Device for manoeuvring a watercraft The invention relates to a device for manoeuvring a watercraft

* comprising a rudder trunk and a receiving shaft. Thejinvention further relates to a method for
producing a manoeuvring device for a watercraft. The mounting of large rudders, for example, in cargo
ships or container ships in so-called rudder trunks is usually accomplished in structural components as
bought-in components or as shipyard-built components of not inconsiderable size. Consequently, the
rudder trunk of a rudder system is Desttéofonmuminguindrig ddenastockadind for transmission of the
rudder forces into the watercraft. The mounting of the rudder stock in the rudder trunk can be
accomplished by means of a so-called neck bearing which is designed as a plain bearing bushing.
Such bearing bushings are usually inserted in the lower part of the rudder trunk. Furthermore, a

second bearing 3, R ERIASEADIEN S ULHAMAIP [Reiled-Alahe WaRerear Abihip fudentiunk or

in a rudder engine. Rudder trunks are introduced Into the existing stern structure of the walercraft in
order to introtludeah& veduirih Foasedvingisidihents of the rudder stock into the watercraft. It is further
known in order to minimise the costs for lubricant and to protect the environment to provide a so-called
seawater lubrication. By providing for a seawater lubrication it is possible to lubricate the bearing
points in the rIEVAMIRTHA ISR Hre 486 MeoR? tﬁ?érﬁ’éﬁfg’ﬂﬁ%@ RENARRFPE RS ERKE hrough
the seawatergpgicatirglaas not enter into the ship, the rudder trunk must include a sealing system.
Such sealing systems are usually located below the rudder engine deck and therefore seal the rudder
stock towards the rudder trunk. The rudder trunk itself is furthermore welded in a watertight manner in

order to prevehetheoingtregs &f lwaterridddhe foerexaihislsonventianshigisueturestdvecrugtdps frunk is
designed as a congjnyous steel tube. Usually the steel tube,or the rudder trunk is.conn d.to the ship
structure by rﬁ%“afﬁﬂ%a V\rlgfjcx%l[ﬁé. ESP isfsvé"r?gaﬁsfycoar?ﬁggﬁ%ﬁsgl% e'sna%%%%ﬁ{s% %Cuosmé)g %%'i{ghg%j to the
rudder trunk tooeigsurin stificpem éntro duciioshipiencbd st cloourmeetiongflatet incstsigereteractly with
those devices provi ' tern. secti t g i yvard, fQLe g}ﬁ,-gm%cﬁgp rﬂlgﬁﬁ@‘. order to
guarantee a r%{%%d Fr%%gﬁgt%r% gﬁi%\% gg@%%ﬁﬁg%%m&? of the trun%(?‘glgowe'ver, as aresulto I'[}Ege high

introduction dftteetudtipingtawkiding sadtriaa sexssion Weltmguildertiorces doteethpysaisiciatot always
guaranteed. Ryithermase, it Biuside srrired atNaSFYGHER GaRINtRec e Festilig nygder

forces into the ship structure and has sufficient safety in relation to externally acting forces such as
swell, running’\mﬁé ago-called neck bearing which is designed as a plain bearing bushing.

Such bearing bushings are usually inserted in the lower part of the rudder trunk.
Furthermore, a second bearing can be provided which, for example is located at
the upper end of the rudder trunk or in a rudder engine. Rudder trunks are in-
troduced into the existing stern structure of the watercraft in order to introduce

the resulting forces and moments of the rudder stock into the watercraft.

it is further known in order to minimise the costs for lubricant and to protect:
the environment to provide a so-called seawater lubrication. By providing for a
seawater lubrication it is possible to lubricate the bearing points in the rudder
trunk without using grease. In order to ensure that the water penetrating
through the seawater lubrication does not enter into the ship, the rudder trunk
must include a sealing system. Such sealing systems are usually located below
the rudder engine deck and therefore seal the rudder stock towards the rudder
trunk. The rudder trunk itself is furthermore welded in a watertight manner in

order to prevent the ingress of water into the stern.



Compared to the other components of the rudder system, the rudder trunk must be prepared for
assembly relatively early on since the installation is accomplished with the first laying of the stern
section. Furthermore, rudder trunks for larger freighters or container ships have a very high weight and
a large length. For example, a rudder trunk made of steel, or a so-called steel trunk for a large
container ship can have a length of over 10 m and a weight of about 20 tonnes. As a result of the large
length and thexhighweeigbhef stichausteetiainldthe fabricatiodaighedusider ¢antinisassetiated with

high material cqsts, Furthermore, high transpgrt and storage costs must be reckoned.with as a result
of the large dHﬁ?é s\"olgfli’saﬁ\ﬁ&'}ﬁese‘iﬁaﬁ%é?gﬁfp ﬁ]&ﬁ%gi? rhg%g 'Pua%l%"r‘?%ﬁ&' §Oa£ﬁ% n[gwsr%r#gm the
prior art and usvalby usednT bé weddevgriok thiheoavivirs Eignddsttesigaéesfand stddemnsystdra. The
length of the rydder tru i i | cha e q t istance frgm the
rudder hub toa%gaec%u%adég e%dg} n%?(gggﬁ.ﬂﬂjﬁaﬁg t%we%dgeﬁ?é#k&g{lé%fe{?tﬁ?g% %ﬁ\{fgo sebﬁ%ﬁrg parts.
The function ebtivecipperiiaiesitvstragdes waaktly oviibislsdsepdentegarirosidgiagtHd vatereraft, e.g.

the ship. 3 the. rrdderdryak 9 19 theySBip sisicibre ob i Wale HialR Yo Rl SPYL RstEde

particular the structure of the stern. Usually these connecting means are welded to the watercraft body
or parts of théaifp isstattakienmaddiieree e istmanbabiheikinkatiewe e ptvhicdsaledonnected

to the ship stigEURRYMRRIEAbWRIHIRgaR dudtgr Wntiig alFRREYKPOsMRHRNVERIRHI®BESL B1

which is not connected to the shjgﬂ‘ structure by means of welding but is inserted in a so-called trunk

tube and therH@RstbFBTREERITHAR EnBOT ABMAMTIBYHARESS hrof WHRRI YL el ST AL RSB re
composite matgidal tHas the ehiecturetherinversibnctothrovide kidg\iceder foanaeintingha vwmgercraft
and a method for producing, a device for mapgeuvring a watercraft, where the fabrication expenditure
for the ruddersfﬁﬁ'ﬁ%%ergaﬁc%lscs bcé?éﬁ Kg/ﬁfﬁq%fgvxc g?ﬁl’é) e%?rﬁ’r%%%#g’ tﬁ%qﬂgﬁraﬁﬁosnsﬁrcg‘cg%s IS
simplified. Thisvelljettriaisglagddund device for manoeuvring a watercraft according to the features of
claim 1 and a method for producing a manoeuvring device for a watercraft according to the features of

claim 17.
Compared to the other components of the rudder system, the rudder trunk

must be prepared for assembly relatively early on since the instaliation is ac-
complished with the first laying of the stern section. Furthermore, rudder trunks
for larger freighters or container ships have a very high weight and a large
length. For example, a rudder trunk made of steel, or a so-called steel trunk for
a large container ship can have a length of over 10 m and a weight of about 20
tonnes. As a result of the large length and the high weight of such a steel trunk,
the fabrication of the rudder trunk is associated with high material costs. Fur-
thermore, high transport and storage costs must be reckoned with as a result of

the large dimensions and the high weight.

Figure 1 shows a rudder trunk 9 as is known from the prior art and usually used.
The rudder trunk 9 shown in Fig. 1 is designed for a rudder system. The length
of the rudder trunk 9 is defined in such a manner that it corresponds to the dis-
tance from the rudder hub to the rudder engine deck. Usually the rudder trunk
9 is fabricated in two separate parts. The function of the upper part of the rud-

der trunk 9 consists in particular in sealing the watercraft, e.g. the ship.

A plurality of connecting means, e.g. struts and/or connection plates 25, are

provided on the rudder trunk 9. These connecting means are used to connect



According to this, the device designated above for manoeuvring a watercraft comprises a rudder trunk
and a receiving shaft. A first part, the upper part, of the rudder trunk is disposed in the receiving shaft
and a second part, the lower part, of the rudder trunk projects downwards from the receiving shaft. The
terms "top" or "upper” and "bottom" or "lower" relate to the state of the rudder trunk when built into a
watercraft. In this context the rudder trunk is disposed in such a manner that there is an intermediate

space betweafdhe,fisdDertok thera ey PaIb Gttbetusader trhakvanct tbeafvablonfithie secstiving shaft.
The intermedijate space is filled at,least in certain areas with a co Pe ting means, %vher%tg%s
connecting m g ’c'lﬁrﬂﬁgtﬁ{'g?fré?pﬁaﬁr {Héei’l,?g ﬂﬁﬁ%v@?%&lﬁr&}ﬁ %ﬁ%‘?@%‘? i $h|secase, the
connecting maany elolaaeisltkesfirst mast ob tay oppearisart ohthehipddeardiurk over the entire

circumference of the first part of the rudder trunk to the wall of the receiving shaft, where the
connecting means is disposed at least in the lower end region and in the upper end 4 region of the

clamping heightadlﬁtiseqlaeﬂin@/uSclfair_mpd‘@ehéfgﬂmﬂtﬁmmétm%mmgm@ﬁ&mh the
rudder trunk '%qg?tg%ﬁ]fgﬁg@% . %%Mmfﬁm&h%é?‘éewﬂa‘ép henweder Tk is sepnesieddp she wall of

the receiving sh at the connecting means makes a connection between the rudder trunk

and the wall SF3RSBRICBindishais \adr erRareriRI R thsTSRIRCE BIGHE UM ER ek Ofhw i Ehediate
space must aggerding¥RECHNEoMah fl QHMING e STl RIS RhaB e fuddee k. The

clamping height therefore extends from the lowermost region in which the connecting means is
provided betw8&rYddaeFimishatRrdarb ife RILAAND el sanRestifTplfost region in

which the connecting means is provided between rudder trunk and the wall of the receiving shaft. At

th time, the intermedi ; bet the | t gnd the | t end in which
the connectin} VRS BEGHEATGABKFRRR Stk HULEAI AV FSCIVARG SHATE ASERi Meach

case can alsaahe ampéyrardiithoptcehyctanaeitivigeniennsatispaseit p etwedanudtte mthark ahd the wall
of the re."e""ng%?%f%agﬂdeﬁa@rﬁgl el oF‘%H‘é’.rr'ﬁﬁcaeFrﬁfuﬁE"".‘s’ereﬁ%%SéaEBP@a'Féa lﬁﬂﬂ%&ﬂﬁ% the
connecting means’is only provided in two regions, in the lowermost region and in the uppermost region
of the clampirrgdebéglitamic a i ghspactakationideerbenwsesmpldiroiwo regions. The lowermost region
of the clamping height is, for example, the region in which the receiving shaft ends or terminates at the
bottom and the rudder trunk projects downwards from the receiving shaft. The uppermost region of the
clamping heighissoRieeixisrapleeehbyragitsyisaiRic MERo B RINKEREa thasersingd e fBR ends at
the top. Conseguendly JhisHRPE LRI MRt R FeMRERIRRig iesRrlavthe dedrer RAgingadeck of

the manoeuvring device of the watercraft in the built-in state. For example, the rudder trunk could be
disposed ovet$iaraf@eraghtsripdhederlintes it Mhd feceiving shaft. In this case, the uppermost

region of the clamping height in which the connecting means is disposed between the rudder trunk and

