‘;UVESeFu"Fr46T"LT ARRANGEMENT AND METHOD FOR TURNI NG A PRCPULSIQNDQNAK 2003
The field of the invention The inventiQ a propeller drive
arrangement for vessels used in water “M@B\h@wﬂm\%d in particular to an

-ar r angenmenWois#9si ncor por ates a propul | i ch can RCHEISHBYF3Pn.
relation to the hull of the vessel. The pré¥&ft" invention also relates to a

method for IR ARGENMENPANT METHOY FOR THIRUNGA PROFUESION TharT |

backgr ound he “inve nnost cases, various ships or the |

vessel s (such as passenger ships and ferries, cargo vessels, lighters, oi
tankers, ice-breakers, off-shore vessels, mlitary vessels etc.) are noved
by means of the propulsion or draw created by a rotatable propeller or
several propellers. Vessels have been steered using separate rudder gear.
Tradi ti offdid ikl 1&he obrvertHep i.e., rotation arrange nents have

i nvol ved a propeller shaft drive, such as a diesel, gas or electric engine,
bei ng positioned inside the hull of the vessel, féon1mhere t he propeller

shaft hadhSeehVEREACTH FULRT $Oal RAPFOPFARET tIhYr AFFR IT Rt sEQE t he
hul | of thsseissalsedhiénpwagel arrddswidft | sahdchhegdagt ichaaet ey @ndaxi-. €.,
t he end extendi ng ouisige . Ve | .. O he_ pr |l er_shaft .which is
connect ed aagfer%err&di Vrvfé%%ﬁy ﬁ%%eqlﬁoeosxzaﬁ:g?%ego&:rtc 5)% %%gc;%él si"E)I?‘Jét g‘é’{élrl:éﬁg.cafhi ?e

sol ut i on tivgrmt| byedslrtinn ntporthy &ldl |of hsheeseesselise@hien pueeent
transport; i ; bi.ah 9+ kRe for gr fop rgﬂg.%ﬂﬁy one
have al stc}dav%}rgllcbg{d ai.'gsr&.f I&taill n%gvé:s?se gmévl t p?ggeﬁl \err \gﬁi ts i | chét ﬁe
equi prentVeERRalNBAvEL NG 19} WHeRBr) creating the propul sion power for the
'%opel | er shaft and any gearing are positioned outside the hull of the

Y

ssel within a.speci ch er, or pod supported for rotating in 2
rel ati ontg"tfL %‘F@]ﬁfﬁqm Hr% ?t"’b‘é#)ﬁgmfur ned in relation to the hull,
whi ch neans that it can also be used for steering the vessel instead of

separate F UdgeL 98 se V! GaRiB0lsS el pd NE P &omi@ieni@gsé@fsew@&% I S5
supporte I]by nmeans of a special tu tﬂ'ar or the like shaft _to rotate in
rel at i on PAGasRISiul BhdPSt handhi pervhen tAHAAr VEfRLl shas g8k e&Fr angéd

thr Ought ttfaexé@t&tst:,?mi@fe-!m%saﬁ% - 'E{iifs-éﬂdiflé_ ObeFEQQE:,SLﬁtﬂlﬂ?hﬁgi S;ggsgngsed
in greater ail in, i r alia e icant.' s at en :

These unie dr 58 JPYER oY o BopBE e PP LA g Pt STORGURY s,
and, e.ga ndmtmlpld qampehleheopreseenahpptopal lens prvessets azaveat herg
units of gt@'g:héﬁ Rk Yl el e 1ea f & ALCHBE K FOD. Besides the advant ages

obtai ned by the omtting of a |ong propeller shaft and separate rudder
gear, this equipnent has al so been found to achi eve a fundanent al
I Mpr ovemaiadit iditalMBssepraopella@rabopetytinge viesse) ' soeaerigy eappamygehas
al so been fqund to iJmLoOV The Z] i ng. propuyl si.on_upi &$_Lno-a
variety OfF n\%essglea}vse er% %‘n‘g%df%rpﬁgﬁ%ﬁ%]?a%g%%?t&%%sé[ ng‘f‘g%tgﬁego{ir%egﬁ%% é
conmon o@#s toe kasctindw yergine anbeingi pasidumned harsidei thsoguthli of
Xyll CONHGd sl OV rom where the propeller shaft has been taken via
a duct sealed to make it watertight to outside the hull of the
vessel. The propeller itself is located at the other end,
i.e., the end extending outside the vessel, of the propeller
shaft which is connected either directly to the engine or to a
possible gearing. This solution is employed in the majority of
all the vessels used in water transport in order to obtain the

force required for movement.

Recently, one have also arranged for fitting vessels with
propeller units in which the equipment (usually an electric
motor) creating the propulsion power for the propeller shaft
and any gearing are positioned outside the hull of the vessel
within a special chamber or pod supported for rotating in
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I n 'known sol utions, the azinuthing propul sion unit's turning arrahdeMARt 2003
~has generally been inplenented so that a geared tiller ring or the |ike
tiller rimhas been attached to the tubular shaft which forns the unit's

- swivel | i ngyaxpoesqgini ch tiller is rotated with the aid of hydiapikige,gn@ nes
adapted to co-operate wth it. The turning novenent of the tiller 1s also
hal ted and kept in the halted position whenever no steering. nbvenents are
performed by nmeans of the same hydray ic engines. For this reason, there is
al ways normal operating pressure in the hydraulic system also when the
vessel runs straight. In accordance with one known solution, four hydraulic
engi nese ketdeobeen pbei thudided Tl ounktt can Wet tuded uimi nglationThe

oper aty in i e e r .C.pr e required in
t he endﬁegagg' %é’ggpoﬁharg y %lgﬁl |tlr§' p‘%njg/rrrrg)I %g BoPeaﬁls% ec’%‘:rxlr csgre)fag Lhi ch

r ot at €14 t Vesfedr darstendnfiinSenanateer vudder elgealsi-| iMoref praeisedying

gear, diie Byl adbhea LAGHECLKAN g idle ange il M0 $EBY AhLaty drol i
circuits, ,ea]gggg.{ whi ch S its own operating nmachinery to create the

hydr adfRSCY5 wlan o i 1 ke FRRRE &9stehrhasiPeEaldkbPByER, the er

?I i a, MheausE hyﬂ_eaubh_&@,reaﬂib:lys athiewl 4 he gl&tﬁi \éﬁ's_y b’ggh tﬁfﬁ'&llﬁgfe@llui red
or tyrning.an .azi ing ul sion unjt .to,he .obtaine a rel atively

