﬁﬁ%;n%ﬁn? 1Tn8The ﬁéﬁ?ﬁggq %¥fm{ﬁ%&%%£Pﬁ“¥hﬁgﬁbh an
anceanand 3 vihg dive| #s oprove desunt ? nghseciabhng 1ye¢sgla pall,

joint sughdhat rdunganipi vieds verrd | eaddensibh osdetiba 112,
retract the antenna nDduI , the vertical nt en 13 i s
| i WelFRe CRBVEGIES aE VRt FE81 T4 Ynimsh Seggﬁﬂn ﬁ%ﬁtﬁﬁyards

vetmecahxankennaséélaaddtheshguudedtahlanhenmarlﬁe vessel
"‘hﬂnﬁfl'é Bh" %1%‘1 1 franty, e?meQQdV%&H'aﬁﬁly aﬁth%”%&s%ng 14

ar e algne rOXerat ar al , lie wt
th@f drpeed |Im=rﬁe¢o%@l e%@éﬁ@iﬂ@n Js?ectliSomqlfQ OlThéh&nt%%%tlng
noyatt 1dnand 1t handroushags 134,catb @i€ot about a horizontal

axis, such that it can be rotated to a vertically
aligned retraction position, before retraction of the
antenna mount 11. The housing 15 of the vertical
antenna 13 is held on the mounting section 111 via a
joint such that it can pivot vertically. In order to
retract the antenna module, the vertical antenna 13 is
likewise moved to a vertical alignment, such that the
vertical antenna 13 and the horizontal antenna 12,
which is pivoted in front of the vertical antenna 13,
are aligned approximately parallel, and lie within the

outline of the extension section 112.

The antenna mount 11 and the housings 14, 15 are
designed to be pressure-tight, and the connection
points of the housings 14, 15 to the antenna mount 11,
through which the signal lines are also passed, are
sealed by means of seals, such that water cannot enter

the hollow interior of the antenna mount 11 and
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designed to be pressure-tight, and the connection 35
poi nts of the housings 14, 15 to the antenna nount 11,
t hrough which the signal lines are al so passed, are

seal ed by neans of seals, such that water cannot enter

t gﬁl or of the antenna nount
23@5?8%&@3%5 EP2006/ 010222 - 5 housfﬁgéﬁ%%PW?gQ%pzzz
the horizontal and vertical-ahtennas 12, 13 either via

the housings 14, 15 or via the connection points. 5 1n
orrders ity prevent 5 waf ekhengpesgoatat handonREEirgs antennas

paint s 165 etheerpoyNiS Ok t e @itenaimuntslloandsia  the
horizontal and vertical antennas 12, 13, as is possible

f OGP Y &P H resul't of aging of the seals at the
connection points between the antenna nount 11 and the

1'%5105%?%@ al aEJq"e éltt' calrapt eﬂﬁ?zseslsz al3 chde Qpena on
mount i's connected to a protective apparatus 20,
WRTHGS o1 usERar ed3 i tshe OPor Fof U570 BPHFFant + n 204

t hesdr s Jhe peoteetlvenappanat ug, 203hassais possible

conpressed-air reservoir.22, conpressed-ajr ,
15-% pFEE%HrE §esnsaorr§ﬁ?l§ r?e]?ear‘?%ggvg v%h%s Sé\éri%li@ &% the
canrmdctiebmcpobntesb2éweAs idHeustntareh imoghe 11 and the

eW%ﬂtafm%@i oty i LhE NRLRHNRG Vabye 125 Miyeberddenna
the tformof a 2/2-way solenoid valve w,th s

