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An arrangenment for attaching a ship rudder to a rudder
shaft, a rudder shaft, a ship rudder and a nethod for

wale@aasrobly of a ship ship rudder from a ruddeeT/ADaG0w/000009
The present invention concerns an apparatus for

AndLLAGH hj& | hl‘ﬂg% ey asr&%'xqﬁidénno% g fider
rydder rarfal%[ﬂ %ﬂ@ for
ri

sha
dl%t%tnslggeﬁmb 3Pa rlﬂ"gée psi?%fjtpto %ﬂl p rn{Tg"der

attachnment of a ship rudder W|th a coni cal connectl on
bet ween the rudder and the rudder shaft, it has turned

r%uﬁretsgﬂ{ m\@ﬁh&#&&?&grng%nuéd ﬁ’wr %P%ﬁaélﬂné g%ﬁi?téﬁc?&bsr with a

e

shaft

m sation 0

conjozil oﬁgnm@ tos ryadep shafi,ca rmder@haﬂga,shimmwdlr ia«iihoan conical

processes a roduction costs. Today, .nornm are,
OHe@Hlﬂe'l”stﬁ tryagwg%n GRLLY OF'J%%‘FHQJWA@@fHQd%ﬁfﬂ%f’fé?aéhlp rudder.

coni cal connection, where a hydraulic pressure is

appl i ed between the rudder and the rudder shaft in the
Dwong aMCmuem’mfea sinip rogderawith a qmmuoanestmpbeﬁvmmme rudder

ed as a nut

aq%:}pgfrﬁaag%taqtf %Sntgﬁrrér?a%ﬂka %pyr&eqﬁﬁglutloﬂg\grlesult in limitations
in BYEmAsHtioh cﬂ‘%ddér desglidebpedihe Hyeisdyiahits O;Srobl]l%lon

rudder shaft and pul t he rudder shaft” down into the
efficieniey, .inSTﬁllat@W\@r@@@S@%/aW produsiien<osts.t he nut t hrough

one or several openings in the rudder. Wen the

assenbly process has been perforned, the assenbly tool

Todlaynobrmally @W@ﬂdémﬂaﬂteﬂf’nddm the ¢de@dessradrt b?ﬁibetri%&ﬁ a conical

acts _as a saf eguard agai nst the rudder fal
CopReciigThiwhgrecvhydiatlioRregsyls i arplied baiwegpdhe mgddﬁr and the

ru@(ﬁ’&@ﬂlﬂﬁn tﬂetc%ﬁlcraVQQﬁéc@ ﬁi'hpa FaﬁﬁiEgo?%sﬂrgﬁg dopliddtPaf
everal covers. 1his solutron | owever
aseefrmhpmoda,krhcurmally designeddsaa nut withlaar igée meatidgdrashapiston

ABRR TR SR 2 B syl 5 LG er snan
an@qﬁnnsrtae%d@@eéndfmg&oww iftBehé r. [t® nB&SsHTy WithidtRess to the

hydraul i c nut |leads to unfavourabl e stress
nug drrough oaei rasveral wpesingsds thée suddarelVhen theoassesalaly ipoocess

e i1 g bl B L g BRES AL B mger shat
andanpR et 8¢ avddidgwarieigRinl ke radtibriglny oftif the! ebirficdltonnection
the rudder. This again |eads to increased production
sheglgk fail. The opening or openings in the rudder are thereafter closed with one
or several covers. This solution is however unfavourable, in particular with large
rudder shaft diameters, because the hydraulic nut becomes large and bulky, and is
vulnerable to damages. Furthermore the opening or openings in the rudder for
access to the hydraulic nut leads to unfavourable stress concentrations, and
reduces the material cross section in this section of the rudder. This reduces the
physical strength of the rudder, and this has to be compensated with a more bulky
and heavy structure in the rudder. This again leads to increased production costs.
Furthermore the rudder must physically include space for the hydraulic nut, and
the thickness of the rudder may be dictated by this space. This poses further
limitations for optimisation of the rudder design with respect to hydrodynamics and

propulsion efficiency.
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Furt hernore the rudder nust physically include space
for the hydraulic nut, and the thickness of the rudder

woreapohe220d ct at ed by this space. This poses f urP¢EN02009/000009

limtations for optimsation of the rudder design with
respect to hydrodynanics and pfopul sion efficiency.In
JP 8-34397 it is shown a structure for assenbly of a

thM&B@W iisr gt a%ha&turé\ﬂférfassemmg@&b mddéi and anddder shatft
stem for hydraulic tightenin t he assenbly

