204.47TWD 23.11.2006 ATLASELEKTRONI KGm
b H Brenen UNMANNED UNDERWATER VESSEL 5 The i nvention

“relates to an unmanned underwat er vessel of the
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generlc E%pe defined in the precharacterizing clause
10. Self-driven, preferably
propeller-drlven unmanned -Underwater vessels are used
as_autononously operating .vessels or as vessels which
are rémA%Tontrolled via a data transnission cable
for the purpose of carrying out various tasks under
wat er, so-called m ssions, such as 15 for
reconnai sgaficg AO§K of Ehﬁ k opagranphyr of tQ§n1§?@Ped
for clearing mnes and .the destruction of mnes. In
this case, simlarly deS|gﬁé8m@€ssels are equi pped
with different devices and conponents, depending on

the, profile of i h devi ces and
conponents are ai&@#@@%gfﬁ%@gﬁﬁgg§kr§§§8ﬁg on the
pressure hull of the vessels. The vessel, which is

e%@pﬁ%éﬁtﬁ&‘fofgﬁgtgswtth& ﬁgﬁﬂ"ar{ &8 R[I?%e%vﬁal%fr (Vessel

%glrenents Is trimed suc

| FBSt IS Hont BYPal idfpiemd i fnt Wéla/vape@dawaaqrtselfmg
2 1argelor stahid iized horizontal ly, and agai nst

roling,w, ~ -rn Deviations fromthe hydrodynam cs are
ki cked up by closed-loop control circuits. to the

drdejef divivemn, | s prefeecidd: | brobelvessakiizeni nt emgieshned

t 3 pTey no, SSI n._task, -it needs

tgnjg%"corrp et VF%%{) r%t]% rr“f;lrgg agsi na nomouswha%p%%ae%lng
C OfRASSIed .0 rR g h‘rssselfé:a‘slelmtaml yemoes- ¢t rakliad ofia a
t hey iconverd aeh sginderval es ﬁ’&t_gsﬁjle rﬁ%d@e bc?f carrying out

recal cul ated and {Ssted b
various task er water, so called m1551ons, such as

for reconnaissance work ‘on the topography of the
seabed, for clearlng mlnes ,and the destructlon of
mines. In this case, 51mllarly de51gned vessels are

equlpped v w1th ; dlfferent » dev1ces’ ~and\___tcomponents,

[

dependlng on. the ‘proflle Kof requwaements } and these
dev1ces and components are arranged‘ln varlous reglons
on the pressure hull of  the vessels. The vessel, which
1s equ;pped 1n accordance w1th 2 spec1f1c proflle of
ﬂtvhas
an. almost horlzontal allgnment 1n the water and 1srthus

requlrements, 1s trlmmed 1nd1v1dually, such that

largely stablllzed horlzontally and ,agalnst Vrolllng

D”v1atlons

1ﬁhydrodynamlcs,ﬁate “plcked up by

closedmlo p“con‘rol c1rcu1ts ‘to Wthh‘th drlve dev1ceA

1s connected AL “vessel 1s 1ntended to‘be changed
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but al so the closed-loop control circuits for the drive
assenbly need. to be readapted in order to ensure
stable 35 steering, of the underwater vessel with the
new trim 204A7WO 2 23.11.2005 The invention is based
O%tﬁ?%%ject, in the case”of an underwater vessel
with ancillary devices, of designing the ancillary
devi ces such that they can both be used to replace
ex? st} mP&nci |l ary devices of other types 5 and
arranged on the pressure hull in addition to the
stl ancil l ary_devi ces thout the trimof the
%%?t%%gséF H%%?ﬂgo?om%% charged 28 BPeSafe. ofhan
o@m@ﬂwatsezachee\sed adeor dimg Nertyheid-nmeasd | o8f bes18ning
t [N m_1._ The unman d under wat er vesse
a@%%r§$%§5?3 dgﬂﬁ%ﬁ&n%%ﬁlh%_aEh Sﬁvgﬁpaéﬁﬁﬁh pred
the eepdecef aXl%:t]almgjeamulherm m\mmdsasbfofottl’rm: types
upgler wat-gh \éassceﬁ eﬁelgrfgglsw% 61&{?1 % 1 GYSLOMES the

deS|r|ng anot er use for e un erwat er vesse
oFXIPEIE SRRt ]ﬁrytﬁ@"l}ﬁ@&vﬁ#éhov‘éss@le beimigh ©f the

condertetef ovesis€l i avhey ©s ans damiqia dd fernenfuic.

- environnmental paranmeters, the |owering -neutral design

of the ancillary devices neans 20 that the underwater .
VEss ebbdartb ei‘seq acppededi tdrddelimecessahy cofpaneidrs by

fore the respect V@lép%apded use W thout any problens
or

by renovi ng an aching ancillary devices w thout
the set trimof the wunderwater vessel being changed as

arlﬁ@suhhmaﬂi‘ﬂe% Noindor - MeRBSsSAVI %Q%o'ﬂalltn%r mst:cs)f the
e eated trim calculations and trimtests for.

