Upper rudder carrier bearing Area of application The invention relates to an upper rudder carrier
bearing for mounting a rudder post of a watercraft, in particular a ship. Prior art Known rudders
comprise a rudder blade and a rudder post connected to the rudder blade, about which the rudder
blade is rotatable. The rudder post is generally mountgd by means of two bearings in the hull. An
upper rudder carrier bearing is in this case disposed on the upper end of the rudder post facing the
steering engine located in the interior of the ship. A lower rudder post bearing on the other hand is
usually disposed further in the d|rect|on of the other end of the rudder post on the rudder blade side
and in particular sH& Hes EAETERRAYINMEe of the rudder post from the hull or the skeg. If only one
bearing is to be prowded in the hull or on the skeg for mounting the rudder post, the upper rudder
carrier bearing according to the invention may be used as this one bearing. The upper rudder carrier
bearings known from the prior art are usually configured as radial bearing which become worn due to
the frequent turnirfye2 Bia@RgHeRtiofst when setting the rudder in the course of operation and need to
be renewed frequently. Considerable costs are incurred as result of the maintenance thus required
and the e_nsuing Ialgétr%e%n the vya)tteesr raft Furtétrerr re C%%eéor%rate aX|§aI bearrng iS norm IIIy provided
for mounting the r o'wear ante mustj

der pos A hé axia Jired® on w 1S also su%rmcgt
maintained relativeRstrelgRiaaligrosaita 'be@HfEQWéfrﬁébmmg or assembly of the bearings of the rudder
post is relatively expensive, complex and cost-intensive. Object, solution, advantage

Prior art

Known rudders comprise a rudder biade and a rudder post connected to the
rudder blade, about which the rudder blade is rotatable. The rudder post is
generally mounted by means of two bearings in the hull. An upper rudder
carrier bearing is in this case disposed on the upper end of the rudder post
facing the steering engine located in the interior of the ship. A lower rudder
post bearing on the other hand is usually disposed further in the direction of the
other end of the rudder post on the rudder blade side and in particular shortly
before the emergence of the rudder post from the hull or the skeg. If only one
bearing is to be provided in the hull or on the skeg for mounting the rudder
post, the upper rudder carrier bearing according to the invention may be used
as this one bearing.

The upper rudder carrier bearings known from the prior art are usually
configured as radial bearing which become worn due to the frequent turning of
the rudder post when setting the rudder in the course of operation and need to
be renewed frequently. Considerable costs are incurred as result of the
maintenance thus required and the ensuing lay times of the watercraft.
Furthermore, a separate axial bearing is normally provided for mounting the
rudder post in the axial direction, which is also subject to wear and must be
maintained relatively frequently. As a result, the mounting or assembly of the

bearings of the rudder post is relatively expensive, complex and cost-intensive.



It is therefore the object of the present invention to provide an upper rudder carrier bearing which
overall simplifies the mounting structure of the rudder post and reduces the maintenance expenditure.
This object is achieved with an upper carrier bearing according to claim 1. Accordingly, the rudder
carrier bearing according to the invention has a bearing housing which is preferably formed in two
parts and particularly preferably comprises a housing base body and a housing cover. Both an axial
bearing and a radial bearing are disposed in the bearing housing. Since both axial and radial bearing
are configured to be disposed in a single housing or are configured to be integrated in the housing, an
extremely compact arrangement and easy installation and dismantling of the rudder carrier bearing is
possible. Furtherngipcballdhisrddlatdde radial bearing are configured as plain bearings, i.e. the
elements to be mounted (bearing elements) move directly past one another or only separated by a
lubricating film. By this means, the structure is further simplified since no additional rolling bodies or
the like need to betprothgeeforrtirerhing, ahshaxiukbbertrimyenitiorithenavide Beampgraredssnfigured as

self-lubricating beagpds. SalliliousanGRIANINGS AifdItACMsdnmid iR heatinosu silce friction
between solids generallyéé)ccglrs in trgese bearings. This is due toH% self,—lubricat%;gg;g&)erty of one of

the partners or on8%t HEHEMRG & mﬁ@.e?ﬂg%%%(ggﬁﬁgé"&o ? RRISFL Aif 588n or
lubricant since soli¢bhesrigaries beabieddedoirdthgtmel@nal of which they are made are provided, which
reach the surface during operation due to microwear and thereby lower friction and wear of the

bearings. In particular plastics or plastic composites and/or ceramic structural materials are used to
form such bearingé‘cc‘flQ %ﬁ@g(\)f'tﬁbe ﬁaif%%n@/’fwsf@ééﬁ‘ﬁ‘é BRSRTEINE TOHTRR e PRI RS PRERUE%0 one

another. Exampledofigioghwhigteimlprafer 85I Eofputytatr afivmrpattsy ek pariic e (aerfdeteiyubber).
Graphite-containing, matREals LARASELE HSa(al Ao 3R POFHMBBE RS Th EXFHASIHRIY Plastics

and optionally additigén | metal materjals and no ceramic materials can be used. In parficular

composite material& Ejnbgfs,rénﬁea[%55?8%%%1%&9%35‘9%5‘&“8%'o?iﬂﬂ? @Qé?iﬁéiglé'ﬁ%ﬁ@@# the axial
and/or radial bearinepcogfiyarathtigunesctd odrspiingdiearisiggle hensima bleast ondigfrdtetodmponents
of the composite ralsyiatdhem SR ROl RO IR ASKRN/GGRYS N MGBRISRE tihPeasubber or

similar elastic materials are used. By this means, the structure of the rudder carrier bearing according

to the invention is \‘El?‘iﬁs@tﬁﬁ\pﬂﬂgd Sinmaningd difiotBf meMiefor ArESTdimG A RbriatRRFHifiEor the like
and no external 'Iulﬁtidamsﬂmgae,d ﬁotbetpeoaidaidaEdothaacetﬁgichéafspgdse tbmp‘@sedt #vphtion is also
advantageous singg finubiicags JRhRIANE!Se HoARB ENRE '%meﬁtarm&e@%%&ims@ie

bearing. It is further advantageous that in contrast to conventional bearings frequently consisting of
metal, in which for &MY SPHETHEEFHSY BictrERTCRH RGO PY IS BefRs ridie SEUSHIFR) in
self-lubricating beasingttisrabingsifeddniivete doFadtisomdreo binghboedyings dre hiteorexitieradhy
low-maintenance. Hr'bi,ﬁ,(él\ﬁqntageous that the upper rudder carrier bearing according to the invention
does not require any oil/grease lubrication or other external lubrication. This is permanently the case,
i.e. throughout the entire operating time and not merely during emergency operation or in the short
term. FurthermoreFinthgurddes, cheriatiddananocampositie: atitiasbeningeitdutiridatingdoeasisify, the
requirements for thesraliRb M uAger SaibReAiNg BLeMAlea iohas Iibs bear gluyicated

with external lubricants, known front the prior art since there Ts no risk ¢ ricant escaping from the
bearing into the erRARSHIBRAENES LI PREETWESE SRt RN Bl atre it tieRs hratings-iSisrther
simplified. It is particelady apjfrnpriateitg eoopgtrediathdhe aiapanddheondial beaingasing

seltlubricating beafioga AR i BUARANES ASCRDU AU EDIA NG BFiaRRsgee o reoul

The bearing housing can fundamentally be manufactured in any suita orm and in any suitable

R
material, a metalIié?HﬁtMﬁ?qﬁtﬁm&‘ié%é'éE@éﬁ@%ﬁé?&%ﬂf?ﬁbﬁlfw&éﬁ%ﬁ%Fféﬁfﬁﬂﬁﬁﬁtion that

the axial and the radialhoeaithgharaidisposedns dberaearngubausinigraheand e tedesstnekin the
present

friction and wear of the bearings. in particular plastics or plastic composites
and/or ceramic structural materials are used to form such bearings or one of
the normally two bearing elements which are movable relative to one another.
Examples of such materials are PTFE (polytetrafluoroethylene) and ACM
(acrylate rubber). Graphite-containing materials can aiso be used. In one