W BNicR peFinthand 8 sys rmf@sfafqrawmmteawg it is used

a coni cal connection corresponding to the one that

al ready exists, as described above. However the rudder
\amtaftheiassdﬂﬂjlygombetpd)mcddﬂrtgstdtbp preséhEnventiteT, isisaised a conical

dotitectipa cPLeaBANAIOE 1S A8 one o AieacHeist! 3 Haseribad aove.

Hawtev@r el MHblef‘sﬁﬁ? gd@ﬁ@néﬁ@%ru%h@w bfigd Rwdbhguch that it is

hydraul i c nut. Wen the assenbly process has
foemedangitambe tiatamtien aurs/dratghtmeewrw is lapplied abbetltute the

f d
4ol ieb b e sbBarescfibed abBuf R Biovidsth Bl FiRyarauiic
iROWHEH el asséhibly bfddess Hagtibedh péridinas the chendr \Bghtened
nunber of and smal [ er conponents, and t he requi r enent

wih suﬁa@gmltﬁgﬁmqqthﬁq\ylllghg@ ast as pesafearid tpgrevent the rudder from

UiEL874 Bk, cbAoNiGhrRBAB Snb O B WA AP i 56 vea a

be na e nore Slendefr an
Ipwed nahiber of astisntaler kenpdtents) an@‘théheqﬂmeneas@lm opening in

BEiAe BLfBCRIoc" Fallagiesh T4 AERTRaS Jap SHERUTS of e fudder can

54 FriieeRbYe sn\éhbar and ‘n{;ﬁ@r Oéhcﬁﬁxe%fo'dﬁﬁﬁ?h eoét@,ec 55 Rtfuced. Of

invention, It Is in other words possible to ac |eve a
thersasne reasohnerna/gélne tudder ugdign taral grdader extdot bes lopfimised with

EhbreCP HRESAaS b ara8isfon HECRHak WA Sl fion s Hefined in
thegtesemiabéntion) & is hﬁoﬁt@ﬁ WY pbesiBR: ©PACHIEVERROhAECidh
t he coni cal connection between the rudder and the

beiween tbe spddertandhihel rapgesshaft witbtas asgenbply fewedronmgehydraulic

(835610 PRSP APR! MEEDatl E95ad hd iR, AP Ko, and

has accor SSE process w

the(assemmb‘lfc&c@fcaadmlbd i hiee ambhE@cﬁnnbmutthtweén ttrh@ rudder
eni ngs in the_skin-pl ates

10 Fiec 0BG Sha o theclaiarst CIATORET ST Gpes s Bafu Rl connection
tﬁ:}f&ﬁa?ﬁﬁﬁ% :rl?déiér At R rubiBEH SR naE Uk EdRRAS AnRRskhily Blocess
without any requirements of access to the smallest diameter of the cone. No
assembly tools or openings in the skin-plates of the rudder for access to the cone
are required. Furthermore it is not required any threaded portion of the rudder
shaft, a hydraulic nut, or a nut below the cone as a safeguard to prevent the
rudder from falling off if the conical connection should fail.

Accordingly the present invention concerns an apparatus for attachment of a ship
rudder with a conical opening to a rudder shaft with a corresponding conical part.
The rudder shaft includes, in a direction towards the rudder, a cylindrical portion
followed by an expanded flange part with a cylindrical portion, foliowed by the
conical portion of the rudder shaft. The rudder includes a rudder part and a flange
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shaft, a hydraulic nut, or a nut below the cone as a
safeguard to prevent the rudder fromfalling off if