the wall of the receiying shaft woyld be located approximatel half the height of the complete
receiving shaf%.cﬁ?l'fm rﬁ8ré‘,’ﬁoﬁé@e‘?ﬁem&er§§a§%%¢< E%R ‘geeaitcﬂgﬂgggg %\'/‘gr’ B IR ?%r? ater
height in the reseiping:shafuddéctaningrio thedosiempohtie larfytit ratic, oftthe.plpengiagthefght to the
second part of,the rudder trunk.is at least 1. Consequently, the.regign of the r ich is
clamped in théhr%gé?v%r% tsrﬁjé% &t g?'t)sﬁr?esgtdeén tqo?[ﬁer?/vahvb éﬁtgarg{cg%@nag S;%%% éig %1%’ E{g{r{gﬁg"gﬂ%% means
is at least as loag,asfttbpandiehe rudkeproiepidiyeing !dimmiwmdé\ﬁdmcgiei rgcehaily dhaft.
Preferably the AP, AeJpBL Sl leaRbing sge 1ot a2t dnas! {BraRWBRs aF Ipdrag the

downward-projecting part of t der trunk. It Is further preferred that the ratio of the clamping height

to the secondgsartafnisevbendruitinrie Bewwsercteindrptivistsrndast thee dARifgURkdhtdsat least
as long as thef)%%@ianﬂ RakHOh thes rfideriiunk PutiatinastdpiceRs oRp R thewrcandnartef the

rudder trunk. In particular, the provision of the connecting means in the lower end region g{agge :
ding to

clamping heigPRARS il BPBeraRd b Shsh 'SP datnBirg heRmmalt thdhenGErRiRg &

the invention qhiheRlamiingheigphée the MdsHohthRsudder taekiprajectingviewsvarisctrangthe
receiving shaft, the second part of the rudder trunk, has the advantage that the fabrication expanditure
of the rudder méaW%ﬁr% u%é@ﬁBﬁFéﬂgﬂweéé}%ﬁ %ﬁﬂec%ﬁ%ﬂﬁ%gflrﬁlfd@?‘fr%{kgr.u,& art from
the connectingvaeansifonginpnbetiglec the nivddeate) nihto chevealling theerece nong stiaft heo fivsther
devices are required to connect the rudder trunk to the ship strycture, .The.receiving shaftds,already
provided or iné%?éé}rraﬁg Wﬁ%r%%ﬁts??ugﬁﬁr!éugré o tﬁgqggqgﬁro%%ee Wé{é]r%r"ag ﬁé‘é%b% B%v% gga‘fflor this
purpose at thdistiipgatcobabed ondae dimérisidie of atieofuidue renaiv s chiafin grbetree tihg argtion.
Furthermore, e nallation professdsLanReRvsninSmRENiach ot ssamnle i Rantast fa dgown
rudder trunks,ﬁ?&ngégg\%%%qa%c%ﬁ%?%%%cthe invention, the ruﬁjner trugak no Ionlger needs to be provided
so early for installation in the rudder system. In the device according to the invention, for example, it is
sufficient to supply the dimensions and tolerances of the rudder trunk and merely provide the receiving
shaft in the stern section at the shipyard at the time of construct of the stern structure. The actual
installation of the rudder trunk can be accomplished by the device according to the invention at a later
time.



6 The connecting means preferably comprises means for adhesive bonding. As a result, the rudder
trunk is adhesively bonded to the wall of the receiving shaft. The rudder trunk is therefore in adhesive
connection with the wall of the receiving shaft. The connecting means can consist of any connecting
means which has adhesive properties. It could here comprise a resin or an epoxide-based casting
material. For example, the connecting means could also comprise an epoxide resin such as Epocast

or another asggginycidhesivenspiely asifdrtexamspquBetagralgmihiegchagaling todansiigipreferably
mixed from a resin and a hardeper. Consequently, the, connecting means comprises a two-component
system. Itis ﬁﬁﬂ?&lgﬁﬁ%ﬁgﬂﬁﬁf tﬂ\é?'ih\g?ﬁéhr&e%ir{& ?ﬁ 5&%%%%%,%{%36?Bee%zéﬁal‘%r%@fff"é{‘eﬁzona(r)
5811 has suftizftyrgoas adhiekiveropeitesrsm khiat thnosidg Betzdha @eBadflths coneiwingg

, itabl i f i | wall of
oo TR b s o O

erand fower end regions of this intermediate space is given.
The connectingdteatsitieasid b preadr abhrasseivingigheitineshid properacdrawan taecnesied

according (0 e IPYRBHPAARRS (404 IRACIALABKECEARIENA IR (BAMNGAY Ve turRdAts space

between rudder trunk and the wall of the receiving shaft and as a result, the connecting means already
serves as a sevaginiasthe gt drirfaiensreindie thadgfs dsHRECTNG miRRIREdhgigREd

continuously gygerdhs £aliterrRMRIR0ARIGHI Sransacemly i Wi Rre dinertiadniesmrdiate space
or free space is provided between the lower end region a d(#hat%upper end re é%nrﬁ%fége cla%ping
t i e :

height which R RSIARRESYERNCOHHRTHY RieaRd. &R S aE MRS frstd

completely susppardeskti regioverihetgobireheirconeceingernt e fissd randetihe tudder tudderby the
connecting means over the entire cl ing height and.a sult completely connected to the wall of
the receiving gﬁﬁ’fi‘&fé‘i hﬁ\g é%ﬁgeoglgﬁ:‘%i%%’gfgﬁt%%ta %{[Er%féﬁgg t%ré}ethg”lentg]rrﬁre i%‘%‘éatts%ace
between the fifsiqeattetivibenr tbldenpenknantdhd wedl lofitbemestivnt reigidnhiasvehion stent@tearance at
least over half of the clamping height. It | i I red th i nedi -pbetween
the first part o??ﬁié[%cmg? Ft%rsufgiﬁ %%th@éﬁ?%ﬁﬁéﬁ{gcﬁﬁwé %ﬁsﬁggﬂﬁaggéﬁﬁ%gﬁéﬁg%%e at
least over twopthiedt iof easieianspingheitsht be cﬁﬂﬁ@t@‘aﬂﬁcﬂdﬁhﬁ‘ﬁeﬁéb&b@ﬁﬁ@@% dveptisréésquarters
of the clamping, beioRLDRINARIGe I JRREMAG RO ATIP erwalk ol R deraiing ghall ¢raraave any

possible form of a shaft. For example, the receiving shaft could be configured in the form of a lift shaft
and thereforeffiieraumsyise @ A ecmoRey B raxmBlss hiafrargle & ahEarraRBRCBREEISBREhowever

the receiving ghaflipas dhRishaRaRirreinder iat {nasbauantbeteniin flampingheiaRp&ansgquently
the receiving shaft preferably has a circular cross-section in each regiaon of the clamﬁlbgg%hel ht. As a
[ [

result of the cRBIGTCAl EithDamRINEPBEeRBRIA] ESIPRFEE RGIBIFEH REMETH P the

clearance of theiBigymadiaievspaesbeipiearcthd drstpaiirgf Heeghiddefdrudeandahewedstdihe

receiving shatft is not,only constant at |egst over half of the clamping height but on, the confrary is also
completely, i. 18, B’\'ﬂé‘f h %ﬁﬁf@@%&‘?@ﬁrﬁé%f%e%ﬂ@eﬁﬁa ,tﬁo%gt(gﬁﬁl?haengleareaﬁéce}dg ')tlhe
intermediate spack petjezen tuavinstapdst binethz decdiving ahdihelvallupitbeneseindgpshaft lies, for

example, between.2 mm and 5 I n f Ies: : ,
particularly prte &ra al?ﬁw'ggc eeaigglr@g Iférf gé%v%%é%%‘?n@%é?gléowrﬁ% ?ﬁ%ﬁgﬁﬁy@rﬁj{? %@%rance
and the consttint dleceming sbeftnesiofthéhdaboping ¢rsgatrasvhahidvanngiergsioth@bitsunt of the

necessary copngrifLRERMR figh PALKAHE RS 8Rle deck of the manoeuvring device of
the watercraft in the built-in state. For example, the rudder trunk could be dis-
posed over half the height of the receiving shaft in the receiving shaft. in this
case, the uppermost region of the clamping height in which the connecting
means is disposed between the rudder trunk and the wall of the receiving shaft
would be located approximately at half the height of the complete receiving
shaft. Furthermore, however, the rudder trunk can be disposed over a smaller

or greater height in the receiving shaft.



Since the greatest bending moment occurs in the region of the skeg bottom, i.e. the lower edge of the
skeg or in the lower end region of the receiving shaft; it is preferable to provide a shaping in the lower
end region of the clamping height. Consequently, the intermediate space in the lower end region of the
clamping height has a larger clearance than in the upper end region of the clamping height. It is
therefore preferable that the intermediate space between the first part of the rudder trunk and the wall

of the receiving shaflfascarhensiasitinarensecoieh abieasi7iive oftheelarhpightheiotie padicularly
preferably over at least 90% of the clamping height and.only has a larger clearance, in the lower end
region of the 8@?71’5?% NelBhRt I Bgfﬁéﬁeﬂﬁ(j%%rf%gbw%g%?ﬁ%n%ee iﬁ%éoa{%éﬁ SHa988%Er end
region of the etanipingibbightlaheredieneddromdoprty Hodfdnor Incondectedathigve thallsivh plest
possible configuration of. the recejv- S ing shatft, the cle Ce.l I region ofthe clamping
height increas%geﬁh”enérlyﬁhv?/ e% %v%e%oﬁomcﬁnp?t%g{t‘g%aﬁo%éggt%n@%hggvgglﬁﬁ eJrfet(‘e:@i:’ving shaft
in the lower eqnﬂ[mgidlﬁmfkhm;éeeﬁiﬁgg@mﬂ\@stbsnfjédmuth@rt@@b@ﬂr&cﬁb@%m&ﬁﬂﬁﬁbtﬁéh@dder
trunk. At 'eaSEfQﬂlﬁﬂ)gpvﬁ%ﬁéﬁgﬁ%Fflé%%@‘?ﬁ?ﬂ%@ﬂ@%t%&e&?ﬁﬁ'&& shafdhreiore haaghe shape of
Ica the lo

an inverted funnel. the clearance In wer end region of the clamping height IS between

15 mm and 100ensiawSiwesdtie eiecliagceast b theervdrattrdphcdtiis the tbre et rERfioh et the
clamping heightis grgatgrihanithipsernesandsagionaidha slarerRingheighidetrepsrrerksecan be

avoided. It is further ireferred that the wall thickness of the rudder trunk in ?he uppe{1 end region of the

clamping heidM{afis h3oRe: tRickiesShaRTRE RN NefNTdgiBh'67the tIaMp Ry B gRtOPreferably

the outside diggreter ehhastuskier iRk busuestaptiaty renstaidngvas theentiieneapapingf eight.
Consequently, the inside diameter of the rudder trunk in the upper end region of the clamping height is
preferably gréé'[‘ég?ﬁﬁﬁ“iﬁkthe lower end region of the clamping height. Accordingly, the wall thickness
of the rudder trunk has a tapering, where the tapering of the wall thickness of the rudder trunk is
directed from bottom to,top,and is achieve a continuqus enlarge t fvy%[ i a;j di r of the
rudder trunk \Mﬁ&? \ i’éwgé’f%?n%ﬁgffg’r‘r? o %é%rﬁ% néascgwg éﬁ%%ﬁ%ge ﬁ?}a{% ma?erélg cﬁe @:pg}e
manufacture ohehaaodsleg therghtam disothe s, dhutttegionef theaiesuing trghbanadghos the wall

thickness of tie, el UMC I e YBAHEARGAREION of & CAR iHDINBA R 18RE WSl qRRIpared

with conventiona er trun r trunks having a constant wall thickness. Since the gﬁreatest

introduction ofygeer drenk Praitsting tevayest péiumiPasasehtineciafltn the sSaRAERaRon of the
clamping height, it-{jjpRYertirless Rnavsesdhat ihgd ueder Henks hasAisnificipatisiaiae yrliibickness

in this region. Since the tapering of the wall thickness of the rudder trunk is achieved throu

