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1 5 Finned Rudder 10 Specification The invention
relates to a finned rudder according to the preanble
of claim1l. Rudder for sea ships serve for the
controlling of sea ships and are usually vertically
at- 15 tached to the stern and can be pivoted about
approxi mately 60 towards each side. The traction
current of sea ships causes a rudder pressure that is
di vided into a resistance cqnponent di rected towards
the driving direction and a transept-directed contro
force that causes the reaction of the sea ship. For
i ncreasing the transept ire control force a high
efficiency flap rudder 0 ?“ﬁ?’%‘é’gﬁé havi ng a nmai n
rudder is known from 20 EP 0 170 919 Bl which can be
pi voted by neans of a rudder stock that is supported
in a seawater-tight duct through the ship hull, the
so called rudder trunk (Koker). At the, with respect
to the driving direction, rear edge of the main rudder
bl ade a finned ruder blade is joined, that is
§BFH§FﬁBPe via an adjusting device with respect to the
mai n rudder bl ade, wherein the adjusting device
ﬁontalns an eccentric rigidly connected to the axis of
R mdepiion cintep 1P adianed IPdeGCearinge theipreampisgf slaim t-hat

is joined with one end to the eccentrlc and wth the
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FRERONeRi iregied frwvarnds ﬁi‘erdjbrtﬂérdWGWQérG@B)ﬂ trw@epﬁ*difﬁgteérogetrol force

thet efsed Qﬁer’feaétféﬂ J?Mhé Rea rsHi‘éi Fétehcraidind Te’ RaRest- d’i’r@&e& REntrol
franeuyer abj gcze g is inproved therewt
BRB4 M oeHiiooh B 4ty i esech dovBa SR SRS Rrigiam fom
EmAat7e GfESBBWB!plof:arabe_n'ﬂydstecf b}dd\eér:js drduaddristbck fiabB@upported in a
ositiv ui de e i u r, .
BB o5 0 SBSUH HSS B 0B TR ok i
rgsRechbio the divingedineetinni, garfesigenetithamaireudfiénblddera finned ruder blade
|9 oYr%td' gt iPLGLARIE bi%tan'a%gt{%ﬁ’ry@eg/k@%tﬁ % e&%’fﬁle' n[?% % Er blade

I S support ed In earl
Wftﬁﬁ“ 5 adiystien daviesrcaniains an gogetric, rlglygw easandled o the axs Of the
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bearing connection bet ween t he pi voting piston and the
A@%‘tﬁ?aoh 'agthg'n’?‘atiﬁ3 Ridd& blade thus causes an additional rotation in the same direc-
tion and of the same magnitude of the finned rudder blade at the rear edge of the main
rudder relative to the main rudder, whereby the transverse forces generated by the rud-
der are increased and the maneuverability of sea ships is improved therewith.

From EP 0811 552 A1 a rudder for sea ships is known that consists of a main rudder
and a fin joined thereto that is positively guided by the main rudder, which fin is provided
with a slide piston coupling out of a slide bearing formed at the fin for a pivoting piston
that is connected to a coupling bolt that is supported in a slide bearing having a bearing
housing attached to the ship hull. By means of an arrangement of a hinge bolt according
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novenent between the pivoting piston and the coupling
bolt is facilitated, by neans of which bendi ng

nonents caused by pressure onto the rudder and acti ng
BKMt 126 VB9stem 5 are conpensatzd and the pivoting

pi ston and the coupling bolt can be pulled out of

their housings attached to the ship hull and the fin

in the vertical and horizontal direction after

torthe iep 9fa cerdamicint betwesmige piveling pistoreanddhe epipbmesbrlt, efmpared
B e bﬁderﬂeamf’gtdbﬁﬁébtlbrh Set@éé’rpﬁwb Bgotﬁ}igsptlé?(gh émxdthé Q&Jplmg piston, a

coupl i ng bolt 10 canti ng
POV Retiagn Hegialed Rison GHa eacauping R fasdiatiginBy means of

Whitts Beratingorhémerits 64usedl by pRsbird oadhé hﬁﬂérbahdoéctlhé‘l @n the system

