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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 600 towards each side. The traction

current of sea ships causes & rudder pressure that is

divided into a resistance conponent directed towards

the driving direction and a transept-directed contro

force that causes the ggpehliRiudgef the sea ship. For

increasing the transept-directed control force a high

efficiency flap rudder for vessels having a main

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
SpscHiratignf i nned ruder blade is joined, that is

adj ustabl e via an adjusting device with respect to the

mai n rudder bl ade, wherein the adjusting device
Thednieationsredateeioceinnedeuddegiadéoydiog tntbe trezhntiie bhalaiaxi.s of

the 25 finned rudder bl ade and an adjusting rod that

is joined with one end to the eccentric and wth the
Rusidrefor saa ships sefviexfedtheaiontrolitg bheeasstiips hnd bread§uathendrtically at-

t e C rotati.o f . LN _rudder :

g 13 e HERCnE LRt ool BB PR A TotalEe Bappesive. The
tragtioreeurrent oh seadhipd caheessamedengressurdehaf is tdihéded inteeal resistance

. f th [ 3 d
0 080 B S8 95 o e en R ot
thftoratiess Heneseatiard obyhet bea shid- Fdeincarasingnbe e;us]edptajnﬁctbba:ontrol

e hi b 4t S
R L e R A T ——
ER GAT0 8thBi sthehafandermiated byloheans afindl rialde Etoj:lOiHaeﬁdsuppoﬂed in a
.q.that, i iti.vel i ded by t [ er, .

o BGER O B L VLY, YRS 08, R,
respect toftheldé\l_rilhgidiréxmznj m@rfedgabdtr@tnaﬁiheuddem bfame_aaﬁnngdlruder blade
o t t that is. connected to a ¢ i ng .bo
O N AR T e
whiacairs itmagaditls*.tag]tdm'icﬁpcdntw?\fﬁri; pcdfuﬂtricd(i@wy%ﬁicggd to’ithze ?xis of the
, nt of , a hinge bo ccordin 0,.
i ARG TIe She.2h Aulising e el Blro i BIasith wdhepetegic and
withrite dther eraitplai fixgd point at thegpidma adjacent to the rudder stock.

A rotation of the main rudder 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 0 811 552 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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to a pure slide bearing connection between the
BRVIVIQbIvAg pi ston and the coupl bng piston, a novenent
bet ween the pivoting piston and the coupling bolt is
facilitated, by nmeans of which bendi ng nonents caused
by pressure onto the rudder and acting on the system5

erp
TSP PSRN PRI IR . oo

toétﬁ%%ﬁ kegripg EoIFCHombrtveam thettioting Aistom etrhﬂetheewnhoalplston a
mERhdh0 be&RBh ahe Hivbfitd b:@f&naé‘ntde{ﬁe cHt’thR? ol 9 ?&ﬁntﬁ%@%&emeans of

connection. In an arrangerren e ] ol nt
Whitfebgiditt MagepisstasRet Y pfqﬁséur@dmm thegrup@grtanct #aing po the system

arg %Bl?\ﬁénéélﬁer?cﬁitﬂ t‘gt@ Q)}]Jgpﬁ% BQﬂi?gSgggkouﬂngﬁéﬁ Ic%tg b& ?)ﬁll%‘%ut of their

housings AlRGRE te BiP ¥ bufleanst the fin iy thei vertisal anisbharizphiel direction after

unlRRBY tkhiRgd csMeBtighsi s (X-axis), but also about the
transverse ship axis (Z-axis), so that the hinge joint

cants when a force acts on the fin that causes a

In @AMEPIaREEMBh \dP i Hi H“rggoe‘%m& Bﬁtv\febﬁ]ﬂ%r pl@cﬁﬁﬂ%ﬁ&%éﬁ@th@i&b&mg bolt, the

respec- tively, out t | ongit
dapgersaficantingife ihngetoiahiavaps foressi g5t ax the f(rzifaetm) only saus a rota-

tiofliof AVANARDERHDy olf'fhesbﬁ(i ln@h;%?ér‘?aﬁ%t G l@f'@%n‘%ﬁ S@B%EIS (X-axis),

ivoting piston apout nge j ol nt cause
buEé’ﬁﬁ @P@@éh%ﬂw@ﬁv@@eébmﬁtaw ri®i thef tb%hipeﬁ ghing\glats when a force

