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204.47TWO' 1 23.11.2006 ATLASELEKTRONI KG
mb H Bremen UNMANNED UNDERWATER VESSEL 5 The
invention relates to an unnmanned underwat er vessel of
t hg40gnRpi c type defined in the precharacterizing
clause of laim1. 10 Self-djiven, preferably:
propel | er-driven, unmanned underwater vessels are used
agjaytopggrusl y operating vessels or as vessels which
are renote-controlled via a data transm ssion cable
for.the,.purpose of carrying out various tasks under
wat er, so-called m ssions, such as 15 for

reconnai $sd@hde Pndr k &nlt BeXt dpBgPaPhy Bf them BeAbed,
for clearing, mnes., and gheydestruction of mnes. In
this y case simlarly designed vessels are equi pped
with different devices, and conponents, depending on.
the profile of rBNMAMREBnmNDEEWKEEHKﬂBBSEZO devi ces and,
conponents are arranged in various regions on
the..pressure hull of the vessels. The vessel, which
i§heequh@@sdxﬁmJaﬁbﬁﬁﬁadse amthnaaspe@iﬁhdepweterevessel
r egui t [ I S |

A I Lt S O
251paegery Stapm fzed horlzontally and agai nst rolling,
DGV|at|ons fromthe hydrodynam cs areplcked up by

0 | gop control .circyits 1o e. drive device
R e oub P E R e s gt oR el et ettatit g peatfied
c ,..n dgadiaterervessalnot hee msssi oms t askpnomoneéyls dperaltd ng

Y ehel ¥ %[%hrveets@e'l'?%ﬁ%{ %r%f gt%'}n teh'é%%t%%‘lfed via a

converted I'n I's case, not o
C@ﬁﬂ@rﬁg@nsmlss1on cable for the purpose of carrylng out

various tasks under water so called mlss1ons such as
for reconnaissance work 'on the topography of the
seabed, for clearlng mlnes and the destructlon of
mines. In this case, 51mllarly' des1gned. vessels are
equlpped _ w1th . dlfferent devices , landj components

dependlng“ on the proflle of requlrements, and these
dev1ces and components are arranged in various reglons
on- the pressure hull of .the vessels. The vessel, which

1s equlpped 1n accordance w1th a specrflc proflle of

is trlmmed 1nd1v1duallyﬁ such that 1t has

an almost”horlzontal allgnment 1n the water and 1s thus

largely stablllzed horlzontally and agalnst .rolllng
Dev1atlons from the‘ hydrodynamlcs are. plcked up by
closed loop control c1rcu1ts to Wthh the drlve dev1ce
1s connected If the vessel is 1ntended to be changed

over to another m1851on task 1t needs to be completely

the,

trlmv'Qi_M“;

-assembly need to be readapted 1n order to ensure stable

steerlng of the underwater vessel w1th the new trlm
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underwat er vessel need to be recal cul ated and tested,
but also the closed-1oop control circuits for the drive
assenbly need to be readapted in order to ensure stable
3y sterid ng of the underwater vessel with the new trim
204.47W0 2 - 23.11.2005 The invention is based on the
object, in the case of an wunderwater vessel wth
angcil{ aygpdevi ces, of designing the ancillary devices
such that they can both be used to replace existing
ancillary devices of other types 5 and arranged on the
Pries sieerdtt dn i 15 @h@&éd%htﬁhé hebjerd stinganciddarde an
ﬂ§¥$ces wi t hout t trjmof ég ugﬁfrmater vesse
?’ra"altflbev%ﬁ%\% Yrh8 FUCedaRtY FRY166Fectof sdesigning
zmﬁaeaﬁdlhranydﬂagltestmmdunﬁhuucuh@w cdf bbehfﬁﬁtﬁééd

i.n n rmater .vesse| rdi
fﬁDC&ghven q&ﬂ Sgagggg H&Fes in° §h8%§§
a-ﬂn@hangéngﬁdt io;en nfRei Qﬁesagkeoﬂ'nltlﬂe Jundeddtateonvesvseﬂhe
Oéxﬂécirﬂ_:[ft he avant- ggf dEk}@cEQSt\P{@{mg?s'trHeng £2AQt hSE USg

profile Tor the underwater vessel in the event of

t AR ST eSS BV Y i@ ct@m?élﬁps&df 8F Bs&cPHlEea

‘ areas havi ng di fferent environmental paraneters t he

wer i ng-neutral _design.of the ancill devi ces neans
SRS haPTRE P L ETod e SR EaaR be DL B dd BTN FhebY
nelce sHea tyucesrponetitasin dr. t he respectlve i ntended use
wi thout any probl ens by renoving and/ or attaching
ancillary devices without the set trimof the
uhger wiRBRANReds e UIstE TR tEtan geeE el a ﬁ§§9rﬂlngh|§QMnthe