W@ b@ogaenzpcal connection should fail. Accordi ngPgT/ND2009/000009

present invention concerns an apparatus for attachnent
of a ship rudder with a conicaf opening to a rudder
shaft with a correspondi ng conical part. The rudder

glmicht bnphtdesattachmenti in ¢itd hadudralemndat. (The flardgeslen@nt includes
cylindrical portion followed by an exganded fl an%e .
ghinnencylindics) Porign feamaiipg: slising aditevedlipgly sygounding the

GRG0 SR b SHER P biro TIE et chamels or

applying ydtaulic gressuredatmvedhe mxpandddt dahpapae iolteerlange element.
5 b slinard Sadre Hafened o ol Bidd etnegT by fbeps of means for

t@{téﬂ\igga efigictaw ot $e'a thidded Ant/EHRIBY el flarige and the rudder

pr OV hannel s for _apgll yi ng hydraulic pressure o
perbvidhe Hangexplemird alsaingkidesran inner pgirdrigabpoiosrfensliding,

ifing ARG e E Ryt 1A e Br g S gt the rudder
dHit s or a threaded ring/collar on the flange and the

rudder part. The flange el enent al so includes an inner
cylindrical portion for sliding, mating arrangenent

I . y ¢
THCUIRLER EApPYhale P e Rtod Beeblsd BBt ofheen he
pdrts of therroddepsisafabed thd Hadgy tHat candie éxposeartoshyafradlivgpressure
rudder shaf angﬁéhe fl ange_th t .can %eesf xposed to

toRieas ther S0AE dowryyasds in FRlationip: W HRugger part.
: i f -
AR OpoR Y I e dRull BSfupepwcen i rdder
shvadsana theptiangsepart lire anadeke bebiedn thencylinkbcal porfjen pathe rudder

g SRR o8 B W Bl gl B o
Ehdimbeétasbtive@RdRe Biahbe dnd thée rh@démshaat agEexparRicdasien the
the flange and the rudder shaft that is expanded when

hyssauiop@ssHEe piesses thessrRyyéeapatese parts apart. In
the case bolts are used, these may extend between the
rudder part and the flange part. The bolts are

Ihythe cake bolts atre dised, these myayaexiend ddiwebhang euddertpar and the
e i G MR
threads on the flange part and internal threads on the

In the case threaded rings are used to tighten the flange part to the rudder part,
may this include external threads on the flange part and internal threads on the
rudder part. In this case may the flange part include milled out sections for contact
with a suitable tool for tightening purposes.

Furthermore may the apparatus include channels for applying hydraulic pressure
between the conical opening in the rudder part and the conical portion of the
rudder shaft for expanding the conical opening in the rudder part during assembly.
The channels may typically be sealed with suitable sealing bolts or plugs when

these not are in use.
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rudder part. In this case may the flange part include
mlled out sections for contact with a suitable tool

wo 2009110304 eni ng pur poses. Furthernore may the BEPEO2000600009

i ncl ude channel s for applying hydraulic pressure

bet ween t he coni cal opening i n*the rudder part and the
coni cal portion of the rudder shaft for expandi ng the
Saalingaingspeay g provideel foudelalmgoiaettwe@wtheg:yam%mm Ipy)rtlon of the

0 S it B3 8515 5 Yo 8% Btween e
&AiRdrRSA dofor b H&%dﬁfa‘h}?bct?a‘?té he%gpef‘%%?éﬁﬁ% inner

t'he cyli'ndrical portion of the rudder shaft an
¢y|hnéncajyiqrim |rctin|e flsongei pant tef prevent leakgge pahydeandic fluid during

ZeEY ahfl o Bl idiBes BRREAFHIE? bendSed H GRman X Ahese
mmg Pimgk Wil @enﬁgmgemw bctte@s ﬁl%ﬁ)heﬁﬁgé Bateads 1Bk cylindrical faces.
hydraul ic fluid during assenb ﬁ%aan prevent ingress

Bre sealing rmgsOthlvtw!eﬁaHyﬁbeem@tﬂe melasmreeécsf@aena@
rings wll during assenbly act as piston rings between
the cylindrical faces. The sealing rings wll

Thecortaogenimg thethef rudde eimaytexi@nd intowt Isdticth pofiten, and the
i cal opem ng in the rudder may extend into a bottom