| ow sg:&r(f b ERe %?&E% Oﬁceaéearﬁéhﬁ) me',ri"llﬁe ktlﬁlrdmorfg RP Rt ng3 t he
vesselishydimsinsed imatsaten| desathnibe ietdr| ylaad théalppikligaptda sely
contr gt ahuliddh Ndve sy pf thadhthanal ypLvegearsrapgegoroesaandena
hydraul 1 ¢ conponents. As was_already stated _earlier, one feature obtained
it h YR ARTURAS RrRRULREAN t Weitact ar@at © €- enbb® e8PPhécaBENiifg
nmoveneiHe Qrddentpransl Séo0 o provitast ak ombehabt @i gyi 6Kl yhaBdxkhmeri sely
in the desi rtzfl? OSI%I on, T£ %f@gm tion can then be maintai ned, sonething
whi ch e rergad ed%abﬂ&s % “essential for the steering of the vessel.
Sunmary of the invention However, a nunber of problens and deficiencies
have ti%g} e d i AVe''g i i QQ.; L j f ound
to be e f%ﬁsvgﬁgndé?\é%?g% g?%#ko%dgérﬁt%Yisfrép#éen%ﬁtl%\teﬁ%g%{]u??\i ?\a; E.ng em the
vesselR¥apgidarn paafrt e8d FeRPEat expefdeyegand c SRS cAetPBphr

hydr alige syééeMEUeA Pos abtRdedel & JPuMAshEhYa Dl iGpiPORGRNE dBSPithR the
fact that t.he ro{i%tio .of, .t he ropellerli,tself i s perforned.b means of an
el oct PSR 6 STRPESRAAAEY | T XPPECL FaroRHHEY oPCPRETBAT { SLFC
ef fi cibmegy Bfundetasempirovpac&heohtss el aw it g ypbopn Hs ben nunhitsg
propul;sj on YRk etiS df)_s{'eskﬂﬂéa@e's(‘lg'ﬁé%f By aly8 et e @R PR R s 2%,
relatively frequent naintenance and’ nspections, which give rjise tq costs,
and MRV PEEANE MOTe HEOHEIRePVES el LAFFadieY ropRser vARd fHF fife 4
dur at izmsunfed hrnami thiehansepubsakitpmwiber cdrtinhency gtowhe hydraulic
syst.ens has been the fact that they have a known tendency to | eak/drip oil
or simlar hydraulic fluid into their surroundings, in particular from hose
p'? pes Hndknawn ogs Lusilens ,arkthe eakingtbangaceepuisdon Uit thetevssiaari si ng
from the-dRpeas apdsCc Qs 18P BEelYydn@ildnfer{ddd dsot Rhatal 05684966 an
envi ronnental and cl earl}flcniss prqhl.em Leaks al so cause a _considerabl e

e

saf et Fri48E E1R2e OLurt 1keaitddd By Tir Bafi LepRuiat tesdsife §Pi 5%y and
t her elyulsidrger shafranvhidakedringdraid ienit usd styealidageansis f uvbiad ire
risk. e dwdragle, syatonte LaLernal oPrESaNLEI LS LELRELYCLY B AN
ereby,”e.’g., a Téak 1 n a hoSé pipe nay se"a hrgh-pressure and often
aci f orqa(QR&HE e shitpedit | eThef turninghinoemeptcalstheekidderi Apurile if it

| npactp Midd) 2RET Xeigtd DEr saBNAUa1 oW | okl tidn WhandGer! Neo hydeayiing system
is also noisy, and this affects, inter alia, the operating personnel” s

p .
wor ki i 49 orfst® THREFLPERSHs £¥nt PABBESs, ©8i nEBSt h82¥§Fst BYFLRYHIF be on
all thengimes whebrt hethiesseladgon,novhege A t BeRwaybhewdpntlaubpe raysirem
achi eves only a,constant-speed,turning nov nt (i.e.,. single-speed) for
t he prporpe[ﬁss“ll%en U i&.srlq—gl@%@g??ii%ﬁelsé’%%@’si eﬁ igﬁgnvﬁ-g’l’ee b5 %%%ii Bi ﬁy for
at | esstragightot her turning speed woul d be desirable. The purpose of the
present invention is to elimnate the deficiencies of the known technol ogy

and create a new kind of solution for turning an azinuthing propul sion unit
in relidrcerEaneehWichorng Jexyg) solution, four hydraulic engines

have been positioned in connection with the turning rim. The

operating machinery which creates the hydraulic pressure



One' obj ective of the present invention is to achieve a solution which
‘avoi ds the use of a separate hydraulic system and the associ ated] gr MARe2603
in the turning of an azi nuthing propul sion unit. One objective of the

-present i NnRY¢o/@psi S t o achi eve a sol ution which inproves tlpemm@abiedredity
and overall econony of an azinmuthing propulsion unit's turning machinery
conpared to the known sol utions. 5 One objective of the present
invention is to obtain a solution whixh reduces the noise | evel of an

azi nut hing propul sion unit's turning machinery conpared to the known

sol utions. One objective of the present invention is to achieve a solution
whi ch zgdwined hant Ghei regpcsipesd ofmpnises nof handgydramllic @umgni and o offie

al ter%aQQéEEréE!J 'x’f%tt%‘} heprahiegctive af Lhg Pr%%erlénﬂaﬂi’%é“ EBQ 'S to

obtain a . solution which guces the "envi ronnmental ri sk cause
t ur ni rLFEEFR n%?Jyl%}hHl}%r%@e’éh?t §u§§hé9ageﬁ§veth©fhzdééﬂliﬂeggganéssaf ety

conpargsh t Bek@i\%r@édﬂi&n&on%ﬁaW@&E I H{,}dk&ubﬁéeél%u&h% basdén i gl ght

t hat ar}} Z\Tnuth éopulsmn unit, i's rotated by direct ectrlcdlve whi ch
i s confuth 2By 155 GHRY S’Pe&'ﬁttl%é‘lacfl?%ﬁ)‘%ttéﬂ TPl T tlﬂyﬂB?H dfeering
comamsesssteed for the vessel and position information provided by a
sensor device which detects the position of the azinuthing propulsion unit.
The operation of the electric notor is controlled by controlling the

el ect ri ¢ hiydirgiuld coowerningpl sysen Udsisgbers comieyedini Engext halbasis of

this HOCREN N8yaMRLe iBECCEEI Yy L B8 130 aﬂQ@r‘?BiaE‘EGQIQ' rl‘Q.gtIP Eggqggesent

i nvention | s characteri zed In pal’tl cul ar di SC osed 1 n th
c 12ar adieFyA ey S8Et FYRNART: R eéa%srra%*élamadﬁﬁeﬁaéﬁf-om Bt torrke r@bnod

accor didichdd ke PHreseativelention ispedmr gt Qrdtaedohy virat the dssgkosed in
the c a.racterfEl ng ISIGCtIOI’ld n .the encl O%’E%PI nde en t claim 6.

accor dance w ongadva ageoruee’grﬂﬁ)d? €of’ © ﬁs \Yer’ﬂ Reiod ?%egBSWer
t r ansiyitaonl ieefi paenbewreeliflyr mand hee lert e by r@rqnxmﬂm opngnellednpri ses

a gearyidyn kit edi o éﬁeti'ré@flttl‘aﬂall 2aRiAl %Q&ar ana V@éﬂe%oﬁ3§nb' ke
adapted o co-operate with said gear rim whjc Fgg wheel _is rotatéd via a

seductEF R F nFFHRMER S t PSin WBecalizeasst oft2Egdor 8pFy1er, gne

feature obtained with a hydraulic system has been the fact
that it enables the turning movement of the propulsion unit's
shaft to be halted quickly and precisely in the desired
position. This position can then be maintained, something
which has been regarded as quite esgsential for the steering of
the vessel.