Verted dRder ?eF‘\Y%éﬂebu‘ih‘%ﬂsolﬁeaﬁﬁetﬁaﬁnf-heof a
caﬂmmga iadapeatienioh thekclasethd OGRAEHRLEOr GEESHILt 1

b ot 39 S¥heanat S A nciigarbagre edeepee
(ﬁﬁpimﬂeofﬁérédnfounéerW@SQrpNeﬁﬁbéscnr tan the ohangedof
OMEL WRderwater vessel beingr converted for use in sea
areas having different environmental parameters, the
lowering-neutral design of the ancillary devices means
that the wunderwater vessel can be equipped with the
necessary components for the respective intended use
without any problems by removing and/or attaching
ancillary devices without the set trim of the
underwater vessel being changed as a result. This not
only means savings in terms of repeated trim
calculations and trim tests for the converted
underwater vessel but also means that the complex
adaptation of the closed-loop control circuits for the
drive assembly to a new trim is superfluous. Overall,
this means that the wunchanged basic vessel can be -
offered for all use profiles or can be changed over in
‘the short term from one use profile to another with

little conversion complexity.

Expedient embodiments  of the underwater vessel
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the short termfromone use profile to another with
little conversion conplexity. 35 Expedi ent enbodi nents
of the underwater vessel 204.47WD - 3 23.11.2005
according to the invention with advant ageous
d%%%f%ﬁﬁgnts and refinenents® of the invention are
described in the further clains. 5 I n accordance with
one advant ageous enbodi nent of the invention, the

|y of the underwater vessel has two or
nore propeller drives, which are accomodated in drive
t ubes, . whi ch gre ar%gnged di stri buted, on the outside

ATHEHIBssuF8 hulffCand Ry FHE™ privbet | er 2PV IRFRATAYS
adewriompnehtof  tdred t ubef indmett pr opel | elie drixeefiobon are

Q§§$ %%éaiVﬂtghétfufgh§¥1cf%¥ﬁl lary device, a

on ‘apparat’us surroun its propeller, and a
I|ft|ng tube,  which is fixedly connected to the

pf ot sekbeaaﬁeeawt%&oﬁé Qa%raﬁéaggws 1%@%@%@5@/ G‘%E upge

of the propeller drives as ting

CHFfHsHes Fof fRéVEOREFERY L0 B1e tWedepratett VoRsel

appar atuwd  Seeh afldiki ongtopaLi @pi naivalvddle  whdenvat gre
vesse nci.llary devices in the_fo m of propel | er
St ed b SR bt gt Gon” L SREpRgRa

metrmittetred/esaeltm agaddef ekt térel yrshahtowhuldt eand

vxt&refﬁe corp & Cg%@%d%gh a{éjeoﬁ%l ;g;qdd C@@n% e PEupe.

ably out in ar
i WQﬂejﬂeét saFLEAd Jad s amsmey aede ‘a@bnmﬂlta.t eds an

HOMEVET ar®V ievikd, heaC asEotod ctHWler WRk R ¥esseLk§rWBhaling

25 are not _desi gned_as one-use vesséels but are

repabEdPy L ieSwerdd afd +aF 591 fo¥iconbBaE el a 1 sEEvRALY
stnecwedii ppi ndnet hprcwn@kewm eappasatls\i tik prepeld esnto
PLglechi ol BABLELSH SAMENA0SRUS LD O108Le S e
3pody hewbiigh @fO“mS@él%elfQiurth@ ﬂh@emngdrfawazle ant the
protection apparatus. Such additional equipping of the
underwater vessel with ancillary devices in the form of
propeller protection apparatuses makes it possible to
use the underwater vessel in areas of éxtremely shallow
water, where coming into contact with the ground cannot
be reliably ruled out, or in areas in which a large
gquantity of flotsam and jetsam may have accumulated.
However, even in the case of underwater vessels which .
are not designed as one-use vessels but are 'repeatedly
loWered and raised from onboard a mission ship,
equipping the underwater vessel with propeller
protection apparatuses is advantageous in order to
prevent damage to the propellers owing to contact with
the side of the vessel during the Withdrawal and
release operations. The 1lifting tubes, which are
provided as 1lifting ©bodies for the purpose of
compensating for the weight of the protection
apparatuses, at the same time serve to hold the

protection apparatuses on the underwater vessel.
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rel ease operations. The lifting tubes, which are
provided as lifting bodies for the purpose of
conpensating for the weight of the protection

appayatyses, at the same tige_serve to hold the 35
protection apparatuses an the underwater vessel.
204.47WO - 4 23.11.2005 In accordance with one

ggv?{ﬂtggggus enbodi nent of the invention, the
ry"device is an underwater - antenna havi ng an
el ectroacoustic transducer 5 arrangenent, the lifting
body, which conpensates for the lowering force and is
matched to the shape of the underwater antenna, bei n%

ANr ATGOFOGRCEhA 1} dBNBf e taIGeMFat B A ta

facest avay f'tﬁ@tbﬁlcd.llﬂ.%ﬁ:tyl Oondevitamhi £h tha S@m@mter
i nci dent . uch, underwat er q:tennas % necessar

FRRERDEE ryi @Vbﬁ? recaol?mals fce CWTK o t he -$8aHsd S
aelrahgemeho, i tshd opagtapby lordy whehidét ecomnpen i) eet ior

kﬁln r&%%sﬁ?¥§?taﬂ@ 1Ba&E£EHEéfH8'Eﬁé éﬂb% aof the

connectl {-Tange sonars, parti
vhderwahArseniesnake ke igo , 2 ¥ 4 ges Lﬁf@le’F%‘t’— efl@ft eAnihe

hﬁdle%@&é?g 2R LAl awl‘l’idc.tl'h tdhe-i gwdf ribe |thfet ld’i&eb;(td.\b
such that, as a result of the attachrrent

Erﬁ‘del”‘ik}&tcé’r d%ﬂeenn%ou%| chSi s1pF&FFREd t ﬁ@q%rf“fa}tﬁ{f
Eﬁ@ﬁnngg bhe mkﬁ&&mb&thHﬁnluanﬂymngOu%;ﬁdubﬂnaﬂnsﬁnce
t he underyat er_vessel .resu