LVotin abo W the | ongitudina hi p, axi .
e e e fthe bt Rl el iR ol Befp Piep vt of e
licuisiag$ sifachedtotthaship hell #ndtbhe fin oithe vertiead sndvheizoralfdirecten after
x?rﬁéc‘km@%etﬁ?ﬁgefdoﬂnécﬁé}ji causes a conbi ned pivoting of the

n of the pivoting piston, respec- tively, about the
| ongi tudi nal ship axis (X-axis) and the transverse

2] rﬂn&r@h@&nénzoﬁé(hxﬁée Join$ bétesd ﬁ@%%mgﬁgg&#@nd {hB c§l§5ﬁhg Bott, the
S

cicﬂnﬁar cg}%a{\tﬁ\tg%eshmqfegagga cagehiorc@ ﬂgtrqpnstg%fx% LUE In{.gt;_‘onlyhcause a rota-
timrqﬁmeefm arduimsretsygof flesr nemdg @&tcfmrabbhteh@toﬁgftdamal shindgs Dhisxis),

tgb? Lafso %ou{( 'ﬂ\% tll?aln&%?se] s% ax RQE ag%é e gf tg% Ihtrtlngg boLRt c?rﬁ%when a force

npensa
ar:t;ertm tbalﬁnélhﬁt pa@essv c(ombamd Pjvoling ofdbe fiwsisihb lproting pigten, tréspec-

tlv@l&t Sout ﬁleq&{g‘ﬁﬁcﬂhﬁ %ﬂlpbé&lst (&eams"i‘%&‘ ﬁ"ee@ar‘%%#@ Erlgrg I%f(lg\gﬁ-a%g) is

Mor eover, the |n e joint HETISGS on

daﬁaééarﬂ%qeevﬁn'mwh wafeh go fﬁféﬁ@é e p'vomsa?astrrre@@ybﬁhe atnegjowt is

e bl chinpasss @ﬂir&gc&ﬁpdnb@t rﬂhrﬂ%pér@éd’éﬁoula‘r PhePdtd @tat lcnts the
owever causes. a

d
R 47 485, b IR o5 Py e RS £ GREPPETOROVFSTReA Capensation
abastethe nerjicdb ehip meig (Y-agis) ianopppkibleasinanthefatier ghietdrinmed bl the

%%%F§?%%E§@ﬁﬁplngly expensive materi- 25 als. In

design of the coupling bolt as a bolt
formed in a slide bearing having a bearing housing

l\ﬁd?émfeh %dol‘uﬁéeq&ntt Mpnbecs a’ é‘?rh?lphlﬁ& ﬁ@&aﬁ@hﬂﬁ?ﬁ};} th@ﬂlqge bolt

i's cl osed Its en acl n

”&5 ﬂﬁ?ee%i'f%%a a%m@wten%@m Rt g folbcn prvier £ asPBrihe rudder

férossTadisi Howbe cdlbek rétébrrﬂe%on@fngtlékge b&@rﬁé B&s‘ﬂﬂbtﬁahn& RADAY @ase
| st on out UId ne rnl S not

ikl P A eneia R of DR BEngl abd ShirspoTns NypisBese mater-

alsnvention is to specify a finned rudder of the
afore-nmentioned kind that assures, by means of an

i nproved novability of the pivoting piston, a high
Irs pgdition, the design of the coupling bolt as a bolt formed in a slide bearing having a

bearing housing for the piston that is attached to the ship hull and that is closed at its end
facing the ship hull, is complex and accident-sensitive in case the cushion formed in the
interior of the bearing housing above the piston out of an gaseous or liquid medium is not

sealed seawater-tightly.

The problem of the present invention is to specify a finned rudder of the afore-mentioned
kind that assures, by means of an improved movability of the pivoting piston, a high sta-
bility of the connection between the pivoting piston and the shaft journal with low effort

concerning the production and assembly of the fin coupling.
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35 bility of the connection between the pivoting
piston and the shaff j ournal with [ow effort
concerning the production and assenbly of the fin
erwridongo BKM 120 WO 3 According to the invention,
this problemis solved with the features of claim1l
The solution according to the invention assures by
neans of a novability of the pivoting piston in the
diccazding tritheinvéritien, ltios grioblaohi in sdlveswith tleedestues olelaimi 5 and
the transverse ship axis 5 or Z-axis at an arbitrary
defl ection and therefore arbitrary rotation angl e of
The sefdliaR acoerding to b dyentioneasewres by meansif @ ragvabiliyrof the pivoting