') Summary ©f the invention

However, a number of problems and deficiencies have been ob-
served in the known hydraulic solution, which is as such found
to be effective and zreliable. In order to implement the
turning system, the vessels have to be fitted with an ex-
pensive and complicated separate hydraulic system in-
corporating a large variety of components despite the fact
that the rotation of the propeller itself is performed by
means of an electric motor. This means, inter alia, that some
of the benefit in efficiency of the use of space, obtained
with the outboard azimuthing propulsion unit, is lost.
Hydraulic systems also require regular and relatively frequent
maintenance and inspections, which give rise to costs, and may
even call for the vessel to be withdrawn from service for the



t he equi pnent further conprises a suitable brake nmeans for hai bi Hg t he
turning of the azimuthing propulsion unit and nai ntaining the' Ha 8d2003
position and a functional connection between said brake neans and said
-control unWO PBI54%5 ansferring control commands for said br akRCHERAGO73P
accordance wth one preferred enbodi nent the speed of rotation of the
electric notor is regulated by neans of an AC inverter drive. The present

i nvention provides several significant benefits. By neans of the invention
it is possible to replace the known arrangenent based on the use of
hydraul.i cs, .and thus, the afqresaid probleng associated wth the _use of

yclr auFFEREARR i oE PR TG ST EPRK,  SEGTORF J1Sbt SHIURY oRbaddd on

t he uskydtaadiel eptgtiemsohas iegootheankhdthethat nthpgndeaveqai rlansint

al nost i.Stent . t s temb L a . .C ' [ SO

hi ghl yt?@ﬁ?égﬁrﬁ@c} n 1%3&{2}#1 es?é‘ﬁs, g%l 2‘%?&%% yﬂy ggrgégéicl yg%{\llélgl a%?g) and is
enpl oytleir surmebadisigsdi fiterpantptatas fabwohphe Ribest Andy YALIRESI on
uni t 'S‘S%EQLQ essé_al%%%hﬁ.a@éfs(?rhggg&d Afr?‘]c%n]t WL QR G iU Y BrSifpPar at e

(expensjve)_ hydraulic systemis avol electric_drive can be used to
achi evElg t18%F3RP aPshgERBREMRIEERNadPE s i@ ke d§ 11dA  t neRESi RAFH ng
propul gaqBenidn dheipeamseftalnvaid i eleandihbesotdiiblaspect.earsd dpnefits
are described in Igre@teer get ai If itn t he I(ol | owi ng sexe'i‘r;%l ary Erese tation and
referr FRYSEI b TPRECAPPATHER Tf i FiShn RAPSR O ohdPhg P er®hce
nunber bydnathécseplaritd e beicgmees st épperyo amd r ehpoebyngddrgenoes, Amii ef
expl angLLoBaohyfidran pos: i Guke o1 SH0uBnar SLIRL! & ot £l agiagmalinge
vi)sual i zatTon 6f one enbodi nent 0f the present Invention, Figure 2 shows a
bl ock BY@EREMLEEYEREMS aliferEntl apseseing ti Fretakively highg aped 3
shows eherepgl, ! erguni b 1Bskalined hos? Pige maly Haeet ashOMh igrdiditre

equi pmené a%cordl nqlglto ong al r_nq’gl ve iNn,the gorr.%of ﬁ'd ag}raglmratl C

Vi'sual P25t PERERaRE R o 05 SHREIAR 3l I 0gPEnPEbK PRECHRIFY. IFRER ¢ he

t ur ni ngeaiovagéngnriascafding impaciie wivdnbiperatAnge paidsehredpl dftation of

t he drapi [ 1 discl ' h j @{@yti I '

pri ncig eq%ridﬂgl _gulfge' 2g|h% tﬁe f(;irl%%fsﬁ%g%@cggdia%grog%g one e _8 ifrge}:rt#fé]of a

t ur ni nEEBEREnedPtECoRrdiRg tt] hePBFasdAg RAASIATHL ' S Yarkis9dis¥ vses an
azi rrutaiﬂgoﬁélopu'h&i Ao iy tiﬁ ba»sltahhefh_dj,n A RS Sthe Isydben phoeailsebhe
Figure_ 1 di es a.azinuthin ropul si an unjt . Whi c [jse
watert?ahta%%dc@fe  Baf UhSp i “Riedpal 4B ifgg‘ah”%reﬂ??f%@%%t of“ge whi ch
can behydyakilnd siskeowadlimves combyoa spnetantespsafid taradng dioNRor 2 is

connechedeVi @ & Shabind1E0sBeBEIPHEILT the! HrdbP BN kAAYR . PHowdver,

Accor di to one alterngtive, the structurée can be fitted w&th a gear in

n { 2. G
sai d pBBg{ebe"l%eﬁlézé‘ia(’fl&n@ctY’P‘Erﬁnt%r PoegiRiddty prWpel@er 1938k, one
accor datherwcthibning abkeesnabule beheesiirabler.e t han one propeller for each
pod. In that case) there can be, e. g. , two propellers, one at the front

o the god and one at the rear. o
The purpose of the present invention is to eliminate the

deficiencies of the known technology and create a new kind of
solution for turning an azimuthing propulsion unit in relation
to the hull of a vessel.

One objective of the present invention is to achieve a
gsolution which avoids the use of a gseparate hydraulic system
and the associated problems in the turning of an azimuthing
propulsion unit.

One objective of the present invention 1is to achieve a
solution which improves the reliability and overall economy of
an azimuthing propulsion unit's turning machinery compared to

the known solutions.



Said pod 1 is supported, for rotation around the verti cal axiéanHARmmggul
of the vessel (the hull is not shown, see e.g., Figure 3) by neans of an
essentially vertical shaft neans 8 (the bearings are not shown in the

- Figure, onav@bt/esdgsati ve for this is shown, e.g., in the citeBCFFIPHOTN
76977, which is included herein by reference). Said shaft neans 8 (e. g., a
hol | ow tubul ar shaft) can, e.g., have a dianeter which allows for

mai nt enance of the notor |ocated dowsin the pod, a possible gearing and
the propeller shaft. A 360 gear rim 10 or a corresponding tiller rim
is connected to said shaft neans a for transferring, to said shaft neans 8,
the power required for turning the shaft neans in relation to the hull of

the Ve@ﬁ@'obﬁ@@@1§éeo§haﬁé B?@Q%n% hﬁv%%&ﬁ%ﬂ 1§a%@ %Ekgﬂkhap@3¥dfiéﬁ;unit

8 turns corre ndi ng gure case, a turning nmachinery for
sai d g&Btch Hﬁ%ﬁ" F&esnalﬁﬁnlzkﬁl"%aloflzan Rt hiear PEPPUILIaR t ch 24
, a gemit\gs%uaﬁdngnmebnﬁhéw BFoparéd tandnhkhenskal ks10etwen these. Al so
shown is a brake neans arranged at said shaft 21, which neans - in this

case consists of a disc brake 26 and drive equi pnent required therefore. It
shoul doe obispeseitve hadf nothal |pteent orm\aémt:eézerrem S tary e adriessar ya i n