2§n@éﬂlﬁ/lmaﬁassai&h@gadkfantsggs fatr epeat egd ré*!?%nt of a
c | cul ations. and tr|n1test§ or the converted

Yattt VBEsB G alSE FHh A HF T diFpl ¥sEsel or
aﬂﬁpnakio@v@kmthefclbsed twaporeant idels ieiiheui haothert hese

AL YE; ASSERR! Yl FnREWLLLM L3 3uperd upys verally o
the underwater vessel being converted for use in sea
areas having different environmental parameters, the
lowering-neutral design of the ancillary devices means
that the underwater véssel 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
undérwater 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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30 this neans that the unchanged basic vessel can be
offered for all use profiles or can be changed over in
the short termfromone use profile to another with
lbdat la&wepnver si on conpl exity, 35 Expedi ent enbodi nents
of the underwater vessel 204.47WD - 3 - 23.11. 2005
according to the invention wth advant ageous
developpeyits and refinements of the invention are
described in the further clainms. 5 In accordance with
one advant ageous enbodi nent of the invention, the

Hdoarassenbl yoof the underwatebrnvessglin hasa&xy&htoa[ eous
qg%e p&mﬁfller drives, _which are(ﬂi ‘ﬁgnndated in drive
% THHF ard A r g tP I T | on FREBHI? dere
(ﬁeddﬁib&ﬁéssur&hduﬂdruhmi HlaHawse a propeller protruding
at one end of the tube. Each propeller drive has
associated with it, as an ancillary device, a
p'lifl’ot ectPodanppamattlls ang radvaiipgoedts pmbpéihent add whe
'rfxﬁérﬁﬁéﬂibethé‘h&i?ﬁvésafs‘séﬁxghgd 0%0%%“&91&1% & vessel

protection apparatus, onto 15 ea rrve tu
dt2% he t¥PopePFer BP¥%es @@Reh'lelqli f t i9%d veBody, WiNRFRRh are

corqenstased o;}lhhg dtrqw : Ngubes ce Qﬁléhfh aRieot g’&ﬁf&tﬁg

apparatus. Suc i tional _equi e undervater,

TR a LR, VS | SGEa e8] SR ERE Rordatire phopd 1 he

preoteechi qrrapplareat _ugestrmaesgl tatpossé bleaxct OOEOtu&e tiiee .

undar watebevgssel akfvar aan, ob.extigely Sl oW vater,,
ere Wi {

ng 1 Nto contac g%ground cannot 8
rad1Giatlar st uldeyiget, or PrPREHsT nappeshtas| aggerounding

quant piypefl 160t san and i ot saRy MyHRave,REGUMLat @Pxedly
However, even in the case of underwat er vessels which

FEOTRHSE (s HBsitgife P E-Yric-Us e2WBIEREES put Samatshed onto
reprat@diye tovered ané raicped lferomrankeards acid SELfhing

SR, SAHERPILAGLOR yndervat e, vessel with propeller. .,

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
quantity 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 iepeatedly
lowered and raised from onboard a mission ship,
equipping the underwater vessel with  propeller
protection apparatuses 1is 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 1ifting 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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protecti on apparatuses is advantageous in order to
prevent damage to the propellers owng to contact with
30 the side of the vessel during the w thdrawal and
Lelseasgooperations. The |iftjng tubes, which are
provided as lifting bodies for the purpose of
conpensating for the weight of the protection
apparatyses, at the same tine serve to hold the 35
protection apparatuses on the underwater vessel.
204.47WD - 4 - 23.11.2005 In accordance with one
advant ageous enbodi nent of the invention, the
ancillary device,is an underwater antenna_having a
SPECTERRHIRIS CVE F Andtito dt IRy 198 BeREDOLHESRF £ pfngrhe
HedyentiinGh corpensates1doy Hbeitewetisng afor cehdndvdter
mat.ched to the.shape of the nderwat er_ant en bei n
&H ARG onE?hapgelde “of th%le%%ﬁ%?c REert %nte%ﬁ?ﬂﬂéQ§%r
feanmigamey tf,r ophe hel iditriew | badyi n wihiath thepsosatess for
i defter SUSheYREET WRKET 1%wﬁﬂﬁﬁﬁf&§ aEﬁenEﬁgééaB* the

when carryi ig out reconnal ssance on t eabed

MEIGREYET o FREERSho P by e:Fraw% @@t EBetngiol| et sthe
|Lﬁ'id&:vﬁé!tetrh%tr&&ﬁﬁféd,whﬂchpﬁébéﬁubﬁ&ymf&%ﬁm tHe direction

conne n th short-range .sonars, in particular
éﬁ%ébsg%%?s Spprd t&g n&ndeﬁﬁﬁ?b USSR er
|anﬁannasraxaunﬁa&ﬂsamytWhéﬁmramxyIﬁg dine téddimg hadyce