Krs@%\' i$ trRMireBtfoh 'Wihe%@ﬁb&lhél thﬁfaXIE REXERRNAE iHeQan@@érs‘!@ﬁfb axis
tin n connect ed the fin and the shaf

PRI o AR AT oR RBS Diretorh ariary fosdtion anele, 458 MR rud-
aémmbesmg vegitaltship gxi3i dntv-mﬁn Bigtingdl emaBilitg e tHeScohhedtien BétReen

Q&Olﬂﬁé ggtoh ﬁnecle%do A fne?rg{)isgaﬂgmgrﬁg(lc%{d\ﬁ%é cg{?) tﬁ%ﬁhtp hull

th@t lsn@emdew ﬁhatdesmn biothe jaimtttebringoalertecdrel is therdferecasaqriaterto a
l’&Wé?fort'ré&rc}ntbaﬂro&%Wéss\ﬁeﬁl R M cal borehole, into

h the jolnt bearing housing the shaft jour- nal is
inserted. 15 By neans of this construction, the free

ﬁié‘ﬂe’i&bl} |tﬁé/p|ﬂftlné B@toﬁhé’ iﬂéérfé@ ifRb %th@ﬁzdnfbl Bcﬂ'@hcﬂ% érthb @&ﬁ)hnqhﬁous-
connecti on bet

56 o Bigoies & it Poieho Sftapiich P E R R oo pe ghat Jour
mﬂsudEMea si npl e assenbl y, also an easy di sassenbly
for repair and service purposes. 20 In this
enbodi ment of the solution according to the invention
Bhmepis/oftthin gopstrgetion, bafrelbenovekilite abtbd pivoting pisten in the X-Z-plane

|§ %Brﬂ@iﬁ&‘j Q/Wh Eem{phe%rfdl s%fég@onﬁ&qloﬁ’ U%] fweeh ﬂ’i\étpl\)gfl cﬂt yglﬁon and the shaft

bor ehol e of 'ange 1 n ori zontal rect
jsgnglibat aa%%ﬁﬁ%dqsws%"aplﬁ éﬁ%ﬂ’% Alsel aRBamY disrgsesnbly ﬁ‘é repair and
shadd prgssesial with or without the flange is possible
afterwards. 25 Preferably, the joint bearing consists

of a spherical bearing having an inner ring having a
loythis echbbdiskentod tiehsdigioh aiccdrding tantpe tilentsdmathé p]vomngr]ﬂd;toram be

rEIeﬁQJBeFFO% lt@%ﬁne&@ﬁ?@%e(}ﬁkgé ar?dJEJug& gut o@?\%cb‘}l?% ?fr tiae tlzpr%e in

avin nner ~sur
thqe,@o@qg)n@i digastion, fsadbatf simple instajlation pngereqting of the shaft journal

Vit drmﬁbme lo fRHESH pasgr,m@s@er@gl@et ed to the vertical
bor ehol e of e coupling housing. 30

Preferably, the joint bearing consists of a spherical bearing having an inner ring having a
cylindrical borehole for housing the shaft journal and a sphere-layer shaped outer surface
and an outer ring having a sphere-layer shaped inner surface adapted to the outer sur-
face of the inner ring and a cylindrical outer surface adapted to the vertical borehole of

the coupling housing.

The design of the joint bearing as a spherical bearing does not only allow for an optimal
movability of the pivoting piston with respect to the shaft journal connected to the ship
hull, but also assures an optimal pressure distribution over a largest possible area, so
that also under extreme loads a largest possible stability of the joint bearing is assured.
Alternatively, in case of predetermined load limits, the joint bearing may comprise smaller
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The design of the joint bearing as a spherical bearing
does not only allow for an optinmal novability of the
pivoting piston with respect to the shaft journa
sxvnetwd to the ship hull, lut also assures an
optimal pressure distribution over a |argest possible
area, so that also under extrene | oads a |argest
possi bl e stability of the joint bearing is assured. 35
Aimensions Ay abgessarn fardrstanoé inpeasd ef binge heatlin® adcdrdan joists due to
kBoWe RiccRRALMRGg R, conprise smaller BKM 120 WO 4

di nensions as necéssary for instance in case of hinge
beari ngs or cardan joints due to the |lower, force

tmarsam Iotltn@gar@f e mnEhfth&faﬁé jdir® %é}iﬂg AR el Bsembmf a force-fit

PR £69r4n Sy e R Fomsfichn oo Figpringly fornected n the
aemmicdtrecmnn with redpgctdo eaercdtber. Partigliarly] inglaye ofoan pietrigeebnhéxtion

