1 Title: Raising a rudder stock on a ship 5Description The present

i nvention regards a device, and a nethod for raising a rudder stock on a
shi p, as womtagrat ed part of the ships steering engi neCmEpRooeoopsir pose
of perform ng nmaintenance on the internal wearing parts of the steering
engi ne. 10Background of the inventioniand prior art The purpose of
the invention is to do necessary mai ntenance work on steering engi nes, nore
specifically "rotary vane"- steering engine (hereinafter referred to as
steering engine), which are considerably easier then current practise. A
representativp, st eering engine contains the entire upper radial bearing of
t he rudder sys%en1and rudder 15 radial bearing. A rudder stock on a ship is
nor mal | yRhiaisg eduddadstadklop asshif?2, 3 or 4 points and axially at one point, of
whi ch the steering engine can be the axial bearing point - also called
rudder radial bearing. During maintenance of / or faults on the steering
engi ne it nushesodipfi@nsi ble to | ock the rudder stock both radially and
axially, therg are avail able e hods l.ocki the rudder
arock. et hodlte PrFrRNcEROR FetS e Sanat 4 RENGBHY Bitr * bulsetng cour o by
chai ns og smgbdsem ihtagiated PaiTRf khe AR sfeafih@agne With the putidde of pdrfvdiaingt sel f; and
Met hod 2, jn which the rudder stock %g secur ed .by use of equi pnent
nnuntablémH$W@@FP9t 185! VRRsing Pt Pt 18¢ HERNGGPFAT i nstal I ation of the
steering engine at the building yard. Furthernore, there a need in the
field to relieve the rudder stock so that it can be replaced. 25Cf prior
art i'A the fi S T ' 3 n NO 302695 B1 that conprises a

I ockl Ng devi Cenet fiRbosaRY ﬂkéenﬁeﬁﬂo\ﬁa&e& dBQleE@MF}? Alafhtéhaheedlek &t aekingxi al |y and
radially relative to the structure of the ship in connection with

repl acen®iiness mesd Arcsifisalbe “prary Wpgersiergnerfgeine (bereigaldg fferred to as Ot her
prior ar Et%erlng éngﬁlejc L\@lich ge%o%déréﬁ? %ﬁécﬁh@r{'Gun]é:ﬁt %&Qg%% ré%rés@xﬁ&tu@' scl oses
30 other rud systems conpar ed he present invention. The

di sadvanstegjéng fmgtnh cmﬁ@mpfhecﬂm@rqppprsraﬂﬁhbearlngz pEthgraddep syszesyy ardbiudeisrons t o

[ &l 56,5 Nl Bl SA Offied Qbek! & d Y ko 1yrfymdlaﬂ>dw 3REAolHs 4k 2

steerlng engi ne may easl
axially at one pomt of wh1ch the steerlng engme can be the ax1al bearing point — also

’4 w342l

called rudder radial bearing. During maintenance of / or faults on the steering engine it
must be feasible to lock the rudder stock both radially and axially, there are available two
alternative methods for locking the rudder stock. Method 1, in which the rudder and the

20 rudder stock are secured by chains or cables that normally are fastened to the rudder
blade itself; and Method 2, in which the rudder stock is secured by use of equipment
mountable directly around the rudder stock during installation of the steering engine at
the building yard. Furthermore, there a need in the field to relieve the rudder stock so that
it can be replaced.

25 Of prior art in the field an example is disclosed in NO 302695 B1 that comprises a
locking device that may be activated to maintain a rudder stock axially and radially
relative to the structure of the ship in connection with replacement or maintenance of a
steering engine of a ship.

Other prior arts in the field are GB 1409245 A and JP 58008496 A that discloses

30 other rudder systems compared to the present invention.