: , I f_the
ungh?tg tiﬂﬁ§ §e£S§H H_ ré?&tléﬁtged”P@é %ophngPFy

wat er ant enna, Wwhi Fovi W th

béwn t@etfhetpm@ssabeeﬁ@m h@reharfge thet heegabied, of :Ln

the-wndarwat ef; yessel 1rrﬁsubéﬁneé@1§§0h wa@nCaSeh @ - range
underwat ef antenna having a lifting body is refere%

fCHed 19 Qa&IFF%‘lﬁﬁbéJ&e‘écﬁé‘rts@F%@ anHera too, the

Sir&fdl@&i‘dﬂz—xSladﬁ:eﬁfr@pe]lé elowkt Mey-duthg ,SanB-WahaAS tdenf
tacnl1 HIPf d% under ter, 5 antennas and the £ h
propel Priot 6CCron §bp r at us of the
attachment of the underwater antenna,‘whlch 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 lifting 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 dimpart 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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Is also possible to attach further ancillary devices,
which inpart additional functions to the underwater
vessel . For exanple, a TV canera can be inserted into
that ,epg of a drive tube whisch faces away fromthe 30
propeller. The holder of a |oad-bearing frame, wth

. V\,hi ch t he underwater vessel can acconmpbdate any desired

¢3R be inserted into the front ends, facing away
?ron1tﬁe propellers, of a port-side and a
starboard-side drive tube. Both the TV canera and the
%@é‘EH%&%%HdmgtérénﬁléEQn godly %@HG%CEEHF% %%E@'ngor
to 204. 47W0 - 11. 2005 the i nvention

Bé@y, LﬂW%ﬂ4ﬂ§bw§€ﬁ§§teQrPGPce?hebYomE?¢rmV?%ﬁQ%a Of the
&reyiimdv*éy dritel Meightdedfi deheon respasidetaaana Megel by

\ﬁﬁ% .on the underwater vessel by a lifting force
g: i RSN ER i*dn wi Il be expl ained in nore

detail bel ow with reference to an exenpl ary enbodi nment
'#ﬁ Siﬁ@éﬁﬁlohnmhhg.dﬁ@m%lea&ﬂeﬁhJSP m&QEFl Egllhelow
ows a schematic illustration o erspectlve vie

ofitdh veheanaede ufderat EKeMPEsEH| errﬂqogiarn@nzz s#ﬂowt‘arated

Pl RCtIeviHEW 6f whiRopel ler 15 protection
apparatus, which is attached to the underwater vessel
shown in Figure 1, having a lifting tube, Figure 3

Shiowgrea Ipardiadd y cut - opetrersditdies vi e lofste ic0)  of a

propel | er protectlon apparat us. and I|ft|n t ube. sho

in Figure fe% geucrtelvf s%&ﬁf‘s" aOpr an' virew og iih pnderwater

under wat er wasss®l, shown in Figure 1 after it has been

converted 25 using ancillary devices,

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 lifting

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 wunderwater 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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Figure 5 shows an enlarged illustration of a
perspective view of the ancillary devices on the
converted underwater vessel shown in 30 Figure 4. The
WRNMeehH underwat er vessel, gphich is illustrated in a
perspective viewin Flgure 1, has a pressure hull 11
and a drive assenbly conprising in total four propeller
i V. 2. O the propeller drives 12, tw are
g??g%%€%§§%4.47vm - 6 - 23.11.2005 on or close to the
upper side of the pressure hull 11 and two on or close
tohthe enderside Ole tHSOF €8SHECorhithe ]ﬁg:-es's%r%a%]flasfl
on the starboard and port side of the pressure hul
1ANd E5WR Tbpef | ELCRI @ 12hasndRT 81ER e r iR ERSSUTe
V&ilﬂtuph drjves éa@hoﬁébéegnlﬁh&i ﬁt?rﬂéaﬁ@ asdabdrt Tirﬁ%e of
electric notor .a shaft .are co |n
TS 8B SEAEE OBt o+ BBET1 PARE o SN prootife 2
rmﬂécﬂﬁ;ctmetdrlvwhshhfdrbeemgammuupeﬁ&esUhh-¢f&ua|drlve
C t at n Jve 40 el 3
?ﬁ% & 6ﬁ%%)t%%§éé£; PEEEe drlvehﬁhaffﬁﬁg %ﬁéf& éée
pﬁt@wm@l@@a@@@ bR inec@dehveasebend 4dr Baehtuls obqellfJeXGQStO