acfsh(ﬁ'{ %Q‘mt th@tt caQ@Q§ § ctohﬁ’)me*a% JotiRf of iR fm (SPgtﬁe gﬂ)oﬂﬁ%glrstoﬂt respec-

| east hi nders ensat i on vemnmen
tivelipogtiout Hee ksa@@ltudml SRR gxisaii-axig Yar@ixths)transvam spiosaish(Zegxis), is

dls%HV&ﬁaéel?)@s L Btl&s a 'céséjﬁé ﬁ:i;gﬂorr\eoq tr@/pl\tlcn‘rowg #gs%ﬁjégo%gtr{e%rggeer joint is

hr ow. Mor eover
Ca‘éﬁﬁ&i IbUhPQfgIé“S&ﬁ é’afoﬁr@t @qrmcn@dt anbeoemamgetUlmltmereﬂoﬁhat cants the

boR&f 8/S 'hfn@%?& laorcgtr Fe@%)tnhlﬁi% : he&&\mfﬁgat%fnf %Bgerﬂélﬂgﬁ gompensation

] Ol nt, In or orces .
abﬁtéivtéeefﬁméa@@sa&s Coexiesipaet possiliarsieebé latter is determined by the

adkeRal 4 1k Or as the case may be, requires an
application of high-strength and correspondingly

expensi ve rraterl 25 als. In addition, the design of

Motr&ﬁ/e?: QH@F EQ fis S ,%a sf'n%! %e arr'?a déct?haﬁeab §§;"{her}%’nge bolt

havi ng r|n ousi ng
thaémpge,qséaes ] Qel‘ielnsﬂhmpnMIhihg aht!nechIEe jpist, ¢h osted t@bbsarls the rudder

i.p A
o e B B0 e SRR Mg, o g e e
mag s, Mewriies @nafpptitadiob ed highestizogthi smgi cainmaoﬁdmglypesﬁmslve materi-
out of an gaseous or liquid nediumis not sealed

Is. :
alsseavvat er-tightly.

In addition, 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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The problemof the present invention is to specify a
skiinnBeqypudder of the afore-nmegtioned kind that
assures, by neans of an inproved novability of the
pivoting pi ston, a high sta- 35 bility of the
connection between the pivoting piston and the shaft

AR AR O 5t oo el o

to the invention, this problemis solved with the

THL &I WoRSacBbrdfm 8% " mvérrn%nsa%trrgé %Eg?e%@g fj? %VPBMS( & the pivoting

i nvent i on assdres
PIgPY &t theglirepfiast efrih¢ anh@imi smptaxamrm-axishend thegratnsderealship axis

orsf'éﬂs aKhS anrtra‘Ef)F @é‘lie%ti&ngddep]% I%néﬁgiﬁ'gfgqf)%g e?%‘%ﬁ% 3 th2 25in rud-

Z-axis at an |on an
de&rﬂbpﬂfrtﬁﬁy/eﬂ@talaihlmﬁﬂang Yeaxixf an betimali stehilind otdiee cahoexdtioh etween

thé(ﬁivbh hisﬁalﬂ' ddnf t?d R)rthX fﬁérﬁi A8 PRk IR cé rpelcl(gliéctggdship hull

ection I'voting prIst
thatgs ccaesed by teddesigs thiaé Ion}tdmanm ai@oenaednftﬂietejorbl*asssdnatpd to a

iO\piéif!)rtrgd%@t?in%érog@%%ﬁ%s 3 a@%sggﬁﬁl h of the joint

beari n erefore associated to a | ow
effort regarding production as well as assenmbly. 10

Prgor |b§){)nt a%{'V%&r‘pjhs%ﬁ/gt Q'i@é%&oré%ntﬁlsbl% hoij%%ﬂ%ﬁ goupling hous-

ing thapeoraprises av\@irttqabmreihrde .ghtolvehich the gointttiealind heusirgf the shaft jour-

naPEdendqhousing the shaft jour- nal is inserted. 15 By
nmeans o?' this construction, the free novability of the
pivoting piston in the X-Z-plane is conbined with a