WedEr e:g%gnt enan Lﬁa\}lnngreaf F71 ng ut% Eggg?ggghﬁblor
ateachetettertmmy | vebl ebes of laipart -03"4 detlafﬁd Saabed ln
%QEQ%@&QIS'%%éggpelhﬁr(%éﬂﬁ%cﬂfbﬁhew§éﬂe VA as- Adiye

ttachnment of underwat er 25 antennas and the
FOBgEs!, eritpr BREELFBAED ﬁ&@&t’%@_@, SRS QHSES p&8Si bltee
h&a@%@%larf WritRemaang |lcﬁfe)(t‘ﬂ@\/-lr£é®$,ralvmmﬁftl'ﬂ Ry taid of
a dItIlQ a fungtl ons to tﬁ gervvater VI(_essqa Fo% he
Ié a™Pv O5fEr a (?Hﬁ AEert@d it o Cihar efd of
a tiiaichenehnitb @ finttieh draifeswammy gmmmrtehe which is provided
with the 1lifting body, to the pressure hull, no change
in the trim of the underwater vessel results. In each
case an underwater antenna having a 1lifting body is
preferably attached to a drive tube of a port-side and

a starboard-side propeller drive.

In the same way as the attachment of the underwater
antennas and the propeller protection apparatuses, it
is also possible to attach further ancillary devices,
which impart additional functions to the underwater
vessel. For example, a TV camera can be inserted into
that end of a drive tube which faces away from the
propeller. The holder of a load-bearing frame, with
which the underwater vessel can accommodate any desired
loads, can be inserted into the front ends, facing away
from the propellers, of a port-side ~ and a
starboard-side drive tube. Both the TV camera and the

load-bearing frame are rigidly connected according to
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30 propeller. The holder of a |oad-bearing frame, wth
whi ch the underwater vessel can acconmodate any desired
| oads, can be inserted into the front ends, facing away
fromthe propellers, of a port-side and a , '
st & boA¥ Y- si de drive tube. Bdth the TV canera and the
35 |l oad-bearing frane are rigidly connected according
to 204.47TWD 5 23 .11.2005 the invention to a lifting
bedlyll wh?eh conpensates for the lowering force
produced by the weight of the respective ancillary

devi ce_on_the underwater vessel b a lifting force
aE??néngﬁn%%QF SOTHe 3 e %M¥|W%@C%xﬁP%P%%%a¢%ﬁ for

nohe dbdwetidbel oforee t lprefierehceyt ot exedphar yof the

e ' [ d._jn the draw n in_which: 10
rearetiite aat BT et Lo [ PactR: FiRepfaflt Vesser by
par $peeinyeforesy aft arg Wwmeithed underwat er vessel ,
Figure 2 shows a perspective view of a propeller 15
protecti on apparatus, which is attached to the

uhider EVEntiessefithofl iskRiadmes 11n mavengietdi’ t bagow

twbeh Fegetrendeshonsan RaddnipAldry CathboReRest de1vii8Wreted
the t 0 gégﬁellerﬁgrqéfgégon apparatus and lifting _
t ibe Shown™ i M H gt €2 gure 4 shows a plan view of

t he underwat er vessel shown in Figure 1 after it has
PREDLEONYCTLRGys 25 JS1 NOCADGLLIATY deYGesacFLQUress 4
sho an enlarged illustration of a “perspective view

of the anciP¢BEfReEeiveeyiew Phe aBnuemeediaghdendareater
vessel showpegge1 30 Figure 4. The unmanned underwat er
vessel, which is illustrated in

Figure 2 shows a perspective view of a propeller
protection apparatus, which is attached to
the underwater vessel shown in Figure 1,

having a lifting tube,

Figure 3 shows a partially cut-open side view of the

propeller protection apparatus and 1lifting
tube shown in Figure 2,

Figure 4 shows a plan view of the underwater vessel
shown in Figure 1 after it has been converted

using ancillary devices,

Figure 5 shows an enlarged illustration of a
perspective view of the ancillary devices on
the converted underwater vessel shown in

Figure 4.

The unmanned underwater vessel, which is illustrated in
a perspective view in Figure 1, has a pressure hull 11
‘and a drive assembly comprising in total four propeller

drives 12. Of the propeller drives 12, two are arranged
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a perspective viewin Figure 1, has a pressure hull 11
and a drive assenbly conprising in total four propeller
35 drives 12. of the propeller drives 12, tw are

Q?Q9§ﬁ>204'47m0 - 6 23.11.2005 on or close to the
g%bEr de of the pressure hull 11 and two on or close
to the underside of the pressure hull 11, in each case
on the starboard and port -side of the pressure hul