| shOr Quicded: e t Budl priat ecthen BARA atkHsrt: 19 iWl Chountea
protect the&Ero el | er '13 agai nst damage on _contact

v ERR Th COHEEE Wt er(Ghed%éVF dfube 315. The
Vlﬁﬁcspdalbér by3f Lot pasraddohed sanat Senceot hehdr@pedd eghart

PLOL &Gt BN 2DRALAT UsEs 15, make, [t hey updervater Vessehaon
nore“expBnsSive and are nSt necessary ' in At ué% ac

ppodbpéblert H8y afe rofolveded asitdn eptpwrtssiciomOapbatatus
the uwﬂ%ﬂagoefeeééseltﬁ@n 98 ysed-bagh a‘@al'?ls%n%amage on

wi t hout pro er protectlon appar at uses 1

PFORERFRr VHEBt 8 GFOXPFar SOUSSR LR b LY etmeesv@ﬁcl of a
ahesséaryr deyi eBsStsavhi £0d cpsdgn ordered as an accessory
at the sane tinme or can be .subsequently attached when
Since the propeller protection apparatuses 15 make the
underwater vessel more expensive and are not necessary
in all use profiles, they are offered as an option such
that the wunderwater 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 1s 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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25 changing the use profile of the underwater vessel.
The underwater vessel is trinmed carefully w thout the
propel | er protection apparatus 15 such that it assunes
agofl apgd horizontal positiop in the water. Deviations
fromthe hydrodynam cs are picked up by closed-1oop 30
control circuits, to which the propeller drives 12 are
copnecteghs I n order not to change the trimof the
underwater vessel owing to the subsequent attachnent
of the 35 propeller protection apparatuses 15, which

Vb gt bring ZIQéle&WVLQr Eeca&%u%t%@% akoutntherpegd ang
for recal cul ati ft tr Tand readapt ati on of the
PR bR oREr S1ec TRk LR PP nct 1 T e . ecn

patat o5 appat:racta@kl y 1monnect Ed_xtedlgr bbﬁheagebodyol Na

ap

b 1 wh d
IEcEong gbat L0 10 Cbg 18 shose Spdenlly J2 | oesee
oﬁenhétjfl fits n@ebedycnﬂn ofthet hdens$itit i ng ttﬂbse iBtare The
sgbrsieg such thatutde Jd f¢hag 1inE£r?ga 19 i} tp% the

wat er on the protection apparatus the lifTting
t tbET 18I coiRths afes2¥or Stﬂ@qt(ﬁdcesﬁehoftfg?%wtﬂ? aéttfhgng

ofotbe ae@tle@t lioh eppawates ba WHd pibeedt fdh ngppedtus
tube 16 and ?ectl on

1 lif
ab5aiatls T 1 Xou Therebs, Lo Hopberprtes dcgy the force
pefsgeatvuv@ yaqtnLrE; gu etBe |ps:ottlel¢$ionormmatt@.ﬁ fxg wibth .
| FhgR 19 chMeni g A0 C088Rn Uorkd nG03R° b LHLMT ube

eunerwaerv owmng to 1ts
pi‘éss'?l]}de BYEPEeg¢iions wr@é@eehm fixEidgureetetoheas is

at { aghPeAtcQf t LRiaG19N appar atiyses 15 to jthe 1y
F‘P‘gel | er %rlvé%e:%;takes %Inace b tlhe fact that the us
I

PRYSTEHE 16°%f léhclrreﬁfnét eBfi oFPupph%At Faih0dpssi snot
pdsaede onhe QﬁﬁmofofhEhéoumdéEMﬂeekU&%&skﬂ;IdWﬁwg to its

lQEgngggﬁggtgﬂqnef %p é&%glﬁﬁfhtTfregs can be seen 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 1lifting tube 16 1is produced as a rotary part by
metal-cutting from a material, whose density is less
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 i1s 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
l1ifting body 16, a lowering force produced Dby the

protection apparatus 15 is compensated for.
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The lifting tube 16 is produced as a rotary part by
netal -cutting froma material, whose density is |less
25 than the density of the water. The wall thickness of
thgal ¥l Ng tube 16 is prescgibed owng to the spatial
rel ati onshi ps on the drive tube 14. The volune of the
lifting tube 16 required for lifting.-is produced by an
approprigte length for the lifting tube 16. The 30
protection apparatus 15 is produced fromnmetal or an

i npact-resistant plastic and thus has a density which
is substantially greater than the density of water.