The disadvantages with the prior art is that there are no easy solutions to raise the
rudder stock for relieving the rudder radial bearing in a steering engine so that it may

easily be replaced.
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2 Met hod 1 requires resource-demandi ng operations, both cost-w se,

ti me-w se and personnel wi se. Furthernore, it is assuned that the ship is
situated wo2pava7o@n is |ocated in cal mwaters. Method 2pcarEprb@ospdoss in two
different variants 2a and 2b. Method 2a is a solution 5 wherein a | ocking
device is nounted on the deck of the ship. Method 2b is a solution wherein
a | ocking device is mounted on the underside of the steering engine. Method
2 solves nany of the disadvantages of nethod 1. However, nmethod 2 is able
to | ock only Madpdl|l Irgquamsircasired- G}nanﬂtnglos’elﬁmmpmlsP@ﬁlte‘"?ceotlmaws%e ande r udder
stock so %1@(%1 fge. rﬁdgﬂe%ofeaﬂ'lé‘&ss&’lﬁ@c{ EthQhé d%ﬁ's'itﬁé{? 1nj%§ Jr REILERY in

repl aceaB Tol'n-order 1o’ ralse rot or, stock so that the
rudder reaagimabatéyeari ng and ot her wear abl e parts is relieved/ unl oaded and nay
e oL aced, SHRALETRA! B PRI AL AN S 8L ATRD RGNS, [fdhhese are
required, that "again is resource- ndi'fig; “1iMme= W se "as wel 10 a8 'cost - wi se.
The obj eetheefn 4 hekipp elseint is muandd ommcsdethef dfeaship. Metiiadnzb & admhntm t hat ease
t he wor of the rudder stock, dder . and rot m t he
udder + AP bloERRR geeeis ol lbe R T tY SRR eekE b 201 aced i n
an easi eﬁolmmmrafaheeaisetd@amgeﬁ @f et NOUBweVdd] Sethbd 2a¢ abls talbk exigd by t he

i nvention e defined in the stated features of th clalrps The

present f Pitain ﬁx\ﬂhl It s fjof passible tograise thaugddsr stogk saithat the wedmidedizlon with

some 20 géﬁpﬁghmm@daﬁtdthwebﬁrdpﬁt@bﬁnce to draw ngs, wherein figure 1 shows
a schematic sketch of a rotary-vane steering engine a cordlagget,o t he

i nven®i on, cr s‘§d‘§éetr?l§f‘n@6°raﬁﬂd?rrfm§|rH@%F‘@W sq thguthe ryddeg radial Dearingn of

details And Ridet GWamibie pafdisf teliekdinlRAISEahd YfhyObe F&8IAIH Ssufplemehthg 1.
25Det ai | ed description The device shown in fig 1 is symetrical

around t Beuip@eit radogxtianancher pintseisethescons mAwrdettbat| AGaINa Hd regRyrss-|  B.
ConsequepthyndifpIHAL-wiar L Svefia€ coNRgr ed on one of the sides only.

The object of the present invention is therefore to find a device that ease the work
15 of raising of the rudder stock, rudder and rotor from the rudder radial bearing itself so
that the wearable parts can be replaced in an easier way compared to current methods.
This object is achieved by the invention as they are defined in the stated features of the
claims.
The present invention will further be described in detail in connection with some
20 embodiments and with reference to drawings, wherein figure 1 shows a schematic sketch
of a rotary-vane steering engine according to the invention, cross-sectioned and in side
view; figure 2 is a section of details A in figure 1, and fig 3 is a section of details B in fig
1.

25 Detailed description

The device shown in fig 1 is symmetrical around the centre of the rotor.
Exceptions are detail A and detail B. Consequently, equal parts are numbered on one of
the sides only.
In figs 1 to 3 an arrangement 1 is shown on an upper part of a rudder stock 2, of
30 which the upper part is equipped with a steering engine attached to the hull 3 of the ship.
The steering engine comprises a rotor housing 4, a rotor 5 connected to the rudder stock,
a top cover 6, a bottom cover 7, a hydraulic nut 8 with removably mounted retaining ring

9, and a hydraulic cylinder 10.