. rin
r 8 ng,l whf cFONE RSV eh©by? t RE CCERSF eg%‘a‘?]?%mlés 20,
26xh ke 20 conpesesseddaiin reserfmim 22 &sbionkectedram in

th nmet.eri ng _val 5 .end te t
LG B Saal e S uchoTRaE o) s BPeeer Ll ght  he
prieemint ¢ e R es5ur 8SPRPUPLET 2%he PrESBRFRSERASBI T 289 23
;ggeﬁnéégfgger%@r%ﬂ Iozztbeae:a@t@friﬁq@e_@mwnas naglalt ddntrol
and its electrical_ signal output is connected to

comt tOF T ¥PECE r oAilcs 785 Tﬁglblg%ﬁ%?ged-larfr rgégerveo%erﬁ%ry
casmbedinéhed vha meshutngf FavabveS2haly beedms téfe thmrm of
co sed-ai . 23 -0 v Aheh, -

f o%‘péién%?f foPeiEn £ SvaT0E Sl Br Uiy \%E?}’égg?g%’i gren
30ival VEIWSTh sBYi ngthesetddMg ol s FilREWMSELEGNt r%i?r ed The

bYCompressed—air reservoir 22 is connected via the
metering wvalve 25 to that end of the antenna mount 11
which 1is sealed such that it is pressure—-tight. The
pneumatic pressure input of the pressure sensor 24 is
likewise connected to the end of the antenna mount 11,
and its electrical signal output is connected to the
control electronics 26. The compressed-air reservoilr 22
can be filled via a shut-off valve 21 by means of the
compressed-air pump 23. The shut-off wvalve 21 which,
for example, may be in the form of a 2/2-way solenoid
valve with spring resetting, 1is likewise controlled by

the control electronics 26.

Furthermore, a warning indication 27 and a signaling

unit 28 are connected to the control electronics 26.

The hollow interior of the antenna mount 11, the
horizontal antenna 12 and the vertical antenna 13 are

filled with compressed air from the compressed-air
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the control electronics 26. Furthernore, a warning
indication 27 and a signaling wunit 28 are connected to
the control electronics 26. 35 The hollow interior of
the antenna nmount 11, the horizontal antenna 12 and

\. enna 13 are filled mnthﬁayygﬁggb
fB?Cfn?tecL&eﬁc%gq‘éradeHssed air WD 2007/ 054202 ) Ad222

PCT/ EP2006/ 010222 6 reservobr-22 with the netering
valve 25 open, until the pressure sensor 24 senses a
prw‘eolln 3hevhbdublee mAterine WRILER &6r c@SPondsttid &he

predel ard ned pigssdye séﬁ5@§thdprE@%u&@ﬁsﬁﬂrajma module
threshold is greater than the wat er %r ssur.e at the
opet R dERERD oFOFﬁ§S§ﬁ¥§Ena‘DWBdBF8 ﬁrgFES% g S584re

mﬁhmﬁﬁhdkdseTabammmsammmetarasboldhaﬁgau¢1t¢m than the
eWaeﬁg% Qafgﬂgeopaeé atihan a;éefah& tenna, MAultgears tenna

n |nto account prese ti ng t he pressure
tHV@%LFﬂoq?d Trororgieahple, P erénplet ai@r 618F"Fhe tRIPETature

h : QDEQ|ﬁeoﬁﬁﬁéﬁ$éﬁﬁﬁgﬁﬁﬂgr@péﬁ@tﬁdnlBEOthheantenna
sha e er__than the water t ratu

tﬁ%O%%fa B aPEcBdEP AT \HERP 1 REC e EnA oo s i The the
extensedrd r onrésleosfaf Foandxagproper ahed tempears tuyen of the