4 context in such a manner that the two bearings can each be disposed inside the bearing housing
and also can be integrated therein, i.e., for example, in the case of a multi-part configuration of the
bearing housing, parts of the axial and/or of the radial bearing can also be disposed between individual
parts of the bearing housing or in edge zones of the hgusing or the housing parts. The crucial thing is
that the bearing housing together with the axial and the radial bearing forms a unit and is therefore
configured compactly. The bearing housing is advantageously configured to be closed and/or sealed
towards the outside. In principle, the upper rudder carrier bearing according to the invention can be

provided in all kn@®&PgHBSBE ridaeavele. tufilrsivalinglastidersndeantipnaly tppgdiveagbraetaludders

mounted in the steﬁau}ﬁ@sbwingocealdra@onb&mg irh@thﬁr CRBHONQT FRARRRMY I EghiysRas of
watercraft, for exam Ie an rota r{ rt noaztes ort re a fer%blx thef‘ Fpabrer rudde carrl?r bearing

is used for rudderg] § cra 371‘3 utfadrs Psrﬂ?ﬁéllnt CecOmmeraIar of mifitary flef: These include

both ocean-going @hiﬁ@aﬁwdahland/ ﬁa\}‘(}}élﬂbrbvéfssél§011ﬁéttfam@5béaﬁﬁ’fgih@ﬁbltumémﬁwﬁable for
motor boat or the |k rBirPEiNERe dhe W&ﬁﬂwneﬁesriag ﬂﬁed&ﬁigﬁ@ﬁtmrﬁﬂmras mRsdhat it can

withstand tilting movements or r rocatln ovem to,a maximum. deflection. of 700. No
further swivelling ﬁgh‘inéb[éﬁ%%t (?féd BRES 8’35’ gy JII.:[' ’?ﬁé] e?rru e@eéar?le?'ﬁﬁg tl<jj"‘5a§:ccord|ng to
the invention is nometerigjaad fesadvBivihis roeaisg tshvaﬁrswcgrm it iees nedder casariieatingr types of
bearings. In this r%%@@ﬁ&.ﬁ@%&@ﬁéernbsarm ﬁ%ﬁfﬂ@%%ﬂ?ﬁ‘@ﬁﬂ@@%§ ApliBRRTIREafRr eAntinuous

rotational or rotary mo ment LI[Eut for tlltéB% movem ntsmgeto a maxi %of 70. In thg rudders for
which the upper rig¥ Egrr?e LSAH r8fng‘Fo AR E T 3?&?&%?38 tIK\%t 1S for ships
from the commercmbmdmiIrt%nqnfn@d?iﬂmcwdqumstba‘rgtﬂ;enﬂyﬂméldmng Risyrivsotdgeotire rudder

carrier bearing Onbr&%VRBSrabfrésr@ Rirthedeiaklength okl dHadennoshelR RiMBRMERIS dae length of

the rudder carrier bearin |n the a ial r(‘jrre Jlon IS onlel/ ahr:ractlon of th(tetlength of ther ILgalder post. In
particular, the len Lgt er advantageods that in contrast to conventional bearings

frequently consrstmg of metal, in which for example one of the bearing
elements is made of bronze, the risk of seizing in self-lubricating bearings is
almost eliminated. Furthermore, such bearings are also extremely low-
maintenance. It is advantageous that the upper rudder carrier bearing according
to the invention does not require any oil/grease lubrication or other external
lubrication. This is permanently the case, i.e. throughout the entire operating

time and not merely during emergency operation or in the short term.

Furthermore, in a rudder carrier bearing comprising at least one self-lubricating
bearing, the requirements for the seal of the rudder carrier bearing are not so
high as in the bearings lubricated with external lubricants, known from the prior
art since there is no risk of a lubricant escaping from the bearing into the
environment. By this means the structure of the rudder carrier bearing is further
simplified. It is particularly appropriate to configure both the axial and the radial
bearing as self-lubricating bearings since the advantages according to the
invention can be increased as a result.

The bearing housing can fundamentally be manufactured in any suitable form
and in any suitable material, a metallic material, in particular stee!, being
preferably used. Moreover, the formulation that the axial and the radial bearing
“are disposed in the bearing housing” should be understood in the present



carrier bearing can be less than 50%, preferably less than 30%, particularly preferably less than 20%
of the length of the rudder post. Such a configuration contributes towards a compact design of the
entire rudder arrangement. In a preferred embodiment of the invention, the bearing housing consists of
a housing base body and housing cover, i.e. is formedyin two parts. The housing base body is
advantageously configured in such a manner that it comprises the rudder post and the radial bearing.
In particular, the housing base body can be configured to be cylindrical. The housing cover, on the

other hand, is rather configured to be flat or disk- or plate shaped and has a passage for passage of
the rudder post. irFEEHINHED Samenies Hidiry e berasisgpeancerh dissherasehvidthiBousing

base body, i.e. fagiegrihg langiaf thedruidden postiate e steaiingifNENgdidRarhbe Axiahbeasing can in

particular be dispaged befucen e Aolising Rase Pady-and he fousing. caver, Biainbearn
generally comprise two Dearing elentents, i.e."two elemerits to bethounted which are directly movable
with respect to on&grigthelr biaarg G @ [seehe dspepsddirivesrn tindixidupbparingfHde SersnBearing

element which complisgs & MoBdREiaiissBptRE Mo iRiRAGICtHamRIasHE padpnefe@blconsists

completely of this pon-metallic.material. In particular, thijs non-metallic material can be a plastic or a
st composite AT S ASe R R s B RER Bt Lo TR 2L AE LA SRR wit the
result that the beatifi§j eddxhert htheseiipnabrieafisyrgeopestiargagtiv. nd aridivearingubhieision by oil or
grease need be praidRthelbhaliconara RsTeEIBGMaRYE sk iBgatna Remensantigured as an
annular disk, wherein the inner circular opening of the annular disk is dimensioned in such a manner
that the rudder post can be passed therethrough and the radial bearing can optionally be disposed
between outer ringroprineiplentiir whskearvd ded darrsohieSing actwdingtetmanyartguchas prastic or

"synthetic” annulapgiglgeandarticuiawy Bysiarablueaesistof /iRjagistrpMRgekes Mane-padse
polymer, reinforcing mate alsséje. .élé)res and from mbedde%s%gd Iubnc% .Tlix mples of such
Composites are THYRRIH ORI T HECR M BHRIEAIL) e ST ave P PRRLT A G TRaRRY S ont of the
axial bearing havirjhesoticttabeic ararissawtiegassste mscobaaiacs tedtiSoreXBhemfasteniog cakopreferably
be made by meang 9t RS GieWHEOMRECHRIRE P tafk conmactiod QtherRitabiRirgnaasing fhethods

known from the prior grt are also possible. If the bearing housing consists of a housing covey and a
ousing base bor SRS <P HEAS JIBrHASHTE oA AR, PR REE o LRSS 6L,
particularly preferafigseiitsl ughporirontdaceoligshimivaiy onladditavightiotheassdial Deadmgiedso has a

first bearing elemegtaMAick RBMRISAT QRIPERSIai s dSHRhriphRgRicular plastic and preferably
consists completely of the non-metallic material. In the same way as in the axial bearing, the
non-metallic material can be a plastic, wherein here the aforesaid examples for plastics can preferably
also be used. In otineprivoipis, tihe maperiaboiehdendteial dftigedit st seahrgretementhat theaadial
bearing can be cogfigtiaddofgd erﬁem@ﬁ&h%P%&%&%@kﬁgcmwm%emeeufH stdegring

element of the axial bearing.ﬁB)ﬁt iS means, the sa(?e advantages as for the radial bearing are
gF.

> . > g
achieved with the SAXBEXAGIFEI0R Riritdfar o W ST RERI0E AL S nBIRC &I HYied
structure of the bearudpor TheisudiearmaTerdoeadagicT e dnisglzeanringl eondetiof¢thdésadialdiearing

can particularly adyamagrRouRlY RS AeREsSH AsARRasINgRush sispasechasourd Jhs:rugges post

Furthermore, the bearing bush is expediently disSposed within the bearin%bohousing or the housing base

body. In this arran§&RRAINERBERTTEBASH BB HR IRAINEAERATERS 10 G dNRPURAM ROBUter jacket
on the inner side oa drethimgadket obthielrearingthbosahgoe Thetastemiogecaanbe batriéat otittingparticular

by means ofjoinin%gyetplgmbewgqﬁmrglwqgowherein in principle, other suitable joining

methods known from the prior art can also be used. The first bearing element of the axial bearing and
the first bearing element of the radial bearing are in principle two separate components. However, it is
also possible to exiactite thekkasfonandichpirenpper rudder carrier bearing according to the

invention is particularly suited, that is for ships from the commercial or military
field, the rudder posts frequently have long lengths so that the rudder carrier
bearing only covers a fraction of the total length of the rudder post. in other
words, the length of the rudder carrier bearing in the axial direction is only a

fraction of the length of the rudder post. in particular, the iength of the rudder