SUBSTITUTE SHEET (RULE 26)



In figs 1 to 3 an arrangenent 1 is shown on an upper part of a rudder stock
2, of 30 which the upper part is equipped with a steering engine attached
to the huwbD 2811af702me shi p. The steering engi ne conpri se®Ca/RrPetioncd8tisi ng 4,
a rotor 5 connected to the rudder stock, a top cover 6, a bottomcover 7, a
hydraulic nut 8 with renovably nounted retaining ring 9, and a hydraulic
cylinder 10. 3 The hydraulic cylinder 10 is attached to the top
cover 6 using a fastening- / adjusting device 11. Furthernore, the

hydraul i ¢ cyl Thedkydrawdici eyliadani [Sptscatiaphed ta thy dermaoves pisindA fagteningdi vi ng a

hydr aul i faiBlfaD i 9 FoPflerlofl® iy @ylﬁqlappiovas%?ﬁgg@ wilisa GRRAGRL €d to a

manual pu I C system”/ power source shown)”. 5 The at

| east oneistoppEd recantingl a hydraukig pofssur @nr ergbdside shroegh 2 sugply odaneed 13n t he
steering _engi.n ng. i e represe by ial ;Ag 14 in the top
cover anﬁonélg?tgagtlog}’l Ig?b[{élglrllnl El{d) %@%ﬁgﬁ ﬁgl:y%%{nt/ r%@vg%\%og*c.% (?ﬁ%ﬁ#@' enbodi nent a
ruddes radi al Theear feasy ob6 vpped adit édaring éfhthe broddeorstock\ers Idcat®@uim tg nor mal

operation of the steering engine. all the weight .of, the rudder a 1 o the
Ddder oPetiosBEpg abfhytE ERnEy Bue S s i Ine e R B ¢ D5 hov
much freeesRaae ibaicwdaomicheerr Bit tisrenibgdifienga fidderchadiblebehyinl ddilsilocatadl | nder 10.

To be able to change %he rudder radial bearing 16, radial bearing 15 or
ot her weltPAGOUPH ¢TI fr the bottom cover it is necessary to raise the rudder

stock so thatpifig hemaBogfation &f PR §teiing Q¥gihe bB theeWoigBChf thé ruddér add Wi | | be
difficult to_ |oosen the securing,screws holding.the bottom cocx]g{r 7 and the
15 '8t ofherfyddsr §ipclh it ey thg grddep radipd bragingel O Hpcedherp a3 "UHRUGFSSy | 1 udder

st ock andydchBerivedBE re@aiBhg Sing 9 and the hg&)ralﬁlﬁid. AN&r 1l DETd Bedhes to Bahigakhebeari ng 16
t he rudderstock and the rudder nust be sufficiently |[ifted so that the

force ex&ddagradial hepeng I ardial baaringl 151 gtichyearngmaridipdhe DIMOMESAYRE IS f ti ng

hei ght ofedebiGry 16AdRE tRNAdderd deK s& aflt Ble BRAOhARE béitonlcdvBt & eRBI&RXir only a 20
fewtenths of 'a mllinetre since the bottomcover 7 and rudder radi al

bearing Det iwill by diffignlicg lersam therfacuingperers helding o Retinst cigr F dee |st t he
rudd ef; 5 S gﬁgxkl?oésing 4 to gethe;rt]l?e &Mgé’ Fé}ge' 6rcB Wiat Ehe! r§toHQHcme? gto@{‘aI{dQHe Rlaqthe rudder

st ock | 6cked so that there are no relative notions between the nut
8, rotor eferand rudder stock 2. During normal operation of the rudder there

are a smal | C’rf?%i%g%ﬁeﬁgc}’@%qﬁl%aﬁﬁ%% 'E}ie”l%fulﬁé'fr%?&tlﬁanﬁaﬂhg%ddEP&uE}yl%f aulic nut

and the hydrau I'n order to e rudder stock 2 it is
necessar yufficientlyf tiftecheo Hiyed rtheilforce eyéried dmr theamdder irediflabtaging s rgmeadiedist i ng

devi ces }{Jeleegﬁ lllﬁ%)gsﬁ‘\é?&q orfﬂle"’\lutk(l)é/lV afng rruc}dm Fadial bearing is in this context only a
20 few tenths of a millimetre since the bottom cover 7 and rudder radial bearing 16 will be
moved down and away from the contact surface of the rudder stock 2.