Bar teer‘é 9{ téh‘liﬁljoumaﬁ gr?c} th r}}n‘M anq Eﬁﬁgjg)ﬁﬁ béac}m aé:nha ‘tlgﬁ? Vl\'%OVﬁblhty

phige pivafing m%im inghe dﬂfﬁﬁthrhé tmmmcammgaxm‘ ort\h@aq igiamgured, so that
be&izh rﬂxﬁavoﬂﬁb@%yt df %baaioumpacp kld frvto e m%uh? @tc'oﬂlgensated in

g:aﬁgn i.n the di'rection of the vertica |p axi s
ecfi. assured, so that al so an unavoi dabl e pl ay
of the coupling of the fin to the main rudder is

e, Y- 1rect|on Prefera

[y, t )
PREBEAD e Ant Mg 4P isEndic] B<Bihg Potipriseas pealehal (g s faroer
then ghenantidi dﬂngthsoﬂ tae geter rind) évat bbwiresxthall the émgt ingofutts egainst the

AL Sin révglg in ctaQ@Bf s‘%%ﬁé’é;] g oﬁrLbai%oJelﬂw%n srbrf‘ﬁ'{e o \)opr%naé{&]i Rith respect

ain out er
qu%’e‘hﬁgowm@)e??éh@@ eofregnpadipg lange-#rga Lwdtdtswbwomhs alegyregitaran-
ftdgt o the shaft journal, so that a correspondi ng
| arge-area | oad distri buti on i s always guaran- teed.
For fixation of the joint bearing inserted into the
Farrfixatical of krerjsihDbeariag inbéredanty fhd VagticRiosbBéHd@: of Aedupkngatbusing

9 B A AR 50255 BB, b s v
futtoagrinshithe droof facdseof dinet euterringcpndratk mp@tedriste cr@dhrigndoves in the

\@rtfc‘é%@l{eh QP%%Sco'ualhgh%ugl R, LRddin BRY &0l r?gnr(?rigsté?g preferentially

coup u3| he securing ri
%¥§m§¢éﬁﬂﬁﬁﬂm93 desi gned as snap rings. In order to
assure the nnvablllty of the spherical bearing and
therewi t h of voti.n 25 piston even in case

In oreigrto 5??% thea'a@\@g@/. fdre, sehsica rPeatingeand,hgrewih Hbth&rfa"c’t'”g

fisien evenein casengf mftbtf'at”lh@ gaggrd%ellvé @ééwdvé?athb Mghet ONPANS e &itter ring
S ubr.i ca

8% 102800 By Ppsd R oo BT b Bl P L Enectc

te mmqéerssqrfgpe gicthe |splnamgalandrnaujvja regareelsifer servicing and adding a lu-

bricant, wherein the channels are seawater-tightly closable at the outer surface of the

coupling housing.

Preferably, the lubricant grooves are centrally aligned in the axial direction of the spheri-
cal bearing and are aligned with respect to each other with respect to the outer and inner
ring of the spherical bearing.

The connection of the pivoting piston to the coupling housing can either by effected
force-fittedly by means of a press fit or force- and form-fittedly by means of a locking

s
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bricant, wherein the channels are seawater-tightly
cl osabl e at the outer surface of the coupl i ng
housing. 30 Preferably, the |ubricant grooves are
cs kg lwo al i gned in the axialg direction of the
spheri- cal bearing and are allgned with respect to
each other with respect to the outer and inner ring
of the spherical bearing. 35 The connection of the

Richent thatds B?r@ﬁléd%h}‘d&gﬁ B%ofeﬁbl@hri tRE cHIRY ﬁ&sﬁw@?g@tﬁe{b@sg oPe piv-
ress fi
UL BISRE 1A% Fipaad 1B b nefroBEiRergle & R ey tmeping sp thet
\dDe& fittesiive buttshemlinsisths oueneddch rob thgpostionasf ¢feopigoting pisktd that is
tin I st on
GRUREA it O HSHBRa! B holP rE M ufiha ORI V- OLINd P