7 Expediently, both the axial and/or the radial bearing have a second bearing element, wherein the
first and the second bearing element are movable with respect to one another and wherein preferably
the second bearing element consists of a metallic material, in particular stainless steel. Due to the first
bearing element having a solid lubricant in both bearings, a sufficient lubrication is ensured in each
case between the two bearing elements, wherein a metallic material, in particular stainless steel, is
particularly well suited as a bearing partner for the first bearing element. The second bearing element
of the axial bearing can, for example, be configured as another annular disk, the two annular disks
being twistable witldTé&pbeptdrrearithiess The sS88ndosetainbielasethai B¥caortisulaivg can, for

example, be a slegys&ranplick &iray2eeins pestantsorowNAing S ROSLE 3 BaFigavabwhich
moves with the post ang with respect to the first bearing lement attgéhed firmlg to the housing, in

particular configur%%"gé ER iGN aghqolﬁ'%?f:ﬁgﬁfég,”[l? ir%teﬂg'é?iﬁ'é AR SPIRE Y adial bearing can

also move directly with respect to the rudder post, the rudder post itself then forming the second
bearing element. T indideidal dasdpg-RiIgmnisahiaedxialdeasingiaptondhne Rrdallesaring are
preferably formed in one part o one%)igqae. In other words, for example, the beariqg riﬁgs of the axial
bearing are formeaoleb% 6|Seec ?ﬁ’}’t 8% ﬂ\‘é’%{'f’é@rp&?siﬁly%%e@eﬁ‘riﬂ'é"bﬁ%'ﬁ%s FtR&'SHBEve of the
radial bearing. Thibaseriteithuie s dvardegeeusip cosiigbled bnsmth configuretitat ltisdfaphieeptbéerred that
the bearing faCGS,rh@dﬁ?%%tf%%stﬁéthﬁiQ?ﬁ@ﬁ‘ﬂn%'.qmEQFﬁﬁfiQF?tF%S%@EKE Bsaripgdyhigh sdide on one

another, are aligned substantially parallel and/gr orthogonal to the longitudjnal axis, of the rudder post.
In particular, it is eXPEH rﬁ%?ﬁgtl%/ﬁe%%%%hcgaqfa&eoFﬂ@?&d@%&aﬂﬂ@% d?glb?fsganﬂaféllat the rudder
post axis and the beafiguy¢dde bktiletaxialibearingdtedibppsdd ad rightaapadeaghdretoassagartitular, the
bearing faces showid nojibare,38y GANERl SHEGRER Ohstifanss HEINRG QRNRYEY B Hasider post
longitudinal axis. For sucgr%pref%:'reg all%lrllgrsnent %f the _beallrrlng faces, ma>%mum forces can be
absorbed and an G5RAE$268YS HifMBRUR B RPeSabS0 Bﬁ\ﬁgc'gﬁaﬁ?ﬂ)? ¥R EUSSASEPATHGEr carrier
bearing can be achievetke@nk isrigitiee sisbepethentiintdefaging e rinlderrtanier beadisgaedording to
the invention in sugh: @ ¢paRREhIRIIE S salig AfyRR Yk 8f the: Ryl bearing or the width of the bearing
face of the axial bearing to the diameter of the rudder post is 1:3, preferably 1:4.5, particularly
preferably 1:5.5. In other words, the diameter of the rudder post in this embodiment is 3 times,
preferably 4.5 timé8aipartiatited \senefelylybbiteries |hegenthale e tsjdtb. oivthel exiehisaarbey. A
particularly compagtStHuciuRsm Rh R GardelPRASIAIS ihersRyReRiry 8dle BRRteeRRgiment it is

preferred that the ratip between the diameter of the post and the diameter of the housing of the rudder
carrier bearing is PTESSES 19PBASRERNaHIE PAADPRFTOE difsamy it geBigsksmPInRRIHtoject from
the housing for fastemngspma)osesrmmh'mt mmactendizld im mhetidiﬂmeﬁlmtitth_l&dﬁpﬁéb}gbiﬂ)(rtomims_il,
compact rudder caiignReayRd Aiengemetiifematsndia Rpairieth PN BIEARTa i dheDEINg

housing is formed in two parts, in particular comprising a housing base body and a housing cover, it is

expedient if the firSPBLSr MY RTEMBNE AR HARIRRsEAnINS plastiRpisiaeRIBRIRRt SaRediediMicular to
the housing base adyrarethtaidee ssebhdbearingittethentesiththakidldopesimegistastenddhio the

other housing part. fy liEwlal B ARUSING FR-E1auhip GB%a00h B s byesbeang elements

but with them also the two housing parts are movable with respect to one another. In particular, one

housing part, for eREMS1RS thi neRrdiAYRevEr EarPBEsHER-nEW britke Hitfa&eptRe s6'8Beheihousing
cover and the secebdflpeasihgseiarenifastitsie d/Heestothtuimiegetbelawitbethiisg Actardinglyarthe other

housing part, in PagiulEr e oG hesadedy kP EYA fRsESldg beldl iy

embodiment, it is particularly expedient that the axial bearing disposed In ousing i

between the two hHERHTONAR avg e iEatiah RearagIFan ARSIABL bR disposedRelNYRERIBHIBNLS of the
axial bearing are cangigfrestasnaiusatigh Sksdanditeoseost . tsedadiab eatinglaneceerdigsie as bushes

I . This f . simplifi , I - In t f
the geometical A e e e o e = ©
dimension require#2RBASER dHStER! RaRIRRIITES §6§EFHWF§\F§@W6’%§£%&- rﬁgféﬁ)aﬁéﬁ%% as the

embedded solid lubricants. Examples of such composites are Thordon and
Orkot .



9 case, for example, when a special bearing element shape must be milled or turned from a blank.
Expediently, the bearing housing has a fastening section, in particular an outwardly projecting flange,
by which means the bearing housing or the rudder carrier bearing can be fastened on the watercraft
body. By this means a stable connection can be achieyed between bearing housing and watercraft
body. In particular, the fastening section can be connected to the watercraft body by means of welding.
On the other hand, the bearing housing is not normally directed to the rudder trunk. If the bearing
housing is formed in two parts, the fastening section is expediently provided on that housing part to
which the radial b&aRatricitasténie R rriy redibattre Bsshdaiaring ehemancofribrlexichbraribpgaring

Eomprises Sea'i“Ql;ﬁlﬂﬁ#%f%ilﬁﬁﬁlmm ﬁéfé%&?@&&%&? Héﬁ'ﬂi?g'%lﬁkm@ nergs'qeféﬁhfg _raéiiafl )
earing. In particular, the sealing means can be disposed in the lower region, i.e, the region of the
bearing housing fe{)éﬁ]fﬁ ribjy“%dgr}a&esobey o?ﬁ%ﬁseﬁ‘ligtﬁcfﬁ@’ b‘é%’}f‘neé‘i‘.%fbs‘%%g?“fﬁé 598'&9B%?ticles or
the like, which intePfées uitabirqaiane gingimgtiass knsiwg bisio thp enetratt dreisoupsrséiatd the

rudder carrier beagig Thinghisct RIS dsis ik ihe Hvertng is hutarizashiewdipyiagudder
arrangement for Wfater%r)aft .In particular ships, Whi?fh h?s an upper ruddzirécarrier %ccor ing to the
invention. Such a flidld regng%g%ﬁl'@ﬁf‘be’ﬁepéﬁyefﬁ h’er %%tr%'b‘? eTSOali'?ﬁi PhiRge 2§ aFtidder trunk
for receiving a rudpettisoktPpetsesaiyitostichppentidot taeangement the upper rudder carrier bearing
is configured to be integrated in the rudder trunk and/or is placed on the upper end of the rudder trunk

facing away from the rudder blade. In other wqrds, r rudder carrier bearing and rudder trunk can
be formed as a un&tﬁ;ﬂawﬁl‘fﬁé ﬁ?égité?ré{‘ﬁe%ﬁé'gﬁﬁg gc%ﬁ{’ﬂé f‘&?%‘é%ﬁﬁ K&t BRRIN&RIEREP ntegrated
therein or it can beMiishossdmisec enttoronetahitigoousrial sadramikyblamefaitidnand preferably

consists compietely of the non-metallic material. In the same way as in the axial
bearing, the non-metallic material can be a plastic, wherein here the aforesaid
examples for plastics can preferably also be used. In other words, the material
of the material of the first bearing element of the radial bearing can be
configured to be the same as the previously described material of the first
bearing element of the axial bearing. By this means, the same advantages as for
the radial bearing are achieved with the axial bearing, i.e. in particular a low
maintenance requirement and a simplified structure of the bearing or the
rudder carrier bearing.

The first bearing element of the radial bearing can particularly advantageously
be configured as a bearing bush disposed around the rudder post. Furthermore,
the bearing bush is expediently disposed within the bearing housing or the
housing base body. In this arrangement, the bearing bush or the first bearing
element is fastened with its outer jacket on the inner side or on the jacket of the
bearing housing. The fastening can be carried out in particular by means of
joining by thermal expansion or gluing, wherein in principle, other suitabie
joining methods known from the prior art can also be used. The first bearing
element of the axial bearing and the first bearing element of the radial bearing
are in principle two separate components. However, it is also possible to
execute these as one component.