HRer SHaft ISR apd BPTigarhei hatiom eomtian &R theyera Bartion may
1O0R LA ITRANoR? WAL ARLRNELRAY Ehfindr B86MI during

etﬂsembly] gnddior ayopleatienof hydradlic presqpe |fc|ad|sasse:uf|bly. The bleeding
drau ressure for disass lLy. .The bl eeding .
R el B Prass e autleckaBRS Bl liny16e Chariet furing assembly.
the chanber during assenbly. It may be placed sealing

rings between the conical portion of the rudder shaft
lamaytheeplaced sepling 6nos Hetweemtheuggricalportion df theeruddee shaft and

E3orfaE b ANEG 8o Bbr A8 f Bk RElee i 8 it e e

pert bhipescoel, Rgar thedsend pottionufake PLddEYOsRES Tok purpose of the
seawat er, and to reduce | eakage of hydraulic flul

%q%ﬂg riRg intapravent eress alssaavates aschiogece lﬁalw@e of hydraulic
eéU&hWhaT%‘guﬁF%rR%rrééé?ﬂe ‘?%?@MSKM Ggﬁﬁg%*éé bRy be

st anti a ane no at the
Iovver end of the rudder shaft is required. Furtherrmre

Tt baMtan o R s B0y He smtentaly Hagmes no attachment
cFdanited thelovisl dit bf thRdubiBef S8aft KddgLIgHt h an

appar at us

Furthermore the invention concerns a rudder shaft for a ship rudder with a portion
for attachment to a rudder adapted for being fixed to the rudder with an apparatus
as described above. The portion includes, in a direction toward the rudder, a
cylindrical portion followed by an expanded part with a cylindrical portion, followed
by a conical portion.

The conical portion may further transfer into a plane end portion.

The rudder shaft may further include a step after the cylindrical part of the
expanded portion.
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as descri bed above. The portion includes, in a
direction toward the rudder, a cylindrical portion

W0 2000002 by an expanded part with a cylindri ceCT/NO2009/000009

portion, followed by a conical portion. The conical
portion may further transfer ihto a plane end portion.

The rudder shaft may further include a step after the
cylindrical part of the expanded portion. Furthernore

the invention concerns a ship rudder with a coni cal
Byahenmpre ihe invention &ongges @ ghipgiuddet withiree@niedl gpening in the

9{5@%@ Pdaﬁ%dd‘ 8}!\%&%@{18@{)% c!b%r%ﬂpﬂgﬁlﬁthh %%Pﬁpgﬁr’{g as U¥cribed

apeves Therrubddehinehides 4 hm\cfdrquwle ap‘tartgetpart tendr meees for tightening
rt The flange part includes at |east
figgel Rat tcothitTUGAEr BRithThe fIApge P&ﬁdﬂ%'ﬂéﬁs af st one inner

easpegl npo?ttlbrq h QG %ﬁgn}’ététh fér ééé‘ﬁﬂﬁr sidifd Eont%@;fj\/\ﬂh a rudder

ur‘t er cy rical portiofn wth a second
shaftyetrer attibast ore fyrmer eylindrival pbmo«m withe aegecond digmeter that is

aisapriaoRe Aepadasl e del Hyahh onihe BBEd® ot « om

portlon of the | ower end of the conical portion. The
rudder may further include a channel for applyin
Tipd icanicatopering wf ¢he cuddes narbmau apek inénelpsed b@HomAportlon of the

t hod fqr, attachi rudder shaft to a ship rudder
%IW“%&B |8§lﬁa:l188§%80ni cal portion of the rudder
shaft into a conical opening in the rudder. A flange
%art is led over the rudder shaft all the wa

ke dudder mav figherdnelugeachanial fofarrdng @d?xfdyr%\%"cowetsﬁafe to the
F@%gg oﬁpﬁ{ gge flange part may then be tightened

t?s PP part with nmeans for tightening of
these conponents tovvards each other. A hydraulic
pressure i s applied between n art a e .
Bpaecior AuAGaNg & ucer SHar ke 8 atis Bitiie? e fella Barine o
ESHl'Cﬁ or98ﬁto'f ﬂfdde'ﬁ%héﬁqﬁl%ra é&ﬁ&él éﬁerﬁrﬁ@ﬁﬁﬂ‘fé [@er. A flange