c t he I Vot i ng
SRR PR BB R T BhE R e BBt af G piane
is m@n@ﬂ ylith alssmplaianeasfys ahsece metwechadhe pigptirigr pistod and the shaft
: . this enmbodi nent of the .
o B Y 5Bt AR B S s R AR iy Blsgbeiraggy for repar and
sepicstioinoasan. be released fromits connection to the _
flange and pull ed out of the borehole of the flange in

the horizontal direction, so that a sinple .
In thiseanbbdinieohofotheckerirﬁumtaba:tgding td kree &h@ftbnjtiﬁwbnaﬂing pistoR can be

a OSSI bl e a eﬂﬂ%F’e
roBiesP I bitfelo DRAReisBai AG: Bt & BB ihengiiot wafance i
thebbermon@l bimedtiog, smthanlaeinmplenigstbmtilohgaraiem)ag’iirrgjbﬁ el shaft journal
o hausi n shaft journal and a

WItF?%ﬁer e&ﬁé % {angﬁésp%%sgi?ﬁ dieW@idPace and an outer ring

haV|ng a sphere-layer shaped i nner surface adapted to

tlew% u{er. Surs : . . . . . .
Prefer b@/, he 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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face of the inner ring and a cylindrical outer surface
to the vertical borehgle of the coupling

B}ﬁgagpﬁgo 30 The desi gn of theg'J oint bearing as a

spherical bearing does not only allow for an opti nal

novabi lity of the pivoting piston vvith respect to the

e L] he

duﬁ?%ég&sgghé‘@é? grgg{;]r 'ﬁétggcsur e ? F‘|n tit |88Hn%9vc§rca daan joints due to
the mV@es‘DGCdeslsrmt@gaarea Yo that al so under extrene

| oads a | argest possible stability of the joint

bearing is assured. 35 Alternatively, in case of
Ther gt jevnmainartt! theaohdrirmgtad the hxmtjbte'ar'nmg baabé, Ny means of a force-fit

rd Mensions as,.necessary . .
prE ik 36 ARy o B oh AR Al SR T 5y SRR R0k in e
ve;tmahdlseodqle witb regdest {oozeeh, otrﬁe:nr Eert:twa:m,sm tzhsten@)‘ Aagleing ddrdection
e of. the oi_nt

be%pge‘nbthla%btyt]ﬁi éﬁaﬁ%&t I?I’?e !nﬂ? lin fﬂgegrarbggg a&{%?tgﬁal n%vablllty
of atnd)ptwtmgyplé,tom mthetdwemjmexttheo\rerticfal ship yaxus@aneaxtﬁd aésured, so that

o8 ARSI e B of U1 4 e P R Mahhensatea
th@Nrd}hen@;)monnectl on between the shaft journal and the
inner ring of the joint bearing, an additional
nmovability of the pivoting piston in the direction of

Prefeeablye thd aér Wiy ¢f tha bsheavical\beaxing cbmpmwfnemal ﬂa@ngtmtabt |s larger

thﬁ@%n%parl]lfer’h épﬁﬁglo%&egrpgén&gfégseqr%g Ll henlggef rtm%f f{sl qgﬁms‘t the

ouRr gihg eabh in cashef rstmr@ler pwar)]tgwggﬁotdm%mhfehe mbtlr’@qmtﬁm Qith respect
th,t n.the

to B BTG GheFeo GiiPapane o Sratoaterbd hiae gk ouaran-

teechner ring butts against the outer ring even in case
of stronger pivoting novenents of the pivoting piston
with respect 15 to the shaft journal, so that a

Foc @ixaties b tro Jngtt baatrg@ -iageetad littathaliaticdl bUIeIhOIB of $headdolplisg housing
teed, For . fixation of the

anfl BLRLAF FraPbelah obu et 1 odbr HRG IV e b aepiing rings tha
butt mgamegtheamdn faEESTBdth@SowerS’mg(ﬁridCa’ie inReaed Mo ctragaorcgab@tres in the

securin i ngs t hat
el il a5 ecend e Bl e SEPwipcctrasaire preterentaly
desigs&dt deshdpringsci rcul ar grooves in the vertical .
borehol e of the coupling housing, wherein the securing

rings are preferentially designed as snap rings.
In order to assure the movability of the spherical bearing and therewith of the pivoting

piston even in case of infiltrating, aggressive seawater, the inner ring and the outer ring
of the spherical bearing comprise at least one circular lubricant groove that is connected
to the outer surface of the spherical bearing via channels for 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
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In order to assure the novability of the spherica