, h
enlargement SREHEMETHBIEAN SIS taTtARe @PF&%Q@@W&QH@D@%%'H%F@&%‘?%ﬁdﬂ?@lrﬁﬂﬂaf*'{runk, the

clearance of th%m@rmfﬁﬁﬁiwaa@ behneetinbarisshpas ldhededaiet e nldaed thenkal efithe
receiving shaft ept constant in_a relative sir[ri:é)le manner desE%EriaperinﬁFc%L%he rudder trunk.

can he kept
9 It is further M@lﬂ%m(ﬁ?ﬁ%"m@& PHuRR dYEL REARRE A Y S GERIF B hﬁgr% twards
from the ruddeetrunlglintpaticstdp fastiening pldte s,ciasiténinshrbisio nbteatdy forcsdded cmigdebe- rudder

trunk to the watercraft or jn the receiving shaft, or tp the wall of. the receiyvi ft. (N to
rudder trunks F&%%%%dfrg‘rrﬁﬁesp%? ar c faerg(ﬁdgr{[g&nfg?c%rodci% ?o‘qﬁe%#v%i i%é ?&e‘?epé;\}fg%as no
plates or ribs fsrother putwasdiyp o stimpykrsteringdeanb e Therrddentrahk e vddesitiyrdonsists

merely of a tube, IGISIARY hE'GRL MR URD PR S HFM TR ENGLBAS L ddknove Audder

trunks.
guently simplified. For example, in contrast to known rudder trunks, in the de-

vice according to the invention, the rudder trunk no longer needs to be pro-
vided so early for installation in the rudder system. In the device according to
the invention, for example, it is sufficient to supply the dimensions and toler-
ances of the rudder trunk and merely provide the receiving shaft in the stern
section at the shipyard at the time of construct of the stern structure. The actual
installation of the rudder trunk can be accomplished by the device according to

the invention at a later time.



Preferably the receiving shaft is configured substantially as a tube or in a tubular manner at least in the
entire region of the clamping height. Consequently, tge rudder trunk in the region of the clamping

height is disposed in a tube, i.e. the receiving shaft or in a tubular receiving shaft. Outside the region of
the clamping height, in particular in the region above the clamping height, the receiving shaft can have
any shape. For example, in this region above the clamping height the receiving shaft can be formed by

are%aggmarﬁi,?@?{%éﬁmy%ﬁ%ﬁéﬁm ; difjﬂwgéﬁmaagt&t@d@mh | iagqtijbaﬁzﬁgl.ruwﬁnore, it
would be possible that the receiving sha ormed. in this regio ollow body havin y
shaping. It is 5838 brERerfad 46kt %‘e’équli%séﬁfﬁ Bpﬂ%ﬁ{léﬁ Eﬁﬂé’%c@%\ﬁlﬁ% E%%’["i@ﬁrf??%onnected
and preferablyhweldddde thenwateheraffidredy adetheestvpstuitsureiffhtheesailliod shaft iziherefore
alreacly provided at.an appropriate location In the walereralt hady. durinai fabricatian oL slam
section. The f6&et ﬁ?gsha {ENBE eIl &2 separa?e component, {Men inserted and donnected
to the watercradhlesihe rajterbiativéiy doriohdet ity cpepitbelrapiai afrthe platedder lshand ofstivgvatercraft

body nthe Sig seciop GG e B 8RR IS LAY ESRIRSS.OS Ao RiRlerably

the wall of the receiving s onnhecte t on ly In such a manne rough the
connecting meesi tithearuBdeeast ik thaptheraserimplsiratbesiarvahmsitier fenp@pkeRReled that at

least one megps far 3paling s RENidREIRE ARG I6% RRFES RerLSdRE UM ientha st of the

rudder trunk which is dis- posed in the receiving shaft, and the wall of the receiving shaft in the lower

end 10 regioRr G TRBUAGIAG hERIHE B FABRthSFHNRIRERR J¥4G RRRSESRE SIStREolkét end
region of the glampingrigigatbelanthe aanosatRe igansahhe seaBRCHNB NN Sradigally directly
adjoins the means for sealing. Oﬁjr%he other&i&iegr with the side_facigrl?gﬁéva%\)l;rom th;cr)nnegting
means, the MRS faP et TEHIGEAEY SRRF AL ARy S BIRRS BISinT P ToWel Y8861 R ™%skeg or
the lower edgegafithe wateretafh padyamhheameatsbier sesling cbulke rapeaverthasateerdisgiased below
the lower edge of the skeg or the lower edge of the watercraft body. Particularly preferably the means
for sealing is W$§§S§8%W$RQ 8 %%réf %ngt?%%lané%gf %geﬁ(?g%:@/em@%%%lp fh St%l%?FO\;vrg ?ere(dﬁ)urggcgf%e
clamping heighte upper and lower end regions of this intermediate space is given. The con-

necting means therefore preferably has such high adhesive properties that the

device according to the invention does not tend to gap corrosions in the region

of the intermediate space between rudder trunk and the wall of the receiving

shaft and as a result, the connecting means already serves as a seal against

seawater.

It is further preferred that the connecting means is disposed continuously over
the entire clamping height. Consequently, in this embodiment no intermediate
space or free space is provided between the lower end region and the upper
end region of the clamping height which is not filled by the connecting means.
The first part of the rudder trunk is therefore completely surrounded, i. e. over
the entire circumference of the first part of the rudder trunk, by the connecting
means over the entire clamping height and as a result completely connected to

the wal! of the receiving shaft over the entire clamping height.

It is also preferred that the intermediate space between the first part of the
rudder trunk and the wall of the receiving shaft has a constant clearance at least
over half of the clamping height. It is particularly preferred that the intermedi-

ate space between the first part of the rudder trunk and the wall of the receiv-



The means for sealing serves to protect the receiving shaft from below against ingress of seawater
and other objects. Furthermore, the means for sealin)g serves to prevent any escape or outflow of the
connecting means, in particular during the process of introduction of the connecting means into the
intermediate space between the first part of the rudder trunk and the wall of the receiving shaft.
Particularly preferably the means for sealing as much as the connecting means comprises means for

adhesive bongipgh FemeRMEsHYihe dRaARsIOLERAlDLIE BRY Bare I REQISRT g iRsigss of, for
example, seawater or to prevent the escape of connecting means but also fo(rg&onnec Ing ar for

adhesive bondingtFEhBATHIER HHrK e6etine Wafitofast rR¥BIVIHY Sh AR HRE AP Ent BRI of the
clamping heightighs. arresulidiptbjstambecknaiy tieafoaansionssiblisfotiscdisnesadgnsinefregion of the

I ing height. Si h f di ifically in this | d
region of the LRSS FRTGI 1 GFTE PLchafitho PHOATE 1 Ge Ang SuhiBRANS Beou to dhcitdse the
stability and tﬁgmadrm the fesuithsfgafdilftewhaﬁtmmé mamfalaa‘tfbadmd:iuvtheﬂﬁmf@cqmai&ﬁng means
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the connecting means, In partiCular adhesive properties. erably however, com to the usually
rather thinnerthiquiiameéainylindansttles shaues fdresealing iHaneping right feenscawengyroperties

than the COnNGnG TGAMSshitlL & AFOSNSK SCLabIp E he LUCHBR U ed dbeHal ghine

receiving shaft comprise Steel or partic g/ preferablé consist of steel. In principle; the rudder trunk
[

and the wall slaFeresdmigh sHFCHAd tahsRg svivies smiedimre rbpBlhaTseeivindsiiBe feasible

that the ruddep, ttHBk-egIstiSET @ha ithim pRBRAsEMatRriale yraRER the wnallinfdhe arpiving shalt
comprises steel or consists of steel or anot d?éawtable material. The method according to the
" \ﬁ)ﬂ‘i‘(ﬁt dteps: 1.

invention for REMASAGHRJ ESBRATERAHIf 'Hares vk saeibavab Abe LarR IR RARS:
inserting a rugdentinkdntdamterdding shath avhefeeafisimag Déidie wistden tivalcdmelisposed in the

S Be R Arm Ue FEES R sl e
first part of thetandd&htrurik s tbeofah efithierreesiidig shade whereiart i tirsh qehiateod pdee
surrounds thq,gg .5? ‘i,r&:ﬁﬁ(mg%rg Re %éﬂeofgr%ga},gccgi\tlki]ggt%nal& lies, for example, between 2

mm and 50 mm. The clearance preferably lies between 5 mm and 30 mm, par-

ticularly preferably the clearance lies between 10 mm and 20 mm. The relatively

small clearance and the constant clearance over most of the clamping height

has the advantage that the amount of the necessary connecting means can be

kept relatively small. |

Since the greatest bending moment occurs in the region of the skeg bottom, i.e.
the lower edge of the skeg or in the lower end region of the receiving shaft, it is
preferable to provide a shaping in the lower end region of the clamping height.
Consequently, the intermediate space in the lower end region of the clamping
height has a larger clearance than in the upper end region of the clamping
height. It is therefore preferable that the intermediate space between the first
part of the rudder trunk and the wall of the receiving shaft has a constant clear-
ance over at least 75% of the clamping height, particularly preferably over at
least 90% of the clamping height and only has a larger clearance in the lower
end region of the clamping height. Quite particularly preferably the clearance
increases in the lower end region of the clamping height when viewed from top

to bottom. In order to achieve the simplest possible configuration of the receiv-



3. introducing a connecting means into the intermediate space in such a manner that the connecting
means is introduced against the gravitational force and that the connecting means completely, i. e.
over the entire circumference of the first part of the trunk, connects the first part of the rudder trunk
over a clamping height to the wall of the receiving shaft, wherein the connecting means is disposed at
least in the lower end region and in the upper end region of the clamping height. After inserting the

rudder trunk i, the, secaiying shafh dbenrtiidpidiainkda adigipddnteeanmpinperssintheadees and by
means of alignment devices in the receiving shaft. In order to be ab{;g to move i?g(ler%dder trunk freely

during the aligRRREHE PR sdewsd fEPEERRR ROLIACSR BPaRRI LaniBE ¥l erifétheasuring
device can, ferexaatelr eamprisedase-entioal afighmestsystignsh it othanmedsouitngssystems. For
the actual alignment, for ex le, adjusting ynits which cap.be connected ta the ship structure or the
hull under th ’E%E%S‘Haﬁwm%w Hgﬁiw eg{éie@fsﬁwitﬁggl%?v%aggl %C\ﬁa e(?ccr[aafrﬂ?éttom for
alignment puipgdesighie, ubedr&eohiren sdjitsting efit edm fahexsimple  afoasidh vé desietl etk into
which a threagded balt is screwed. The erir ' j ' irec tyrning this
bolt. FurthermgPe',Cas%\éca Fe(ﬁh |'f%gn-é€é§{ lécg% tg%t\%j%‘(l)kv%egapéf{gﬁ e@éﬁ%@ggﬁﬁ%ﬁ%&?ggy o#tkllgegrudder
trunk, i.e. at thedewdsendof tield€coma. artefttiredadtrnereikthrdnteunhediaiarseacadtideer trunk

projecting doyyiardsdRgg e deert ng-ARalk fBese canomasiarditla dspLranasaysimiar

devices to other lifting eyes on the hull. The rudder trunk'can be positioned or aligned in the X and Y
direction by tieé Hrfusanmpingtheigihtustrasg beake stadreanieidef the lifting eyes at the lower end of the
rudder trunk, the installation height and the angle of the rudder trunk or the angle between the rudder
trunk and the wall of the receiving shaft can be adégsted by lepgthening or shortening these cables.