% to the precise calculation of the Iength of the
IP*Ft B "Body* 1%19‘ér?ox%ler i forfdel i oo d 1By Méfe amsend
peetecdbhon appraaiig b r&dﬁ@@@emﬁﬁe&d 89ame284. 404D the

23.1 % in Eigure 3 t ube

[iftin
CBURBLe g End CSRERI ST ARV S ehiRek T BeEs
dEanengr figrgt B pdrpdse @&ancbmnndaapp@watwszm15. The

Ieheg£005aggegggner;fa éhé'xéﬂg rb@%g&gnpfiﬁﬁp thas

protection apparatus 15. out er diamet er "of the &n

seenERRiaradi stehuke dﬁhﬁifs%hecmadlwé’ sltibgit | fhenalihaer
t haaméberi vEerchedi anget einghe7fi XY St 1diaddi€er of

di anet th 7 tched to th

olPEr TaFATEL 5mgt b The' 1A T e 16°CRE OLRAR Cehoot
fthenglﬁmn@glﬁnﬂnﬂ 1Eh&dthﬁhu;ttMEaIﬁxahg‘mﬂﬁ§1wwtﬁnd
DE200EDER, MOERL BE SLLXEROSAINGATOLS BUSPED OOt DR,

sec rotec on appara
ﬁ@xBagtryﬁgugﬁ i%rpu&Be@SQ@an¥K¥eagbﬁgxamdnndﬁﬁw|ses
a protective grating 18, which covers the propeller 13
at _one end, and a protective grating hol der 19, which
aCBBMMBRAESS 10Re 2RRITHUT vE® gr&t Py 4P R tat efisEie for

eadsembnyhréaeeﬁsthad dbmyeléébealﬂrotBQtEVél?gathﬂg 14,

I sparyan In order_20 to keep.the weight of the
pro%e%tlgﬁvgﬁﬁargP fﬁ s ohe and a

protective gratlng' 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 1is 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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| ow as possible, the protective grating holder 19 has
axial webs 20, which are offset with respect to one
anot her through the same circunferential angles, are
beod . ek at an angle towards the fixing ring 17 and 25
are fixed on the fixing ring 17. The protective grating
18 is placed onto the free ends of the axial webs 20
agnd {4 xaghd o 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
mﬁraamﬁ f gebmwidte rmCénﬁO o@ne;h(?woaml t héasg@othhlerhe ,
ia e hol es

B SULEHL S ENUAL AN SR TR & cBL et "0

. The end sections 201 of the axial webs 20 have a

reducgddi a ter;%dﬁ%t'¥ﬁef“beHéé ry Shq%#%'%r(nnt¥é

forned at a 23.711. 200
f Fekt enil vf thRePERtaFtweds 9Z6L 1T hodfgrsddt iiensfi2ed on

atEl@e al 5P PreVEABE W1 hyRAi tAr eakes | wcféierfélo atdRsthe  he,
tecti on apparatus 1% d? initiall the protectlve
FRET T dGOTB 1% FRRed BFHLPT he 1PPf (1 hg At Ehe end
whectidmkesspl ade, ther exanphe, dupe adbesi netyrhondiamy,
t ng.{Lng; n h eclion 16 t he
1{}?‘{%\%&5&% u élg.l%if@e%%%% €7el ygy OV\/GV%eI‘ pltl%}é c% ?(1??1% the
rémg $Pciapnal sl bengudiedd it onedies 10fermt SETgONSABdws

afidi &g dhgveneggénofséfgwéanglﬁcrfaﬁlam ch have; beep 54
screwed in_radially is also possible for the en

seetF bt sioanthe h%n?lu §?ﬁbl?¥1 nyfA7And ot PheiRe et ng t
COb 88 ppﬁdvmgeahweaﬂs ceyeBspbadihderhféxdN0stidMo it Came