' and therewith of the pivoting 25 piston even
BPW@TQQ&OM infiltrating, aggressive seawater, the

inner ring and the outer ring of the spherica
beari ng conprise at |east one circular |ubricant
connec 0 the outer surface of the

. [ ed t , r f e _
@RI &P bead G S ERANA & ©oFarPIEa oRENa g g end of the v
oterddpistgnahatus ir’il;ll'e'rté@:mto tr\t’)d"llﬁifrﬁizlﬁttafqlﬁkﬁeﬁ?éi%ﬂ@{e??cggagngo?o%sliqng or that

- e outer su
bGP Hscia! oo BTl oy s Retpm b Meamolgs qistes that i
inagresdcietatth@ hbiyzoatdl govedole Bf theeoaminglhodsingct i on of the
spheri- cal bearing and are aligned with respect to
each other with respect to the outer and inner ring
Tiod idebeursipingiid €@l inpRabh B8d fdhel ReatGeB RAG tHdd0aNtdest &i8he invention

iyoting. piston to the coupling housing can either by _
SR PR RR 3 B PablBr (B sheth b Ao egistac i o . It i
soande- and formfittedly by neans of a |ocking BKM 120
WD 5 screw that is screwed through a borehole in the

coupling housing into the end of the piv- oting piston

Fighat is inssietedc biak eichhe dinkd AicRl ah@rﬁg‘é@j% ehePdtetnRBction of a
coupling housing or that force-fittedly butts agai nst

the outers™urface of the portion of the pivoting
piston that is inserted into the horizontal borehole
of,, t he n The idea underlying the

li h [ .5
AT O TR O R R L -

i nvent i orshaf fwdral BAd Q%iiiﬂn@@oﬂeﬂol@qﬁﬂ]dﬂ@hﬁy pitAingBREH and

of an enbodi nent depicted in the Figure. I's Shown

in: 10 Fig. 1 a schematic side view of a finned rudder

Figry anged d iBnditugingf & ﬂwr&‘?{ﬁw‘th@_@o&ﬂliné hoSdthPacdokdng % Hyg. 2.
plan view of a coupling housing having a vertitcal
borehol e for housing a shaft journal and a horizont al

Fidor $Helsa $dMen2QISidB Fied ¢¥a/sHip S8rPEt 8RaARE thEXhig KLl 1 a®ropel-
l.ongi tudi nal cut through the coupling housing _
lerafc 847 aﬁwﬁ gidgeg thab consisgs ofa gianaiddes g Rasatfincs ipingd to the main
rudde?\8 @4 adhiSdd-bhapeB dnMédiBn 33PRRd nifn tBesBiRhiM bonhecRd to a
ruc?dre?%t%lck 11 inserted into a recess of the main rudder 3, which rudder stock 11 is lead
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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ler 2 and a finned rudder that consists of a main
I and a fin 4 joined tqQq the main 20 rudder 3
B%Mggng5nge-shaped connectiongls. The main rudder 3 is
firmy connected to a rudder stock 11 inserted into a
recess of the main rudder 3, which rudder stock 11 is

e BERPALghORe SR Bl wE bR Vel 8 e o
ing etithatfiers titighteanadgeest taa chatrontes 3ehdtthe dorinedieT ofeRgfime to the
sy RSP0 o SEHE R0 1 B % 85 oree
ticapgoTdoap pr@im atetyedfithd SBme onagnitedd Bt daused eslativie tth the sR@Ciudder 3,

t DOsSi tj i dd ligned with . the _
o SRk Ol S oSy Bl s B4 g ienecton
oftthe nfdim ribideaBeshdptaeep@atindy Welersaindeehrangtss dorpLdifédbive for

h flection.of .the main rudder 3 by neans of an
tnd Bn et sttt o Sl e g ada o %t o 30
mai n rydder 3 and the_fin 4, that contains a vertica
DRy he ey Hnii s 5o Felfecactls 1 41 girsiass 3 hd the fin 4,
bending Inongerito et angh& agjostingneeviced, jHat edreieby, ih @addér cwhaédondingly
our na ned horj zonta