With the help'bf$HESEM I PERERIRshi Rk i Al JBICSBRS ICAIR tRARRIGEREAR WithiHRRE receiving
shaft in such afpaegrsithat the elaaipnecafighe indermrliate Sneloeciss hbsiantidlly loonstanidver the

clamping height. Both alignment devices, the adjusting units at the sky, bottom as,well as lifting
eyes are pref%?gH{) @ﬁﬁ%&‘aﬂé‘?'ﬂ‘%‘eﬁ% ﬁﬁtﬁi}éﬁf@%ﬁ%l&ﬁg&% rﬁ@é@%ﬁh%f\(l:%csﬁné%é%%rmeans is
introduced in thenintermadiatetsibcedetsatntiee thédentitmklenthafrbepsht.of tmsegddetliunk and
the wall of the receivi haft against,the gravitational farce. For ; I ns is
introduced in(tec(? fhe'ih é%%% |g?egr58r}aségelﬁ §%?JZ'$@§5%§ %f%ﬁ%eg)a&?‘h%%%g@?gﬁ%qﬁ?g&%?nn
ascending in trghtdsmeefiate sygreaethdennndbirg waragrdyvieigio tsdhtivel glesa Fioahsigtoim to top

into the InterMediats Te°c/ie WAN'HKRIERe StiaduriandreRsse aslappribiisn iR RORecting

means has f the eftire intermediate space above the clamplng height to be determined

beforehand. Aregrtgefthrevedhitiekneshriaing coddesd iHib it e B LagdraenPritRRIENERegion of
the clamping hgight Add0dBaYRPES Reain AT dhr EsaMRING dreigBtindide diameter of the rud-

der trunk when viewed from bottom to top. This has the advantage that mate-
rial for the manufacture of the rudder trunk can also be saved. Furthermore, as
a result of the tapering of the wall thickness of the rudder trunk in the upper
end region, the rudder trunk has a lower weight compared with conventional
rudder trunks or rudder trunks having a constant wall thickness. Since the
greatest introduction of force and in particular the largest bending moment oc-
curs in the lower end region of the clamping height, it is nevertheless ensured
that the rudder trunk has a sufficiently large wall thickness in this region. Since
the tapering of the wall thickness of the rudder trunk is achieved through
enlargement of the inside diameter and not by variation of the outside diameter
of the rudder trunk, the clearance of the intermediate space between the first
part of the rudder trunk and the wall of the receiving shaft can be kept constant

in a relatively simple manner despite tapering of the rudder trunk.



sealed in the lower end region of the clamping height with at least one means for sealing. Since the
connecting means is in a liquid or viscous state durigg the introduction, during the introduction process
of the connecting means, the means for sealing in the lower end region of the clamping height serves
to ensure that the connecting means does not flow out downwards from the intermediate space
between rudder trunk and wall of the receiving shaft during the introduction but is firmly retained or

positioned frogybelow by Shersean gt sraling @ac FaRReRIE WY HAG ROBRGFHBEMARTH S rise

upwards. The means for sealing can, for example, be a sealing ring or similar. Alternatively, the means

for sealing coPYAIBEt BN YarE % fhart g ripden i ekniB RRig man farkaning palespidserties.
This has the agympage thatipRisremkntimenidhtaediareforsarlngthienvisacessbFeiver as

additional connecting meaps in the Jower end region of the clamping height and therefore needs not to
pe removes AGSHVARE PRty LD Bl R LR e R g e AT LBt AN by the
means for sealiagvadindravd éherkamaetptiverydiaiarpikpeidiesitoghe tomieatmgomebasefoxpediently,
in contrast to the conr]ectin means ti}% means for §ealin{%gﬁr§ affir er. or more Vis¢ous %@&erty and

hardens mor&?gpriglf t?}tgr% e cosnﬁégtlngrrﬁgawg.rﬂ sHUHRSH p crarred hat before inFrorHucmg the

connecting meank, conepgnaglis poosicel rine_lfméwdlla)_fttﬁrerqm@fémgtéha‘tﬁwmr@d% Spemiag is _
disposed in ti}@nk?)x\ggttﬁ%%ggg%gl@%gﬂgGﬁgQﬁ.&gvuﬁgé&%éptm@e_nlng can, for example be drilled

from the outside e receiving s ter intro ng the connecting means through the opening,
this opening of the receiving shaft is closed again, preferably welded. Alternatively, the opening can

also be provigeddn g, raaiai ofiihEdRRARS {ULHERING AL iHRISARRF Die 1R, BEONICR e eResINg

directly in the means for sealing. Preferably the connecting means is pumped into the intermediate
space betwedRaRRE 8t parebifhE FIBREF & HRRI AR PTHE /Al PEIRIRE BEEIh - eRaRBIPA N g

process. The gaaciingineateisdprisieramenpamhirenh Spkem @idppsaiitodhabalermaiate space
between rudder trunk and the wall of the receiving shaft., 14 The invgntion,is noilvagzx ained with

reference to tHeF&M biRG BrRRHRYLAs FheY, HiQUHEHG DFaRFREIC GOt
example. In tieifititres paidishowstAcregsosestioncofie deyvinpifar hedgioe uking adeorgistgafo the
invention, . . . . .
can have any shape. For example, in this region above the clamping height the
receiving shaft can be formed by a rectangular shape or by at least four surfaces
disposed at an angle to one another. Furthermore, it would be possible that the

receiving shaft is formed in this region by a holiow body having any shaping.

It is also preferred that the receiving shaft or the wall of the receiving shaft is
firmly connected and preferably welded to the watercraft body or to the ship
structure. The receiving shaft is therefore already provided at an appropriate
location in the watercraft body during fabrication of the stern section. The re-
ceiving shaft can be fabricated as a separate component, then inserted and
connected to the watercraft body or alternatively formed by special shaping of
the plates or struts of the watercraft body in the stern section through the body
of the watercraft or through the plates or strut. Preferably the wall of the re-
ceiving shaft is connected to the watercraft body in such a manner and through
the connecting means to the rudder trunk that the receiving shaft is watertight.

It is further preferred that at least one means for sealing is provided between
the first part of the rudder trunk, i.e. the part of the rudder trunk which is dis-

posed in the receiving shaft, and the wall of the receiving shaft in the lower end



Fig. 3shows a cross-section of a part region of a device for manoeuvring according to the invention,
where the connecting means is disposed continuoug!é over the entire clamping height, Fig. 4shows a
further cross-section of a part region of a device for ma- noeuvring according to the invention, where
the connecting means is disposed in the upper end region of the clamping height and in the lower end
region of the clamping height, Fig. 5shows a further cross-section of a part region of a device for ma-

noeuvring aceeEgiRaO e dRYRPI hWiBRES B i965aBIP ABtoR Sleyikn wilinand liscateddedhand Fig.
6shows a further cross-section of a part region of a device for ma- noeuvrin accordiiﬁ to the

invention, whishe§hERMEEEIRE Yl SR FIRE: RRIARLRRIMe N8I FOP IR PO&rR ShdRS G Rases in
the lower ende@diag afdbasclappinensidiitectly adjoins the means for sealing. On the other

side or with the side facing away from the connecting means, the means for
sealing terminates with the skeg bottom or with the lower edge of the skeg or
the lower edge of the watercraft body. The means for sealing could, however,
also be disposed below the lower edge of the skeg or the lower edge of the wa-
tercraft body. Particularly preferably the means for sealing is disposed in the
region of a shaping of the receiving shaft in the lower region of the clamping
height.

The means for sealing serves to protect the receiving shaft from below against
ingress of seawater and other objects. Furthermore, the means for sealing
serves to prevent any escape or outflow of the connecting means, in particular
during the process of introduction of the connecting means into the intermedi-
ate space between the first pért of the rudder trunk and the wall of the receiv-
ing shaft.

Particularly preferably the means for sealing as much as the connecting means
comprises means for adhesive bonding. Consequently, the means for sealing not
only serves to prevent the ingress of, for example, seawater or to prevent the
escape of connecting means but also for connecting or for adhesive bonding of
the rudder trunk to the wall of the receiving shaft in the lower end region of the
clamping height. As a result in this embodiment the means for sealing is dis-
posed in the region of the clamping height. Since the greatest forces or bending
moments occur specifically in this lower end region of the clamping height, in
this region the means for sealing additionally serve to increase the stability and
to transmit the resulting forces into the watercraft body. Furthermore, a con-
necting means can therefore be provided as means for sealing. Here the means
for sealing have similar properties to the connecting means, in particular adhe-
sive properties. Preferably however, compared to the usually rather thinner-
liquid connecting means, the means for sealing is viscous or has faster curing

properties than the connecting means.



Figure 2 shows a device 100 for manoeuvring a watercraft according to the invention, in cross-section.
In contrast to the rudder trunk 10 known from the prigr art and shown in Fig. 1, the rudder trunk 10 of
the device 100 for manoeuvring according to the invéntion, merely consists of a tube, in particular a
steel tube. Compared to the rudder trunk 9 shown in Fig. 1, the rudder trunk 10 has no connecting
means, in particular no outwardly projecting connecting means such as, for example, fastening plates,
connection plates 25, fastening ribs or struts. The rudder trunk 10 of the device 100 for manoeuvring a
watercraft according to the invention is dis%osed with its first part 12, the ug)per part of the rudder trunk

10, in the recéividisharefarreddhatcdath hi 1addes fowalr paf dramailiabsh s (preitNBRYats from
the receivinhg Etbﬁfbﬂi%éjﬁ\é/éa/@r%rtTd‘lﬂdﬂ?QiVBTﬁf@ngh@@ﬂ ﬁnam@nymﬂ@gﬂaw@hmﬂ@éerably the
receiving shaft 11, 15 as shown ip Fig. 2, is configured in such a manngg that it possesses a
Substantally CIENFRE b THRLE M BESFAE S A S Rr e e hser ane
receiving shatxahetenow dioioh bee susiths englink «lactd26 tromitaprisidisttdra firaugbrtipesitern
structure 27 as far as,the, lower.edge qof t tern structure or.as far as the | r edge of the skeg 29.
Consequentlyr,'nt?}éa rr'éaciz‘ewn%r%#gﬁ 1 agx Sr?t(ﬁsefrroer(r:]et!c\)’bnﬁ) o tgrﬁotrﬁr%ﬁsg%stﬁggéfe% S rﬁ%tsi}rse 7, where
the skeg 28 issmdmasrmpaet ofittebitenattriadture 27. Depending on the requirement for the rudder
systems, the rudder trunk 10 is introduced into the receiving shaft 11 with a predefined height. The

rudder trunk 10 of the device 100 for manoeuvring a watercraft according to the invention need not be
disposed up tdhaeneihasheseay theg tadbe dnvaidigadrmasy{rfder itk 120981 EBRY R prior
art. For example, .25 Showa Eigs 2»iths fHEdsl w1045 be disposed with its first part 12 only in
the region of the skeg 28'in the receiving shaft 11. Consequently, the part above the rudder trunk 10 in
the receiving shaft 11 up to the top towards the rudder engine deck 26 is empty or no rudder trunk 10
isI dizposid ahove thﬁiéidgﬁg arwmscﬂé} i’lhﬁfhﬁ (ﬂ@@iﬁiB&éhﬁﬁglﬂhiﬁﬂ,ew&@fﬁnt@éﬂﬁsl%éhomrtm Fig. 2is
glued in the receiving shaft 1 by means of a connecting means 15, To this end the connegting means
15, for example, an &p Qﬁfetﬁﬁgéifcﬁgﬂﬂéeﬁfdfbﬁ \f r&%%%a&%ﬁﬁﬂr?é‘mﬁﬁ%ﬁﬁ&éb%Bg @gbetween
the rudder trunk 10 anddbe treckiyngjetwfirbin Asshawivingsga;, the connecting means 15 can be
disposed around the ?ntire clllrcumfgéencte of thg l&lF‘Sé P&ré E%Znofsqfef{l{gd%rc FFruank 19 aenrdtﬁ}a/ L },}he entire
height of the first paﬁ ‘B3 E%H F{rut;!ikmfd. OWeVeEr, Fould aIgo BE Teadbie s dispose the
connecting means 15ty edita ppacef ehtenels Hiadirberfitstepfirs i Daftthed tiddeuddatkttonk he
height over which the ¢ ' s 15 s 4 [ i ed] n rudder
ok 10 and the wall 18 Sl e e A e P T o
corresponds to the leagtiisthiecenidrgpaitcumbetaasefisher bk poyiefidsdmelss the clamping height
16. Since, as ghown;ii figydinihe CIMIRSINEMRBARSL M D IRROSREAYEH MR QMG ClANI deight 16

and consequently the rudder trunk 10 is adhesively connected to the wall 17 of the receiving shaft 11

over the entire clampiR§ABIGRE14hE ERAMBRT KBS e AN HIEPdEShREAINB R B MRAHOBRImping