10 patrticular in the latter case, rudder carrier bearing and rudder trunk are connected positively and/or
non-positively to one another. The formulation "placed on the rudder trunk" should be understood in
the present context in such a manner that the rudder carrier bearing adjoins the end of the rudder
trunk facing the steering engine or facing away from the rudder blade. As a result of such an integrated
design of rudder carrier bearing and rudder trunk, the structure of the rudder arrangement is overall
more compact and manufacture is simplified insofar as complete units of rudder carrier bearing and
rudder trunk can be installed together or dismantled in the case of maintenance. It is particularly
preferred if the upfepedidnylythiecthdther axink dadiftg dneayaftiah beerivgldevbladsgednrpakigariag on its
inner side, has a regasshigheis FORfIgHFSC 4R RREIVECR RPN MRCARMBRE e arapie RRtaTY

counterpart of the rudder carrier bearing, which is provided in particular on the bearing housing and is

preferably configuféaP5Sta Ratife HIBJBENRPfH oM ERE T SR tarP bt the BRSIG PRAIRSISMAR the
rudder trunk. The cousitspafrtaofibtairddeatedriieirbeartig isrfotaieddn sueh Dmannertindtritfits
positively into the facass,sheiiahanaon s HRIRBAEHIN S SRBIEThearng Anddiv ilARRRSH as a unit

Alternatively or additionally, a sealing means can be provided in the réecess. By this means a stable
integral design of IAFASHIFAR SAT  (RRFPLNRER BRESHG RARTDSIIRTSAR MARFRIMARS LN be
provided. In the preﬁﬂptiabritemrmalmsna@as cﬁed:b,eia!bsmﬁadﬂt&isewﬁsﬁgsmmskmomfmgn the prior
art, for example, elagtigfuphen 363ls Yol ikGe MR SR GRS SHMNRAHSHIRE CRIBLSE

seawater seals whose functionality consists’in sealing the interior of the rudder carrier bearing with

respect to the extePRaTkEWattar oPRMRIRdE SARAEEER 3P FRALTRMAPTOLREE Sk thREIFWEr area of
the rudder blac_zle camimtdyezﬁsksgnﬁnmgpﬂsamﬁid&tibfadmd%refemb_lymmaﬁhg mean& aeergﬁgposed
between housing hagg bdyrapd g%é%%ﬁgﬁcgm&%1%@%@sgwugaga@ﬁs&\'aﬁ&mxed by the

contact points between housing base body and housing cover each having a bearing ring of the axial
bearing, which forfMhBasbAREWERHELREFBEhARSLSNS BREE AT WAL ARYRS WHhetgnRPRthich rest
firmly on one anothew @itcedlpeerdalthediagbsctnfigeradrio dieashifd dbridatngrantodsidgarefore
requires no extra ojllupricat] imi itiopal ' v Isq.be
cispensed with, AT R B B
integral configuratibif fedisLRPETINEIRM BlIER ARV St b ihTaereaHER dBoof tHEaLBaEY fifk and
the bearing housinguaéthesnpeeifutidareariet easigmldaispesediaah with respect to one another
and the rudder trunk and bearing housing abut directly against one another. As a result of the flush
manner of formation with respect to one another, the outer surfaces of trunk and rudder carrier bearing
go over into one an®&&dividuplbsaringRignerired tharaniakharringanst/ akithbeatingheacsiRabut
directly against thearedstefepgisiy foaniedliarbnprederablyra pieeccmantivnadras)ydnexsain aaaring
abuts directly against the rudder pgst. T rm. di nt’ | e understood su at at
least one componeril’r?ta(ghirn ﬁ FSJ%Srtgl’fuff'aer )é%?rigr)]%arpen sggggtg%%ﬁznrgé%é% é)%%t%?t%oeu?: réqse t‘ﬁ%g %n the case
of the radial bearinBetFRN:-Hif Xepsing ButhRI\RiEheXsaYSI @ paamadiabbes nst Wissantebitaned

"liner”) which reststismlon theredessipasdalmgtbentiyardsiomerraslialanel/ qirérerpadat rating is not
located at a distange frarp ihe ruddlar post, B Uy means 2 RATIHAT sRTPasLeaniguiafion of the
rudder carrier bearing can be achieved. Inthe carrier bearirtigs known from thé prior art, on tite other

hand, additional be#fith gidepricmsanetharedrealiensy proviaatialviiermHalen/efaitiesrop!
functionally connegiingréhergeialmndias Bramxialdirarppetiodharuedar, nos ek pese adEngner carrier

bodies thereby frequenly becon dhe.ruddenpost and are iy connecieo ihis, Iy the radial
and/or axial bearing rests on another, frequently opposite, side of the bearing or carrier body. This

frequently results ithelaa9EREIdrge Earifs lBaiirpadseritbikspraadhdiregitnisisletoheratefdeture.

Furthermore, specifigrGeRECtRNIBSINS Slieh AF0u PNBYUBIE AN CIINMELSTHIOES BHALAdEs
frequently be provided for SLB(ih beiar'kng [ carrier bodifs‘bln Rarticu‘lar .a groove or a notch will
inthe he

frequently need to Buenﬂlr%iae' it %etaﬁnrézg it PR nlffaﬂ?at%ﬁsacco&a‘fﬁg b HE'Ealer

bearing according ®ighegiteafidhenberrirgtifacesdimadming festesditaatiporbserkagdenpon, this is
not necessary, at legsimhat faidethaiaanseas@sidabarRtabsorbing capability of the upper rudder

carrier bearing can be achieved.



12 radial bearing) since a rudder sleeve can simply be firmly attached on the rudder post. In a further
preferred embodiment, when viewed in the radial direction from the rudder post or from the carrier
bearing, the axial bearing is located further outwards than the radial bearing. In other words, the
distance between rudder post longitudinal axis and radjal bearing in the radial direction is shorter than
the distance between rudder post longitudinal axial and axial bearing. Accordingly a particularly
compact and technically favourable configuration or arrangement of the carrier bearing according to
the invention can be achieved. In addition, the object forming the basis of the invention is achieved by
a rudder carrier béhntyKheo enpedifactorerpiawippbe mudtisr carrier bearing dscondingthodzerudder

EOSt of a erddir gﬁ@w&teﬁf@mdn Q?fiﬂﬁHLﬂrtﬁa?‘cﬁlin V4B b COTBRIIAES 6F ge@aw *%I%aﬁiﬁ)glgpgs%pris;ng a
ousing base body a using cover, an gxia ring. comprising a first apnular disk made of a
metallic material, Bélwﬁp gtlc(’:utlg? EFa%{i&?g?eoel%ﬁaaé' cf‘cﬂ%ﬁ'% 5T§r#@%%{o°£ g?earHaéfﬁ?iﬁ?%omprising
a solid lubricant, insparficuisefatibinmetdlifc, aaddislasannefenalle of:5. fnareristheompoising thsolid
Iubrt'i.ca?t, int palrticgjgth{gl@grrggﬁtﬁ@d iﬁjcﬁnlg ngpﬁwsabm?@ﬁh' ltfl@gﬁg}@gﬂﬁ@flagi _t_g;l{lii%é@’at%riéal, in
particular stainless steel, and option ealing means, This kit cap.in particular be configured to
manufacture a rucdtfSr CHIR Bgeafﬁﬁaggzgésrélﬁbe?ofg elnthatidhe o Q?tﬁ% > A¥ b8ARE- fhordon or
OrkoC can be conpidtiratkftyr doonprate staliofute ohbhgaratigkrobeaeime éritigebelsh adrigyeding a solid

lubricant. In princiieotiig kineaRiRRRAE A ROpRRISiR-RaHIERR tabn fwibRrAddiionalematenals or
components need be add(gﬂéfor the manu %%‘szée of the rudder carrier bearlngaHowever, the provision

of further addition® 5 AFOHEHEATRIELRY BHSE MBS S ERERETBHRRNG i Palss of the
invention is achievibd. By, anefketiabty fod RanufadtGhngrarflappes oudieifaraniérbraii finwiheh a

bearing housing thal arBREPeS RARN PIERERAKS DRI R I RACIGUIARARPBHBIR:BASRPOY, and

a second housing part, in particular a housing cover, is provided. In addition, a bearing bush
comprising a mat 0904 LUBRASUEY t CRITIES bearing arrangement can also be achieved
by this means.

If the bearing housing is formed in two parts, in particular comprising a housing
base body and a housing cover, it is expedient if the first bearing element of the
axial bearing is fastened to a housing part, in particular to the housing base
body and that the second bearing element of the axial bearing is fastened to the
other housing part, in particular to the housing cover. In this case, not only the
two bearing elements but with them aiso the two housing parts are movable
with respect to one another. In particular, one housing part, for example, the
housing cover can be fastened on the rudder post so that the housing cover and
the second bearing element fastened thereon turn together with this.
Accordingly, the other housing part, in particular the housing base body must be
fixed or fastened to the hull. in this embodiment, it is particularly expedient that
the axial bearing disposed in the housing is disposed between the two housing
parts. Particularly preferably in this embodiment the bearing elements of the
axial bearing are configured as annular disks and those of the radial bearing are
configured as bushes or sleeves. This further simplifies the structure since these
are commonly used components in terms of the geometrical dimensions, which
can frequently be purchased directly aiready in the form or dimension required
and need not be manufactured specially. Also no loss of material ensues as the



inserted and fastened into the first housing part, in particular by joining by means of thermal expansion
and/or gluing. Furthermore, a first bearing annular disk is fastened on the first housing part, in
particular by means of screwing, and a second bearing annular disk associated with the first bearing
annular disk is fastened on the second housing part, wherein the first and/or the second bearing
annular disk comprises a material having a solid lubricant. The first and the second bearing annular
disk are associated with one another in such a manner that they each form a bearing element of a
plain bearing and are thus movable with respect to one another. Since at least one of the two bearing
annular disks has e@s®litPluBxRrantethehesaRinggoiah b6aFnG sheman seanagruriUber aidied ior
configured to be sglfhdarieatngbRrgferably the bearing bush can also have a solid lubricant. Brief
description of the drawings The invention is explained further with reference to an exemplary
embodiment shown in the drawings. Schematically in the figures: Fig. 1shows a side view of a fin
rudder with upper E¥gerieatiwicihsehepbngigoashankaa sedasisaingereofitne ippesTtisedisr aarrier

bearing, Fig. 3show@aHtan Miewaih e s g bR RrbnotiRLUPRRE HLRIZCEHRE besding,
carrier bearing can be fastened on the watercraft body. By this means a stable
connection can be achieved between bearing housing and watercraft body. In
particular, the fastening section can be connected to the watercraft body by
means of welding. On the other hand, the bearing housing is not normaliy
directed to the rudder trunk.