the. t q_ﬁm ng i at sone
of theér#j('ﬁ:lgﬁ gagﬁlheﬁeélflg r'S eprqH ace ﬂ{}% %ﬁ gn%ﬁt ggﬂﬂhkﬂgn%vh%ppomr
for elRe¢tsienngpdt po bs péHerednpad/Ac aﬁl\zest:ed 30, which acts as the
power source, VI a a conductor 28. The operating principle of the AC

|nverter isS a hnoIQ?%/ g to a person,skilled in the art) apd so there
2 no ]?Fe%ﬁh?i'i St REr L BpamreSsdth siBVEREIPRatE hECgePRF 22 md n
‘conponsntst bbnt khikd iredutes ahe aemex::tmrﬁmmtah tii sRCtcardddhgby the

| nt er r‘ﬁ?fﬁﬁ ChLeul gﬁe%}dus %”%rgé\aﬁ(reée%' of | ra{f“’fé&ﬂ 89”2:‘1%%@1

inverters aro gener i'a, as 1 nput deévices for
aIterh%§$ﬁga%@rﬁéﬁFtHDF@WEaraﬁdtPhBFOyﬁeSQ&PFF@HBarIy advant ageous in
various controllable electrical drives. The nost connnnly enpl oyed AC

inverters |nclu e P\/\Mln)\éert rs basked ul.se . hcsh ulatlon fitted
with a vol tEYED ﬁ‘f’é‘r Teti RE8SCi PEui TR }ﬁa i AASPE vaolﬂt 0 use,
i nter mtolaulbeoausaltt1pruotd93dabyeguldameom eﬂet:lue'lpoﬁa‘umnadhmeeds of a

sai d teghlng 1BENbPCLY o4l 288 LATECRYAR! 16N Lkl Bahegaegqtg,f iyl shaft
8. In accordance one solution ere are l'east two dif rent speeds
in useSteerhRe or YRAMBINGSF t H%ﬁi&ﬁq‘]erf%l Ghieonvesfglr AR i ARAitEkEed I@m be

regul at@ﬂnaotibnn provededi ned S@eeé’eﬂi@cﬁ@e demfb aswHircim QGdtediie nwé nal
speed 0 The er ation

t erter 30.i.s_controlled
o RRIHHORAPE e SRR brepudmiRd) YT M Sher R S o
cont r adtheinglegtriisc impttar nigorrstred ledndly orritt yolbing sther iedgatarita oI

deV' Cemd:@&@" Sdpe{%ekh%uBb'l‘ivg%rﬁrt ik | he 3koRE8b1 | QRit S8AN AR &8ldn Wheel
, Which is used to i SSué the actual™ steering commands for the vessel.

rr?aee”% R hFeRYSCrEELBE - nanual |y using the hel mare converted, e.g., by
ans

More precisely, the arrangement according to the present in-
vention is characterized in particular by what is disclosed in
the characterizing section of the enclosed independent claim
1. The method according to the present invention is characte-
rized by what is disclosed in the characterizing section in
the enclosed independent claim 6.

In accordance with one advantageous embodiment of the in-
vention, the power transmission equipment which turns the
azimuthing propulsion unit comprises a gear rim fitted to the
shaft unit, a pinion gear, a worm, or the like adapted to
co-operate with said gear rim, which gear wheel is rotated via
a reduction gearing connected to an electric motor. Favorably,



of a separate anal ogue servo neans into course comands. Accor dl flgMAR 2003
anot her solution, the steering commands are converted using a transforner
connected to the wheel into digital steering signals, which are sent via a
-connecti on V8@ 0¥/ts49he control unit. Said control unit 34 usesPERFIWEEIS ng
command i nformation given by the helm38 to control the AC inverter 30,
which in turn supplies current to the notor 20, whose desired (course,
speed) rotation clock- or anti-clockwbse generates the desired change in
the turning angle of said shaft S and thereby of the propul sion unit 6.
Contr ol hunlt 34 can a ki nd of suitable ssi ng devi ce_and/ or
control (?ev?%lél%rﬁ%ta%uf%eﬁ offPBPELSEF, & §l=}|1§8 é?li"?'}@e nB&AES(sEeR as a

SO- fcal hed tdnal oghe stmm:%n@r of coheesawnd%trtgud%wp&epwsﬂbn sualke a??

per f or SS teering, comrands, an r._information_ affecting
t he stgilgﬁgﬁaaglgg@ r&elggntﬁe&%l %te éﬁﬁmf‘o c?gint? olfuflﬁ R&aﬁn\%‘?rtre‘?db’r ©Binmilar
power beitween tw@ashrsakﬁ mlaaStSpr@néssaalgi éogtres lumaind Z2oal stnra:hlsw a
posi ti n 0 a 09
propul glgg%&ll}% g!&l ; ﬁ er eégﬂ}ﬁaﬁaé eaéf%‘?%ﬂﬁ%?é Qawt;ect he&tzctr ni ng angl e
of sai Ul§ﬁafqn% P‘U&lfieé't’@dpo%m??@hmé@ﬁs&l‘@ sepeed| Off grotal topupfosehar e

known peecseicamdtedd d <Pesduldt SENSPmddhs HE kih Rasehverttr BMivde.
phot o-opti c sensor, a so-called sin/cos sensor or on a sensor based on

machi ne or conputer Vi si on 10 systens which defines the turning angle.
It shoUhe uﬂaﬂmﬂr vedvehauonh@ncy\peieé senspal 16ihas faeahtndserent bt s ef f ect
on thep NG L O n bl L OYCRLT 9 18 %gtslt,tt%t thaldry, SS:;{E "Bhotg O

dflne SqiTecti on of the &zl fu rou5|on unl I a y nmeans of

e seﬁ%‘é’ﬁnéléwe@é basgd P@th?oﬁsseﬁﬁohyfisahhsca fm@tt@hﬁlt%rﬁv‘e@¢on 18
to contsa@.ta dbfétné Ola dldaR IRWeRPSHi eh ttrrénstaeétb&g rﬁﬂﬁ-éthpibél aaat SbeSal d
connect ggl 3513- cabl e connecti o radi o, |ink.
arrangé& H‘l"néﬁﬁ al &}%ﬁ' SR /s TS D Rert 1'e‘?r ‘é%efor
conver btfngnarelmw:lmgnen@bert isngsbdnalkandr améscmsmte:b&ncu areayudixprhenht f or mat
whi ch gapole Maesselely.  2ald.GONS OLyUblh Haadd Uie SANIdWcupiL used

requi res such conversion. rranged to conb I ne,
procesSBEVEr itha sk otysiehdabeei cdn3godera IWGF-ILEE'I cﬁﬂ-qqtlFFa%lFlécel ved
from said reealltl:yorammsamé&mt bst aﬂp§b9eal lﬂﬁ GORRbeS GH aalnmbféﬂm said
steeri ng contr deV| e 38..and to control he operati,on of sai

i nver t BF25650r (3179 | ERE DERIPUY Wyplfr?ﬁllgﬁophe Bs %nSPI?ﬁF?tSFOC%QQ ng,
as shoetechrkcgumetdr)Fi guanss kandie alcmtna;immmm ke negmaPateas