CQQA@%E&EWWhJ&hﬂJ“%ﬂ@%ﬁf1EeWR%EaEHk§1 EEtEE%t@GES§ME§ the
15 in the antenna nmpdule is set at the hi

t etipetlat 0¥ B9 Pﬁémﬂﬁﬁ?ha?hgﬁ%tW?EﬁFst%ﬂﬁgrﬁﬁgre under
antieanandmdid evieaselbernlext ended. tHe pneéssnpe module is

thre§h0|d rOHIOEth rﬁﬂﬂ?rﬁﬁ8tjﬂyrkggggﬁéé PrioCe€$s +then
S| nce, erw se, ar m wou e tr| ere
V\hfetnOl:I@Tll Aong tiwe bha@ssr@rt@rzcﬁqmﬂeé@m@ i £5] gﬁ e pressure

t hey et gEe aR@eesSAMbAD LNSHT 8 BNat ARPIEOPT g saafr@;efrature

margin wWith res t to,t t

op%gaF?ﬁgsg@EFhP%&th Fhl%lﬁa erCFPinsur%53”5%€§ﬁﬁle has
| fbebe operatdeg. dephd |§ra©©wre4 hbeslbnl dt heusvat gpot  Dbe
Z:ué gfsh&EedQEEHgt%ﬁqgn§QOE%%%s%E§mkhr%%Hgﬁ%f%%5ﬂHn%éhse

ove out gauge or. 2. 2.5 bar
ab3bR i e orEssuPe. 45i99f%eGr e¥BaPe T X HRIERS iRFETRUTS
| Nt RFEORODE, t het ant ennghabpdibee theceospressed- ensure an

appropriate safety margin with respect to the water
pressure at the operating depth, with this being taken
into account. If the operating depth is about 4 m below
the water surface, the predetermined pressure threshold
should be above about 1.0 to 1.5 bar gauge, or 2.0 to
2.5 bar absolute pressure. If this pressure is exceeded
in the interior of the antenna module, the compressed-
air reservoir 22 is disconnected from the antenna mount
11 by switching the metering valve 25, and, once the
compressed-air reservoir 22 has been replenished, the
shut-off valve 21 is closed, so that the air pressure
in the compressed-air reservoir 22 is maintained once

the compressed-air pump 23 has been switched off.

During use of the antenna module, the air pressure in
the interior of the antenna module is sensed
continuously by means of the pressure sensor 24. As

long as the antenna module remains sealed, the pressure
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air reservoir 22 is disconnected fromthe antenna nount
11 by switching the netering val ve 25, and, once the 30
conpressed-air reservoir 22 has been repl enished, the
shut-off valve 21 is closed, so that the air pressure

d-air reservoir 22 is a5
tﬁ% gﬁﬁgpesse -air punp 23 has been SMAtChediﬁﬁgp%zgﬁozzz

During use of the antenna nodule, the air pressure in

the interior of the antenna nodule is sensed
cdntinubaslyimwemﬁ@MS off t heRr essre@angensdpdphe Agemains
OA}%D @e%%e remaigishseal etkd h%chLﬁ:S,SUfthen

WO 007/0542 P /EP2006/01022%8%; in the nt or %

| RTEHATREE ot &L PHamPHE “Anpr0ie nhPBKS SBHEL SHE “ALST
myrars | gaksmnmmmng twagrer cdmpmessedeaingf | @ns thﬂ Viemkage

{ed gaks hatQdde UL el md NUS, BY BYeBLLAG At eLnbl ofaule

T ng a eakage 5 pdi ns same tine, the
;nkﬁﬁﬁﬁ%pﬁnfﬁﬁésnodﬁfe hentRAG DTSRl F811Ff RS prasfFeSet

f a&l’é.tﬁlél)el @wlahprl%seéez% vahuehewhidht isl seletbréhecs 26 and
contro ect roni cs s_eq L sl

| e5% EREAt h(DaBSVé%Eﬁyﬁgﬁédh preﬁ%ﬁ?e FRresh #%?d%ﬁ$loned
t hereonirel Blmecthod cs t28@n10thai t chnbrol heelpeiorics 26