IS inserte nto ol e of the
coupllng housing or that force-fittedly butts agai nst

trihe ldéét tﬂfdeﬁ;iﬂgf A6 Gnvahtidhfd RHHek %t&és Er{bea&?/bﬁ(tﬁﬁébs% the ||nvent|on

% inserted into the horizontal ™ boreh

Sl“a ’@Edﬁf’ MEORAGE! hYy megnspfaniegbadinentdapiraddn thedigure. itis
BhMﬁﬂhlon and further features and advantages of the
invention shall be explained in nore detail by neans

of an enbodi ment depicted in the Figure. It is shown

iFig: 110 Fi o2 schematiectiderigw of asfinded widdev anfanged in theestern sekdien of a
arranged idpt he stern section of a ship; Fig. 2 a

pl an V|eM/oP a coupling housing having a vertica
borehol e for housing a shaft journal and a horizontal

liargr ghol S fa%lamﬂ?ﬁltoﬂﬂ c&;pl?rhd’ﬁ&l‘smg hQ‘J|n§§ QQelgEHi Ibé]éhgfé €r hdushg a

ngi tudi n cu coupl in

accor di ng Sﬁ%ﬁ jeprgat and 331%520”16?9 e aorgetr%wt pioting pigton and

view of a ship stern vvlthapart of the ship hullfl, a
opel - ler r that con3|sts a

ﬁglﬁ ruddgdrk)@'t&mgal gmfﬂ:‘rﬁ&]g}dth %ué)gnq 'Q)OUF'H% ARgrYing t?(f?g 2.

rudder 3 via a hinge- shaped connection 13. The main

Eid dﬂ?ﬁov@; d senbhhtd é(deqwgfcat ¢p ét&n%nth%&%ﬁrof ﬁ{fos‘f“\%h]uﬁ 1, a propel-

inserted into a recess
FuAde¢ aé&ﬂﬁ%%%qef|t§at|°@aﬂsts ?fh? Bt uedRs 3sa® fiud joined to the main

tubder Efa a Hingddhapdd sbakedtion f1QrTHeQﬂ§liR ReddehB %J@rhﬂ} nected to a
i atoeB e acuPoRg) e P s 3 HB FcBigont 116 ead
through the ship hull 1 through a rudder trunk 10 for leading through the rudder stock 11
in a seawater-tight manner and connected to a rudder engine 12. The rudder engine 12
causes via the rudder stock 11 a maximal deflection of the main rudder 3 of approxi-
mately 45° towards both sides with respect to a position of the main rudder 3 aligned with
the longitudinal ship axis or X-axis.

The controlling of the fin 4 takes place positively-guided and coupled to the deflection of
the main rudder 3 by means of an adjusting device 7 arranged at the top edge of the
main rudder 3 and the fin 4, that contains a vertical shaft journal 5 that is connected to
the rudder trunk 10 at the ship hull 1 or rather via a flange 15, a coupling housing 8 con-
nected jointedly to the shaft journal 5, a pivoting piston 6 aligned horizontally and a slide
bearing 14 connected to the fin 4 in which the pivoting piston 6 is guided.

In case of a rotation of the rudder stock 11 by means of the rudder engine 12 along one
or the other rotation direction, the main rudder 3 is deflected in the respective rotation
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.causes via the rudder stock 11 a maximal deflection of _
“the main rudder 3of approxi 25 mat e'1y 45 towards both

sides with respect to a position of the main rudder 3
Fxvonrdyi th the longitudinag ship axis or X-axis The
controlling of the fin 4 takes place positively-guided
and coupled to the deflection of the main rudder 3 by
nmeans of an adjusting device 7 arranged at the top
eblgrtion by b errespOndifiy dhglelubdar ths vértichl Mg akis Br Y-axit.ITle to the join-