Into the coni ca openi ng of the rud part. The
badrialdd avarrtes suddemshaft akinebway o aa@e@aadad flnage parguith a

B bAodhb SR GoBE AR Rl B a8 e
E%“?%Et‘% Z@dd&%&&ﬂﬂltulnﬁ@hﬁwﬂfr fightehimy 6bthese dosipsremts towards
each other. A hydraulic pressure is applied between the flange part and the
expanded flange part of the rudder shaft such that the conical portion of the rudder
shaft is pressed down into the conical opening of the rudder part. The hydraulic
pressure may then be unloaded and the flange part can furthermore be tightened

towards the rudder part with the means for tightening.

The method may further include applying hydraulic pressure between the conical
portion of the rudder shaft and the conical opening in the rudder part through
channels for expanding the conical opening when the rudder shaft is pressed

down into the rudder part.

The ship rudder may be disassembled from the rudder shaft by loosening the
means for tightening between the flange part and the rudder part and apply
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portion of the rudder shaft and the conical opening in
the rudder part through channels for expanding the

wW@oaed20openi ng when the rudder shaft is presBEHNOWNH/000009

into the rudder part. The ship rudder may be
di sassenbl ed fromthe rudder sRaft by |oosening the
means for tightening between the flange part and the

{)#é‘é@@fe atht chighisgBatReen shs entl Poriivn ehieheddsesheieand the
he endr&grtlon of the rudder shaft and the bottom

boiternderien pﬁwec@nl@%homm thgough megwaﬁlalessémpgbpréanna such
SR P Bt b O e SRR 5 Py o

art descri on of the
encl osed figures: Fl gure 1 shows a cross section of a
rudder and a rudder shaft_according to the invention;
ahartdeggriation Qﬁg\ﬁse%f’sf CL"QWGF figure 1. Detail ed

ﬁ%%?% g g&io%g%’fcrééﬁécﬁhpﬁrﬂf 'a%deF And &f %@BF 8hAf® abe@rdmg to the

lgure 1 1t I's shown a section
inveotighy and udder attached to a rudder shaft 1

?ccorg to tdh ventl n. The rudder includes a
ol 55%"‘{ S @ § H9URde part 8. The rudder part 6
is shown attached to the rudder shaft 1, that

furthermore is supported in a vessel 20. The flan e
Pataileg descsintion chtheakwedtienwithaefaigaes tpiiet e@mﬁﬁ figures:

P AGRE, £ 3 S5 AT R o PR ol e
aéd@rakgg@qns i rtiogy Thgslisidsteiaciudes &. ruddef pgttreaalﬁ?d aflange part 8.
t he rudder el enent 6, the rudder shaft 1, the

aaetru@dmar: e sBowbiatiagher dadna Fcsies shalt tudrak fphgmore is
’?bﬁ@ vé§se§1%’m how t he rudder shaft 1 includes a
indrica

portion 2 followed by an expanded fl ange
part 3. The expanded fl ange part 3 al so includes a

rlcal ortion it h r eat r di ter.than t
TheitRa0e Gt 85 shSin andehen i feifen PaRCE #7% iF Bl dFound the
p@ﬂkgg*bﬁqucal portion 4 of the expanded flange part
I's in sealing and sliding contact with the flange
elenent 8 pl aced around the rudder

As shown in figure 1, there are no openings in the rudder 6, and this is

advantageous as previously described.

In figure 2 is the rudder element 6, the rudder shaft 1, the flange part 8 and the
vessel 20 shown in greater detail.