Pr esenl BeaRaNGe) | by ARy Nl talhisddt M G IBMEIRN Ll d Nean

propul si OR Unit ition an e propuI5|on unit in a
_fixed B8sivFed vﬁf@néfél?l?ﬁbe staeertl“ﬁfgué’&mﬁﬁéénﬁatﬁénléee‘ﬁlf—]éstﬁﬁ:ﬂusl’q'\%ble

oper at speedk Faird thredlfz INMMANE ZH K38l sisordt Aghdd /i ng and force of braking
and hol ding) can be controlled via the functional connection by neans of

the control unit ' which controls the operation of the system According to
t'he faFbealfiressgitutinveshben andriifig eoheheaspertsi endofbeswfd Ust akreneans
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A brief explanation of the drawings

Figure 1 shows a simplified diagrammatic visualization of one

embodiment of the present invention,

Figure 2 shows a block diagram for the arrangement according
to Figure 1,



. 11 precisely correct. The brake neans can be inplenented, e.g., in the form
of a mechanical friction brake (such as disc or drum brakes, brdkg M ypgﬂga
or of a magnetic brake, which can be positioned in a suitabl e part of t
‘power transwOesisss equi pnent 40, or even directly to brake/ hBCTFiRi06739haf t
means 8 of the propulsion unit 6. In accordance with one alternative, said
gearing 22 or the cogging affecting said gear rim10 is selected so that it
brakes agai nst the rotating novenent manating fromthe propeller unit 6,
but allows a rotation emanating fromsaid notor 20, i.e., it is of a type
which allows turning power fromonly one direction to be carried forward.
Yet anBiEBrepdsShBVEi eyPrepesdlese wditd isisseildied Avt ar skdpt or
braklng/holdlng In this case, the output of the nmotor 20 is controlled,
usi ng said AC inverter 30 and said control unit 34 so that the
de5| r ealﬂPgﬁl AgPROVEI AYrBiRgcETE ML RECIFAENT P r @S apd tesRAtdMeed
manner. By neansnothéheoehectracdﬁﬁb&@m&@tgcewgagalﬁugtlaﬁ¢khﬁg/hoId|ng can
be obtained or it can be used to generate only some of the required braking
power, in which case the braking is conpleted by neans-of a separate brake
means. Figuaechbr dhows ai fhowhidsagmrhodifmenthiet operposshbbé thel icghtdmr educe
the braking for n I the braking. In
accordance mnthggﬁéﬁgg#éggoééggg?&g§lggt?ﬁ% %§$§5QEBHIS used during braking
as a generator, and the electrical energy thereby generated during the
braki ng dsthelednbéRplARathiea!t biECithy aghmghbs The electricity network is
advant ageously the same as the one fromwhich the electric machine in the
t rning system 40 takes its operating power when it functions as an
el’ect r Ftgupeol. diksgliosed $hotbkeafsaimubifon dhaghammasitoplahe imbgricenpact
and si gpLe.s o 0SSl oL danc L4 hy Fl S r_ni ng
qear rEPT6" PRHT ploRzg Rl Tad CrOERUBETRI 1AL \aTaGLER, Snet Bbadl T 0
geari n@eQQ %m@e?urnhnghl%a%mth Grcandiag i 6A iBhelr ARESARE hdTpoi nt

that al,theveh. thqgsﬂ&tzoagsblloses 1a2n Ehﬁlh\ﬁ@ﬁlﬂga@ﬂ'oﬂau&@q\&rﬁ @gaf i m 10
and a co- ogﬁéaélng rotatin 2, the, us:ﬁ}6 ear r|n1&§ not almays
necessif§t t 1Baft J855F0e %’ e %%dpﬁ??hs%l ¢ uli SHSRAPER P& it s
power apamebhisagopropuilkéoshaht.tusi,t which sam@rpsepuhswaneunnghﬁ pad

sol utign %sftQ'lieg] Q.(}lﬁl%e &did Boll T MY QA MU 1@%@? 8l eghfiic, not or

havi ng an essent| e stator coil arranged at the rimof said shaft

8. In ERAPs Baseany hé‘lﬁ'{ﬂ/\eP t r BRSPS SPORCRELRI TRAEPH sséﬁh’sqtﬂ’éeed £31nsi st
of anyemeasgitr abgber 12 nigs téenpoveedf Yo saishatt ar e Sapdopballer84 Figure
4 al so,shows_a_sensor solutign which enpl oys noncontacting sensor 16
|nstalf%d nearttd UtV nBREtRE" ess, separately fromthe propulsion unit's
shaft neans. Said sensor 16 detects position markings arranged around the

shaf t HEbErdi‘HQ EB%HE%lEeE‘H&F%%“ %'r&n%ltr%th?@ Basi 8eOkithied dakect ed
i nformation gure, 5 shaws

i agr.am for eration of a turnlng
eQU|pnénﬁeéédeHl%ﬁlgoppﬁelpﬂ@%%%?ePn§éﬁP|@ﬁecFﬁlﬁc@gFﬂHh
princi prepetieihe. |mmeatpegdahhe was&ebnesaﬂmwedabyveeamheab UBEHQZMnUthing
propul 5{,09 %Ek't ro 1PQs) e oD %Lc}uh%o%zl Mt o péé;é’é“ Stﬁgﬁé'“'cg ol peet ect ed
by neans of S I~ "devi ce. e I'nformation provi € sensor ‘device
can beeugibi f-eld’ |p’-rOmetMa‘rEana$mguetf theatfronti ofcdhe fPQFéc@@@aP}ﬂeb@t
convertgd kBLe. digital format. Unless a new command has been issued for
altering the course, the position of the azimuthing propulsion unit is kept
in the nost recent position issued fromthe bridge. If the observation of
posi ti ealanfpnsdratﬂ Oofsi rsijp;ﬁxefeca, nged teocHti@ct arbenposthe oneldedat i on

fron1co ge glv ed or ot i.m r.eas C e
perforﬁe auton;‘il cah‘l;? \ﬂﬁlen %e"%é?%g (ﬁ%e huéib sﬁr%@% %‘E'WE aé.ééj

cor r espoadi ngF kgmeand )i sby sseahs o ofhean omtssentdaildy Treriebaadndhait
procesggdnisnga (PhE- Qéékﬂﬁ&s”R?Eeﬁot“sﬁéﬁncﬁ’;’ﬂtﬂ% Mure, a'o’i& lﬁldéx&iang the

| at est p05|t|on i nformation obfained fromthe sensor. Afte

a d
procesEiNg, fie EloherdF BV ssTieS- a eBmFRTd HiFAh T Patent 76977,

which is included herein by reference). Said shaft means 8
(e.g., a hollow tubular shaft) can, e.g., have a diameter
which allows for maintenance of the motor located down in the
pod, a possible gearing and the propeller shaft.