FRETT of 18 hastHorSg TR RO & CRE SRCETPRg 62

tube 16 prOV|ded wWth the protective grating holder 19
iﬁh@HSQ%% QB£8p§19££V§3tW§%slﬁokn}Qﬁ: been mounted, the
lifting tube 16 provided with the protective grating
holder 19 1s 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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i nterl ocking manner and fixed on the drive tube 14. 20
Subsequently, the propeller 13 is placed onto the shaft
end protruding out of the drive tube 14 and fi xed

bhgr gefo Then, the protectiyg 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 25
ée&ltag §nd sections 201 of the axial webs 20, until

e ring 21 bears agai nst the annul ar shoul ders of the

axi al webs 20. Thread nuts 24 are then screwed onto the

end SeshbrsprPl osﬂ«lcﬂhbhaéeélf@i r '159 21 fs tBeea and is
rotectlveigfa % 8 is cla agalnst t he annul ar
SELREGLder L of 2 t Red8xFEPMWES a§o g‘iﬁjes APPFPQSEr atles

@1@ba@cwmew1§énaﬁe cotheriater avespett desasi bethdewiatlar
operat d,__howeve th t he tiopal pr eIIer

ﬁpgt gﬁlgﬁ'apﬁgratuéggg%grgTﬁldesgnggﬁg?ga e% ggs?@

esedh florvite @mrpdgetgbadeuecucngr20$dm¢mo-armangement

%%. L. aﬁﬁér%ﬁﬁekopgﬂ%éﬁﬁa QiLth§23e§Qed ?or tﬁfaiﬁfe%he

IS equip -'scan sonar

W@@@@ée Tﬁ’élllsl de- s&n sté"f?ar eelepirses aveseelsi @& an

la@fiqnw&&? @itieiwa 3hgandsa stiadmar d- @@ﬂ@e@w&r waber g

ant enna 5_each. havin ectro stic_transducer
SRR BP I F (P F B Sfat ef %ﬁﬁr@qn v 333jgand 34,

ak&gﬁhﬁdvbdytha&npﬂessmrprhﬂhéedlfnémthemam@emmmxﬂav1ng

we336le A5, s ACULl Ak deuie and sl ixedly con

co respo i hgl y desi ghed
:msr@ﬁﬂﬁnﬁmakﬂx/m@h¢hﬁd|§Op¢@@u@@¢qumﬁﬁn§mmm@@wqﬂntours

having @ndensdtyr Wahebnhs h@sanah@@ t%ﬁ»@&ﬂv}éﬁ The

wat er. and, i s essentially matched to

&t &imer BRY al 3 %on"t%uf%l BRLR héi‘?ﬁ‘?@éﬁﬂat EMChnt Bra Fhe
aﬁ¢ﬁ$&gI%ﬁﬁkﬁﬁlV&bﬁln@heoﬂIfﬁh&g b@ﬂylﬁstiénlnoEurmhe

desianed such 1 hat, the 15,47 LLLng:EREGE A0LinG N LG pe
underwater antenna 32 and the 1lifting 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 1is arranged on that side of the underwater antenna
31 or 32 which faces away from the direction in which
the sound is incident. Each lifting 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 propelier drives 12. The

bearing surface 36 is shaped so as to correspond to the
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underwat er antenna 31 and the lifting body 33 or the
underwat er antenna 32 and the lifting body 34 in the
wat er conpensates for the force of gravity acting on

- the respeective conbination f the underwater antenna 31

20 or 32 and lifting body 33 or 34. Figure 5 shows a
per spect ive illustration of the respective conbination
23% d -side underwater antenna 31 with the

port Si lifting body 33 and the 25 starboard-side
underwat er antenna, 32 with the starboard-side lifting

bél%’vaaﬁlre_rh%ﬁ | fghdg dodye 33 @e 3 i S B¥dpngad osht hale
§ of the underwater antenna S%tlor 32 which faces

TRt n8REFPBEL i by | A°wfith tHeSodtRpRs 37 which
Iétﬂgajﬁ’ltovéaChhéi iﬁfﬁgn@od¢d388053343|21a$1,nci3&1€m Kixes to
cing..a EOm ong..anot her, in, gach_gas
sﬁl} ace XF% ?he%gfﬁygosgt ok? beazr?l ng agaiecrl{lset ?}ﬁempnﬁary
Lmd@cvd/memt abn eFibguBds of 32dafd &hsedridigigs rdaate 3 Beare

fP:E EH@ PULRORS leu9‘¥ agd NGt h@hkblfut ELHQ ebedy c%%eortv\%" are

drive tube 14 two propeller drives 12.
b%JaPFﬁ‘-@]g%urEf aé@nSBtP§1§ﬁép@dS§@n§§ tior Tor P§§p@\%¥ﬂ>tth@rt Hen

260de 4 ¥R erweler 2%n3;15n21a053¢ure¢@t we ehd he_mdlr2 E¥Eh! UBgse
14. Prov t.he under ter. ant enna 1,. are

ol SpBe SR MOge Ve BF LN Skl Mloenier
33Bridd Bnd aneFfipxed 60 at Ryrinvespedtid Vet dis vmdud:mtéldl.by