The hydraulic nut 8 is mounted on top of the rudder stock 2 and is locked so that
there are no relative motions between the nut 8, rotor 4 and rudder stock 2. During
normal operation of the rudder there are a small clearance between the retaining ring 9 on

25 the hydraulic nut and the hydraulic cylinder 10. In order to lift the rudder stock 2 it is
necessary to lift the hydraulic cylinder, and the fastener- /adjusting devices 11 are
loosened to allow for this.

By applying pressure on the hydraulic piston 12 through the supply channel 13 the
hydraulic cylinder 10 must be raised and collided with the retaining ring 9 on the

30 hydraulic nut 8. The hydraulic cylinder would then raise rotor 4, rudder and rudder stock
2 to the desired position, about 0,5-1,0 mm. The reactive power from rotor, rudder stuck
and rudder is then transferred from the bottom cover 7 to the rotor housing 4 and further
to the hull of the ship. The vertical position is maintained by maintaining the pressure in

the supply channel 13 until bottom cover 7 is detached from the rotor housing. Afterward
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By applying pressure on the hydraulic piston 12 through the supply channel
13 the hydraulic cylinder 10 nust be raised and collided with the retaining
ring 9 orwohe11d0o002hydraul ic nut 8. The hydraulic cyli ndecT@apradid/otdeen rai se
rotor 4, rudder and rudder stock 2 to the desired position, about 0,5-1,0
mm The reactive power fromrotor, rudder stuck and rudder is then
transferred fromthe bottomcover 7 to the rotor housing 4 and further to
the hull of the ship. The vertical position is nmaintained by maintaining
t he pr esthemeessure irhtbe supphi shaotehhhéd red@edirafict whish theraylindes wily b¢ brogghtached from
t he rotor i UBSTI TUTE SHEET (RULE 2 6) 4 the pressure in
t he supppgwgﬁggagpOf§£?%w%&§6§ed, after which the cylinder will be brought
down to the tS$ybs@fueithe cargpngontarceSsary repairs Be lbgpiudnnnd d3 capressunggdout
necessar epairs.the supply.channel 13 is pressurised s hat .t he rudder
stock 2 i¥°s {hlagﬁlg éﬂdégﬁat O?ﬁhg l%}c{ﬁlsteg e o mc%tdg'e Zc?neir’reoﬁen e e ﬁﬁﬁlaﬁ%e. 5 When
t he presshee tlid pradsliy finally & ekaed fand hetshpplg thgingl Bhtha hedradld: ¢yieddrydr aul i c
cylinder 10.wll onc ai.n be broug down on top of t.he cover 6, and
The ve: i vl e abiis B PO diun O RitR usBP Portier e ik WeSBought down
?n the r Hﬁid;&f stdéqﬁtcﬁna!ru&lﬁarvii!llggaiﬁ'fbe wﬁ@mm@m ﬁh gheem[d@ai rbcﬁlal_t l'beghhggihre}_g up the
astening- /. adjusting.devices so _that the hydraulic cyli r 1S
f ast enedopeRoRES Sg Py e inge fastcpingr E@JWS pe fleyies? ﬂb%at tF‘qu}’Pé?“q@t ock (2)
on a shi pyltiaer B ik B¥@nddS ke radi al bearing (16), wherein the rudder
stock (2) is equipped with a steering engine fastened to the rudder stock
(2) using a hydraulic nut (8), and wherein the steering engine is 5further
connected to the structure of the ship (3), characterized in that the
devi ce
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is an integrated part of the steering engine, and that the device further
conprises; - a top cover (6) for the steering engine having an integrated
hydr aul i cwoybiwmden21(10) wherein the hydraulic cylinder ©OFRP2EOHFI08S
hydraul i c piston (12) 10at |east one supply channel (13) for hydraulic oil,
and at | east one fastening- / adjustimng device (11). 2. Device according
to claiml, characterized in that the hydraulic nut (8) is equipped with a
retaining ring (9) on which the hydraulic cylinder (10) can be 15abutted.