16 height 16 and an gppeoxaately Q086 foreaHdpimernchia patsypibe jenadihehergrgifirratio of
the clamping height 16 tq the secog%pa][_t 13 of thefr%gger trunk 10, that is the_part which_projects
downwards from theWBERFRCERR DE T4sk RAE Af TN S BRRHS LeniliRG %%ﬁbﬁftltg s at least

as long as the SeCOﬂ@h@aéfr1t3L0fl¢flﬂ/élﬂdaiejiatmpk1@dn@§!pemdimige()wﬁﬂbdéthfm@mitsrfgrsﬁh‘aa‘mudder
system, however, the clamping height 16 can be considerably longer than the second part 13 of the
55%33?&%&@% egcrllrdgng?&ﬁpiésccﬁs 39ed M qenid ]gnh(% OWer fen& ]rg’

rudder trunk 10. For & an'be’amu t|SFe of the Fengt of the second part
13 of the rudder trungid0 ak dsi fiedsible pfor exd magimrtiudtttie diampingg Heigliit 16 is twice or even three
to four times longer than the length of the part 13 of the rudder trunk 10 projecting downwards from the

receiving shaft 11.
After inserting the rudder trunk in the receiving shaft, the rudder trunk is

aligned by means of measuring devices and by means of alignment devices in
the receiving shaft. In order to be able to move the rudder trunk freely during
the alighment process, it is, for example suspended on steel cables or chains.
The measuring device can, for example, comprise laser-optical alignment sys-
tems or other measuring systems. For the actual alignment, for example, adjust-
ing units which can be connected to the ship structure or the hull under the



The figures are not drawn to scale but it is clearly shown in Fig. 2 that the clamping height 16 is longer
than the second part 13 of the rudder trunk 10. The r%;eiving shaft 11 of the device for manoeuvring a
watercraft according to the invention can be fabricated at the shipyard and provided in the stern

structure 27 or built into this, e.g. welded in. Since the rudder trunk 10 of the device for manoeuvring a
watercraft according to the invention no longer necessarily needs to be disposed over the entire length

or the entire digkansatheveerurdddanenane deglke e airb ukse bhuhdikethiddritiirss kigwn from

the prior art and shown as an example in Fig. 1, rudder trunks 10 having a shortey length and a lower
ARl AT A S o e et g

the rudder trugtkssidd ofira Beesh sk iSinte Wit dhiddetrenokd 0 it theclevieel LORdouddwnoguwking a
watercraft according to.the invention, has no fastening.plates or ripbs, connecting plates, 2 struts for
B e onmaction BT EH T o LR AR B B S R R e e o e R Mmoo
the manufactimg apesfoa thied nstaiaiioh Gfrsexchnapde vt eht00 formeadositiingual detéraraft Becording

to the inventi reci : Fi ion. } | der trunk
10is dispose%qwn ft%%%s?%ﬁg gﬁ% %%%I’Hé}é |éﬂgd§r§;§ 'i%dﬁ-% S‘ﬁ@ i@gﬁégtﬁg%%b%ét gr{ﬁgnk 10is
fastened overysislendiredirpuifsiéred oMmne #igs featotiser aselidn irghrfandhesstiero by aver the

entire clamping Nelol oY NEANSOLR SARMSCHRYIERARS KPS 1HE A Z@?@E‘%ﬁ%‘c& }Leripeonnected

to the wall 17 of the receiving shaft 11. In the variant shown in Fig. 3, the first part 12, that is the part of

the rudder trutd8g IR SAN R BRA TIRNGS e FhgaRAHg Ehar FndchFESssiaNsty the 2fiHsbing height
16, that is thejheightoveriwhich dhe spddersteiikciBliss dred dnitim pespbdng shaffoldeHaveyer, it
would al_so be feasible that the first part @2 of the ru’?#erar?k 1O%Ls Eﬁ%g@géwe cla\én(gln height
16. In this cad8etHiASSESF 1AL SIMAE LBHABRIE ThaRA 18 e Rt P A4 B tween
rudder trunk Hxgladdbawwah 1Rt tivel seceivingzshinthklwebiuld plot texoeinaig ekatiliyanitbehel upper
edge 35 of the rudder trunk 10. The rudder trunk 10 could therefore.be arrapged fregly with one part in
the recoiving R DS R b A NAHO Bt A e o BE G P et SWoture 27
or the lower eglgma8:of tHevikey i28sapdsdiids notabgohtbs fadds tHewpperitddgetbé thechisingart 12 of

ruider ok 1D hd IC A HE 0 e PSbng SR ot RS oL P B co ettt

16 is usually fiahitemstnthavehdipusipmgingpheigtys Bathbeligomssd detiecsoiieeativstngl the
connecting mgans 1p 4RESHAIRYNEG e fudderdrininbiRgeEarexaamiedReeamraliggeneans 15

is pumped into the intermediate space 14 in an ascending manner from below until it emerges from
vent holes prébRI8asRMRYupper region of the clamping height 16. Figure 4 shows another variant as
to how the connecting means 15 can be disposed between rudder trunk 10 and the wall 17 of the
receiving shaft 11. As shgwn in Fig. 4, the connecting means 15 is disposed at least in the lower end

region and in HECG P8 AP PREIINPEPHSS I AR TR REINE 61 R3S LB AHARE #Rt0& B8 Shown in
Fig. 3, a free intedmedigia cpaeevosdreerrpagd ddr isriotned thriviieen ghet centiectingdeeansnks which
's disposed inatnlﬂc? %R\év%:ﬁpgfrwype%iving shaft against the gravitational force. For example,
the connecting means is introduced into the intermediate space in the lower
region of the clamping height and the column ascending in the intermediate
space or the connecting means which is introduced from bottom to top into the
intermediate space is monitored. The introduction process is stopped when the
connecting means has filled the entire intermediate space above the clamping
height to be determined beforehand. Alternatively, the connecting means could
be introduced separately in the lower region of the clamping height and in the

upper region of the clamping height.

Preferably before introducing the connecting means the intermediate space
between the first part of the rudder trunk and the wall of the receiving shaft is



18 the clamping height 16 and the connecting means 15 which is disposed in the upper end region of
the clamping height 16. In each case the clamping height 16 is defined in such a manner that it
comprises the entire height over which the rudder trunk 10 inside the receiving shaft 11 is connected
to the wall 17 of the receiving shaft 11. The clamping height 16 therefore comprises a possible free
space 31 between connecting means 15. Consequently, the clamping height 16 in Fig. 3 and Fig. 4 is

identical. WhEa%amaiQﬂén5%9@9{&6?&'@9ﬁn@ﬁn%eléamﬁimmgﬁmﬁﬁpw@aﬁb&wweg@der trunk

10 and the wall 11 of the receiving shaft 11 in the upper end region of the clamping height 16 is usually

monitored sof@raseRENAIMIRAG RS FORESSHRR Meafsnisdn atiRlIEdFoistRvs At sHE CBIE ing
means 15 dogs patdlaw iteithepdder tuddivinmgsrexaspls, the caimestingemeaass) Stisepumped
into the intermediate space 14 in an ascending manner fram below until i&fﬁq}%&ges fror%vent_holes
provided in tHESRHeFREgRAI BBt IBRAGHSS ﬁ@@ﬁ?&’@. Lﬁ'é%%fmﬂ@% varisht 6f the adhesive
bonding of theyreddesttrtk déhinethinge aedving dbast Adt firotiveowaridowshowdsfiéig. tha logsmprevention
device 36 is provided. In the er end region of the clampi ight 16.the receiyi f has a
recess 37 or 413 baeﬁgdﬁgﬁ%:&egrgﬁh?ﬁ%%% graguaigoWn&W Etg%gﬁﬁ%e"ﬁ%%g}”,%jﬁj%wo%%%n%g?lj%r trunk
10 can be angiexbdubohduinvés denBy pedsidat suglsitiosegriventioriolevine tde, ineansbtoavoided
that when pumpipg jn.th ecti S r o} [ di 4
between rudcfg% ﬁﬁﬁkai\b? §§§ ?ﬁgc%vgﬁ}qiﬁg t%%éﬁéeéé)éeﬂw g@%‘#&%ﬁh@%&@e%%' rﬁé%r?g %%ﬁlsr% the
upper region tftieesligphag h&xghexsioles boep thealipgeriaggerasivhlgie idaerakiaydhvnilst
pumping in the, 69A0RSHOBLMEAESAG BETIAIREA FRIS AR dd iphreensudipictiink kand the al
[

11 of the receliving shaft 11 in the upper end region of the clamping height 16 is usually monitored so

that the pumphithiRgheshss REFPBE RBpPAE APthENeord@niReeatptHE Lhimertrdineans 8 does not

flow into the rygdpfstrank Liane Famexamelishesepnesting iiaans! b impuiimedivsasha iermediate
space 14 in an ascending manner from below yntil it emerges from vent holes provided in thg(upper

region of the (PXYEHIRGChERGIRN BT TR REURIRE T BNbES AR ABGES ARt SFleT Y Ekample in
Fig. 5 providessanottes passihility docfeay prdcdks iltie aonnaging meams Padiienlankeeeding the

provided clamping height 16 toq rapidly. Figure 6 shgws another cross-segtion of a section,. pf a device
100 for manoé)mrﬁﬂgte}é @?@H&Fgﬁ%%%%ﬁa%ga%%ﬁgﬁn Ention -l rp‘é? ika ar{}'f:f—l{gp '3 %ﬁt(ﬁ)%\!/\?ss g%é‘ Yer
possible configutatiating thedowdheed irdign iofchetcanmnd demddiogohtansethivmgaimaft 11 in

eiomen endlen S RE SRS beloR 4 Qi hepniguraan ShiladReshand il bihs! be

designed in such’a@ mafiner that the forces and momehts can be transterred optimally to'the
surrounding sthecterenettigwaeernsaft or of the ship. In addition to the composition of the connecting
means 15, the clearance of the intermediate space 14 between rudder trunk 10 and the wall 17 of the
receiving shaft 11 is an important parameter. The clearance js usually dependent on the requirements

on the device!tfis fascahesierefeied shatchetaig BHIAEYARR GAE COONCEHBR RG2S BIARENBrmediate
space 14 betwegpoHdaaritunk 1t e walelvint hiafecriving shafbpérsngreferablyssdbistantially

constant. Furthermore, the clearance should not be too large, so that the costs for the connecting

means 15, wHith W eitAKAPHEM: AR 68 RIEHJMTGT CBMHetiNg SRS A (88X A5HEcan be

kept low. Testschavig shdvaiihiie foneideiple Wi eoeddeg tshak Jekigth oiabduchptiehevethe
clamping height 16 is at least half the length of. the entire rudder k length, the clearance can be in
the range betv@%&%wnérig Pl E?g’ﬁgm%e%ﬁﬁ@reéﬂ%ﬂt{tﬁ% i %%éﬁ?@&é?%?@léérgﬁ%@ of at
least 15 mm iggifficienféoabigentidaegaitemenissyy the deecmgltanugscoba pomgtied oletdrance over
the substantial region of.the clampi I 6 a pg\%@ atjﬁ'uén' %- nce is
ensured at ea%efglp%or}n?gﬁiaea so% %r%g%g}%%;ﬂ f‘a%gﬁ f:}?egg% e}'l)s@gﬁr%;\?ﬁjal po?nts argﬂavglll'(?:&? In the
event that thereletdyandbanieaividigalJeaims.is particularly large, the amount of connecting means 15
required and therefore the costs for the connecting means 15 would be increased unnecessarily.