13 "azi nut hing propul sion unit's turning machi nery, which conp mes%lﬁj
‘electric nmotor. The electric nmotor is controlled by controlling 003
operation of the power source, such as an inverter, after which the desired
-rotation owadeas#sectri c notor causes the azi nut hi ng propul ACFI1eHA732 0
turn as required via the mechanical transm ssion of the turning machinery,
and the vessel alters its course correspondi ngly. Thus, the present

i nvention provides a device and nmet hdd which provide a new kind of solution
for steering a vessel fitted with an azinuthing propul sion unit. The
solution avoids a nunber of the deficiencies in the prior art and brings
the benefit of a sinpler structure, better overall econony, and operating

conf org §Qd°S?E§EYr1H 1%11%9 th beophs aﬁdlﬁ@aﬁlim@ramme1§X%m&1lefae'e@

enbodi nent s g esent venti on g restrict th scog%
pr ot ect? 0P +0r }E“'h t 'RSaRE| BnlaT Lreme §561Pﬁ t ke éFiéldrrE ah it MERRS he
cl ai netlas eponésnﬂeduﬁ_@edO\feir durradaptidid cm:;aftequeam!s ebnegedndiant &jonati ves

whi ch hj t d d th
Appendeil Pt bect EHE YEEREL, PPudptELl) bnaRE RRARE 8% ARC HuRR At hgerent
for mzxtgutahdpzscppvelsngnaunessél turasekbirngspandangly .wAhc hher Fagyereent

6,
conpriges;ag, agi Eg&hmg %Qﬁﬁ:féféﬂel OW' 490 foik %alaméyggrcmr hée%oﬂlﬂﬁfcl%mtor (2)

. posi tioned, outside sard vesse sea | evel first el ect
or the? | PikBiOPePgernd Ae\A cReYBli OrBKed 4insi davikahl $bd, 2f BRAFEPS 2%y a

propelaed &h) eQ@&ﬁQﬁbedndﬂbrsazd pefd ahe hATfd m@w&ﬁ e&h@@anem% to
said Pg d for, ng sai d pod i n rotataqg ﬁ%fﬂe% he, hul I__of said
vassel e 8RB RS IBAT Rt s AL Qo FHRER: Ab pPBRGRS MSRTEni ¢ ( 6)
i relamlbhlSOcsaeddundlsﬁssefdavdsselhﬁ@kd(ﬂss&m@rdngvsaBQuu@maﬂ;|n
accor Yegh %e%fe%%rfeng f@m%ﬁ 'Qén%tb's'ég—vfercpn%ﬁayei% " 15t @¢ld ng

contro eV|ce sal d_operating means
conpr i r%?%%%oﬁﬁe@FEEﬁrF€Qﬂﬂﬁﬁeﬁﬁﬁﬂyfkﬂ the nFRENERg amaghipeRyng o

propul shTendht ifd) thea prrdBRGHANM 0P n PDYET bhf ARHELS Hoie NBEhtAShY cad0)
connqued to sqéd secon elgctnkﬁ nghor,
omitted or replaced wil other’ elements.

The driving power for electric motor 20 is fed from an AC
inverter 30, which acts as the power source, via a conductor
28. The operating principle of the AC inverter is a technology
known to a person skilled in the art, and so there is no need
to explain it here apart from stating that the general main
components of the AC inverter are a rectifier, a direct

) voltage intermediate circuit and a inverter ‘rectifier
(=inverter component). AC inverters are Jenerally used
nowadays, inter alia, as input devices for alternating-current
motors, and they are particularly advantageous in various
controllable electrical drives. The most commonly employed AC
inverters include PWM inverters based .on pulse width modu-
lation and fitted with a voltage intermediate circuit.

An AC inverter is advantageous to use, inter alia, because it
provides a regulation of the rotational speed of a said
turning machinery 40 and thereby of the rotational speed of
said shaft 8. In accordance with one solution, there are at
least two different speeds in use. In accordance with another
solution, the rotational speed can be regulated within a pre-

defined speed range, such as from 0 to the nominal speed of



t he arrangement further conprising a power supply unit (30) for supplying
‘electric power to said second electric motor (20), a control uiig N,@qll)zgﬁ r
controlling the operation of said second electric nmotor by controlling sald
- poor er supPOOWIS#IS (30) , a sensor neans (16) functionally JdSHAEISYET3P18)
to said control unit (34) for detecting the rotational position of said

azi nmut hi ng propul sion unit (6), said control unit (34) being arranged for
processing both a steering command i fformation originating fromsaid
steering control device (38) and rotational position information
originating fromsaid sensor nmeans (16) and to control the operation of the
second*@FeiPRc notor (20) on the basis of said processing. AVENDED SHEET
15 2. A propeller drive arrangenment as defined inclaiml, c har act

ar i adinthat th pover tyansm ssi.on equi pgent co 360 gear
rim (18 alRSTREd o % dSers t£ﬁea37%ve%t%‘f ni*dn Y8ar® ?f?t%fﬁ%r

(12) acmmtngeh ftinitcl4openath as ddivsasitegenig) via andcangeatiog (322)
arrange. ai r g it ai 2

A prop e ?\ggiar&aﬁr e§1£I ggsn'L dg‘%\gﬁ%d |n§lgf%§|2rgh ?u%gtrlf%arﬂhpatér) (%)c t a
riz at%lenrmg haensaPd ices Jgsiareghion (G mﬂmm tn ACsimideger 4,

A propshd BF; & i Vﬁuéﬁrﬁﬁg%ﬁﬁﬁlnﬂ%ﬂgl negdl I ph LRl 18 3us&dNed Ls8ub knd I iz
adinthat_ it conprises a ke mesas (26), and a functional connection

bet wee?r A4 m%ngog.‘ﬁ‘an Si ERE theer YeFSedr STARHAT | REmESRAS.|
comnﬁlﬁsﬁ@dthenbaaky rimrm (269 . hélmAaﬁ-l’eOQeriv%rt@d Ve af I angg mreanas

defl ne%fl Isgl §| a%e anadfsicon C{nﬁa S I ncc'guqhée Sgémlflgngg K%ans Is a

"b)ake rom sai Such as a rriction brake or
rragnet¢Q;er¥1M(et06 amotrﬂeemoaomtl@nvu rtgleanatseeengngoama@si@elam aeenl-ing in

wat er , yd i g &é‘lﬁ%t A0€raakdo¥Reselondct 84MPYCHNESKABe N1 ABLTHE BRG]
propul si on unit ﬁorrprl sing a pod (1) positioned outside said vessel

bel ow SEFTIR| ¢ st anfa Bat BHGH 1 #EC nSEHE (W2 o FRBVUPFkECBpAtat FRgtdsvi se
poahmmirmltﬂmﬁtsal d pod for rotating a propeller (4) arranged at said
pod, and a shaft unit (B) connected to said god for supporting, in a
rotatabl e manner, said pod to the hull of said vessel (9), said azi nuthing
pr opul $aish G@inﬁ:rPG) wRituridedusasr dive | sheevisgi dammwandf infpumasionl (9)

for St@férﬂgbirhEh&e%%@m kL a@@oeeﬁ%slwth@ @\.C’Stﬁﬁfér%zcojﬁmnﬂhgbﬁe&nby the
vessel steerlfg control eV| ce anQ t.a i adin
turn supplIes curren the tor 20, whose de31red (course,
speed) rotation clock- or anti-clockwise generates the desired
change in the turning angle of said shaft 8 and thereby of the

propulsion unit 6.