. opel l er drive 12 has an 5 electric notor,
which drives a propeller 13 via a drive shaft. The

electric.notor._a the_drive. shaf e _accommpdat
iH e%léhccl: g8 5ﬁer£g1r(3| veERUbe® efloxegﬁ'l opﬁeﬁeguﬁlge&@rdje k!
farid ddo ohe ar | veoshato bBEigumdemsede shchlitchapreégsure
rotat e i ' 14 r.: i
ARRLLOHE P (Rt ol (0% Meadilird MoRGdElalde ot
priest rpgessete dulthel by i Fechupgopsl lezcHr hropek| dasizan
'é].etﬁtﬁi’j!deﬁ:%ﬁ,h v@i:}:&mt%ﬁ@_@w USer 15 m;:@ ctirive
protects e propel | er agai ns mage on contac
A ho TR UL CCoR  CoraEs Pui TH { oo FI0F ashper are
veessmimanta tyd firotsankartd ¢edsamne Sinces thebpropefiesd to
ect i p S 15 ke _t.h nderwat er _vesse
e B s8R S o e Cadd, MY (RS ey Ro8ntea
Fwil | ésatt hey oran ofbered abn arthept fohveudhul®) flkat The

theopndesrved 1 ¥ essele Sahs tsed Hof homi il

p a@ﬁive shaft
Wit Hout propel | er protection apparatuses 15. The

proEl | PTPFEERRE i oRVBppafat H¥8s B iMEus FEis eskht Each
e gt]élalraﬁ: degi ces, pwbir@agaanvig;&l Oéd@rﬁﬁe%&i@hhaﬁﬁgﬁﬁﬁﬁﬂs
t_the s tinme or n be su ue at.t ache en
S RS PERGSG08 (B (TESBTLITe. RdSPRIFEE ViRskde on
Tentamiderivgll ethgegselinds tni woedacar efinhl yehe tvedlt dhea
ryég§gl t | apRAr- .5 such that it assunes
an a ﬁ%g%:ﬁgfiéﬁéﬁéﬁﬁlp05|9?%#§¥% the water. Deviations
fromthe hydrodynam cs are picked up by closed-1oop 30

CoMiddl teé r pubps11t0 WhoeRcthenPeRRIla@R sl iBS wek&r €he
underwater vessel more expensive and are not necessary
in all use profiles, they are offered as an option such
that the underwater vessel can be used both with and
without propeller protection apparatuses 15. The

propeller protection apparatuses 15 thus represent

ancillary devices, which can be ordered as an accessory

at the same time or can be subsequently attached when
changing the use profile of the underwater vessel. The
underwater vessel 1is trimmed carefully without the
propeller protection apparatus 15 such that it assumes
an almost horizontal position in the water. Deviations
from the hydrodynamics are picked up by closed-loop
control circuits, to which the propeller drives 12 are

connected.

In order not to change the trim of the underwater
vessel ‘owing to the subsequent attachment of the

propeller protection apparatuses 15, which would bring
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connected. In order not to change the trimof the
underwater vessel owing to the subsequent attachnent
of the 35 propeller protection apparatuses 15, which
Ld ng 204.47W0 7 23 11 ~ 2005 about the need
for recalcul ation of the tr|ﬁ1and readapt ati on of the
cl osed-1 oop control circuits, each protection
appar at 5 is fixedly connected toa I|ifting body in
Ra-tor fI0F a lifting tube 16, whose 5 density is |ess
than the density of the water. The density and vol une

d the JifL 16
caPbafed aontend TRE i Rg A "R S nEhg and
waeedaphathenpodt etd"ta ol T laas cdstwl hcnheulLt"stl egch
f
tﬂ?@téQtQQHpeQ§§£§§tuQr ide f sorwt)?‘]]éh eQ{Q%;Aetc%e 'Ct{%g a

the protection apparatus 15 ting
éleéEﬁ Qﬁﬂyrﬁﬁ|5ﬁ ﬁqﬂWtQ%gat&BéthG éﬁéxbrb@ecwh@ﬁe

aﬂﬁﬂéﬂtyS:&ﬁ fliesed tm@&ekﬁe aQ?h§1ty|kH§tEﬁE$d%a%er ghe
tively in u s thus " conpensated for

tg ﬁge ¥IY% rif %ﬁ%ﬂ esthSt EE%Eﬁﬁﬂgéb?%% 14 modf . the

t hefonder viatles \Zlésseh:eovaerﬂgadtoad t sucat t anbenthd o 1tifeing

PEESS r%c%ﬂll ;él €ﬁeCQQtQ§ %ﬁpntﬁgtggbggrﬁgé? %E%gratus

at tachnment pr ot ectron appar at iSes
piBpaiitsy td’r@ vest t:mng akebepllacecampartantfesct fox hahet Horce

| bt |gﬁg.vtllt|; be dé: aly e@ﬁhtaéotp%eé&rtl%ffpaéﬁgé&_sa&% 1951 Sich
nt.o one f the four "drive tubes 14 In

|Hg§ &%%ﬁﬁ@'ﬁﬁﬁﬁé %ndEﬁghfﬁﬂm?%ﬂﬂﬁ%%ﬁlOﬁhélﬁtiﬁgngube

t ube a]rﬁi i prpreduded aa&gpia:d‘aﬁlﬁsr ylﬁalrﬁl}tlé’d l&’ﬁéﬁbt@tﬂh tddgis

f i al sity.is S an e

oot B PR ER 2 med T bh; e o b he 4911 S

tgbﬁpiﬁsage@re§©¥lb€d @wnmg tofthéowpainglauui does not

rehahbenshieps: o, the gﬁév%nh%Q%Piér-U%%séﬁ d§ Egelts
I|ft|ngmtube 16 required f ting i's prod

appFoprrate |t€ngttf%? fl?ﬁe&’:%rqllrmlhglﬂubéxswanrﬁée séen in

Figure 1, the attachment of the protection apparatuses
15 to the propeller drives 12 takes place by the fact
that the lifting tube 16 of each protection apparatus
15 is pushed onto one of the four drive tubes 14 in an

interlocking manner and is fixed thereon.