Furthermore, with a non-constant clearance, the determination of the required amount of connecting
means 15 in dieiasbivote soiaetng means is pumped into the intermediate space be-

tween the first part of the rudder trunk and the wall of the receiving shaft by a

pumping process. The connecting means is therefore pumped from bottom to
top into to the intermediate space between rudder trunk and the wall of the

receiving shaft.



20 Since the largest forces, e.g. the largest bending moments occur in the lower end region of the
clamping height 16, for example in the region of the ?lsheg bottom, or the lower edge 29 of the skeg 28,
it is advantageous to provide a larger clearance in this'region, as shown in Fig. 6. For example a
shaping 34 can be provided in the lower region of the receiving shaft 11. Consequently, this region has
a larger clearance compared with the region located thereabove and provides a larger space for
receiving the connecting means 15. By providing a larger clearance of the intermediate space 14
between rudder trunk 10 and the wall 17 of the receiving shaft 11 in the lower end region of the
clamping heightelBvemsisngealesncaxpliingbih seivrgneadiontRASHYTIEEY NS dsevingg Bhaft 11 in
the lower endregion ¥ She GRS BRISRIHLEMBB M BRREYSEHRYANRHS. \Pkse Aigghiawn in Fig. 6,
the clearance in the lower end region of the clamping height 16 increases when viewed from top to
bottom. Preferably, as shown in Fig. 6, the wall 17 of the receiving shaft 11 is configured to be oblique
in the lower epg region of theslamping Hieightib asfinclinadc® werds she Quisidg Breortiggmanner that
the clearance increases linearly when viewed from top to bottom. The connecting means 15 which is
introduced into the interme §t@"¥ﬁ5§é’ﬁ’4 between rudder trunk 10 and the wall 17 of the receiving
shaft 11 for adlipesive bonditgearshavesdifetont pfappdiesdgithe déweteeick regionahd efthiaglamping
height 16 and in particular in the Jen%iot% Otf thei nsha ilng‘ 34'hFe°r[a e%aemgcl)e,nite & os%blaentso I1gs)r%vsigle a
connecting means 15 and 45585150y seaﬁng Y Wihdifterent properﬁes N tire INtenmedidte space 14
between rudder trunk 10 apabskd wattiiiofitheaeeeiviagstiaf dampimghright; sealing 22 having

particularly visegus properts gndiof AR nBEL NOREIHES oS PelRpsFd B dhp oper ferminating

region of the intermediate space 14, i.e. in the lower end region 18 o clamping height 16 in the
region of the lower edge 296EthEi8EipasEaeding ofahshskel Yo, SUEeE nidensrsneding 22

having viscous and/or fast-gsif: REQRESHSEASRTMAASSOr slasing bR BrpHE srsgigneldhe lower

edge 29 of the ship structure or the skeg bottom before introducing the remaining connecting means

15 into the intermediate spafé nthedawerppdsagiomebiie spmpPEetignY, the remaining

connecting megns 15 is pushpRek it e dhterniediate shaseal ddhetuprinryddes épk A4 angl the wall
17 of the receiving shaft 11. As a result of the visco%s Qr fast-curin meansI for sealigég};ﬁZZ provided

previously, the receiving sH¥?EYY i{'@IREEE R SRRV RN e YIBRTE R BrSURTRESAHPE e of the
remaining connecting meanscéwalthringrithés puanpiierjrapeocess. In addition, the means for sealing 22
provided for aligg can be Hsed nol; O[t]h/ for %esg_liré% bg;% ce alsaor thgé/ini?rladpesi\éev i%opoerrt}gg_and as a
result additio é%y also be LJSseoc}Af%rajanringe{h% fadder rrunikK 16 B%he W ?of‘tﬁe réceiving shaft 11.
This has the advantage thatoeusiteg i@ meansdotisedting meen, behprovited alekthoandans for
sealing 22 also ensures a RANNGSIYEIL I} (g @%?%&WFSPMP‘@E%@E g, ieaval 7 of the

receiving shaft 11 and consequently is also use e transmission o es or the bending
moment. An alternative mekss v eeansy ogitoh Hdd as'agnesg deigbét could, for example, be a
rubber seal which is arranged instead of the means for sealing 22 in the region of the shaping 34 of

the receiving shaft 11 or below the lower edge 29 of the skeg. . .
Figure 2 shows a device 100 for manoeuvring a watercraft according to the in-

vention, in cross-section. In contrast to the rudder trunk 10 known from the pri-
or art and shown in Fig. 1, the rudder trunk 10 of the device 100 for manoeu-
vring according to the invention, merely consists of a tube, in particular a steel
tube. Compared to the rudder trunk 9 shown in Fig. 1, the rudder trunk 10 has
no connecting means, in particular no outwardly projecting connecting means
such as, for example, fastening plates, connection plates 25, fastening ribs or
struts. The rudder trunk 10 of the device 100 for manoeuvring a watercraft ac-
cording to the invention is disposed with its first part 12, the upper part of the
rudder trunk 10, in the receiving shaft 11. The second part 13, the lower part of
the rudder trunk 10, projects from the receiving shaft 11 downwards. The re-

ceiving shaft 11 can have any arbitrary shape. Preferably the receiving shaft 11,



It is further shown in Fig. 6 that the clamping height 16, 16a comprises the height over which the
rudder trunk 10 is connected to the wall 17 of the regeiving shaft 11. In the event that the means for
sealing 22 also has joining properties, the clamping ?ﬁ%ight 16 comprises the entire height, that is the
height over which the connecting means 15 and the means for sealing 22 are dosposed. When using
an alternative means for sealing, i.e. a means for sealing without joining properties or adhesive

propertes. e IARRINGFIENS L merelaPUSER W gDt v Wik comnegingmeans 15

is disposed, excludir 'e means for sealing 22. Since only a section of the device 100
for manoeuvriiijha vikgeleratr asToreieNRe hretliors P BRoWn NI AE ARy AneYiesr a8 region of

the clamping fieight $60 18_a06h£Qhils: entisdenathrisshaver fuatharnane. &idk @ 67eura tup

embodiments for providing an opening 23, 23a. In both embodiments the opening 23, 23a is provided
in the lower t(RAPEFAR JATARER FagHETs ST HHORE @miRSRnERE dEh&HRE 955h8 steUided in the
e I s B e e e o e
etk LS (e TR I R SO LT
23a is provideddgrabaspstraping-m paocesthe stern structure 27. Depending on the require-

ment for the rudder systems, the rudder trunk 10 is introduced into the receiv-

ing shaft 11 with a predefined height. The rudder trunk 10 of the device 100 for

manoeuvring a watercraft according to the invention need not be disposed up

to the top towards the rudder engine deck 26 as rudder trunks 10 known from

the prior art. For example, as shown in Fig. 2, the rudder trunk 10 can be dis-

posed with its first part 12 only in the region of the skeg 28 in the receiving shaft

11. Consequently, the part above the rudder trunk 10 in the receiving shaft 11

up to the top towards the rudder engine deck 26 is empty or no rudder trunk 10

is disposed above the rudder trunk 10 in the receiving shaft 11.

The rudder trunk 10 shown in Fig. 2 is glued in the receiving shaft 1 by means of
a connecting means 15. To this end the connecting means 15, for example, an
epoxide-based casting material, is disposed in the intermediate space 14 be-
tween the rudder trunk 10 and the receiving shaft 11. As shown in Fig. 2, the
connecting means 15 can be disposed around the entire circumference of the
first part 12 of the rudder trunk 10 and over the entire height of the first part 12
of the rudder trunk 10. However, it would also be feasible to dispose the con-
necting means 15 only over a part of the height of the first part 12 of the rudder
trunk 10. The height over which the connecting means 15 is disposed in the in-
termediate space 14 between rudder trunk 10 and the wall 17 of the receiving
shaft 11 (in the exemplary embodiment from Fig. 2 also corresponds to the
length of the first part 12 of the rudder trunk 10} is the same as the clamping
height 16. Since, as shown in Fig. 2, the connecting means 15 is disposed over
the entire clamping height 16 and consequently the rudder trunk 10 is adhe-
sively connected to the wall 17 of the receiving shaft 11 over the entire clamp-

ing height 16, a uniform stress distribution is achieved over the entire clamping



23 Reference list 100 Device for manoeuvring a watercraft 10Rudder trunk 11Receiving shaft 12First
part of rudder trunk 13Second part of rudder trunk %%nermediate space between rudder trunk and the
wall of the receiving

height 16 and an approximately 100% force fit between the parts to be joined.
The length ratio of the clamping height 16 to the second part 13 of the rudder
trunk 10, that is the part which projects downwards from the receiving shaft 11,
is at least 1. This means that the clamping height 16 is at least as long as the se-
cond part 13 of the rudder trunk 10. Depending on the requirements for the
rudder system, however, the clamping height 16 can be considerably longer
than the second part 13 of the rudder trunk 10. For example, the clamping
height 16 can be a multiple of the length of the second part 13 of the rudder
trunk 10. It is feasible, for example, that the clamping height 16 is twice or even
three to four times longer than the length of the part 13 of the rudder trunk 10
projecting downwards from the receiving shaft 11.

The figures are not drawn to scale but it is clearly shown in Fig. 2 that the clamp-
ing height 16 is longer than the second part 13 of the rudder trunk 10.

| The receiving shaft 11 of the device for manoeuvring a watercraft according to
the invention can be fabricated at the shipyard and provided in the stern struc-
ture 27 or built into this, e.g. welded in. Since the rudder trunk 10 of the device
for manoeuvring a watercraft according to the invention no longer necessarily
needs to be disposed over the entire length or the entire distance between rud-
der engine deck 26 and rudder hub, like rudder trunks known from the prior art
and shown as an example in Fig. 1, rudder trunks 10 having a shorter length and
a lower weight can be fabricated. Consequently, considerabie costs for material,
transport and handling with the rudder trunks 10 can be saved. Since the rudder
trunk 10 of the dévice 100 for manoeuvring a watercraft according to the inven-
tion has no fastening plates or ribs, connecting plates 25 or struts for a connec-
tion to the ship, but is merely adhesively bonded in the receiving shaft 11, the
expenditure for the manufacture and for the instailation of such a device 100
for manoeuvring a watercraft according to the invention can be reduced appre-

ciably.

Figures 3 to 5 each show the same part region of various devices 100 for ma-

noeuvring a watercraft according to the invention in cross-section. in particular,



shaft 15Connecting means 16Clamping height 16a Clamping height 17Wall of receiving shaft 18Lower
end region of clamping height 19Upper end region ofﬁamping height 200utside diameter of rudder
trunk

Figs. 3 to 5 show that region in which the rudder trunk 10 is disposed with its
first part 12 in the receiving shaft 11.