) Control unit 34 can be any kind of suitable data-processing
device and/or control device such as a microprocessor, a servo
steering means (such as a so-called analogue servo) or a cor-
responding device which is able to perform the processing of
steering commands and other information affecting the steering
and presented later, and to control the AC inverter or similar
power unit on the basis of this processing.

Figures 1 and 2 also show a position or angle sensor 16 ar-
ranged in connection with the azimuthing propulsion unit 6
(here on top of gear rim 10) to detect the turning angle of
said shaft 8. Various position sensors suitable for this pur-
pose are known per se, and said position sensor 16 can be
based, e.g., on a photo-optic sensor, a so-called sin/cos

sensor or on a sensor based on machine or computer wvision



AVENDED SHEET 16 detecting the rotational position of the azinmuthing
‘propul sion unit (6) by neans of a sensor neans (16) connected fhﬂcNAﬁn@ﬂUBy
(18) to a control unit (34), processing) in said control unit (34),
-steering cevangomdegsnf ormati on fromsaid control device (38) arch/FrRbabronal
position information. fromsaid sensor neans (16), turning said azi nuthing
propul sion unit (6) by neans of a nechani cal power transm ssion nmachinery
connected to a second electric notor {@0) on the basis of said processing
performed in said control unit (34), and supplying electric power to said
second electric notor (20) in response to said processing performed by said
controlsytmjelms( 3h)ichs dﬁmdmﬁasmh&iim@damgu@atmtsm@idm@e Sbfepveda C t

[ t hi | f th
Foi nt Shlad B BYPE"9E Yt Tk TR MSDPaRRe Rt pEkeRt, TS Eermnt
(12) admpigaentetdoromd dthe vmn'\rﬁrsialcmgdamt rtlmtanmc‘a: gomrésgprt2Pal aisanged
bet weeh oS s Bht ALY @R 13 Jo2eCoRl AAGKEHP! BlobaRkiof Maflp! hod

as deflnedln claim®6 har ac_t I n“supprying electric
pover F&Ligkly Qc&?@r’eﬂ étf{ r'-'il?fa nﬁﬂIb‘%OKn%e‘é*P%@ﬁ?ﬂ/erter and regulating, in
a regai ned manner, the turning speed of said azimuthing propulsion unit (6)

by a cqrre pondl tion of the electric su rovi ded by said AC
invert% l% %%ﬁﬁ’)‘g i{g t‘@?i r‘FédElﬁ‘iﬁcE+%?‘?‘ri conffgﬁl:go a8 % £57%r91a d in
hal ti ngntifte 3dotfalri diheofouagicseaz intd ramgmit toinyg g tivd {Fonshsl/ ogaid

cont r oF PR iEE 8, WA OBL) 0,47 B T Bk ToR A, %62#50%56)
‘cgal ms lé ko 91'1'1% Rr¥anggment aCtFnl ajd s dC@nP-‘p*%%eg@l @%@@%&@w
Mand agn) RikrdiRsd:t | f@foaasﬁbbeemg @ Qi@ pgeditidn r@f@ﬁamf a
dat a- Proces el devg el 37 & M1 £ ARLOSE A e RO SANNISLHTE
‘ said contxol unit 34, if the control unit used requires such
conversion.

Control unit 34 is arranged to combine, in a processor or the
like processing device 33, the information it has received
from said position sensor 16 with the steering commands ob-
_tained from said steering control device 38, and to control
the operation of said AC inverter 30 or the like power supply
unit on the basis of this processing, as shown in Figure 2.

) Figures 1 and 2 also show said brake means 26, as presented
above. It is arranged to halt the turning movement of the
propulsion unit in a desired position and to hold the pro-
pulsion unit in a fixed position whenever no steering commands
have been issued. The operation of said brake means 26 (such
as the timing and force of braking and holding) can be control-
led via the functional connection by means of the control unit
which controls the operation of the gystem. According to the
favorable solution shown in Figure 2 the operation of said
brake means 26 is controlled by said AC inverter 30, which in
turn receives the steering commands from control unit 34. The
braking arrangement also allows the information originating
from position sensor 16 to be utilized in the control of the
braking, so that the direction of the propeller, i.e., of the
propulsion force which moves the vessel, can be adjusted to



11. . A nethod as defined in any one of clains s to 10, c har actari z
a din braking the rotation of said azinuthing unit by neans of @Jﬁ e&b i C
generator, and feeding the electric energy generated into the e? Rc ﬁ
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Yet another possibility is to use said electric motor 20 for

braking/holding. In this case, the output of the motor 20 is
controlled, e.g., using said AC inverter 30 and said control
unit 34 so that the desired braking/holding effect is obtained
in a desired and controlled manner. By means of the electric
motor 20 a either full braking/holding can be obtained or it
can be used to generate only some of the required braking
power, in which case the braking is completed by means.of a
) separate brake means. In accordance with this embodiment it is
possible to lighten/reduce the braking force required from a
mechanical brake in the braking. In accordance with one
golution, said electric motor 20 is used during braking as a
generator, and the electrical energy théreby generated during
the braking is fed into the electricity network. The electrici-
ty network is advantageously the game as the one from which
the electric machine in the turning system 40 takes its
operating power when it functions as an electric motor.

Figure 4 shows a solution which aims for the most compact and
simple structure possible. In accordance with Figure 4, said
turning gear rim 10 is rotated by means of a worm 12 connected
directly to said gearing 22. However, in this connection,
attention is drawn to the point that although the solutions in
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Figures 1 and 4 show a gear rim 10 and a co-operating rotating
means 12, the use of a gear rim is not always necessary and it

PCT/FI99/00739

can also be replaced with another solution which permits power
transmission to the shaft unit 8 of said propulsion unit 6. A
solution of this kind is, e.g., a rim motor, which means an
electric motor having an essentially large stator coil ar-
ranged at the rim of said shaft 8. In this case, the power
transmission machinery is considered to consist of any means
transferring the power from said motor to said shaft 8.

Figure 4 also shows a sensor solution which employs non-
contacting sensor 16 installed near to but, nonetheless,
separately from the propulsion unit's shaft means. Said sensor
16 detects position markings arranged around the shaft unit,
and produces a position signal on the basis of this detected
information.

Figure 5 shows a flow diagram for the operation of a turning
equipment according to the present invention. In acceordance
with the principles of the invention, the vessel is moved by
means of the azimuthing propulsion unit. The position of the
azimuthing propulsion unit is detected by means of a sensoxr

) device. The information provided by the sensor device can be
utilized in either analogue format or it can if necessary be
converted into digital format. Unless a new command has been
issued for altering the course, the position of the azimuthing
propulsion unit is kept in the most recent position issued
from the bridge. If the observation of position information
indicates a need to correct the position (deviation £from
course given, brake slipped or other similar reason), this can
be performed automatically.