The 1ifting tube 16 is produced as a rotary part by
metal-cutting frdm a material, whose density is 1less
than the density of the water. The 'wall thickness of
the lifting tube 16 is prescribed owing to the spatial
relationships on the drive tube 14. The volume of the
lifting tube 16 required for lifting is produced by an
appropriate length for the 1lifting tube 16. The
protection apparatus 15 is produced from metal or an
impact-resistant plastic and thus has a density which
is substantially greater than the density of water.
Owing to the precise calculation of the length of the
lifting body 16, a lowering force produced by the

protection apparatus 15 is compensated for.
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i npact -resistant plastic and thus has a density which
is substantially greater than the density of water.
og@gg4g the precise cal culation of the length of the
ITting %ody 16, a lowering force produced by the 35
protection apparatus 15 is conpensated for. 204.47W0 -
22 1% 5905 As shown in Figure 3, the lifting tube 16
h%g h&h section 161 having a reduced outer dianeter
for the purpose of accommobdating, in an interl ocking
manner, a 5 fixing ring 17 of the protection apparatus
15. The outer dianeter of the end section 161 is thus
dhferdicomedit oF bgusti ght Ighesnkl fieing hanbeha 6 ey an end

dsapeish afgit hgafixhkng r 'r@@u@:ZdoTc%‘ﬁc&m aEaF& aaet efoxof ofhe

the fixing ring 17 iis matched e outer |anet
1BUFRESE| PLi A COMIOPE 18igeh ihaan t heterkeaglng n@ar_nrzeanda

t Bexbihgt imhd uhe 16rarend | yelbreidch caneagpathens when ”i‘?le
fLxi ng r IS pus hed onto _the end section 161. The

pro ectlgﬁgggégFatd% 15788 of oS54 Ofesi it f o S 1§hus
agsmabEyoredsons apel cohightskes emmldtact ittargr atieng ih8er

Wi Ghe OV ELS Qﬁﬁapfﬁ9$%%e§ié§ b, 0%§m§ﬂ9utgpd? ameper of

protective gratin whi'ch "accommbda
pFB?eéﬁK@égg?&P9n3719ﬁmﬁﬁﬁﬂhwm0@@ elmel, owheéchdfiavesethet

dth§e 1tltf_b_en§4 tdhe f.BX|sﬁh9:hr'1ﬂ§b.t17tl‘1§ %E&éﬁge%d %d%d
e wei of the grotectlon appar at

|g % EB@Q?bFBbetﬁé BFSté&Pﬁ eWgEht PR ﬁapaéﬁrlyhﬁasthe
akialingebsng017 whi chushed obhiset tivé tdhd asectord o @ne

anot her through the same circunferential angles, are
bent back at an angle towards the fixing ring 17 and 25
aFgef predeshirhe SOpausREus np 11s EﬁeqMQHpEHUVéegigmlmgr

18skemplpceda98h9 Lhe Eﬁﬁgrgggé Qf B@e@%ﬁ@g ﬁg 18,
. gra

and fixed to the axial we protect|v
180RGR 2SOV 215 BRd Ew%ll%ﬁru&% 2E f joned te@dt,heandnga

protective grating holder 19, which accommodates the
protective grating 18 and at whose end, which faces the
drive tube 14, the fixing ring 17 is arranged. In order
to keep the weight of the protection apparatus 15 as
low as possible, the protective grating holder 19 has
axial webs 20, which are offset with respect to one
another through the same circumferential angles, are
bent back at an angle towards the fixing ring 17 and
are fixed on the fixing ring 17. The protective grating
18 is placed onto the free ends of the axial webs 20
and fixed to the axial webs 20. The protective grating
18 has a ring 21 and radial struts 22 fixed to the ring
21. Holes 23 are arranged in the ring 21 such that they
are offset with respect to one another through the same
circumferential angles. The diameter of the holes 23 is
smaller than the diameter of the axial webs 20. The end

sections 201 of the axial webs 20 have a reduced

~diameter such that an annular shoulder is formed at a
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21. Holes 23 are arranged in the ring 21 such that they
30 are offset with respect to one another through the
same circunferential angles. The dianeter of the hol es
3341 g87wsmal l er than the di-ageter of the axial webs 20.
The end sections 201 of the axial webs 20 have a
reduced dianeter such that an annul ar shoul der is
% sa 204.47W0 9 23.11. 2005 distance fromthe
ree en of the axial webs 20. The end sections 201
are also provided with a thread. In 'order to attach

e tRhekect+an aﬁearf&tees i ob iRkt izatila) thebs 20. The
protectlve ratln 19 is . fi.xed _on fting

€& SE6 F 1R ﬁoﬁa 6&§8eprPXFd8§aWbFE ab§gr%%§e5|vely

- bondi ng the fixing r|ng 17 onto the end section 161 of

A s dhg 59 nay tardo RSBt 0 NP e

nay afso be
seummlmltmdpmwctbyvmmtmg sb@h@englgcrl@mé lxnlﬁﬁ el

%\ée heen senewrd i radial lepkdd dindl sofoﬂocze%eankaleé f oy

end section 161 ‘and the fixing.rin
@dé\ﬁsdé’(?l\m t ROBBLPEs o g Pealid™gu 7 t I‘Pé’ttot hEhe end
fdedtien | ng1l70€anche spﬂﬁﬁﬁﬁé-omh@ethesendnﬁﬁﬁ&mannﬁuiy