In figure 2 it is shown how the rudder shaft 1 includes a cylindrical portion 2
followed by an expanded flange part 3. The expanded flange part 3 also includes a
cylindrical portion 4 with a greater diameter than the cylindrical portion 2. The
cylindrical portion 2 and the cylindrical portion 4 of the expanded flange part 3 is in
sealing and sliding contact with the flange element 8 placed around the rudder
shaft 1. Seals or sealing rings 12, 13 are placed for sealing between the flange
element 8 and the rudder shatft 1 on the cylindrical areas.
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shaft 1. Seals or sealing rings 12, 13 are placed for
seal ing between the flange el enent 8 and the rudder

W@ b@bto22oon the cylindrical areas. The rudder sPEIF/NO2009/000009

the flange el enment 8 includes one or several channels

(not shown) for applying a hydfaulic pressure between

the sealing ring 12 and the sealing ring 13. Wen

e asdder shaftapor tredldryet dlemeha8netludes oneldr stelve ra‘t bhabﬁels (not
created a pressure that will force the rudder

FhoammdpraPPing Ay davlic Presrre beiveen i S%a"ngwr@g { é@@fﬂ the

{ t;
Sebinh ingD} 3 B roESurd i A AeY 1Pl crdh, 3l 1AGRDy, b oreated
& peessuiel ma‘tp'mh Ifome teé endder shafiThdowhaages pardaton to the flange
eleqent 8 is bolted to the rudder element 6 with bolts
RY1Bl aced in a perineter around the flange el enent 8.
The conical portion 5 of the rudder shaft 1 includes a
sealing ring 19 at the upper portion of the coni cal
Ploe ruddershalfic algotindudsep aradeical pariin pinat ghesdntp acorresponding

&l GeroRloladinb 25 e E0dde et 8 brdi fheen t ne

coni cal portion 5 of the rudder shaft 1 and the
conical opening 2 1 in the rudder el enent 6. aulic

Phe #snge pasionalemept Bdsibelied itherarider glement@wnh iholis 10 placed
R 4 petimeterdlofid g@?ﬂéﬁ@e g%%(g,ﬂ opening 2 1 during

'y, press t e coni cal portion 5 of
the rudder shaft 1 further down into the conica
2 1 of the rud ement 6. The sealin

B B aioosgne S e Lafee Sl Sihetiaes RseRifo P 83 uover
BB 4 BonEFpsEAe BN nclofisndhd iRl 843, g oeling
biog 1 Brat ploe endpotion &b of theyeideer shatisle Trls\@seusmhng ¢ings 48, 19

S5 BT RSl b8 AL ALY R S opening

byin theluddar br&n@mmwdré@ncdwels@greamablappned to the channels 11,
Furt hernore may pressure be ap E ied to the sup

anchiftie prassusd ¢aniexpanditiig conica ing £4 mgn@SS@mbly, to be able

E53021f HpABSROHN 210508 Sl | ARG o cona

epenirg 2 16fRhe ruddemelément 6aThe wealing tingg\ SeHl‘mat@temlce the
for attachi n?ha shlg rudder with a conical opening to
leakager puring this application of pressure.

The rudder shaft 1 has a lower end portion 15, and the conical opening 21 has a
sealed bottom portion 14, and together these portions form a sealed chamber 16
with the sealable supply channel 17. The supply channel 17 ensures that no
pressure is build up in the chamber 16 during assembly. Furthermore may
pressure be applied to the supply channel 17 and the cavity or chamber 16 during
a possible disassembly of the rudder from the rudder shaft to press the rudder
shaft 1 out of the rudder element 6.
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shaft with a corresponding conical part, c har ac:t
eri zedi nthat the rudder shaft ( 1) in a

walreoenoizen toward the rudder, includes a cyli nelcT/x5@R009/000009

portion (2) foll owed by an expanded fl ange part (3)

with a cylindrical portion (4)8 followed by the

conical portion (5) of the rudder shaft (1); the

rudder includes a rudder elenment (6) and a fl ange

element (8) for attachnent to the rudder el ement (6),

wherein said flange el émdi€ Q8)ciladiM@es an interna
cylindrical portion (9) for mating, sliding and

sealingly surrounding the cylindrical portion (2) of

tthe r Addgppasdiastfo attacatnnig arshipnedderwithna conighl ppeningrio a rudder

7). for slidi an enment around the
é&}%ﬁtﬁ\@!h@ca@"%%f?%%ﬂ 'CB Pihe flange part (3) of the
EYdelen éhgfrﬁ Z ec@anﬂeih%t gye ru%l%ﬁ'r %é,hﬁﬂ {'P) v tio% toward the rudder,

pressure between the ru and the flange
gichudesta Qﬂ)ndrnahpomoea(melm/@nl b;han eypandied tanggparti(8hwith a