'&aél@eede’ﬁ%sa”fo? e?‘BQQ% ”tof”mcg%a%ﬁrgg 3§%% B%ED%ide

X1 ng means 37 ar e for
|1ﬁn@@@?ﬁ1’e@éeaﬂmn§ﬁe 3% i wéghatthe | bl ingli hatydi3® abetng

ffopa@necgnothel omritRe underweiger ant eones Sikver 32 the
and_in each case surround the drive_tube 14 of t

POrEE ST/ or GPEIGERS103dr | vF 1531 n2EPGurke 5, %eéﬁm viith
tﬁ@@pédti@el bdbaeahegd Jmftld@srmtiiemes_zf andr emonal;eéctly

ruax ggg% ShQL! h%ndle 1ndgryater;.anienna 3L with the

port 51de



fixed to said drive tube 14. Alternatively, the
underwat er antennas 31, 32 qan al so be fixed, with 15
respective bearing lifting bodies 33 and 34, directly
to the pressure hull 11 on the starboard side and the
port side. 12 PATENTPEBIENVECIAIMShmanned under wat er
vessel having a pressure hull (11), a drive assenbly,
at least one ancillary device arranged on the pressure
1. hilnmafndd usdeiwater vesest havirg & pfasswg tudldy1)( 26lrivE assenBaly, at least

o b e AERSI R PRI OSFIAY L e oy o

34) with fat dergsltbcbmwer(tman t133 del&di)/ crtbe fwa:k@d cyaracterizst imdthatithel ancillary

. [Jftin Ry,
devic gﬁ& élﬁéqﬁﬁlﬁg%ﬁﬂ gﬁgﬁ}’énﬁx Y %&%Fcﬂfs{jlarpg%g % thé C{g{‘ﬁ@’ and
volumerpfithe lifting thedy ()‘rﬁ tfil?pe 3dnaiel $edeojzedj eumrcmat/vtrtehhfmr’rgeforoa‘ adting in the
4 heg,force of

water %ﬂ%e %919 Ilar? %’evn%elmtﬁl ne ‘ﬁ@iﬁ@&l‘sé o g’%t ﬁ‘é) Qenﬁateggcaﬁxe tfé’rce of
gravnt;( a@lng3n41)theanwaiedamc@and/’&f@shﬁlnga:@dw(m, 13¢) t o Cami1l,

characterized in that the drive assenbly has two or

nore, preferably four, propeller drives (12), which are
2. ad@émﬁt\@@%irﬁwﬁﬁdﬁm tot Gleers 1 Thyractehized irathat dhe drigedssembly

t
has tv% gf' #J?é‘ &gfege?b(l) i ;?%Pﬁl%)‘? o‘?(/eg Pﬁ& p\yvﬁéﬁ Lérrg ﬁg%erﬁrag&%té? in drive
tubes t(imewhlah@ret ﬁrrarrmd cis{diputed opéh\el ewtsnde |0f/the(ar2$sulmbull (11) and have
| I vV

a prop%?l%r? ﬁru\g'lp gért ghﬁ é&ﬂ ;ﬂwe?fSJrﬁé O%Jrﬁfdlé‘l r;cggt %eﬁbﬂ pr@pellei rive (12) has
assoc@i@) wﬁﬁn@ as lanf encilary l;lgaglc(e;l@) profétition aapg)afatusedﬂ@f) surrounding its

propeﬁémﬁ‘ﬁcgﬁﬂ adr i @nﬁbé’ ,‘(3\@8:19% fﬂ(@ﬁ@r«%ﬁﬂ%tﬁ% ilcg%wg );J étget%%h%aratus

ont'o ‘eac e tu e as t

(15), ispushesanie egchedive telic@Famthetlifinglbedh 2, characteri zed
inthat the lifting tube (16) has an end section (161)
havi ng a reduced outer dianeter, and the protection

3. appdensetes vesseh)ackarding teiClaimg. chargoietizad invatdhe Kting wba d+5)

has af Qﬁd ?Q&loﬁ?%ﬂ‘?\%wﬁ&@r@d%ﬁ d(u?erfd*éﬁ?é{ero 583 b 0@t %&aﬂﬂus

(1 fting t ervvater ves
(15) hgg écf'P‘tﬂ‘E mgg (b )avhichsarrowsistbe F@i seatign (16 1) laad istfixed @ottes end

secnoql(mto?fheq#tmgttb fiexing ring (17) is dinensioned to be
equal’ to the outer diameter of the lifting body (16)

such that the fixing ring (17) and the lifting tube
4.  (UAderdaterivebsd avkdriing e CrMt N hatledizEdh thaf HesilidrAameter of

15 shed onto the lifting tube (16 5.
the f%ff%ﬁ%?%%u’iﬁ(%@gapn @o?ed PR {Q tenHter d@ﬂ%ﬁﬁ@f ﬁtezﬂ'ft'r?g body (16)
such mbafr@cﬁ@fg ﬂ@i(m ahbatke tiffieg tMeoueytaréJnu@p\nm 8hélanbthe) whén the
rom -reS|stant p| asti c.