' .5 . pivot i, i ston .6, ali [ o
aes 14 Bl o BL 4P BB B MR et il BRCHES Flefonts of the acjusting
dewlce O té Femsioing @it Nigerpivai anald ebdy gitrbsied to 8fe pontCaLd&ftrustion of

r ot.at.i an, of ghe rydder §tock 11 by means of the rudder
the AGHHII Lo Vige ﬁﬁ‘%H% €6%°"t he ot her rotation direction,

the main rudder 3 is deflected in the respectige

' .BKM 120 WO 6 directign a correspondi ng. _
in SRR I BT ELEhERsIErt Padicbdn oh it fp Fart B sistng device 7
apbbarirjgoh ggsé Gga ﬁbgtdéﬁigﬁidﬂ tfe b@udting o?eeit@!r%] 7??%9‘}ft%dltrft6rh connecting
' nd the connection. of the fin o} e
*hfg%*:‘%t oM 5 19t PMYING'TISR i}y PERVIFiE dn now, Sylgins i thafzallows for

maévehrghtsan apfanyReahddlofd 007 WithereSgeRtothE Q6rtichl éhgb @!’i‘sfjort Y-axis, that
relative

appraxi nmately of the same pagnitude is cause \ _
hot/vgeqrﬂg cgapﬁ ni/ CRRGST transyerse forCes appepting in 3dditign diat are dipected in
thelirdation @ trRpRaRxERBLBIY 0¥ of PexEsHYre vBR@bsePbt ddihonents of a
in rudder 3 and correspond

deflectjon of the ma : _ ( ngl
fore el 2Gtsain the Cirpelion i ik longiucing! ship i W/eXpge angige ransverse
shipoaid O Zidx@, @incé Recsbdhshiltd maian&anenat gesdtie LS to the fixedly
finned ucﬁjer. Due to the |ongitudinal and transverse
adwé{égégdi%ﬂirﬂ@ 3BRUttHe Y@ rudder 3 and the fin 4, 10
bendi ng nonents act on the adjusting device 7, that
can | ead, in case of porrespondin%ly_ desi gned slide _
MR VP BiRES 1PIPISCURRSIRES CRY 3 AtfRY PaaENg pigdcdstemined by a hinge
bok kBBt sRited BRoAESIbMHINGHIMERYrGRy df thd ﬁinb@?cﬁhtol?xsor@é}% be able
therewith to an early abrasion to the point of a
to gesarb (Ghs rysidepforces. This requires however a corresponding large-volume con-
struction, or as the case may be, requires the application of high-strength 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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the adjusting device 7 or parts thereof. 15 In order

to avoi d such tensions and cants of the function parts
BKOf 120heCadj usti ng device 7 appearing in case of a

rigid design of the adjusting device 7, a hinge bolt

for connecting the shaft journal 5 to the pivoting

piston 6 is provided in known systens, that allows for
andrdvaxiveadtiag ion teen fiadgbe thangeants or ¥dditibiah terastme cantappédren the

vertical Ip axis or Y-axis, that however is canted
amPﬂ"@a@@mﬁﬁptransverse forces appearing in addition

that are directed in 20 the direction of the

o, SONERSE oS Bl SR E TS RAEPRIEE g v

8 dfftee ladjugiinigudiévz! 7 slepipteaxdchematiosiipii Bigandot hennecting the vertical

shifh BUiRERe 1F 4 b rasBtd BivBlnitthee e lafha O 8 sp@fises =

hotized the botehole\g 1afb o hibudinteth¥ -piuctisg pRbn\baecoodiey to Fige 1 lasrvegdl as a
area. determ

[.oi.nt co ises only a snmall, beari ed
vertjopl PopstiiFeo IR oue i, RRLSE! R B 2 A PRI ial g sorves for
sedliring nisé (plg/bm%; plfst%wg@ idiertge intoithé hotizontal derehioe B olltheecoupling
t o _ahso the.rudder forces., This.requires wever
oyt e BORAN PGS UE 1 FAAEeEsne P it ML “fodler force-
fitteos® thayourting hewping &s t he application of high-strength
and corre- spondingly expensive materials. 30
According to the present invention, instead of a hinge
Thé @phéricar bearibg 19 tamiprjses lah iledrwiagre1ahavirgr d icglimdrisdidbtehole and a