S L e R e SRS g Ry PR o e
whig hall 1 ManfgeadjBlingdevive, am gdditnsi rotgtidh afdime fimeinttesdsame direc-
Jt!f’ﬂ Bheq @foﬁrﬁat&lz(?af ﬁ% g'r?] Jﬁéﬁnﬂﬁée B'ca eB'r¥I9{n)entg il r?ﬁgﬂ'?uo%gr 3,

orizo
?fﬁémfﬁ i8 aksq'ﬁelmre tqdr?@pmxmqlm@/ the w@ﬁe@nglg oflgthe deftection
35thb ﬂnéiﬁii&ld@f 3 @ma Qbr?és‘p@rﬁblribﬂy hbeaded ARl frasdvOeK fokdesbdfrective for

et Slnoct Pachpdie: snmaied ty RlBHeGREE et | oct od |

the respective rotation BKM 120 WO 6 direction by a

e ' shi [
608 80 BL by R0 S LBl i) Ry Eele o
benhgénganonpdnds aafion themdlutehnweand 7t that cen teadcinicase @fcomrdraeondmgly

fiddyrdd syt ttle%rmg%hérﬁ f'?éjgrlnor#g t‘tﬁlﬁ ?cﬁ\}i%ﬁalafghéﬁ%ﬁ le[atheHR \of g'%r %ustlng

an additional Totation o he sane
feviRs Qe teapipPozithineemih & an parlysabrasiondg e aeiet of @ cteaugcé@ of

theladjubtit® dedicé her padsAndregider 3, S5 i.e., the fin 4 is
absol utely defl ected approxi mately by the doubl e-angl e

of the deflection of the main rudder 3 and
barderspevald sgdhytensions eas esntt bethe farsareps® dof thecadjusting device 7

ai r?rjiadt MS {)O& %lliecﬂ}ed&sgdﬁ der 5 d%dl%ué?%}éﬂ% 75@ ngtel'l)%& & %nnectmg

ershaft @dtnﬁlafﬁ toathe pivotingswietpi € i prioviden ladmpwg sm’qemm ¢hatrallaws for
&U@F‘rﬁfms’in @ﬁ‘gnélé‘ fanbé Gf 4490° wilh rQ@d&gﬂ t8 %é@%ﬁﬁs‘?upaa%s RV-3dCthat

justi ng{a evi ce at can ad, 1 n _case
¥

W@gﬁa hijicpse afefgar@heéae Eroaabsasng Hg%ddgﬁa it e directed i

AEARECtibh @f tha diavb bl srfpmwé bion-agh effﬁr(fjétcﬁm%séchﬁ components of a
ions and.th

dj 7
Bl 5% P P B B RO PR ees kot oy 1o flfsverse
il ads bng-adievsice F conpearaetich mbeneof is ribb pbssilte des tot the fixedly
éac%%ie% &b%'?th?&@%ﬁo%?ﬁeg}“& cants of the function parts of

ustlng evice 7 appearlng in case of arigid
de3|gn of the adjusting device 7, a hinge bolt for

M&HE et 'tﬁ&hméé“f%m? 'E!«‘%ﬁnsleg léﬁfti)ael srﬁalﬁ l%ahh& aFEaVéHtérR\%eH'@taomnge

6 is provided known sys [1Tows f

%m&aﬁ?eé&ﬁtﬁsaaw%@m‘dmﬁg@enﬁonmg @bthw Wea%@p@ ordef 9 be able
tb esoreithd RabiersiBices. aptisSreqUireé RowWeSer 4 bértespbrivRViBfgelvBlume con-
graé}loﬁd 8} Q? ts ga&%&n%ylr 6”?%5@%?&&9 Egpﬁ:ca o%pc%af{iglghr-]s%elngth und corre-

spondingly expensive materials.

According to the present invention, instead of a hinge joint or a similar joint between a
vertical shaft journal 5 and the horizontally aligned pivoting piston 6, a joint bearing is
employed that allows for, independent of the deflection of the main rudder 3, a pivoting of
the pivoting piston 6 about the longitudinal ship axis or X-axis as well as the transverse
ship axis or Z-axis. This free movability of the pivoting piston 6 in the plane spanned by
the X- and Z-axis assures that the adjusting device 7 compensates all forces in the X-
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20 the direction of the transverse ship axis or Z-axis
or aré conposed of conponents of a force that acts in
the direction of the longitudinal ship axis or X-axis
and the transverse ship axis or Z-axis, since a
BOMHeh¥& i on novenent is not ’possi bl e due to the
fixedly adjusted rudder throw about the Y-axis. 25
More over, the hinge joint conprises only a snal

beari ng area determ ned by a hinge,..balt that .