5 Wen t r pejler 13 riot_.yet been e
?"fqu?éc't[]%eéo % i i H“at}ne %srot ecthive gra dCO e
m:ic‘desed@ms p@ihemcbnhelé dbry| veednideois seguaring Screws
T AL fdxedon Shedriye tibe 4. 20
§H{)sequentl prope éear( 13 is J\t?alace onto the shaftO
&k Prote lfd?lhgtléﬁjteréﬁ geeLkpn \ﬂe61t lﬂﬁd heankifingeging 17

thenfor JPeded tRELIPr &b ££4 d d;y ltﬂgréa‘iié Ssddpxeghd® the
the protective grating ho

e i By T Y sl R it bl et 48,36

over the end sections 201 of the axi al mebs 20, until

] SBsE B R Tetd oo IO dela e
llftlng tube 16 provided with the protective grating
holder 19 is pushed onto a drive tube 14 in an
interlocking manner and fixed on the dfive tube 14.
Subsequently, the propeller 13 is placed onto the shaft
end protruding out of the drive tube 14 and fixed
thereon. Then, the protective grating 18 is fixed to
the protective grating holder 19 by the ring 21 of the
protective grating 18 being guided with its holes 23
over the end sections 201 of the axial webs 20, until
the ring 21 bears against the annular shoulders of the
axial webs 20. Thread nuts 24 are then screwed onto the
end sections 201 such that the ring 21 of the
protective grating 18 is clamped against the annular

shoulders of the axial webs 20.

Figure 4 illustrates a plan view of the underwater
vessel described, which is operated, however, without
the optional propeller protection apparatuses '15. This

underwater vessel is used for the purpose of detecting
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end sections 201 such that the ring 21 of the
protective grating 18 is cl anped agai nst the annul ar

30 shoul ders of the axial webs 20. Figure 4 illustrates
%d% n i ew of the undermatgb vessel described, which
I“s dgépqted, however, witho “"the optional propeller
protection apparatuses 15. This 35 underwater vessel is
used far the purpose of detecting 204.47WD 10

E@:fﬂr t he topography of the seabed in a sea area
arid is equipped with a side-scan sonar for this

rpose. The_ ., side:scan son onprises_a port-side ,
3#5£r§5 8P RAY ertia %%eanﬁegﬁgﬁaﬁﬁbaﬁd-%?%eEﬁﬁﬁ%rﬁﬁ?erls
auemre B 2yith eacls id@viscgnarsmlaact foacobsti purparsduceie

g t. h r te 31, 132 i
%?fgghe to ?ﬁﬁgfprggﬂﬁﬁﬁﬁﬁﬁ%|_%§1 %??Fhélggdeﬂa%.%ﬁwater
PeEsEINaas® anan@n ei ISItéllrFOé_é‘di‘ €e dﬁ_n dm@d§ fekedl ywrdemrect B,
tcdh €oF1espandienglct rdasared ol idtdmakedy 33-Abmént .
10 res%%§t|vel . Which is produced froma materia '
FaAthg URESH¥RESEy RAFERRRs $ss YhadSt hetiarieey bp the
wateersiared Hwdllesslant il | yeheat chetbtvintddie vessel as  an

iIG ntial.contqurs .of the underwater antenna 31
%r?r ,a%rrygsp%c }ééél ygﬂ?he Hiftrhy dycggn?gg?ﬁ t?rfjn a
desinpsadrslicly livhatdasiigriesd | | 11 fngnd orbeduct BAg @mad hes4,
GBI AT dien Undepyahar.ankeppa ;3 itNe havi
Iifting}bonDBB or the %ndermg?e%ggﬂtghﬁé 3 ]gg% ?$¥3ng

13 497 Bodyh 32l 45t HESSwathAn cpersaEesyf of v srorard

Gfs O Swérityi ACTY NGaOBhed e ol @312 Cd i MBINGARIHIALH 10N G + diles
uggerwgterdagtenna 3% 20 og 32 and Jiftin bqq¥ 33 or

. FigurRIsTiRons AThRMEPedti VO RustTSHSST 0t e The
respectd veodynbd hatison iof thenpoddsisirdsd ustdehwatrat the
antanng 3leyilh theopapt-sjde Lifti 33nand,d he

25 sta oar%%§?de ungegmaté? a%%%nng?mgggéfgﬁnthgﬁg. the
ST YRTES| et ¢1RR | A4 oWy Bhae THEtLNGt itnfbody 38 othe
underwater antenna 32 and the lifting body 34 in the
water compensates for the force of gravity acting on
the respective combination of the underwater antenna 31

or 32 and lifting body 33 or 34.

Figure 5 shows a perspective illustration of the
respective combination of the port-side underwater
antenna 31 with the port-side lifting body 33 and the
starboard-side underwater antenna: 32 with the
starboard-side lifting body 34. The lifting body 33 or
34 1s arranged on that side of the underwater antenna
31 or 32 which faces away from the direction in which
the sound is incident. Each 1lifting body 33 or 34 has,

on sides facing away from one another, in each case a

‘bearing surface 35 for the purpose of bearing against

the underwater antenna 31 or 32 and a bearing surface
36 for the purpose of placing the lifting body 33 or 34
on a drive tube 14 of two propeller drives 12. The

bearing surface 36 is shaped so as to correspond to the
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34 is arranged on that side of the underwater antenna
31 or 32 which faces away fromthe direction in which
the sound is incident. Each |ifting body 33 or 34 has,
390%” ?&ﬁes facing away from.one another, in each case
eh g surface 35 for t pur pose of bearing

agai nst the underwater antenna 31 or 32 and a bearing
surface 36 for the purpose of placing the lifting body
333 o? 32°0%n a drive tube 14 of two propel l er drives
12. The 35 bearing surface 36 is shaped so as to
correspond tQe the, 204,470 1 23. curvature