When the vessel has to be turned, the corresponding command is
issued to the control unit. The command is processed in a
pre-defined manner in the control unit, also utilizing the
latest position information obtained from the sensor. BAfter
said processing, the control unit issues a command to the



10({ 10((! 1@BSHL10% (& ()- S! #@SH10% (& ()-S, 110% & ()-! & z&10% (& ()-m"

s 10% (& ()-.. ...E F..uv4@ 10! #109BB& ()-gf # 109B& () - 109B&’ ( Ed o
t109B& ()- 10988 ()- Foa09B& ()- 10((./C {124444z[PE: 10! 108 »bd MAR 2003
10BO@10%8& () - ! & &10YBBE& ()-! @A0YBB& () - @OYB& ()-! (#10% B'B& () - 4444478
8a?PE: 10!W§?§99/E549§ &L0%& ()- ', &10%& ()- , #10%r& ()-YleO/«r&"FTM‘"’;?’

10%1&’ () - $10%8! () - 3&89%; <<<<<<{\= 10! 1F 109%&' ()- $10% ()-F 10m 10m

10m 3SFL0%TE () -~ | T(- B10%F& ()-?! - ELOUKKE: () - <<<>?@B}*<{\ = 10!

azimuthing propulsion unit's turning machinery, which com-
prises said electric motor. The electric motor is controlled
by controlling the operation of the power source, such as an
inverter, after which the desired rotation of the electric
motor causes the azimuthing propulsion unit to turn as
required wvia the mechanical transmission of the turning
machinery, and the vessel alters its course correspondingly.

Thus, the present invention provides a device and method which
e provide a new kind of solution for steering a vessel fitted
) with an azimuthing propulsion unit. The solution avoids a
number of the deficiencies in the prior art and brings the
benefit of a simpler structure, better overall economy, and
operating comfort and safety. It should be observed that the
above exemplifying embodiments of the present invention do not
restrict the scope of protection for the invention as dis-
closed in the claims, but that the claims are intended to
cover all adaptations, equivalences and alternatives which
fall within the invention's spirit and scope as defined in the

appended claims.
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Claims {(amended)

1. A propeller drive arrangement for moving and steering a
vessel travelling in water, which arrangement comprises

an azimuthing propulsion unit {6), which comprises a pod
(1) positioned outside said vessel below sea level, a first
electric motor (2) or the like operating device positioned
inside said pod, for rotating a propeller (5) connected to
said pod, and a shaft means (B) connected to said pod for
gupporting gaid pod in a rotatable manner to the hull of said
vessel (9),

operating means for turning said azimuthing propulsion
unit (6) in relation to said hull of said vessel (3) for
steering said vessel in accordance with a steering command
originating from a vessel's steering control device (38),

characterized in that said operating means
comprises a second electric motor (20) for turning said azi-
muEhing propulsion unit (6) wvia a mechanical power trans-
mission machinery (40) connected to said second electric
motor,
the arrangement further comprising

a power supply unit (30) for supplying electric power to
said second electric motor (20),

a control unit (34) for controlling the operation of said
second electric motor by controlling said power supply unit
(30),

a gensor means (16) functionally connected (18) to said
control unit (34) for detecting the rotational position of
said azimuthing propulsion unit (&),

said control unit (34) being arranged for processing both
a steering command information originating from said steering
control device (38) and rotational peosition information origi-
nating from said sensor means (16) and to control the ope-
ration of the second electric motor (20) on the basis of said
processing.
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2. A propeller drive arrangement as defined in claim 1,
characterized in that the power transmission
equipment comprises a 360° gear rim (10) arranged at said
shaft means, a pinion gear or worm arrangement (12) arranged
for co-operation with said gear rim, and a gearing (22) ar-
ranged between said arrangement and said second electric motor
(20) .

3. A propeller drive arrangement as defined in claim 1 or 2,
characterizedin that said power supply unit (30)
. ) comprises an AC inverter.

4. A propeller drive arrangement as defined in claim 3,
characterized in that it comprises a brake means
(26), and a functional connection between sald brake means and
gaid AC inverter for transferring contrel commands to the
brake means (26).

5. A propeller drive arrangement as defined in claim 4,
characterizedin that said brake means i1s a brake
distinct from said second electric motor, such as a friction
brake or magnetic brake.

_) 6. A method for moving and steering a vessel travelling in

water, in which method

said vessel (9) is moved using an azimuthing propulsion
unit (6) comprieing a pod (1) poeitioned cutside said vessel
below sea level, a first electric motor (2) or the like ope-
rating device positioned within -said pod for rotating a pro-
peller (4) arranged at said pod, and a shaft unit (B) con-
nected to said pod for supporting, in a rotatable manner, said
pod to the hull of said vessel (9),

said azimuthing propulsion unit (6) is turned in relation
to said hull of said vessel {(9) for steering the vessel in
accordance with a gsteering command given by the vessel's
steering control device (38), '
characterizedin

AMENDED SHEET
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processing, in said ccntrol unit (34), steering command
information from said control device (38) and rotational
position information from said sensor means (16), turning said
azimuthing propulsion unit (6} by means of a mechanical power
transmission machirnery connected to a second electric motor
(20) on the basis of said processing performed in ‘said control
unit (34), and supplying electric power to said second
i“) electric motor (20) in response to said processing performed
by said control unit (34).

7. A method as defined in patent claim 6, characte -
rized in turning said azimuthing propulsion unit (6) by
means of the joint operation of a 360° gear rim (10), a pinion
gear or a worm arrangement {12) arranged to co-cperate with
said gear rim and a gearing (22) arranged between said arrange-
ment and said second electric motor (20).

8. A method as defined in claim 6 or 7, characte -
rized in supplying electric power for said second
,_ electric wmotor via an AC inverter, and regulating, in a
x) required manner, the turning speed of said azimuthing pro-
pulsion urnit (6) by a corresponding regulation of the electric
supply provided by said AC inverter.

8. A method as defined in claim 8, ¢ haract erized
in halting the rotation of said azimuthing propulsion unit (6)
and/or maintaining the turning position thereof by means of a
brake device (26) controlled by an AC inverter (30).

10. A method as defined in any one of claims 6 to 9, ¢ h a -~
racterxrized in processing said steering command and
said position information in said control unit by means of a
data-processing device such as a microprocessor or power
control unit.

AMFNNDEN QHEFT



10"010%0& ()-940%%& ()-F!',10%x& ()- 10 10 10s2?-10%0% ()-'g&lQ%QQ&U(lVU”,U
g%? "Fbadlng 13] c" "Fbadlng 23] c¢" "Heading 33]c" "Fbadlng 43]c 0739

' Ing 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Fbadlrm;QQ%%9 Z

-"Default Paragraph Al

Font oOVES+19AHP{ X\ pcj FgFrvxz| ~. kC} [ bf pFULMNOPQRSVE ! D f) . . 4&8<gB T 6 1Ak s

DI LSOQZ[ b fwfl mGsKt FUTUVYWAKYZ[\] " abcdefghljklnnoquTlnes New

RomanAri al Courier New'h Root Ent ryW)rdl?ocument "

I"#$UR' ()*+,-./0123456789:

<= >7@ABCDEFGHIJKLNNCPQRSTUVWXYZ[\]A_ abcdef ghi j kI mopqr st

11. A method as defined in any one of claims 6 to 10, ¢ h a -
racterized in braking the rotation of said azi-
muthing unit by means of an electric generator, and feeding
the electric energy generated into the electricity network.
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