a8 e 18 BB 58 b B R ESLIoB s OF cemePReehgae
gdfistig devicedt. der to be able to absorb the rudder

forces. This requires however a correspondi ng

| ar ge-vol ume con- struction, or as the case may be,

Fig @uihows atihe plap plewcadiFigh 3shows igte-lengitedien! Kutdhel kafigehousmg

& BORE I AP hgCIRRE Y d’e%lcfgﬂt &hérﬁét&ally&g PR CIOfofl b&%e&tﬁhgt tA@ vertical
resent i nvent | on, 1 nst ead

Srfaurel oy e BSESRE ARt Bt Ball S Rarrling Botsie & somiges @
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Due to a larger axial width of the inner ring 91 with respect to the outer ring 92 it is as-
sured that the inner ring 91 butts against the outer ring 92 even in case of stronger pivot-
ing movements of the pivoting piston 6 with respect to the shaft journal 5, so that a cor-
responding large-area load distribution is assured.

For decreasing the friction in case of a movement of the coupling housing 8 in the vertical
direction or in the direction of the Y-axis, a lubricant film is provided in the cylindrical
borehole of the inner ring 9, so that no friction forces hinder the axial movability of the
coupling housing 8 with respect to the shaft journal 5. For generating and maintaining the
lubricant film a circular lubricant groove is provided, centrally formed in the inner ring 91,
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vertical shaft journal 5 and a spherical bearing 9,
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10 housing the pivoting piston 6 and the vertical
" borehol e 82 for housing the spheri cal bear- ing 9
having the vertically aligned cylindrical borehole of
the inner ring 91 for housing the vertical shaft
BINPAWS. By rel easing the Ifock screw 18 the

hori zontal pivoting piston 6 guided in the slide

beari ng 15 14 can be separated fromthe coupling
housing 8, so that the fin 4 for instance can be
Bezygszei @™ m t he main rudder 3 for repair or service
purposes. For exchanging, or as the case may be,
{epal rlsgﬂ) r]e adj usting device 7, the shaft journal 5
sto M'eased fromits connection to the ship
2hu|| 1Prsmallemat the spherical bearing 9 can be pulled

q\?aq,gﬁ@? M th the coupling housing 8 fromthe
vertlca t journal 5. 20 In the sanme way, a sinple
4ssenmblfjn of the adjusting device 7 is guaranteed. 25
@KMZO\@aQ ouﬁwugszel chenliste 1 Ship hull 2
Propel |l er Main rudder 4 Fin 5 Shaft journal 6
Pi vot| er""ﬁF%P'ﬁtﬁ“ 7 Adj usting device 8 Coupling
Housi nqadjBtigpdeercecal bearing 10 Rudder trunk 11
udder udder engi ne 13 Hi nge- shaped
é? nnect(fsoéjﬁﬁ]léffaév de bearing 15 Fl ange
Spherical bearing

10 Rudder trunk

11 Rudder stock

12 Rudder engine

13 Hinge-shaped connection
14 Slide bearing

15 Flange

16, 17 Securing rings

18 Locking screw

19 Closure screws

20 Lubricant channels
81 Horizontal borehole
82 vertical borehole

91 Inner ring

92 Quter ring



.16, 17 Securing rings 18 Locking screw 19 Cosure

screws 20 Lubricant channels 81 Horizontal borehole

82 vertical borehole 91 Inner ring 92 Quter ring 10

PCT/ EP 2007/ 062769 O ai ns Fi nned rudder ﬁtﬁ‘/éﬁ‘ﬂod’hoezmg

mai n rudder (3) pivotable about a vertical ship a

or normal ship axis (Y-axis) and a fin (4) jOIned to
Claifiee rear edge of the nmain rudder (3) and positively

gui ded by the main rudder (3), which fin (4) is

connected to a pivoting piston (6) joined via a joint

bearing (9) to a vertical shaft journal (5) connected
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é?'%ﬁff ia iaggat ‘?er%ﬂ\[ﬁr to ?I‘Ygﬁ'ﬁ?l\ﬁ;‘?ﬁ AﬂJréﬁY&@ d:i;?nl)(\%:}eq tg the ship hull
(1) savdt s chivatdhbe fmdependenmt af tHeodefleolion ¢Bthe méinauddanpB) aout a
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earl
herizontal axiss(X-axés) and thetvedical shiprixia{¥daxisidder according to
claiml, characterized in that the joint bearing
consists of a spherical bearing (9) having an inner
fhargetegaed MAhatng a cylindrical borehole for housing
t he shaft Journal (5) and a sphere-layer shaped outer