'rg%f%EHOQH?7thbndW§§$iﬁ§ tihe1i eI € 7dr opndiNciPeng the
ant enna nod . T e crew can then renmove. t he ant enna

rm?iliﬁ%s‘flf%mj?ﬂ@ Wt nCarfl (HINa rBet ity t hBS| akYgean then
patdthsve | fritde amdetvat afodmol effem removedater and can

| rEdarel ¥nal LeLiLhe MBinLEg kadsal oAl Rl dodte s

un1n e er can enter e antenna nodu
i nreerhrevmamnmﬁélaf@h@e afaemhdihn ewarlhen@r ésdiiFatiAnt H?e'i is

"Hfﬂﬁﬁﬁné%@@ |§hgﬁeﬁbe&aEB§nchﬂeéMﬂé¥ HNeLSSIfeina module
Fbmevﬁﬁ pressure in tq% fntenn hrmdule falls Z%h
vety Ehmﬁ&Pé?laﬁu Ve £% %?r%f§ For°réak and, ¢
f otnexampl earéal is bpekanea tb@ﬂrthsewahdrppessauee
threshold as well, then the control electronics 26

generate a smntchlng signal for the netering valve 25,
THECWSWeEhi A oFNE h®TREEEENgiValtPe 25 reRid t BOfHLg) rfalls
25v& - PWaigh otbref qghhextonaeessedsailr rEser weijo22 ddit cand,

t gor example, falls below a lower, second pressure
threshold as well, then the control electronics 26
generate a switching signal for the metering valve 25.
The switching of the metering valve 25 results in air
flowing out of the compressed-air reservoir 22 into the
interior of the antenna mount 11, thus preventing the
pressure in the antenna module from falling further,
with the risk of water ingress associated with this.
When the metering valve 25 1is switched, the control
electronics 26 switch on the signaling unit 28, which
emits a visual and/or audible warning signal. This
signals to the crew that it is very urgently necessary
to remove the antenna module from the water in order to

prevent water ingress.

A different gas may, of course, also be used instead of

air.
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interior of the antenna nount 11, thus preventing the
pressure in the antenna nodule fromfalling further,
with the risk of water ingress associated with this.
V%en the nmetering valve 25 is switched, the control 30
switch on the signaling u
stuszand/or audi bl e war ni ng S|gﬁgi%§$qQ§/ﬂlozzz

S|gnals to the crewthat it-i§ very urgently necessary
to renove the antenna nodule fromthe water in order to
prevent water ingress. BBTENd Féd¥ft gas may, of
course al so be used instead of air. WO 2007/054202

| EP 006/0 0222 8 PATENI_ CLAl M3 o) h :

nodul e s §eiEE whPth |ssonalia9% g oﬁ? S
a imﬁ:mblev@sscem basra hol |rowise an‘t%‘m@lrrmdms (181) hollow

des) gt fQﬁmﬁ{Eanﬂgﬂenﬁe%ngQ%_”§6kn9a¥§§§ LnBgll @nd the
has at | east one underwater - antenna whi ¢

a PRtsIRg eREe 5 el @70n 1 ?%eéﬁhté%ﬁé nnﬂ%? (ﬁﬁ§grwater
angheetfiangdpcen 3ar marigements £ 16oud¥)g whikechliss, held on
acct(i)mmd%t ed jn thgtho(l‘h.si ng %fllé E;I'SJ: égsaﬂgegasaiarangement

mu tI p| I ClI nna of e\lect roaco’us I C transducers
chétact &7 zeidhiLﬁht hat acheTascerss reurithe FOusR t Hetr 15)

Pgﬁﬁ?n?aslﬁ ﬁHﬁtfﬁfﬁ%ﬁ@&gBQdéﬂé%?%?ﬁdﬁﬁﬁﬂ?btﬂﬁﬁﬁsd@&éﬁs,
nterpal _areas_bejng.connected, in that

|n?%?ﬁ%?t%FéﬁgdaﬁélsE%?tc o A 5aR " r 8S4e, ¢ g@ and  the
priebesabyy (aiy pﬁesameedewh@mhdlsxgﬁeanfneaﬂuﬂﬁ1ﬂm§ht with
hy ?ﬂ8§£ati t$£§§§ur§r@£sth@e?ﬂﬁraébﬂﬂegggah O{néz@hat the