GoincPisal GertpAAE ket oy e SBa Bt CERLFRaurger shaft (1
{rﬂé?aud‘d@f ifdledsea Irmér@eﬁnbﬁﬂe&; flearaahgé 8)erﬁ@ntt(8?for attachment

der el enment ( ) . The apparatus according t
EQ memuﬂdem@mem 5héNh@'§HﬂsS€Fld rﬂangg [P AL(S) hléCNdQﬁg?é\ internal

L e

pbaivge 28 betientudd) shaft (Thendppatirdrneylinddes qhomﬂpﬁ (7) for sliding
claiml, wherein the neans. for t| hterz ﬂgth@? g_?
Ralingrarangementareund dor evlndsicahportien (Ahei thed! 47h(3) of the
hWHRASHaf" the flange el ement (8) and internal threads

on the rudder el ement (6). 4. The apparatus according
tbahels forlapdlying taelnydraullmnresgunmhewmﬁ thelrupdénshaft (1) and the

ﬂ%@gé’ ﬁ%&“%‘ﬁ%?héﬁﬁ éﬁ\[ﬁ%%q e i n t h pg)ﬁﬁcl) of the rudder shaft
mrarﬁ:ﬁihewuhuﬁém(p@m&ﬁ of e é*&ﬁﬂed&iﬁi‘gte dari{3 )f Qﬁd

expandi ng 't he coni cal openin in the ru
encamer(tiOf & tohianing 4w Baas SRrenidBhisphedtddereioamanti@)
to claim1, further including sealing rings (12, 13)
for sealing between the cylindrical portion (2) of the

puddeThs pllardtls a@odrd‘rlvgato claim 1¢ Whensinithe mgemg flo@'l’lgh%)nlng the
of the fl ang{e el ene (8). and between the C%Qénd”

fange sleregnt; ﬁbt%ﬂ]@afh@éiéf elemen (Bhinclyds bejts e%tﬁmmg between
ffdddet bithent (B85 ahBtRé Adhg& Yd ekt @3

3. The apparatus according to claim 1, wherein the means for tightening the
flange element (8) to the rudder element (6) include external threads on the flange
element (8) and internal threads on the rudder element (6).

4, The apparatus according to claim 1, further including channels (11) for
applying hydraulic pressure between the conical openings (21) in the rudder
element (6) and the conical portion (5) of the rudder shaft (1) for expanding the
conical opening (21) in the rudder element (6) during assembly.
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portion (7) of the flange elenent (8). 6. The
apparatus according to claim1l1, wherein the conical

wop@aiten04 21) in the rudder el enent (6) extendBCIT/NO008/000009

bottom portion (14), wherein said rudder shaft (1)

i ncl udes an end portion (15), Wherei n sai d bottom

portion (14) and the end portion (15) forns a seal ed
Ghanb&he (ap@)ara{ws laceowsiireg tbtlains d plrthes imslndihg (sk3a)ing dings (12, 13)

ﬁyeed ﬁ@peﬁ&% Uwecﬁngrnﬁﬂaﬁgd@éﬁi@r&% Séélé)rnh%'\%ﬁ (1) and the inner
am@rnahu,som@ﬁqgﬂb%etﬂar@baéléﬂnént 8 lﬂetW%%'n' tA8 h;i@l‘gcfal portion

(18 9) are placed between the conical portion

@h@ére)wndegrf e(pBrt @) of theerugsier sheftdprand dheg internay cylindrical

bAoH PR AR e BereR 6F "The cone near the end
portlon (15) of the rudder shaft. 8. The apparatus

gccor to claim7, wherein the end portlonEl 5) of
he r % Paraps acgorslingstoslaina iy wherain the copicaliepining (21) in the

AlRdet elertent g??%rﬁ‘)‘éhﬁﬁ)”% PBﬂoﬁ‘l ﬁcl;Han ﬁ’@d Whe%lwha?&‘ rudder shaft

appar at us as arm 1,
¢it) tineludes antamc rbm’uoncﬂﬁé)r whermnasald bottonn @ortion (t4)ear¢d the end
direction to