our nal and t he hori zont al al i d pivotin iSton.
solHC PorRE B EATT RRPACE B (IAER o 2P (v poind o2 Hling -
sphdhideinerpasie-1afer tshepateihecdurfane atiagtbe tovtiervutarcdiefacof the inner
ind 1% Rl S 81 5 B SR g2 of e couping
homsnr@%ymesg/n&fﬁioaﬂb@eamé f tHe iBn@Xing. 91Tddrges foe@ousing the vertically,
.~ mpvabi ity of the pivotin i.ston in the plane .
e s PaRGHeBiPn S Xemaiopedahet lbel setrardnofn gt 1, that s pret
era%gd'()@%igggarﬁhgfgbéen _?hecgmﬁmab@@hﬁbloff ey ﬁlﬁér fimy Einef HeBéMerical
_ an -axis acting on the fin 4, so that nqg .
e RS B PTG LN TR OIS BRRGTspion Evements inthe Y-
dirédlipnsti ng device 7. Fig. 2 shows a in a plan view and
Fig. 3 shows in a |ongitudinal cut the coupling
housing 5 8 of the adjusting device 7 depicted

FoSfiXiedrahd Gatdringi the FoBerichl bearingoa na@etiimgribdie 1817 fmkd as snap
_shaft journal 5 to the horizontal pivotin% pi§ton 6..
nngqq%reoggfﬁfqb,lygprﬂwggqi ﬁbthg WP g gfthg outer ring 92 of the spherical bear-

ing 9.

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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hori zontal borehole 81 for housing the pivoting piston
6 according to Fig. 1 as well as a vertical borehole
BK8R2130WChousi ng a spherical beéaring 9. A | ocking screw
18 serves for securing the pivoting piston 6 inserted
into the horizontal borehole 81 of the coupling 10
housi ng 8, which | ocking screw 18 connects the
thap lignisiwity pécstesporslirfgdribricaangtioove $4indes ofitet tirgdinras® ot dgorizon-
talli%’&eﬁ&%u?%ﬁ%og% ﬁgv'}rlﬂaeoﬁghﬁ rjlc%g{r? Agﬁraetﬁ ?&ggﬁrggsg’fis con-
necipd &r ommg@rat $Eheuter $ldﬁyef thermpeimgdlmJelng Swid hibdcad chetriels 20
- rpcal or
e S B R HosRe I Kok sBRUE LS O e outer
surface of the inner ring 91 and a cyllndrlcal out er
; t ot I :
Th% gé%ﬁﬁ%g&g 5%9 nﬁhﬂg %ﬁﬁlé& é%y o%ﬂgctP\ t %&ﬁzcﬁ\% g)IVO% nf I%ston 6 to
thei venteal $haﬁtgo@mm5ﬁ3anpbg splmarichideesiring 9t MUmrrtOIt oally laymovability of the
t ft .
adjhstﬁwlg dellvf(l,g 7nﬁatdafvé%g Eént%ng and Q%ntg tﬁfaf f'a%o% r@fa_ y %E@Bﬁ f}(;r a simple
as@mmu agd Wsassem@ysdiue rtotthe ar:syahgeerdemtcdl thbchoeh@ﬂ@ ldreldie 81 for
hOL{%@e{hﬁ gf\)&gniélsgg é%%ctgg acl'cglar;qrgh%éjg‘f‘for 'ﬂgugnq 2 stptﬂgﬁcal bear-
ingréplvatrenths vemcauyeal|§3edjcw|equabhorel°?@e of thei lmgaramd %éoumousgwg the
ver{Qa‘?sﬁﬁpj%[ﬁn%% bearing 9, securing rings 16, 17 forned
gs are preferably provided at the axial
ends of the outer ring 92 of the spherical bear- 25
By éeﬂgas?r%%@g (?octk ?ev{ i) &%rho?i%rg%! pwo%ég ngln:g]glgééy;ﬁrtg% IrS@% bearing
14 tcbaﬂoetsleeanamdeﬁrom itimg c@dplibgithbesiog 8 ssthat tree fut dor instagcd2an be

o3RRSy ) 7RIS Bk o b RV g, o o

thescmsbhvaﬂy ke crepamr@thee&jymmdg rdgwbaﬁgtheamaﬁ jbmmdl 5is to be released

e} r creasing,. the

from ﬂs og\gg%t nnto nﬁv gﬁlgur{u‘ﬁd‘l otFmatCtES pﬁp %récaﬂgejasrinﬁ gan k}g Y éed off

tog‘e’eiet witlathe muple'cgthotmemgr8 fram tHeevettidabsttaftgourodl & he Y- axi s,
a lubricant filmis provided in the cylindrical
borehol e of the inner ring 9, so that no friction