t AT 8P T Vet t ubd 1§hePr85ﬁH%d %Hb?he}%und Fﬁﬁ%g?gan?ﬁnnﬁhe
BandSQWat@rf |a>ntr@glmeaa$ 3B2avhach fEngage oeenstisy which
I e 3, fJdxed t p e
TR Be T4 T e CRetb Ay & snbati tont - o B S eko
4tBfad Eespﬁ€tﬂW?lnghﬁ@ﬁhs qu%re14|n the fbhﬁ1oﬁXEmgéarY
38mb@alr\/l\@ﬂ1€hlhn FQ@‘&Be%a%e dneo Ar e hd | f@)@ll% Iﬁeans 37 are
Iong|§éd|nal nce fron1gne ‘anot her on
uhBefR&t &°TEN V%3 dF 39T anbich é&bﬁ*ﬁﬁ%eca%%rFB%nare
t hexedi we tabdobgiafidtihalpatistsirde propel lee 1dhskhae on
1 tuhe 14 | |nd| ted b
dggﬁegwflnes %? ?gﬁ%%ﬁ%to qclar|t§? t% §%§@ case
uﬁﬁéf%ﬂ@@rt@ﬁtéﬁﬁaﬂsltubehlﬂh@ﬂ|¢h&n90body168 bebpgller
fhxedet @2Saird gigys-d LSbe alAtiri%Lé e(l: eY%' ¥s EHSlCﬁtig by

under wat er , antennas 31, 32 can _al so I xed
r82peet| vELBRSr iTRY | FEPSRGShoBE esC BRF B 34 hadi Peetrgide
t AniBLwHE €8S Wik el ill Q/mthhe:h?é ay beat g S'b@)@ganﬁ}tﬁglng
ggrt aidE 204. 47VE% 2%3 5 AT L Ei

HeadN For"Eai 1T B bATERT CRALRENBELVELY,  fhe
underwater antennas 31, 32 can also be fixed, with
respective bearing lifting bodies 33 and 34, directly
to the pressure hull 11 on the starboard side and the
port side.
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1. Unmanned underwat er vessel having a. pressure hul

(11) a drive assenbly and at ' |east one ancillary

device arranged on the pressure hull (11),

garggﬁgrlzed in that the 2Ieast one ancillary device
[ I"xedly connected to ITfting body (16; 33, 34),

which has a | ower density than the density of the
wat er, and in that the density and vol unme of the
FeFting983dy (16; 33, 34) are selected such that the
lifting force acting in the mater on the ancillary 15

device with the Jif g 1 3 34) conpensates
- for the g?ééqbé gr%bl ;P %b 0 ?h anglpngr devi ce

and the lifting body (33, Bﬁdmenz Underwat er vesse
according to Caim1l1, 20 characterized in that the
drive assenbly has two or nore, preferably four, :
propel l er drives (12) PAIFNGh GPdMSaccommopdated in drive
tubes (14), which are arranged distributed on the

ut si of t ressure hull éll) and have a propeller

13) %PBLE"PE?& r%‘&eré“ﬁé"—e&ndf%? thelPB1Rq pR, PESE SISt HutLL
daah ,pr apefiteve drassenfd?) hasli assotéased dﬁéf1d%61£¥hry

il JdLe, pr ctlona aratu 5

ggy?%%ndlﬁg%Fggycfope er 9%%3) Péﬁé rFIft g£tube
Cheyrachgiréfreds iy xde@ity theomte dtesd t oncheupridtlegtyl gtevice

appas atdisl 18dnnkecpyshed 5 3990t Ageacky éﬁ'fw@ t Be (3]4@)

as .the I|ft|ng body. 3. Undermater vess accor g
ch 108F 2 %racfiéflﬁi’é&f |‘ﬁh‘iuhattht%edleﬂﬁf¢ﬁg etibehe

: mﬁ)srhaSaaa epd  wseLt | athe | dehshayi ngna rﬁgy@xﬁéi %lfefthe

ter, t
RS PN 1S w2458, YRe TS o PhSs0ene
dufitdmgdsfohecermttsignt i am (1bB4) vaxickn sohi xelde onartdmellemy
%%gtlc%n V\(l]tqil') tﬂe ‘19%&&1'@ 'H%Qiyt UPPG ( 1@; %4 Ur]:q)%pveargseartes

vessel accord
for the force o gravity actlng on the ancillary device

and the lifting body (33, 34).

2. Underwater vegssel according to Claim 1,
characterized in that the drive assembly has two or
more, preferably four, propeller drives (12), which are
accommodated in drive tubes (14), which are arranged
distributed on the outside of the pressure hull (11)
and have a propeller (13) protruding at one end of the
tube, and in that each propeller’ drive (12)  has

associated with it, as an ancillary device, a
protection apparatus (15) surrounding its propeller
(13), and a 1lifting tube (16), which is fixedly
connected to the protection apparatus (15), is pushed

onto each drive tube (16) as the lifting body.