If the bearing housing is formed in two parts, the fastening section is
expediently provided on that housing part to which the radial bearing is
fastened.

It is furthermore expedient if the upper rudder carrier bearing comprises sealing
means for sealing the carrier bearing, in particular in the region of the radial
bearing. In particular, the sealing means can be disposed in the lower region, i.e.
the region of the bearing housing facing the rudder blade or underneath the
bearing housing. This avoids particies or the like, which interfere with the plain
bearing, from being able to penetrate from outside into the rudder carrier
bearing.

The object forming the basis of the invention is further achieved by a rudder
arrangement for watercraft, in particular ships, which has an upper rudder
carrier according to the invention. Such a rudder arrangement generally further
comprises a rudder blade and a rudder trunk for receiving a rudder post.
Preferably in such a rudder arrangement the upper rudder carrier bearing is
configured to be integrated in the rudder trunk and/or is placed on the upper
end of the rudder trunk facing away from the rudder blade. In other words,
upper rudder carrier bearing and rudder trunk can be formed as a unit, wherein
the rudder carrier bearing can be formed in the rudder trunk or integrated
therein or it can be disposed adjacent to or contiguous to said trunk, wherein in



Fig. 4shows a sectional view of the housing base body of the upper rudder carrier bearing with bearing
bush and annular disk, Fig. 5shows a sectional view along the section B-B from Fig. 3, Fig. 6shows a
perspective view of the housing cover of the upper rudder carrier bearing with annular disk and Fig.
7shows a sectional view of the housing cover of the ugper rudder carrier bearing.

particular in the latter case, rudder carrier bearing and rudder trunk are
connected positively and/or non-positively to one another. The formulation
“placed on the rudder trunk” should be understood in the present context in
such a manner that the rudder carrier bearing adjoins the end of the rudder
trunk facing the steering engine or facing away from the rudder blade. As a
result of such an integrated design of rudder carrier bearing and rudder trunk,
the structure of the rudder arrangement is overall more compact and
manufacture is simplified insofar as complete units of rudder carrier bearing
and rudder trunk can be installed together or dismantled in the case of
maintenance.

It is particularly preferred if the upper end of the rudder trunk facing away from
the rudder blade, in particular on its inner side, has a recess which is configured
to receive a sealing means and/or a complementary counterpart of the rudder
carrier bearing, which is provided in particular on the bearing housing and is
preferably configured as a flange projecting from the front face of the bearing
housing facing the rudder trunk. The counterpart of the rudder carrier bearing is
formed in such a manner that it fits positively into the recess so that a bond is
made and rudder carrier bearing and trunk appear as a unit. Alternatively or
additionally, a sealing means can be provided in the recess. By this means a
stable integral design of rudder trunk and rudder carrier bearing with
appurtenant sealing means can be provided. In the present context, sealing
means can be all suitable seaiing means known from the prior art, for example,
elastic rubber seals or the like. The sealing means can in particular comprise
seawater seals whose functionality consists in sealing the interior of the rudder
carrier bearing with respect to the external lake water or sea water. Such seals
are frequently located in the lower area of the rudder blade carrier bearing
facing the rudder blade. Preferably no sealing means are disposed between
housing base body and housing cover of the rudder carrier bearing. A seal is
achieved by the contact points between housing base body and housing cover
each having a bearing ring of the axial bearing, which form the contact points
between housing base body and housing cover and which rest firmly on one

another. Since the axial bearing is configured to be self-lubricating and



14 Detailed description of the invention and best mode for implementing the invention Figure 1 shows
a side view of a fin rudder 50 which has a rudder blade 51 and a force-controlled fin 52 mounted in an
articulated manner on the rudder blade 51. The rudder type shown in Fig. 1 is a so-called "rudder
mounted in the stern” which is mounted in the upper aggl in the lower rudder region. On the lower side
the rudder 50 has a pivot journal 53 for mounting in the stern of a ship (not shown here). In the upper
region, on the other hand, there is provided a rudder post 54 about which the rudder blade 51 is
rotatable. To this end the rudder post 54 is firmly connected to the rudder blade 51. The rudder post 54
is mounted by meHISfPEEIGRMHIRS At § 45 | 6l et iRasioab 8y s itidaru adeitisiaalessalinadmspan upper
rudder carrier beagigathantepedizpesisadsiet speiee doarmondafisneiledt inBheavickaily afrthe upper
end 543 of the rud er %3354 fne%(a:“;!gn% srteerip‘-gdengine of a ship (not shown here). Figure 2 shows a
sectional view of tA& detAll A from ig.tl.e?He upper carrier bearing 100 shown in Fig. 2 comprises a
bearing housing 10 which comprises an upper housing cover 11 and a lower housing base body 12.
ghg housing C?VeFéﬁa@\%ﬂf;ﬂ&QHE#Qﬂablaﬁgiﬁoﬁlﬁtli&& Nﬁs%@ﬁ@ﬁaﬁ@éﬂl@%@@j%ha-E"tﬂ@Qb:cﬁéﬂg Zase
ody 12 is configured in the for a cylindrical slee ving. a fastenin tion 13 configured as a
flange, projecting 56'3 ar ?f %%/%t}oﬁtr éﬁg rp%l\j/?é(ea on%i't% oev?/?a'ﬂ % er ’é’ﬁg"e? ?gaigﬁ%rhreugaégéning
section 13 is conneaitéer tbegTénBcusidispress Bbeh Wthyerpasistoraneanpting. ansethestaditry section

13is (ijn (tjum fri]rm|Yt$9ﬁﬂ%ﬁtﬁﬁér]9r#1§tﬁléﬁgﬂ"ﬂ@gqgagf mﬁe!&w,a@g@l@%mel%nbmqmeaa%Q&Mfg%@onngctfn-
Provided in the intgrigr of the housin se bady 12 is a radial bearing 20 comprisin earjng bus

21 which forms & [1Tb G e ARD & UET TS B Se B R SURE cEIP S fhich forms
a second bearing Bleniamd Toddeykathiherstnggpsysh ipicatnasogtihers outer jacket against the inner
jacket of the housing base body 12 and is connected to the housing base body 12 by joining by means
of thermal expansijon, i.e. it is "iced" into the housing base, bod . The bearing bush 21 is made of a
Diastic or synthetid i SRS LBIP g Mo FOHRL IS i o BRIy SEmABH 1
consists of a matediaeeityioBdiasg sheoliditiehmeshtRehichla helrabuddviimgreperdtistiraent lotisicates the

two bearing partngfe 2hdid $R4RREINGRCARARY S SRROIMAIRIY JEe e oM fHetinwithyespect to

one another. The rydder post sleeve 22 is a cylindrical hgllow body disposed around a rudder post 54,
o s inmiy conHAIBAT e F0dtr 5 S AP B AP S TR PR, (e e

bearing bush 21 coartasted beahes mdktT heainddtrepustdet isaytide touimibergythihdm ppecraddér carrier

bearing 100. In theHy ¢gaMR Seampie.«Hie aiddek PRsiERISeNE, 38 L RMIRO RN sRIEChost
Furthermore, the gﬁ%)er rudder carper bearlﬁf%jloo cog_nﬁ_hrlses aE axial bearing 30 which comprises a
d €54 AR r

first bearing elemett3f %‘?iﬁa'ﬁﬁa lne APTBRINY 828R AUBELROS e IBAEIR ¥ U
configured as an aheufedidisindfhe tharaxiat béeskiBg is divmigoabem et distatine hiousibpbasiedody 12 by

means of a pluralityof seyaws %4913ﬁé{h;?r;?aiHi@ﬁaﬁﬁ@ﬂp@ﬁkcﬁ%ﬁ(%ﬁ@t%tBPtHQH%BUQPEm@rlz1 of the
housing base body 12 and is Sﬁ:élewed there to this. The annular disk 31, like the bearing bush 21, is

made of a synthetRe3FBaSER ARSI S Rat & SPITIBT SRR FropaNR I8 88IRMAh AL RN
Consequently, botththetariahbedriadd3@oart bhariogliat lseaniery (26 mearenfigavedths malfdkidaticating

bearings. The secqifheniiagRertiRe:th el iihat ecanionaf At eanptee!

annular disk and screwed to the lower outer front face 111 of the housing cover 11 by means of a

plurality of screws 2 IPEHQ £06 HHARL PRk PEEe RLAHDG AL EHIAN RRIESTRE 88D HE UMY about
the rudder post axlie ®hithaswaides b sthentavs gty venddcoahtbetivi steoh mijttheespiat dodfw housing

base body 12 whichy i ﬁ@%ﬂ)ﬁ%‘?ﬂ&%%@%tﬁé@,m@b@gnﬁ\h% PO CRVES t%%ﬁ@?rfﬁ%t&jfégrh@ﬁe body