f h h .
BB A P oA A B G W S0 o
thlabcanprises a iverdjcal (b@fehokr(82)dntoywhicidihe jeint beating (93 hedsingethe shait

e vertical borehole (82) of the coupling
ﬁous 8'32@)3&&5 Fi nned rudder according to claim 2,

characterized in that the inner ring (91) of the
spheri cal bearing (9) conprises an axial |ength that

2. Jﬁnneda rugg rr atcgg' lné tt]g E:Iau%f1 tc:hgira(z:lflenzed in rt]%t the joint bearing consists of a
spherical bearing (9) having an inner ring (91) having a cylindrical borehole for housing
the shaft journal (5) and a sphere-layer shaped outer surface and an outer ring (92)
having a sphere-layer shaped inner surface adapted to the outer surface of the inner ring
(91) and a cylindrical outer surface adapted to the vertical borehole (82) of the coupling

housing (8).

3. Finned rudder according to claim 2, characterized in that the inner ring (91) of the
spherical bearing (9) comprises an axial length that is larger than that of the outer ring
(92).

4. Finned rudder according to claim 2 or 3, characterized in that the shaft journal (5) and
the inner ring (91) of the spherical bearing (9) are glidingly connected in the vertical

direction.



. (92). 4. Finned rudder according to claim2 or 3,

10.

11.

characterized in that the shaft journal (5) and the
inner ring (91) of the spherical bearing (9) are
glidingly connected in the myertical direct 3007/062769
PCT/ EP 2007/ 062769 5. Fi nn\éd rudder accordlbgglEtpé at

| east one of the clains 2 to 4, characterized in that
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i D2natebutt against the droneiicenofdhe iouteniring (92) rapd aess insertedrato circular
I using (8). 6.

FBRisR edteatofereRta i Pyl B e i n

that the securing rings conS|st of snap rings (16,

17). 7. Finned rudder according to one of the

recedi ng cl ai s characte n that t. .

AR T AcCa S 45 6o S, SRraReIifag,n 35 g sbelfipa RGs consist o

SiHpaings @6, bparing (9) conprise at |east one circular

| ubricant groove (93, 94). 8. Finned rudder according

to claim7, characterized in that the at |east one

| ubricant groove (93, 94) is connected to the outer

ﬁlﬁﬁ%@ﬁgdé} c&;}ﬁ“ ﬂ‘lg’ R 1RESIHHY didhhs 2it6 6 chafdbieriRl in that the

nne er accordi ng

et ine 673 i ABH % SRS A APREroR A a0 o leastone

titcalal lubricédnpgrableesio4.he outer surface of the coupling
housing (8). 10. Finned rudder according to at | east

one of the preceding clains 7 to 9, characterized by
Iubricant grooves (93, 94) in the outer and inner ring

H‘lg%r Can Lccg%é;sﬁhgghcgl lﬁ?ﬂt&ﬁﬂa& 99 that‘fma' &tleast one lubricant

grooves are central with respect %po
grioevea {Q3a 194 isr emne@iﬁd & theheutets pyréace e the carrling fb’gi'"% via a
ag, alidgned with respect to each other. 11. Finned
aer according to at |east one of the preceding
cI aims, characterized in that the pivoting piston (6)
IS fixable in the horizontal borehole (81) of the

IQIT%%JJ ruggerha%gosrdlﬂg 1§ 8him £YendRRVH128k iR thAHE ARG (B is seawater-

tightly closable at the outer surface of the coupling housing (8).

Finned rudder according to at least one of the preceding claims 7 to 9, characterized by
lubricant grooves (93, 94) in the outer and inner ring (91, 92) of the spherical bearing (9),
which lubricant grooves (93, 94) are central with respect to the axial direction of the
spherical bearing (9) and are aligned with respect to each other.

Finned rudder according to at least one of the preceding claims, characterized in that
the pivoting piston (6) is fixable in the horizontal borehole (81) of the coupling housing (8)
by means of a locking screw (18).