Figure 3 shows that the rudder trunk 10 is fastened over the entire circumfer-
ence of the first part of the rudder trunk and continuously over the entire
clamping height 16 by means of a connecting means 15 in the receiving shaft 11
or is connected to the wall 17 of the receiving shaft 11. in the variant shown in
Fig. 3, the first part 12, that is the part of the rudder trunk 10 which is disposed
inside the receiving shaft 11, corresponds to the clamping height 16, that is the
height over which the rudder trunk 10 is glued in the receiving shaft 11. How-
ever, it would also be feasible that the first part 12 of the rudder trunk 10 is
fonger than the clamping height 16. in this case, the upper region of the con-
necting means 15 in the intermediate space 14 between rudder trunk 10 and
the wall 17 of the receiving shaft 11 would not terminate exactly with the upper
edge 35 of the rudder trunk 10. The rudder trunk 10 could therefore be ar-
ranged freely with one part in the receiving shaft 11 where the clamping height
16 begins at the lower edgé of the stern structure 27 or the lower edge 29 of
the skeg 28 and does not reach as far as the upper edge of the first part 12 of
the rudder trunk 10. Whilst pumping in the connecting means 15, the interme-
diate space 14 between rudder trunk 10 and the wall 11 of the receiving shaft
11 in the upper end region of the clamping height 16 is usually monitored so
that the pumping-in process can be stopped at the correct time and the con-
necting means 15 does not flow into the rudder trunk tube. For example, the
connecting means 15 is pumped into the intermediate space 14 in an ascending
manner from below until it emerges from vent holes provided in the upper re-
gion of the clamping height 16.

Figure 4 shows another variant as to how the connecting means 15 can be dis-
posed between rudder trunk 10 and the wall 17 of the receiving shaft 11. As
shown in Fig. 4, the connecting means 15 is disposed at least in the lower end
region and in the upper end region of the clamping height 16. In this case, unlike
the variant shown in Fig. 3, a free intermediate space or free space 31 is formed

between the connecting means 15 which is disposed in the lower end region of



21Inside diameter of rudder trunk 22Means for sealing 230pening 23a Opening 24Wall thickness of
rudder trunk 25Connecting plates 26Rudder engine ngk 27Stern structure, watercraft body

the clamping height 16 and the connecting means 15 which is disposed in the
upper end region of the clamping height 16. in each case the clamping height 16
is defined in such a manner that it comprises the entire height over which the
rudder trunk 10 inside the receiving shaft 11 is connected fo the walil 17 of the
receiving shaft 11. The clamping height 16 therefore comprises a possible free
space 31 between connecting means 15. Consequently, the clamping height 16
in Fig. 3 and Fig. 4 is identical. Whilst pumping in the connecting means 15, the
intermediate space 14 between rudder trunk 10 and the wall 11 of the receiving
shaft 11 in the upper end region of the clamping height 16 is usually monitored
so that the pumping-in process can be stopped at the correct time and the con-
necting means 15 does not flow into the rudder trunk tube. For example, the
connecting means 15 is pumped into the intermediate space 14 in an ascending
manner from below until it emerges from vent holes provided in the upper re-
gion of the clamping height 16.

Figure 5 shows another variant of the adhesive bonding of the rudder trunk 10
in the receiving shaft 11. In the variant shown in Fig. 5 a loss prevention device
36 is provided. In the upper end region of the clamping height 16 the receiving
shaft 11 has a recess 37 or a larger diameter. Furthermore, as shown in Fig. 5,
the upper region of the rudder trunk 10 can be angled or bent outwards. By
providing such a loss prevention device 36, it can be avoided that when pump-
ing in the connecting means 15 from bottom to top in the intermediate space
14 between rudder trunk 10 and the wall 17 of the receiving shaft 11, the con-
necting means 15 in the upper region of the clamping height 16 flows over the
upper edge 35 of the rudder trunk 10. Whilst pumping in the connecting means
15, the intermediate space 14 between rudder trunk 10 and the wall 11 of the
receiving shaft 11 in the upper end region of the clamping height 16 is usually
monitored so that the pumping-in process can be stopped at the correct time
and the connecting means 15 does not flow into the rudder trunk tube. For ex-
ample, the connecting means 15 is pumped into the intermediate space 14 in an
ascending manner from below until it emerges from vent holes provided in the
upper region of the clamping height 16. The provision of a loss prevention de-

vice 36 as shown for example in Fig. 5 provides another possibility for prevent-



28Skeg 29Lower edge of skeg 30Seal Plate 31Free space 32Length of second part of rudder trunk
33Rudder trunk shaft 34Shaping of receiving shaft 19

ing the connecting means 15 from exceeding the provided clamping height 16

too rapidly.

Figure 6 shows another cross-section of a section of a device 100 for manoeu-
vring a watercraft according to the invention. in particular, Fig. 6 shows another
possible configuration of the lower end region of the clamping height 16 or of
the receiving shaft 11 in the lower end region of the clamping height 16. The
configuration of the receiving shaft 11 must be designed in such a manner that
the forces and moments can be transferred optimally to the surrounding struc-
ture of the watercraft or of the ship. In addition to the composition of the con-
necting means 15, the clearance of the intermediate space 14 between rudder
trunk 10 and the wall 17 of the receiving shaft 11 is an important parameter.
The clearance is usually dependent on the requirements on the device, for ex-
ample, rudder system and on the material used. The clearance of the interme-
diate space 14 between rudder trunk 10 and the wall 17 of the receiving shaft
11 is preferably substantially constant. Furthermore, the clearance should not
be too large, so that the costs for the connecting means 15, which are primarily

dependent on the amount of connecting means 15 to be used, can be kept low.

Tests have shown that, for example, with a rudder trunk length of about 5 m,
where the clamping height 16 is at least half the length of the entire rudder
trunk length, the clearance can be in the range between 10 mm and 20 mm.
Tests have further shown that in particular a clearance of at least 15 mm is suf-
ficient to meet the requirements for the device. The use of a constant clearance
over the substantial region of the clamping height 16 has the advantage that
both a minimal clearance is ensured at each point and also excessively large
clearances at individual points are avoided. In the event that the clearance at
individual points is particularly large, the amount of connecting means 15 re-
quired and therefore the costs for the connecting means 15 would be increased
unnecessarily. Furthermore, with a non-constant clearance, the determination

of the required amount of connecting means 15 in advance would be intricate.



35Upper edge of rudder trunk 36Loss prevention device 37Recess of receiving shaft 25 Patent claims
1. A device (100) for manoeuvring a watercraft compyising a rudder trunk (10) and a receiving shaft
(11), wherein a first part (12) of the rudder trunk (10%§d|sposed in the receiving shaft (11) in such a
manner that there is an intermediate space (14) between the first part (12) of the rudder trunk (10) and
a wall (17) of the receiving shaft (12), and a second part (13) of the rudder trunk (10) projects from the

recelving shag (Lo D RIRIR AN eRELTE iR RAgR L R diferidh aeeeling meenswr) at least

in certain areas an e conrectihg means (15) clamps the first part (12) of the rudder trunk
(10) over a C|gmbn¢g|ﬁg.@ﬁttb§ciggws%g@gt‘éﬁg@(fm example in the region of the skeg bot-

tom, or the lower edge 29 of the skeg 28, it is advantageous to provide a larger
clearance in this region, as shown in Fig. 6. For example a shaping 34 can be
provided in the lower region of the receiving shaft 11. Consequently, this region
has a larger clearance compared with the region located thereabove and pro-
vides a larger space for receiving the connecting means 15. By providing a larger
clearance of the intermediate space 14 between rudder trunk 10 and the wall
17 of the receiving shaft 11 in the lower end region of the clamping height 16,

stress peaks can be avoided or reduced.

A shaping 34 of the receiving shaft 11 in the lower end region of the clamping
height 16 can be achieved in various ways. As shown in Fig. 6, the clearance in
the lower end region of the clamping height 16 increases when viewed from top
to bottom. Preferably, as shown in Fig. 6, the wall 17 of the receiving shaft 11 is
configured to be oblique in the lower end region of the clamping height 16 or
inclined towards the outside in such a manner that the clearance increases line-

arly when viewed from top to bottom.

The connecting means 15 which is introduced into the intermediate space 14
between rudder trunk 10 and the wall 17 of the receiving shaft 11 for adhesive
bonding can have different properties in the lower end region 18 of the clamp-
ing height 16 and in particular in the region of the shaping 34. For example, it is
possible to provide a connecting means 15 and a means for sealing 22 with dif-
ferent properties in the intermediate space 14 between rudder trunk 10 and the
wall 17 of the receiving shaft 11. A means for sealing 22 having particularly vis-
cous properties and/or fast-curing properties could be disposed in the lower
terminating region of the intermediate space 14, i.e. in the lower end region 18
of the clamping height 16 in the region of the lower edge 29 of the ship struc-
ture or the skeg bottom. Such a means for sealing 22 having viscous and/or fast-
curing properties is provided for closing the gap in the region of the lower edge
29 of the ship structure or the skeg bottom before introducing the remaining

connecting means 15 into the intermediate space 14. After curing of the means



that the connecting means (15) connects the first part (12) of the rudder trunk (10) to the wall (17) of
the receiving shaft (11), wherein the connecting meagns (15) is disposed surrounding an entire
circumference of the first part (12) of the rudder trun J(10), wherein the connecting means (15) is
disposed at least in the lower end region (18) of the clamping height (16, 16a) and in the upper end
region (19) of the clamping height (16, 16a) and wherein the length ratio between the clamping height

periculrty prolosany Bkt S 2 E TP GetiiE QLeaaing 15 AT, ARTANEHEAE (ot e

connecting mets ¢pBreckiprebraneatdder Aiekile Bodding armlldriiwdtithe cerdeEhg éans (15)
is disposed C%fit.'%%%?&6%%#%%9&8&%@39&%& KEanSPr 3Ly IFFARFOEdREVR claim 1

or 2, characterised in, 2
ously, the receiving shaft 11 is already sealed in the lower region and prevents

any escape of the remaining connecting means 15 during the pumping-in proc-
ess. In addition, the means for sealing 22 provided for sealing can be used not
only for sealing but can also having adhesive properties and as a result addition-
ally also be used for joining the rudder trunk 10 to the walil 17 of the receiving
shaft 11. This has the advantage that no alternative means for sealing need be
provided and the means for sealing 22 also ensures a nonpositive fit in this re-
gion between rudder trunk 10 and the wall 17 of the receiving shaft 11 and con-
sequently is also used for the transmission of forces or the bending moment. An
alternative means for sealing which has no adhesive effect could, for example,
be a rubber seal which is arranged instead of the means for sealing 22 in the
region of the shaping 34 of the receiving shaft 11 or below the lower edge 29 of
the skeg.

It is further shown in Fig. 6 that the clamping height 16, 16a comprises the
height over which the rudder trunk 10 is connected to the wall 17 of the receiv-
ing shaft 11. In the event that the means for sealing 22 also has joining proper-
ties, the clamping height 16 comprises the entire height, that is the height over
which the connecting means 15 and the means for sealing 22 are dosposed.
When using an alternative means for sealing, i.e. a means for sealing without
joining properties or adhesive properties, the clamping height 16a merely com-
prises the height over which the connecting means 15 is disposed, exciuding the
height of the means for sealing 22. Since only a section of the device 100 for
manoeuvring a watercraft according to the invention is shown in Fig. 6, only the
fower end region of the clamping height 16, 16a and not its entire length is

shown.