12, the two annular disks 31, 32, the bearing bush 21 and the rudder post sleeve 22 are all disposed
cﬂm,ypsgtsg‘ﬁgquently resulfs in relatively iarge carrier bearing assembiies which

coaxially to the ru
are complex to manufacture. Furthermore, specific connection means such as a
tongue-groove connection or similar must frequently be provided for such
bearing or carrier bodies. In particular, a groove or a notch will frequently need
to be provided in the bearing shaft. in the configuration according to the carrier
bearing according to the invention in which the radial bearing rests directly on

the rudder post, this is not necessary, at least not for both bearings (axial and



Abutting against the upper side of the housing cover 11 is a metal clamping ring 14 which is not
connected to the housing cover 11. In the region of the clamping ring 14 the rudder post 54 has a
peripheral indentation 542 in which the clamping ring 14 engages. The clamping ring 14 is firmly
connected to the rudder post 54 in the region of the inggntation 542. The clamping ring 14 secures the
rudder post 54 against displacement in the axial direction. The 16 clamping ring 14 must first be
removed to remove the rudder post 54 from the hull, e.g. for maintenance purposes. The cylindrical
housing base body 12 has an approximately 90 downwardly projecting flange 124 on its lower front
face 123 in the re@i’é‘ﬂ?fa‘éﬁ?@“‘!@|ﬁﬁt§ﬁs?déUJQGFA‘€9ﬁﬁdi%hI5? raeufikTY AR RS fidmITheéonnected
to the hull and coaxigdyr siggounds the rudder post 54, has a peripheral recess or indentation 72 in its
upper end region 71 in the area of its inner side. The depth of the recess 72 is about a quarter to one
fifth of the total thickness of the rudder trunk 70. The flange 124 engages positively in the recess 72
and corresponds i teiwdhaTiRrafereesiomdefiprenimatay wawedidpthor adithderiorefies 72.

Disposed betweemﬁeedew;ﬁﬁ@l 6€@iom R4 edithe r@&eﬁ@gmru&me)ﬂangg it24canapgingén the

recess 72 are sealing me hICh ar conf red in, the form of fiye superposed sea rlngs 731.
The sealing meansu% a[Fs rt} |§a%ge \geqen e mnerisidg]of Steapggeggg Y54 ér?eg outer side

of the rudder post@é@t@&@dﬁé’ élzftéragdiééd@?idlﬁéﬁ*nﬁcketé!@ls@fﬁb@ltﬁﬂﬂh@nhewémﬁeja%@body 12 or

the rudder trunk 7gharejalighed hashewith angianother apdgivaindlabsiafasedvhgnitakesriggether. The

housing base bodx 12 thus sits on the,r dder trunE 70,50 that o er II an nhfgggt%d conf uration or

arrangement of the' up ergt}’ddepr 5ta(r:t]|iearr e%orm%ai 6W|t'f$ h@'FS i) 1O DHRHIREE 1 Lan further

be identified in Figareafieenenh ehiag bruitidSTiasa@seridinsdarthe mm@mwoéwaﬁhtﬁvmide the
housing 10. The two bearing elements 31, 32 of the axial bearing 30 are in this case located between

the housing cover, 11 %ﬁj the ase bo SP{ 2 of thf Bousm 10 formed mé art Flgure 3
shows a plan view o? ﬁoug 80'33'/“ T SS&/P PR LTYRE OBéSrta(g e c?ﬁ's §e body 12
in the plan view h&erat@irétﬂaﬁwtérhatpmmnﬁéaetwwawandmecmmﬂdﬁﬁncemarcheamferénce ora

circular inner side r?a%@nﬂh&”@ %&? aRnsiar fagirRning sorierclaOithe RAUsRG Qﬁﬁ? dagen12 in the
plan view, a plurality of clrcula 0 en| eﬁs 127 arerFrovlded istributed OV%?#%%‘Q: erence at equal

intervals, through ‘et EEITH B‘é%g%’dcl% gE'Pé%nag 8%'@% &Hfmﬁlcal main

part 128 of the hoggiey, barseaxidl bearing comprising a first annular disk made of a metallic
material, in particular stainiess steel and a second annular disk made of a
material comprising a solid lubricant, in particular non-metallic, a radial bearing
made of a material comprising a solid lubricant, in particular non-metallic, and
optionally a rudder post sleeve made of a metallic material, in particular
stainless steel, and optionally a sealing means. This kit can in particular be
configured to manufacture a rudder carrier bearing according to the invention,
in particular, ACM, PTFE, Thordon or Orkot™ can be considered for the material
of the annular disk or the bearing bush comprising a solid lubricant. In principle,
the kit can be of a compiete nature so that no further additional materiais or
components need be added for the manufacture of the rudder carrier bearing.

However, the provision of further additional components is readily possible.

Furthermore, the object forming the basis of the invention is achieved by a
method for manufacturing an upper rudder carrier bearing, in which a bearing
housing that comprises a first sleeve-like housing part, in particular a housing
base body, and a second housing part, in particular a housing cover, is provided.
in addition, a bearing bush comprising a material having a solid lubricant, is



body 12 also has a plurality of screw holes 129 which are distributed over its circumference at regular
intervals. Figure 5 shows a section along the line of intersection B-B from Fig. 3. The screw hole or
blind hole 129 is a recess in the upper front face 121 of the cylindrical main part 128 of the housing
base body 12. The opening 127 on the other hand is cgpfigured to go through the fastening section 13.
It can be seen that the width of the downward-projecting flange 124 corresponds to approximately a
quarter of the total width of the main part 128 of the housing base body 12. The height of the flange

124 approximately corresponds to a seventh of the height of the main part 128. An inwardlé“running

slope 1261, when!0reWed fbeh Bstesettdnishths giestideusintheappby eAtiFrUADPHABHRINENRY side or
inner surface 126 @it biatiepad! b2Batsiol@idrerghitie purRemrt)a inRebsidmeriianer jacket
126 is configured t ) [un f%e{é;?‘ré rgllyé sl ‘ris ic'?uisﬁ urgg&r i%nd rr%%;ﬂ:?r ZG%EFig%rfe élrésvr\}%ws a gectional
view through the housing base bo y 12, wherein an in énoP%eanng LS 3T NG AR anAutar disk 31
fastened on the uppEcHohbRFEEENaapdvidaserated nwithe e Srsigdsasheanendrs wisk its lower
end 211 flush withribe flagnas L Addtmbppsisng gd2, amidieiathne Faed drends tiushadhdhe upper
side of the annulag diok 31,1 Ptrhgf pords, he heldht ?Lig?a\?;%a“”%Pﬁ?Db%l - The st gy the
overall height of the AT oSk S ancmﬁe main paﬁ i mclﬁcﬁng fange 9% the Width gf the ring
of the annular diski®1 seseedperiins ahawladtHigt dre mwacRirdl 2atboamaitaneetid seehponents
also end flush ithyaneE BRI EOHA AN U ANRIasiHE didnane GmathepUIRA Rifleaheba Sinegs both
bearing bush 21 and arg)?ular,tﬂisk 31 are firmlé/ cor{rglect to th§ Poutsinlq baiﬁgogz 1%, they form a
unit which can be thsted tc\ﬂvvflarcﬁgst%%%o%scfﬂg 80T 1 Witk tie aifRulal @ig . |g°uree B YRows a
perspective view diddiotisksghes v salidwithrigardntbeabelisios Fdameh e thefso wehiisafg. 7 shows
a section through Hap akYIREsCRVEInEUTEE fROHSIREICR AL AL PATINASI ARBTBHS hE HMNCh is
configured to be circular and for a]?(%gﬁ-,of the rudder post 54. The housing cover 11 is formed in 18
the manner of an 5%?\3?3?%%#0?:&?% ,'Cf?g\'sing a peripherally disposed, downwardly projecting
overhang region 113 in its outer lower edge zone. Peripherally distributed screw holes or blind holes
114 for making screw connections with screws 321 are provided in the overhang region 113. The
annular disk 32 abuts flush agai front face 111 of the overhang region 113 and is fastened
by means of scre S ety EEveR%1 . Provided on the inner side 115 of the housing cover
11 in the region of the aperture 112 is a recess 1151 which has a U-shaped outline in cross-section. A

(feather) key (not sheu Beiehis Riideshan R rurderdiesi R4 thisheipmprriigmeddmrAgage in

the recess 1151 in the sense of an entrajner. In this respect the housing cover 11 co-rotates with the
rudder post 54 by fﬁ%‘”{ﬂé’%\ﬁ@e drawings. Schematically in the figures:

Fig. 1 shows a side view of a fin rudder with upper rudder carrier
bearing,

Fig. 2 shows a sectional view of the upper rudder carrier bearing,

Fig. 3 shows a plan view of the housing base body of the upper rudder

carrier bearing,

Fig. 4 shows a sectional view of the housing base body of the upper
rudder carrier bearing with bearing bush and annuiar disk,

Fig. 5 shows a sectional view along the section B-B from Fig. 3,

Fig. 6 shows a perspective view of the housing cover of the upper rudder
carrier bearing with annular disk and

Fig. 7 shows a sectional view of the housing cover of the upper rudder

carrier bearing.