3. Device according to claim 2, ch&lamseri zed in that the retaining ring

(9) is divi dteﬂ?vz%% fﬁg% lf]dgl\?b}uﬁd%%ﬁogg sz}%ea sﬂgqu?é&xe R L&IPYRiA behnkhe

hydraul ic nu si ng evice according to cfains 1-3
for raising a(lﬁ);d'dlerelrsﬂnecrkdd(eﬁ)todn(za isséyjuippsd withat staehieg ﬁllginhafaStﬁmdll tal bearing
(16) is reI|e .n t dder wi.th a

st eering engi ﬁ%“%dgsft Sgonc\é\%%{ &b ?"dr HIC nu {%t:?(n us}lgerrlélrl (e S? %Fr?%nenlﬁt (8) and
further connefuttee cbtmem'etiho tHeatradttind ©f theashipf (3}, hbalahﬂepz(&n thmhbcrdm/ioen zed | n
25(a) | oosenin the eas ne fastenin eV|

connecting / lég *ﬁ‘@d]?ﬁ Oflﬂbe Y97Eng FRRIPS; 2 ‘g%‘é‘ﬁﬁg ‘ljle(vicﬁ hep 8‘3“”?“ %? easi ng the
pressure sa tmb cb%e (d)yolr thel bte&ingienbine haviny) anabwgﬁteamedmtn Stivder ((§) , and
continuing untj | g) hydr U|IC cylinder (10) abuts the retaining ring (9)
and rai ses roWB?ﬂF c YFWH efylogg@emppsesand rudder by around 0.5-1.0 nm,

30(d) | ooseni ngathhgalietgiasn aoyer (7),
10 at least one supply channel (13) for hydraulic oil, and

at least one fastening- / adjusting device (11).

2. Device according to claim 1, characterized in that the hydraulic nut (8) is
equipped with a retaining ring (9) on which the hydraulic cylinder (10) can be
15 abutted.

3. Device according to claim 2, characterized in that the retaining ring (9) is

divided so that it is detachable and easy to remove from the hydraulic nut (8).

20 4. Method for using a device according to claims 1-3 for raising a rudder stock (2)
on a ship so that the rudder radial bearing (16) is relieved, and wherein the rudder
stock (2) is equipped with a steering engine fastened to the rudder stock using a
hydraulic nut (8) and further connected to with the structure of the ship (3),
characterized in

25 (a) loosening the at least one fastening- /adjusting device (11),
(b) connecting / supplying oil to the supply channel (13),
(c) increasing the pressure so that the hydraulic piston (12) abuts the top cover (6),
and continuing until the hydraulic cylinder (10) abuts the retaining ring (9) and
raises rotor (5), rudder stock (2) and rudder by around 0.5-1.0 mm.,

30 (d) loosening the bottom cover (7),
(e) reducing the pressure in the supply channel (13) until the hydraulic cylinder
(10) again abuts the top cover (7) so that the entire rudder arrangement rest on the
top cover (6) via the retaining ring (9),

(f) executing necessary maintenance of wearing parts in the bottom cover (7),
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(e) reducing the pressure in the supply channel (13) until the hydraulic
cylinder (10) again abuts the top cover (7) so that the entire rudder

ar rangenewo 20a3t70@m t he top cover (6) via the retaini ngPCTmP2¢19)069089
executing necessary mai ntenance of wearing parts in the bottom cover (7),
6 (g) repeating point (c), (h) fastenieng the bottom cover (7), (i)
repeating (e) and renoving the connections fromthe supply channel (13),
and (j) fastening the at | east one fastening- / adjusting device (11)

(g) repeating point (c),

(h) fastening the bottom cover (7),
(i) repeating (e) and removing the connections from the supply channel (13), and

(j) fastening the at least one fastening- / adjusting device (11)
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