enha no and 1 n pressure sensor
perFﬁé@ahndQﬁﬁﬁ%or§r?hefﬁ%ﬁ%ﬁ%ssﬁpe DO FasThgPressure,

anﬁ)ﬁ@ﬁ@rﬁ]@ﬂw €a8f Ghwdd@rdn @Jrajdn lis cbaéatberl yedni nthe
a L ng I ndi cation 210, I QVi. an_be
ac ¥95?§% F r%?%s%%réiéal 5%*& regg t&aIO? the

25aBtefhe almdelrlﬁa reotil enaih@ltalafm@lmﬁs‘ér%u FeRser 224) 1is

provided and monitors the gas pressure.

2. The antenna module as claimed in «c¢laim 1,
characterized in that a warning indication (27) is
provided and can be activated if the pressure falls

below a preset value.

3. The antenna module as claimed in claim 1 or 2,
characterized in that the antenna mount (11) is
connected via a metering valve (25) to a compressed-gas
reservoir (22), and in that the metering valve (25) can

be controlled as a function of the pressure sensed by

the pressure sensor (24).
4. The antenna module as claimed in claim 3,
characterized in that the metering wvalve (25) is

controlled such that it opens if the pressure drop
detected by the pressure sensor (24) is below a preset

value.
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characterized in that the antenna nount (11) is

connected via a netering valve (25) to a conpressed-gas
reservoir (22), and in that the metering valve (25) can
be controlled as a function of the pressure sensed by

3 sensor (24). 4. The ante pezere;n)
c8%?2§397ﬁ§%¥%?%13 characterized in thgﬁﬁghe rﬁgﬁﬁﬁ%ﬁfzz
valve (25) is «controlled such that it opens if the
pressure drop 35 detected by the pressure sensor 324)
i S5 bel oM@ prasepnayvalpaudp 2997/ 034202d  1in aim 4,

P@M%P@@@@fdr _Qélé')cz22n Ohab. agla@gaaaenqaum&ul leaas iel gimedided

in clajm characterized in t a signalin t

e T fes Ak or e o b 0B nBLERARE " kDL (25)

metering valve (25). 5 6. The antenna nodul e as clained

i n;one @ﬁecgﬁkgﬁng ddPe Charagtenkbzedd noddabrtheains 3
o

cont rol " nput neteri val ve (25 t he marnlg n

|nﬁ@cévlé*%%ﬁ?t%ﬁkFeqhényﬁﬂé% hige umen Qﬁ% Wt of” the

CQﬂé‘?@iﬁﬂgt Faakeel egbf pnithe cwakrhbhgappadiatatsii26)X 279 0 and
ch the e ectrlcal ut 0 r t.he

oSS pasegndty’ 50 [ Dumid eatheReina’ 38 alf elesiaonic

asceharQEdappagﬁéugf @6%wn¢@ which, teRard@cdriised iqptput

théigﬁgf eppnectboprobstibe sepppressed- gasstppervalr
(22); which passes via the 15 netering valve (25), and

the pneunmatic connection of the pressure sensor (24)
ar e. pr ovhdednaenhbatmehd of ast hé aaneennia nowat of 1tlaims 3

gﬁg ghisr acJ%P{%é&*e lryncé% vaat %eantcsﬂﬂ@c&gn 13} the

is sea pressure-t . he ant enna
ToHGRErasSefasAed THSGREOSF oi%A) ns rﬁﬂfﬁl7passes via the

chaeaetenizediive that){ heawonpressetegestis cbaneediby of
Coggreig%%gire sensor (24) are provided at that end of
the antenna mount (11) which is remote from the
underwater antenna (12, 13) and 1s sealed to Dbe

pressure-tight.

8. The'antenna module as claimed in one of claims 1
to 7, characterized in that the compressed gas is

formed by compressed air.