In thesams waynaleimpichassaxibd/ of i adijusdtingyeoite Thegidbaatesg! | ng
housing 8 with respect to the shaft journal 5. For
generating and maintaining the |lubricant filma
circular lubricant groove is provided, centrally
formed in the inner ring 91, BKM 120 WO 8 that aligns
Wi th a correspondi ng |ubricant groove 94 in the outer
ring in case of a horizon-
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tally aligned coupling housing 8 The outer |ubricant
groove 94 in the outer ring 92 is con- nected to
Broperd Wgs at the outer side ofgthe coupling housing 8
via lubricant channels 20 that are seawater-tightly
cl osabl e by neans of |ock screws 19. 5 The conbi nation
of a coupling housing 8 connecting the horizontal
Bepuysdeiohgnpstet on 6 to the vertical shaft journal 5 and
a spherical bearing 9, assures not only a novability
of the adjusting device 7 that avoids tensions and
cant s,SHyutullal so additionally allows for a sinple
assen&lg %nd di sassenbly due to the arrangenent of the
hori zon?&"®bor ehol e 81 for 10 housing the pivoting
pi st orM&in auidet he vertical borehole 82 for housing the
spherical bear- ing 9 having the vertically aligned
cylindifcal borehole of the inner ring 91 for housing
t he \Shattij@mhalshaft journal S. By releasing the |ock
screw 18 Ihe.ForizontaI pi voting piston 6 guided in
the sIT¥I98519 Mg 15 14 can be separated from the
coupl iagushiegigéng: 8, so that the fin 4 for instance can
be separated fromthe main rudder 3 for repair or
servi “BEFH8§§§9 For exchanging, or as the case may
be, reypaeridangedritg adj usting device 7, the shaft
journﬁ% 5 is to be released fromits connection to
0t he sHIYYIRUTY K1, so that the spherical bearing 9 can
11be pulRweideodtbck t oget her with the coupling housing 8
fromthe vertical shaft journal 5. 20 In the sanme way,
123 si mpt 9SSR v of the adjusting device 7 is

13guar amHigfdshapdd cBIHEEMO 9 Bezugszei chenliste 1 Ship

© 00 ~N O O A W N -

14rghlnéﬁdg%o @%&f;g Sig?gﬂ rudder 4 Fin 5 Shaft
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 Outer ring
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7 Adjusting device 8 Coupling housing 9 Spherical
bearing 10 Rudder trunk 11 Rudder stock 12 Rudder

BKéhtgh&/QL3 Hi nge- shaped connedfion 14 Slide bearing 15

Fl ange 16, 17 Securing rings 18 Locking screw 19
Cl osure screws 20 Lubricant channels 81 Horizontal
borehole 82 vertical borehole 91 Inner ring 92 CQuter

Claimsg BKM 120 WO 10 C ains 1. Finned rudder having a

mai n rudder pivotable about a vertical axis or nornal

axis of 5 the ship (Y-axis) and a fin joined to the

rear edge of the main rudder and positively gui ded by
PIQP%%FW ﬁgv(lericj ?\é\{]a\ll{‘ggjdg?rapwo ak?lgl i)utbae\éerrf %éafgogagormal axis of
v’metshma{Y sligfdnd) afim frdedctontne cdae dedye of kree shinprubtiddriand positively

[ a ized in that 10 the, pi,votin

o b T Bktanisry? S neRis g A BRI il i vi
r alfbintdeariqdio aeotidal et jbungl doudéedted toatke shipthuti,he ship
(X-axis) and the transverse axis of the ship

(Z-axis).

characterized in that,

the pivoting piston (6) can be pivoted independently of the deflection of the main rud-
der (3) about the longitudinal axis of the ship (X-axis) and the transverse axis of the

ship (Z-axis).

Finned rudder according to claim 1, characterized in that the pivoting piston (6) is
inserted into a horizontal borehole (81) of a coupling housing (8) that comprises a
vertical borehole (82) into which the joint bearing (9) housing the shaft journal (5) is
inserted.