3. Underwater vessel according to Claim 1 or 2,
characterized in that the 1lifting tube (16) has an end
section (161) having a reduced outer diameter, and the

protection apparatus (15) has a fixing ring (17), which
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5 characterized in that the outer dianmeter of the
fixing ring (17) is dinensioned to be equal to the
outer dianeter of the lifting body (16) such that the
fiod NGwaging (17) and the_lhfting tube (16) are flush
w th one another when the protection apparatus (15) is
pushed 10 onto the lifting tube (16). 5. Underwater

V. I égqgwding to one of Clainms 1-4, characterized
i%§$ﬁ%1 e protection apparatus (15) is made from
metal or an inpact-resistant plastic. 15 6. Underwater

VESSE uRGC OF Kl Nehd Os@@@l&{ den) nrsarid Sis £has@csertZedend
in that the rotectlo aratu 35) has a protective

gt HRp (T \Mﬁc‘ﬂ“ec Qe éfler (13) at one

end, and a protective grating holder (19), 20 which
engag round t he | er at (o] !

e e a TR ey pEtPkadifang S S isERE o,

cnmmaaeﬁmtitmdflmungatum@e(pﬁﬁemsdmamﬁkﬁaiOﬁ the fixing

Uﬁ wat,efy v Se!il £491 hé‘@ 1 Ghal MBua12% 0 the outer

cterlze in that t rotectlve grating hol de

- (Q%m%%%r aRf akhgeBd f(cz@)a k\ﬁﬁ]iyc h e B ethan t Hhe e§ hEEET

t i He (anpt Aan &:lfh'éoqgjft@fr@f efdd y(id)e sadreflush with one
C|rcunfere tial_angles, are bent bac 0 hed
LB ORE | RESF XFG BERS SCE 3R a PR T Ked 170 o qPyERe
foxtogthée npifding tudei tldhat the protective grating
(18) is placed onto the free ends of the axial webs

(20) and fixed thereto. 8~ Underwater vessel according
tb.Cl aVpderertgr vessehapgerEdipad tion Qritatof hglaims 1-4,

pEH&?&&te\!ﬁSéét aﬁg thi®) has A0 apddraidds 11120055
g ring % and radi a struté gi%flxed to th
(msie ﬁo‘flh‘é\?t%l £ B3yTPHAT RSk T St HrSugh

preferably the sanme circunferential angles, are

6. Underwater vessel according to one of Claims 1-5,
characterized in that the protection apparatus (15)  has
a protective grating (18), which covers the propeller
(13) at one end, and a protective grating holder (19),
which engages around the propeller (13) and at whose
one end the protective grating (18) is fixed and at

whose other end the fixing ring (17) is arranged.

7. Underwater vessel according to Claim 6,
characterized in that the protective grating holder
(19) has axial webs (20), which are offset with respect
to one another through preferably the same
circumferential angles, are bent back at an angle
towards the fixing ring (17) and are fixed to said
fixing ring (17), and in that the protective grating
(18) is placed onto the free ends of the axial webs
(20) and fixed thereto.

8. Underwater vessel according to Claim 6 or 7,

characterized in that the protective grating (18) has a
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provided in the ring (21) for the purpose of passing 5
t hrough the end sections (201) of the axial webs (20)
and in that the end sections (201) of the axial webs
(2 2@ provided with a thrgad, threaded nuts (24)
being screwed onto said end sections (201) and fixedly
clanmping the protective grating (18) on the protective
%% %faEi hol der (19). 9.° Underwater vessel according
t'0 one 'of Clains 1-8, characterized in that the
ancillary device is an wunderwater antenna (31, 32)
fﬂéﬂfg 3R )el gr&r qaé&la%lst%ét&r ansducen xarr angemdrt , ring
an he I|ft|n o (33,..34)  js arranged aon that. side
of2the &ﬁ)deFﬂéger %ﬁ?%nn@%?;l Wh?s?? Vi th 9EAEES alRfoush
fseadheo T r eateon Amvhi cdithenferermidls | aeigdest,. 28re
. wat er_.vessel tp, C aim
&ﬁﬁ¥ﬁ§%§l%8dqq?tﬁﬁ?gtﬁg9|f #%ggg%dquggsgyﬁf hBasging
btela:rmm@h sthéaesd( 38rtfionst HEOPUr pdsectof dpebal ngelon ((RE)
\e@t ehANt gR0A. él%l’se%%)lo%%d o DLAT LRY (¥ face, { 36Lbe
for t pur pose of bearing on the pressure hull (11) or
262®h @l’d?r i Péo’t’%l@%d( puth sﬁl ¢ ngtBGerdees Tutreadh4)
Q@éﬁn@ebegeﬁgacﬁﬁﬂot%dﬂ@Eéﬁaﬂééﬁtiﬁnéhezwﬁﬂeéﬂateﬁxedly
antenna (31, 32) or the preaﬁgre hﬁgg (11) or the dri
t GhRTP 4R thﬁn@roﬁeFﬁ&Fefﬁ¥ F%eans® ) ) LA e PHPEGF Béae
whirabieqgagedevetithe |ifting body (33, 34) and can be
30 fixed to the underwater antenna (31, 32) and to the.

pressure hull (11) or to the drive tube (14).
9. Underwater vessel according to one of Claims 1—8,

characterized in that the ancillary device 1is an
underwater antenna (31, 32) having an electroacoustic
transducer arrangement, and the 1lifting body (33, 34)
is arranged on that side of the underwater antenna (31,
32) which faces away frdm the direction in which the

sound is incident.

10. Underwatef vessel according to Claim 9,
characterized in that the lifting body (33, 34) has a
bearing surface (35) for the purpose of bearing on the
underwater antenna (31, 32) and a bearing surface (36)
for the purpose of bearing on the pressure hull (11) or
on a drive tube (14), said bearing: surfaces in each
case being matched to the contour of the underwater
antenna (31, 32) or the pressure hull (11) or the drive
tube (14), and in that fixing means (37) are provided
which engage over the lifting body (33, 34) and can be
fixed to the underwater antenna (31, 32) and to the.

pressure hull (11) or to the drive tube (14).