6.
PrOtGGLJHBéPR%[?E‘F%v@é%,BFS@g&é’F%ﬁd‘ﬁPS thalil O ains 2.5

characterized in that the protection apparatus (15)

5. B@ﬁg%rr/\f gq?t ?%I?Ivgf (ﬁtgg nﬁdg18)(‘g é’ﬁ Iln(q:sh é:_gv eclagratctgﬁzed in that the

protection apparatus (15) is made from metal or an impact-resistant plastic.

6. Underwater vessel according to one of Claims 2-5, characterized in that the protection

apparatus (15) has a protective grating (18), which covers the propeller (13) at one end, and a



13 protective grating holder (19), which engages
around the propeller (13) and at whose one end the
protective grating (18) is fixed and at whose ot her end
the fixing ring (17) is arranged. 7. Underwater vesse
according to Caim6, characterized in that the

protedf? istiag ESiek bk WlichrPPeastaoinkshe Aespalia hirareist sfghe one enc

the prpteeiiverdidting (18)as saearel 4t aneéestaat dral themgh@eng A7Riskeahged.
back at an angle towards the fixing ring (17) and are
fixed to said fixing ring (17) , and in that the

7. platievkter eegsehtacomding 89 Olamp& abechctnzed irhthat theepretedtvedfrating

noldet, S SH S peBl eGB! it Sfch Witk seRer ol 9% AT ERproveh

preferablg the sdrae tirstenfeightidliangleé 143 denisbakrat Bg anglk)todads teelfidhg ring

) ol ek R g S P PR e = (29
(18) lsipracemﬁrﬁbermﬁr@ erai3@f ¢ axisl @ebg ovi ded in the ring (21)

th rpose of passing through the end sections
(20) ?r%i(fdﬁ}ep‘%{ﬂe axi al webs (20), and in that the end

sectlons (201) of the axial webs (20) are provided with
t n n [ .
8. Bésrg%% \}elgée(q %%??rdpﬁ t% &%ﬁ 6 Qrg Faghac'rg{:tgtl\%eg 'g‘r {ggte grfel 8réatectlve
gratmgr(ia&)lhag a(rma)(Z‘(jrandtrMalmtrutsdéﬂ |fmxed grﬂamrmg (210) iddinat &} (23, which
are o grﬁﬁg eﬁr%f\é%%ﬁle I}e %ﬂ% géér@gwte%r]?gle a%lasd grlegg':m\}rded’ in the ring (21)
for thel pUkos@ bEpassingdmoaghi 81k, er8R3ectiensi (ﬂg1)aarf tied exiblnwetso@8), iaad in that
C ’ t 4
the edd SERENE By PE AP REERNLe. B S o W E F88 itdeedis 29
being32iewetioote sdicherekseatiens R0 Hrandtigedly clempingrihé protuiivshgratireg (18) on
[0 10. Underwater vessel according to
the prafddif it I e 2oy e the 1Tl ng body (33,
34) has a bearing surface (35) for the purpose of
b 3 :
9. gg?%rﬁgtegur %%2 88&8}3@@ Sﬁe E’Q&%ﬁ%g (gé&h?rgé)éréziéﬁﬂn titht th% ancillary
devicgiseasisunderwaien antamga (i, @ﬂ) P@vm |aveequtrbecm(sna1)rans§iac@r arrangement,

and tH%%fnig%dgk@sf 3978 2 Jgr%&&w &%gﬁgééﬁﬂntgg (ugq&&g%? a]ﬁfénﬁ%§1 32) which

faces pwexs&wéhmduractlmm)wfmh thasodnd igincidgble (14), and in that
fixing means (37) are provided which engage over the
lifting body (33, 34) and can be fixed to the

10.  yHaderwates vessehaeserding tp1Claigy . ehadateyizeddn ek iheUiftinarhedy (33, 34)

has a bédnng¥urfale 35§ i ithe’ SurbbEof(bbling 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).