Furthermore, Fig. 6 shows two embodiments for providing an opening 23, 23a.
In both embodiments the opening 23, 23a is provided in the lower third of the
clamping height 16, 16a. In one embodiment the opening 23a Is provided in the



that the intermediate space (14) between the first part (12) of the rudder trunk (10) and the wall (17) of
the receiving shaft (11) has a constant clearance at %f\st over half the clamping height (16, 16a),
preferably at least over 2/3 of the clamping height (187 16a), particularly preferably at least over 3/4 of
the clamping height (16, 16a). 4. The device according to any one of the preceding claims
characterised in, that the intermediate space (14) in the lower end region (18) of the clamping height
(16, 16a) has a larger r | [ e ' [ ight 16a)
and/or that th\ﬁ%ﬁg?aﬁ%lg ?‘rﬁﬂ%g%s/v?é%g nﬁ(? fcelgi%?r? %1%%5](@%@9;lﬁ%ﬁ&g&%@ﬁﬁ%ﬁ%@'ﬁ% Cir%gsses when
viewed in the pipgities irdhethecappde e aeating o (T9ete e Eriee el (g (P E18N Bk T3l linearly.
5. The device,ageprding o Gy nog, ef e PERGRUIRG: JBMRLharaaintizRm i) faah g adseiuunk (10)
has a wall thickness (24), wherein the wall thickness (24) in the upper end region (19) of the clamping
height (16, 16¥}RA9RAFHERMAMERABEIAhAISHANEABIN EhARBBIDE {B8Y of TRSRIMIRRAH Nt (16,

16a). the pumping-in process.



6. The device according to any one of the preceding claims characterised in, that the rudder trunk (10)
has an outside diameter (20), wherein the outside diageter (20) is substantially constant. 7. The
device according to any one of the preceding claims?cgjlaracterised in, that the rudder trunk (10) has an
inside diameter (21), wherein the inside diameter (21) in the upper end region (19) of the clamping
height (16, 16a) is greater than in the lower end region (18) of the clamping height (16, 16a) . 27

Reference list
100 Device for manoeuvring a watercraft

10 Rudder trunk

11 Receiving shaft

12 First part of rudder trunk

13 Second part of rudder trunk

14 Intermediate space between rudder trunk and the wall of the receiving
shaft

15 Connecting means

16 Clamping height

16a Clamping height

17  Wall of receiving shaft

18 Lower end region of clamping height

19 Upper end region of clamping height

20 Outside diameter of rudder trunk
21 Inside diameter of rudder trunk
22 Means for sealing

23 Opening

23a Opening

24  Wall thickness of rudder trunk
25  Connecting plates

26 Rudder engine deck

27  Stern structure, watercraft body
28 Skeg

29 Lower edge of skeg

30  Seal Plate

31 Free space

32 Length of second part of rudder trunk
33 Rudder trunk shaft



8. The device according to any one of the preceding claims characterised in, that the rudder trunk (10)
has no fastening means projecting outwards from thg udder trunk (10), in particular fastening plates,
connecting plates (25) or fastening ribs, for connecti éthe rudder trunk (10) to a watercraft or the
receiving shaft (11). 9. The device according to any one of the preceding claims characterised in, that
the receiving shaft (11) is configured substantially as a tube or in tubular manner at least in the entire

region of _the @@mpi@ﬂm@‘&ﬂrgcé@ﬂ%g%ﬂaﬂ‘e device according to any one of the preceding claims
characterised in,

35 Upper edge of rudder trunk
36 Loss prevention device

37 Recess of receiving shaft



that the wall (17) of the receiving shaft (17) is firmly connected to a watercraft body, preferably welded.
11. The device according to any one of the precedin%sclaims characterised in, that the wall (17) of the
receiving shaft (11) is connected to the watercraft body and by means of the connecting means (15) to
the rudder trunk (10) in such a manner that the receiving shaft (11) is watertight. 12. The device
according to any one of the preceding claims characterised in, that at least one means for sealing (22)
is disposed between the first part (12) of the ruglger dpuinks £39) and the wall (17) of the receiving shaft
(11) in the lower end region (18) of the clamping REight (16); wherein the means for sealing preferably
comprises means for adhesive bonding.

1. A device {100) for manoeuvring a watercraft comprising a rudder trunk
(10) and a receiving shaft {11), wherein a first part (12) of the rudder
trunk (10) is disposed in the receiving shaft (11} in such a manner that |
there is an intermediate space (14) between the first part (12) of the
rudder trunk (10) and a wall {17} of the receiving shaft (12), and a second
part {13} of the rudder trunk (10) projects from the receiving shaft (11),
wherein the intermediate space (14) is filled with a connecting means
(15) at least in certain areas and wherein the connecting means {15)
clamps the first part (12) of the rudder trunk {10) over a clamping height
(16, 16a},
characterised in,
that the connecting means (15} connects the first part (12) of the rudder
trunk (10) to the wall {17) of the receiving shaft {(11), wherein the con-
necting means (15} is disposed surrounding an entire circumference of
the first part {12) of the rudder trunk {10}, wherein the connecting means
{15) is disposed at least in the lower end region (18} of the clamping
height (16, 16a) and in the upper end region (19} of the clamping height
(16, 16a) and wherein the length ratio between the clamping height {16,
16a) and the second part (13) of the rudder trunk (10) is at least 1, pref-

erably between 1 and 3, particularly preferably between 1 and 2.

2. The device according to claim 1,
characterised in,
that the connecting means (15) comprises means for adhesive bonding
and/or
that the connecting means (15) is disposed continuously over the entire
clamping height (16, 16a).

3. The device according to claim 1 or 2,
characterised in,



28 13. The device according to any one of the preceding claims characterised in, that the rudder trunk
(10) and the wall (17) of the receiving shaft (11) compyise steel or steel materials. 14. A method for
manufacturing a manoeuvring device (100) for a watércraft, comprising the following steps: a)inserting
a rudder trunk (10) into a receiving shaft (11), wherein a first part of the rudder trunk (12) is disposed in
the receiving shaft (11) and a second part of the rudder trunk (13) projects from the receiving shaft

(L), algning the rudgt IO (LA AR Epsbang Arakildd R e g MARNES IRA1AR fgdsediate

space (14) extends between the first part of the rudder trunk (12) and the wall (17) of the receiving

shaft (11), wherein tHeitdiRe @net Emoath 43 Burbihas aredving: trfiridichae ar tResiApart of
the trunk (12), clearance at least over half the clamping height {16, 163), preferably at

least over 2/3 of the clamping height {16, 16a), particularly preferably at
least over 3/4 of the clamping height (16, 16a).

4, The device according to any one of the preceding claims
characterised in,
that the intermediate space (14) in the lower end region {18) of the
clamping height {16, 16a) has a larger clearance than in the upper end
region (19) of the clamping height (16, 16a) and/or
that the clearance in the lower end region (18) of the clamping height
(16, 16a) increases when viewed in the direction from the upper end re-
gion (19) to the lower end region (18), preferably linearly.

5. The device according to any one of the preceding claims
characterised in,
that the rudder trunk (10} has a wall thickness (24}, wherein the wall
thickness (24) in the upper end region (19) of the clamping height (16,
16a) has a smaller thickness than in the lower end region (18] of the
clamping height (16, 16a).

6. The device according to any one of the preceding claims
characterised in,
that the rudder trunk (10) has an outside diameter (20), wherein the out-
side diameter (20) is substantially constant.

7. The device according to any one of the preceding claims
characterised in,
that the rudder trunk (10) has an inside diameter (21), wherein the inside
diameter {21} in the upper end region (19} of the clamping height (16,
16a) is greater than in the lower end region (18) of the clamping height
{16, 16a).



c)introducing a connecting means (15) into the intermediate space (14) in such a manner that the
connecting means (15) is introduced against the grayitational force and that the connecting means
(15) completely, i.e. over an entire circumference of the first part of the trunk (12), connects the first
part of the rudder trunk (12) over a clamping height (16, 16a) to the wall (17) of the receiving shaft
(11), wherein the connecting means (15) is disposed at least in the lower end region (18) and in the
upper end region of the clamping height (19). 15. The method according to claim 14, characterised in,

that before introduciT t%qonnectin&/means &15 thefi%t]ermedi?fl%sp ce (14) between the first part
(12) of the rufider trdAR B Sha Y GVA F2 ANY ME ARIGIRGS %a,gn ealed in the lower end

region (18) of the clahwping dvésghitial6) with at least one means for sealing (22) 29 16. The method -
according to one Ofﬁ'\%itmc%éwh%c}esl‘ trunk (10) has no fastening means projecting outwards
from. the rudder trunk (10}, in particular fastening plates, connecting
plates (25) or fastening ribs, for connecting the rudder trunk (10) to a wa-

tercraft or the receiving shaft (11}.

9. The device according to any one of the preceding claims
characterised in,
that the receiving shaft (11} is configured substantially as a tube or in tu-
bular manner at least in the entire region of the clamping height (16,
16a).

10. The device according to any one of the preceding claims
characterised in,
that the wall (17) of the receiving shaft (17} is firmly connected to a wa-
tercraft body, preferably welded.

11.  The device according to any one of the preceding claims
characterised in,
that the wall {17} of the receiving shaft {11} is connected to the water-
craft body and by means of the connecting means {15) to the rudder
trunk {10) in such a manner that the receiving shaft {11} is watertight.

12.  The device according to any one of the preceding claims
characterised in,
that at least one means for sealing (22) is disposed between the first part
(12) of the rudder trunk (10} and the wall (17) of the receiving shaft (11}
in the lower end region (18) of the clamping height (16), wherein the

means for sealing preferably comprises means for adhesive bonding.



characterised in, that before introducing the connecting means (15) an opening (23, 23a) is provided in
the wall (17) of the receiving shaft (11) or in the meass for sealing (22), wherein the opening (23, 23a)
is disposed in the lower third of the clamping height (16, 16a), wherein the opening (23, 23a) is
preferably closed after introducing the connecting means (15). 17. The method according to any one of
claims 14 to 16, characterised in, that the connecting means (15) is introduced by pumping into the

intermediate gpace th)device according to any one of the preceding claims
characterised in,
that the rudder trunk (10} and the wall (17) of the receiving shaft {11)

comprise steel or steel materials.

14. A method for manufacturing a manoeuvring device (100) for a water-

craft, comprising the following steps:

- a) inserting a rudder trunk {10) into a receiving shaft {11}, wherein a
first part of the rudder trunk (12) is disposed in the receiving shaft
{(11) and a second part of the rudder trunk (13) projects from the
receiving shaft (11),

b) aligning the rudder trunk (10} in the receiving shaft (11) in such a
manner that an intermediate space (14) extends between the first
part of the rudder trunk (12} and the wall {17} of the receiving
shaft (11), wherein the intermediate space (14} surrounds an en-
tire circumference of the first part of the trunk (12),

) introducing a connecting means (15) into the intermediate space
(14) in such a manner that the connecting means (15) is intro-
duced against the gravitational force and that the connecting
means (15) completely, i. e. over an entire circumference of the
first part of the trunk (12), connects the first part of the rudder
trunk {12} over a clamping height (16, 16a} to the wall {17) of the
receiving shaft (11), wherein the connecting means (15} is dis-
posed at least in the lower end region (18) and in the upper end
region of the clamping height (19).

15.  The method according to claim 14,
characterised in,
that before introducing the connecting means {15) the intermediate
space (14} between the first part (12} of the rudder trunk {10} and the
wall (17) of the receiving shaft (11) is sealed in the lower end region {18)

of the clamping height (16) with at least one means for sealing (22} .



i6.

17.

29

The method according to one of claims 14 or 15,

characterised in,

that before introducing the connecting means (15) an opening {23, 23a) is
provided in the wall {17) of the receiving shaft (11} or in the means for
sealing (22), wherein the opening {23, 23a) is disposed in the lower third
of the clamping height {16, 16a), wherein the opening {23, 23a} is pref-
erably closed after introducing the connecting means (15).

The method according to any one of claims 14 to 16,

characterised in,

that the connecting means (15) is introduced by pumping into the inter-
mediate space (14).