19 Reference list 100Upper rudder carrier bearing 10Bearing housing 11Housing cover 111Lower front
face 112Aperture 1130verhang region

14

Detailed description of the invention and best mode for implementing the

ihvention

Figure 1 shows a side view of a fin rudder 50 which has a rudder blade 51 and a
force-controlled fin 52 mounted in an articulated manner on the rudder blade
51. The rudder type shown in Fig. 1 is a so-called “rudder mounted in the stern”
which is mounted in the upper and in the lower rudder region. On the lower
side the rudder 50 has a pivot journal 53 for mounting in the stern of a ship (not
shown here)}. In the upper region, on the other hand, there is provided a rudder
post 54 about which the rudder blade 51 is rotatable. To this end the rudder
post 54 is firmly connected to the rudder blade 51. The rudder post 54 is
mounted by means of a lower bearing 55 located just above the rudder blade 51
and by an upper rudder carrier bearing 100. The upper rudder carrier bearing
100 is located in the vicinity of the upper end 543 of the rudder post 54 facing a
steering engine of a ship (not shown here).

Figure 2 shows a sectional view of the detail A from Fig. 1. The upper carrier
bearing 100 shown in Fig. 2 comprises a bearing housing 10 which comprises an
upper housing cover 11 and a lower housing base body 12. The housing cover
11 and the housing base body 12 are made of stainless steel. The housing base
body 12 is configured in the form of a cylindrical sleeve having a fastening
section 13 configured as a flange, projecting outwardly by about 90°, provided
on its lower, outer edge region. The fastening section 13 is connected to the
housing base body 12 by means of a weld 122. The fastening section 13 is in
turn firmly connected to a strutting 60 of the hull, for example, by means of a
screw connection. Provided in the interior of the housing base body 12 is a
radial bearing 20 comprising a bearing bush 21 which forms a first bearing
element and a rudder post sieeve or a rudder post cover 22 which forms a
second bearing element. The cylindrical bearing bush 21 abuts with its outer
jacket against the inner jacket of the housing base body 12 and is connected to
the housing base body 12 by joining by means of thermal expansion, ie. it is
“iced” into the housing base body 12. The bearing bush 21 is made of a plastic

or synthetic material and has self-iubricating properties. That is, the bearing
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bush 21 consists of a material which has a solid lubricant which is released
during operation and lubricates the two bearing partners 21, 22 so that these
can move approximately free from friction with respect to one another. The
rudder post sleeve 22 is a cylindrical holiow body disposed around a rudder post
54, which is firmly connected to the rudder post 54 and co-rotates with this with
respect to the fixed bearing bush 21 connected to the hull. The rudder post 54 is
guided through the upper rudder carrier bearing 100. In the present example,
the rudder post sleeve 22 is made of stainless steel.

Furthermore, the upper rudder carrier bearing 100 comprises an axial bearing
30 which comprises a first bearing element 31 configured as an annular disk and
a second bearing element 32 also configured as an annular disk. The annular
disk 31 is firmly connected to the housing base body 12 by means of a plurality
of screws 311, wherein the annular disk 31 rests on the upper front face 121 of
the housing base body 12 and is screwed there to this. The annular disk 31, like
the bearing bush 21, is made of a synthetic or plastic material and has seif-
lubricating properties or a solid lubricant. Consequently, both the axial bearing
30 and the radial bearing 20 are configured as self-lubricating bearings. The
second bearing partner 32 of the axial bearing 30 is configured as a stainless
steel annular disk and screwed to the lower outer front face 111 of the housing
cover 11 by means of a plurality of screws 321, The two annular disks 31, 32 are
rotatable with respect to one another about the rudder post axis 541. As a
result, the housing cover 11 can be twisted with respect to the housing base
body 12 which is firmly connected to the huli 60. The housing cover 11, the
housing base body 12, the two annular disks 31, 32, the bearing bush 21 and the
rudder post sleeve 22 are all disposed coaxially to the rudder post 54.

Abutting against the upper side of the housing cover 11 is a metal clamping ring
14 which is not connected to the housing cover 11. In the region of the clamping
ring 14 the rudder post 54 has a peripheral indentation 542 in which the
clamping ring 14 engages. The clamping ring 14 is firmly connected to the
rudder post 54 in the region of the indentation 542. The clamping ring 14
secures the rudder post 54 against displacement in the axial direction. The
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clamping ring 14 must first be removed to remove the rudder post 54 from the
hull, e.g. for maintenance purposes.

The cylindrical housing base body 12 has an approximately 90° downwardiy
projecting flange 124 on its lower front face 123 in the region facing its inner
side 126. A cylindrical rudder trunk 70 which is firmly connected to the huli and
coaxially surrounds the rudder post 54, has a peripheral recess or indentation
72 in its upper end region 71 in the area of its inner side. The depth of the
recess 72 is about a quarter to one fifth of the total thickness of the rudder
trunk 70. The flange 124 engages positively in the recess 72 and corresponds in
terms of its dimensions approximately to the depth or width of the recess 72.
Disposed between the lower end region 721 of the recess 72 and the flange 124
engaging in the recess 72 are sealing means 73 which are configured in the form
of five superposed sealing rings 731. The sealing means 73 are further disposed
between the inner side of the recess 72 and the outer side of the rudder post
sleeve 22. The outer sides or outer jackets 125, 701 of the housing base body 12
or the rudder trunk 70 are aligned flush with one another and give a flat surface
when taken together. The housing base body 12 thus sits on the rudder trunk 70
so that overall an integrated configuration or arrangement of the upper rudder
carrier bearing 100 with the rudder trunk 70 is obtained. It can further be
identified in Fig. 2 that both axial bearing 30 and radial bearing 20 are disposed
in or inside the housing 10. The two bearing elements 31, 32 of the axial bearing
30 are in this case located between the housing cover 11 and the housing base
body 12 of the housing 10 formed in two parts.

Figure 3 shows a plan view of the housing base body 12. The cylindrical main
part of the housing base body 12 in the plan view has a circular external
circumference 125 and a circular internal circumference or a circular inner side
126. In the outside annular fastening section 13 of the housing base body 12 in
the plan view, a plurality of circular openings 127 are provided, distributed over
the circumference at equal intervals, through which screws can be passed for
screwing to the hull 60. The inside, cylindrical main part 128 of the housing base
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body 12 also has a plurality of screw holes 129 which are distributed over its
circumference at reguiar intervals.

Figure 5 shows a section along the line of intersection B-B from Fig. 3. The screw
hole or blind hole 129 is a recess in the upper front face 121 of the cylindrical
main part 128 of the housing base body 12. The opening 127 on the other hand
is configured to go through the fastening section 13. It can be seen that the
width of the downward-projecting flange 124 corresponds to approximately a
quarter of the total width of the main part 128 of the housing base body 12. The
height of the flange 124 approximately corresponds to a seventh of the height
of the main part 128. An inwardly running slope 1261, when viewed from
bottom to top, is provided in the upper end region of the inner side or inner
surface 126 of the main part 128. in other words, the surface of the inner side
or the inner jacket 126 is configured to run peripherally sloping in its upper end
region 1261.

Figure 4 shows a sectional view through the housing base body 12, wherein an
interior bearing bush 21 and an annular disk 31 fastened on the upper front face
121 are provided thereon. The bearing bush 21 ends with its lower end 211
flush with the flange 124. At its upper end 212, on the other hand it ends flush
with the upper side of the annular disk 31. In other words, the height of the
bearing bush 21 corresponds to the overall height of the annular disk 31 and the
main part 128 including flange 124. The width of the ring of the annular disk 31
corresponds to the width of the main part 128 so that these two components
also end flush with one another, both on the inner side 126 and on the outer
side 125. Since both bearing bush 21 and annular disk 31 are firmly connected
to the housing base body 12, they form a unit which can be twisted towards the
housing cover 11 with the annular disk 32.