BofyOR1ELforRR & SEmedtnalibat 1 bl win B cHanIB SeR by ane! (17) for
prepaMESuRY hsdethbNidnd fBr ﬁiéb!lédiibh%' gﬂﬁdlic%eééﬂre during

fol | owed by a conical portion The rud

disasserabor ding to claim9, furt her i ncludi ng that the
conical portion (5) termnates in a substantially flat
end portion ( 1 5). 11. The rudder shaft according to

£l ai nTRe appatdtas acoeidirdj ogclains i ewherdin s@hﬁ@g rlh § (18 19& are
of the expanded part

I t
e Patiigen Wi RORCALRATERN G TagIonsHaR U) GokitBajconia
o] aggggg)f%% ihi Qgpe?rtﬁ@ﬁ&ﬁfﬁm eta@onrfeifdé‘éﬁiﬁ‘ie ﬁgﬁéé éé) !&RH%@the
lower gogtion af theagone: néarrthé @ndipartionl ¢65) of the au@cdaeresrme nt
(8), and neans ( 10) for tightening the flange el enent
(8) to the 5 rudder elenment (6), wherein said flange

&.I emeTiie éﬁr)arawé ud@@rdmg foedigim PNRheRdigMEEhY portion (15) of the
lindrical portion ( with a first dianeter, for

g der shaft is ﬁ@#ﬁ*@r‘wmf&’ét with a rudder

9. A rudder shaft (1) for attachment to a ship ruddef witn an apparatus as
defined in claim 1, with a portion for attachment to the rudder,
characterized inthatthe portion includes, in a direction towards the
rudder, a cylindrical portion (2) followed by an expanded part (3) with a cylindrical
portion (4) followed by a conical portion (5).

10.  The rudder shaft according to claim 9, further including that the conical
portion (5) terminates in a substantially flat end portion (15).

11, The rudder shaft according to claim 9, further including a step (20) after the
cylindrical portion (4) of the expanded part (3).
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shaft (1); and at | east one further cylindrical
portion (7) with a second dianeter that is greater

W@ b@o/1012¢9 di anmeter of the internally cylindri ceCT/NO2009/000009

portion (9). 0 13. The ship rudder according to claim
12, further including a cl osed %ot t om portion (14) in
the conical opening (21) of the rudder elenent (6) at
the |Askip mddeofvithreerudider eldmer (6) wmh(asyzonid:dl ogdreng k2 for

A6 By St ol mpniiareiie At eTaim 1

cheses ch%t 3 pﬂbrtpntn @lﬁ]at(uilﬂmhel%cle?dé@t hod for

di sassenbly of a ship der from a rudder shaft ( 1)
aflanas @lﬁm@mtr(%rar@bpaaas (lto)efgl' tghiening ihe ﬂ:armemlememt ¢8) to the

@dﬁpf %@H@ rit (@3 g/vﬁqjélln %?S‘E' :t‘laﬂg% 8?%{@%&‘3 ? at Fieast one internally
dyligtitiealipegtioe (Sye withtahferst U@lﬂ@éteﬂf@ﬂ@éﬁhng)SHQHQ dohﬁact with a rudder

rudder elenment (6); and applying pressure to
h%éfaq 16) between the end portion (15) of the

S e I BRI sttt St s ot
thhaine tiamatey of thehintdrasliy mrmddmombaf(g).( 1) i s

pressed out of the rudder elenment (6).

13.  The ship rudder according to claim 12, further including a closed bottom
portion (14) in the conical opening (21) of the rudder element (8) at the lower end
of the conical portion (5).

14.  The ship rudder according to claim 11, further including a channel (17) for
applying hydraulic pressure to the closed bottom portion (14).

15. A method for disassembly of a ship rudder from a rudder shaft (1) attached
with an apparatus as defined in claim 6,

characterized in thatitinclude the following steps:

releasing the means (10) for tightening between the flange element (8) and the
rudder element (6); and

applying pressure to the chamber (16) between the end portion (15) of the rudder
shaft and the bottom portion (14) of the conical opening (21) through the sealable
supply channel (17) such that the rudder shaft (1) is pressed out of the rudder
element (6).