Finned rudder according to claim 1 or 2, characterized in that the joint bearing con-
sists 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 sur-
face of the inner ring (91) and a cylindrical outer surface adapted to the vertical bore-

hole (82) of the coupling housing (8).

Finned rudder according to claim 3, 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).
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15 2. Finned rudder according to claim1,
characterized in that the pivoting piston (6) is
BKMh&r\tv€@d i nto a hori zontal bdtehole (81) of a coupling
housing (8) that conprises a vertical borehole (82)
into which the joint bearing (9) housing the shaft
journal (5) is inserted. 20 3. Finned rudder
5. aEioogdliudgert accotdrignolciaim 2or 4;,hra‘ram¢terr'zaied1 that tHeaghaftheurnal (5)
j Oi bear i n- sists.of a s cal. .beari 9).
i o TR 1RO PT 18 oy e iB ) g HeReT afeicin the ver
bttraeticdceion.f or housi ng the shaft journal (5) and a
sphere-l ayer shaped outer surface and an 25 outer ring
(92) having a sphere-|ayer shaped inner surface
adapted to the outer sur- face of the inner ring (91)
indric out urfa adapted to the . .
6. Jepestdepbriefy & 1ot gre ShCHARh folBragerizse in that

3Be butdriringgd2y Mdd@rspl@éﬂb@r skanielg t(9) i€ laRiany Bxed by means of securing

char erj.zed in that the ipper rjn 1). of the .
hsr el S ol gorast BB isrT Bees AP ebEr e ediereage nsertec

rﬁto| axcgiar globads ih e vepfical bereRolt €32) of theGolPil- hdBkig 120

MD 11 5. Finned rudder according to claim3 or 4,

characterized in that the shaft journal (5) and the
i nner ring (91) of the spherical bearing (9) are
glidingly connected in the ver- tical direction.

7. FF'H'PFéjd%F%ro%CrCO%‘rQotPcﬁ'ar‘@ & Shaaciacizefl AR Sranis A conss

JoitsPapringhacagtieri zed in that the outer ring (92) of
the spherica bearlng (9) is axially fixed by neans of

securing rings (16, 17) that butt agai nst the front
faces of the outer ring (92) and are inserted into
circular grooves in the vertical borehaol e (82) of

8. clonpd wgdHArSPIsEg(t8 Pne Phihe Pretede!dimE ddp 7aeeeﬂaereﬁ'ge@ in that
ChaiifRdp- rrn@r@'i)agﬁc?mez@tﬂer‘ rrhé} @57 of bE}‘rae §r§fe‘r’i6él%aﬁh@9@) comprise at

consi st Of shap rings
least one circular lubricant groove (93 94).

9. Finned rudder according to claim 8, characterized in that the at least one lubricant
groove (93, 94) is connected to the outer surface of the coupling housing (8) via a
channel (20).

10. Finned rudder according to claim 9, characterized in that the channel (20) is sea-

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

11. Finned rudder according to at least one of the preceding claims 8 to 10, character-
ized 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 di-

rection of the spherical bearing (9) and are aligned with respect to each other.
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8. Finned rudder according to one of the preceding

clains 3 to 7, characterized in that the inner ring
BKMW1)0 &d t he outer ring (92) 18f the spherical bearing

(9) conprise at |east one circular |ubricant groove

(93, 94). 20 9. Finned rudder according to claim8,

characterized in that the at |east one |ubricant
12gFioned3rt(d§6r a&byding ta:ehlaesitcmé ¢fahé pescedingrelsmes f eltaracterized in

e S P PR 0k et i ner SR e S 24 i couping

t hadsirigh®) hasaed of(20B) lbskiseseremat er -t i ghtly cl osabl e
at the outer surface of the coupling housing (8). 30
11. Finned rudder according to at |east one of the
preceding clains 8 to 10, character- ized by |ubricant
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 di-
rection of the spherical bearing (9) and are aligned
W th respect to each other. 35 BKM 120 WD 12 12.

Fi nned rudder according to at | east one of the
preceding clains, characterized in that the pivoting
piston (6) is fixable in the horizontal borehole (81)
of the coupling housing (8) by neans of a (18)

| ocking screw. 5