Figure 6 shows a perspective view of the housing cover 11 with an annular disk
32 fastened thereon whiist Fig. 7 shows a section through the housing cover 11.
The housing cover 11 has an inner aperture 112 which is configured to be
circular and for passage of the rudder post 54. The housing cover 11 is formed in
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the manner of an annular perforated disk, having a peripherally disposed,
downwardly projecting overhang region 113 in its outer lower edge zone.
Peripherally distributed screw holes or biind holes 114 for making screw
connections with screws 321 are provided in the overhang region 113. The
annular disk 32 abuts fiush against the lower front face 111 of the overhang
region 113 and is fastened by means of screws 321 on the housing cover 11.
Provided on the inner side 115 of the housing cover 11 in the region of the
aperture 112 is a recess 1151 which has a U-shaped outline in cross-section. A
{feather) key (not shown here) is provided on the rudder post 54, this being
configured to engage in the recess 1151 in the sense of an entrainer. In this
respect the housing cover 11 co-rotates with the rudder post 54 by this means.
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Reference list
100 Upper rudder carrier bearing
10 Bearing housing
11 Housing cover
111 Lower front face
112 Aperture
113 Overhang region
114 Screw holes
115 Inner side
1151 Recess
12 Housing base body
121 Upper front faces
123 Lower front side
124 Flange
125 Quter surface/jacket
126 Inner surface/side
1261 Slope
127 Opening
128 interior main part
129 Hole
13 Fastening section
14 Clamping ring
20 Radial bearing
21 Bearing bush, first bearing element
211 Lower end
212 Upper end
22 Rudder post sleeve. second bearing element
30 Axial bearing

31 Annular disk, first bearing element
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carrier bearing (100) for the mounting of a rudder post (54) of a rudder (50) of a watercraft, in particular
a ship, characterised in that the rudder carrier bearing (100) comprises a bearing housing (10), in
particular comprising a housing base body (12) and ajgpusing cover (11), wherein an axial and a radial
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2. The upper rudder carrier bearing according to claim 1, characterised in that the axial bearing (30)
has a first bearing element configured in particular as an annular disk (31) which comprises a
non-metallic material, in particular plastic and preferably consists completely of the non-metallic
material. 3. The upper rudder carrier bearing accordingjto claim 2, characterised in that the first
bearing element (31) of the axial bearing (30) is fastened to the bearing housing (10), in particular by
means of a screw connection or bolted connection. 4. The upper rudder carrier bearing according to
any one of the preceding claims, characterised in that the radial bearing (20) has a first bearing
element configureﬁlﬂ#&ﬁcular as a bearing bush (21) which comprises a non-metallic material, in
particular plastic and preferably consists completely of the non-metallic material. 5. The upper rudder
carrier bearing according to claim 4, characterised in that the first bearing element (21) of the radial

bearing (20) is fastened to the bear'né; housing (10), in particular by means of joining by thermal
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to the other housing part, in particular to the housing cover (11).
2. The upper rudder carrier bearing according to claim 1, characterised in
that the axial bearing (30} has a first bearing element configured in
particular as an annular disk {31) which comprises a non-metallic
material, in particular plastic and preferably consists completely of the
non-metallic material.

3. The upper rudder carrier bearing according to claim 2, characterised in
that the first bearing element {31} of the axial bearing (30} is fastened to
the bearing housing (10), in particular by means of a screw connection or
bolted connection.

4. The upper rudder carrier bearing according to any one of the preceding
claims, characterised in that the radial bearing (20) has a first bearing
element configured in particular as a bearing bush (21) which comprises a
non-metallic material, in particular plastic and preferably consists
completely of the non-metallic material,

5. The upper rudder carrier bearing according to claim 4, characterised in
that the first bearing element (21) of the radial bearing (20) is fastened to
the bearing housing (10), in particular by means of joining by thermal
expansion or gluing.



8. The upper rudder carrier bearing according to any one of the preceding claims, characterised in that
a fastening section (13), in particular an outwardly projecting flange, is provided on the bearing
housing (10), for fastening the rudder carrier bearing (100) on the watercraft body (60). 9. The upper
rudder carrier bearing according to any one of the pregeding claims, characterised in that sealing
means (73) are provided for sealing the rudder carrier bearing (100). 10. The upper rudder carrier
bearing according to any one of the preceding claims, characterised in that the radial bearing (20)
abuts against the rudder post (54). 23 11. The upper rudder carrier bearing according to any one of
the preceding claims, characterised in that the axial bearing (30) is located further outwards in the
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element (32, 22) consists of a metallic material, in particular stainless
steel.

The upper rudder carrier bearing according to any one of the preceding
claims, characterised in that the bearing housing (10) comprises two
housing parts, in particular a housing base body {12) and a housing cover
(11), and that the axial bearing (30) comprises a first bearing element
(31} and a second bearing element (32), which are movable with respect
to one another, wherein the first bearing element (31) is fastened to a
housing part, in particular to the housing base body (12} and that the
second bearing element (32) is fastened to the other housing part, in
particular to the housing cover (11).

The upper rudder carrier bearing according to any one of the preceding
claims, characterised in that a fastening section (13}, in particular an
outwardly projecting flange, is provided on the bearing housing (10), for
fastening the rudder carrier bearing {(100) on the watercraft body {60).

The upper rudder carrier bearing according to any one of the preceding
claims, characterised in that sealing means (73) are provided for sealing
the rudder carrier bearing {100).

The upper rudder carrier bearing according to any one of the preceding
claims, characterised in that the radial bearing (20) abuts against the
rudder post (54).



14. The rudder arrangement according to claim 12 or 13, which has a rudder blade (51) and a rudder
trunk (70) for receiving a rudder post (54), characterised in that the upper end (71) of the rudder trunk
(70) facing away from the rudder blade (51), in particular on its inner side, has a recess (72) which is
configured to receive a sealing means (73) and/or a complementary counterpart of the rudder carrier
bearing (100), which is provided in particular on the bearing housing (10) and is preferably configured
as a flange (124) projecting from the front face (123) of the bearing housing (10) facing the rudder
trunk (70). 15. The rudder arrangement according to any one of claims 12 to 14, which has a rudder
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against one another. 24 16. A watercraft, in particular a ship, characterise at the watercraft has
an upper rudder carrier B8aFiR§ (38b) or a rudder arrangement according to any one of the preceding
claims. 17. A rudder carrier bearing kit for manufacturing an upper rudder carrier bearing (100) for
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lubricant, in particular nqnetieiatiieang @ saewnd anthdgrdisid(@@yimade of a metallic material, in
particular stainless steel, a radial bearing (20) made of a material comprising a bearing bush (21)
made of a material comprising a solid lubricant, in particular non-metallic, and optionally a rudder post
sleeve (22) made &#a mBtalfedaeisimnaeparirsesiamiessaiicl2anhishtivaa fudderdiageneans
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housing part, in particuldicaPRIDEBREREE GGy pHReraiddk d8BbAadendtnelased, on pagtiesr a
housing cover (11), end (71) of the rudder trunk (70) facing away from the rudder blade (51).

14.  The rudder arrangement according to claim 12 or 13, which has a rudder
blade (51) and a rudder frunk (70} for receiving a rudder post (54),
characterised in that the upper end (71) of the rudder trunk (70) facing
away from the rudder blade {51}, in particular on its inner side, has a
recess (72} which is configured to receive a sealing means {73) and/or a
complementary counterpart of the rudder carrier bearing {100), which is
provided in particular on the bearing housing (10) and is preferably
configured as a flange (124) projecting from the front face (123) of the
bearing housing {10) facing the rudder trunk (70).

15.  The rudder arrangement according to any one of claims 12 to 14, which
has a rudder trunk (70) for receiving a rudder post (54}, characterised in
that outer side surfaces (701, 125) of the rudder trunk (70) and the
bearing housing (10) of the upper rudder carrier bearing (100) are
disposed flush with respect to one another and the rudder trunk {70} and
bearing housing (10} abut directly against one another.



inserting and fastening a bearing bush (21) comprising a material having a solid lubricant, into the first
housing part, in particular by joining by means of thermal expansion and/or gluing and fastening a first
bearing annular disk (31) on the first housing part, in particular by means of screwing, and fastening a
second bearing annular disk (32) associated with the figt bearing annular disk (31) on the second
housing part, wherein the first and/or the second bearing annular disk (32) comprises a material
having a solid lubricant.

16. A watercraft, in particular a ship, characterised in that the watercraft has

an upper rudder carrier bearing (100) or a rudder arrangement according

to any one of the preceding claims.

17. A rudder carrier bearing kit for manufacturing an upper rudder carrier
hearing (100} for mounting a rudder post {54) of a rudder {50) of a
watercraft, in particular a ship, characterised in that the kit comprises a
bearing housing (10), comprising a housing base body (12) and a housing
cover (11}, an axial bearing (30) comprising a first annular disk {31) made
of a material comprising a solid lubricant, in particular non-metallic and a
second annular disk (32) made of a metallic material, in particular
stainless steel, a radial bearing (20) made of a material comprising a
bearing bush (21) made of a material comprising a solid lubricant, in
particufar non-metallic, and optionally a rudder post sieeve {22} made of
a metaliic material, in particular stainiess steel, and optionaliy a sealing
means (73), wherein the kit is configured in particular to manufacture a

rudder carrier bearing (100) according to any one of claims 1to 9 or 11 to
13.

18. A method for manufacturing an upper rudder carrier bearing,
characterised by the steps:
providing a bearing housing {(10) that comprises a first sleeve-like housing
part, in particular a housing base body (12), and a second housing part, in
particular a housing cover {11},
inserting and fastening a bearing bush {21} comprising a material having a
solid lubricant, into the first housing part, in particuiar by joining by
means of thermal expansion and/or giuing and
fastening a first bearing annular disk (31} on the first housing part, in
particular by means of screwing, and fastening a second bearing annular
disk {32} associated with the first bearing annular disk (31) on the second
housing part, wherein the first and/or the second bearing annular disk
{32) comprises a material having a solid lubricant.



