., ghe3eJt Jq(| @VvTKQ TURNING A PROPULSION UNIT The field of the invention
The invention relates to a propeller drive arrangenent for vessels used in
wat er transport, and in particular to an arrangenent which incorporates a

propul sion unit which can be turned in relation to the wmumm essel .
The present invention also relates to a;method for novi [mem ng a
vessel travelling on water. The background to the invention. LILDDSI cases
various ships or the like vessels (such as passenger Shlﬁs and ferri

cargo vespgRRING ANPROBULOTONt@ReErs, ice-breakers, off tﬂﬁ "ﬂm"mﬂmw or eat ed

mlitary vessels etc.) are noved by neans of the propul
by a rotatable propeller or several propellers. Vessels haweobren steered
usi ng sepaenat eielddef grarinveéentiséhonal |y, propeller operating, i.e.,
rotation arrange- nents have involved a propeller shaft drive, such as a
di esel, gas or electric engine, being positioned inside the hull of the
vessel , fTom vhoreattion prepetésr tohadt prapeiden tdkeve vaarandeckenseated t o

make i1 valsclightska auls) &th‘ext r&i}k%#ozqg thgg vess ﬁgr 1hgpLongl 16t Liself
is |ocated at the other en end exten outside the vessel, of
the propefPRIeBERE t WhAICE InCEmMRERteRl ai m@pudﬁrl@@t lynito whéchbngiame e to

a possi bl eugeadi NG 4818t $6h UtONths MNNOYSH ihet hee B DI i trye0fpAddethe
vessel s used in mategﬁtran port in order to_obtain the force reqU|red for

movenent . TREERMEPY, 24AR AErETEPs & ard dRgE P of OF | PPVARIV 888Gl aESRNT a
propel | ervegséd thawblThndg henewwtgrent (usually an electric notor) creating
t he propul sion power for the propeller shaft and.any gearing are positioned
outside the hull of the vessel within a special chanber or pod supported
for rotatTheg backgpound to the invention

In most cases, various ships or the like vessels (such as
passenger ships and ferries, cargo vessels, 1lighters, oil
tankers, ice-breakers, off-shore vessels, military vessels
etc.) are moved by means of the propulsion or draw created by
a rotatable propeller or several propellers. Vessels have been

steered using separate rudder gear,

Traditionally, propeller operating, i.e., rotation arrange-
ments have involved a propeller shaft drive, such as a diesel,
gas or electric engine, being positioned inside the hull of
the vessel, from 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



.relation to the hull. This unit can be turned in relation to the hull,

whi ch neans that it can also be used for steering the vessel instead of
separate rudder gear. Mirre precisely, the pod containing the engine is
supported by neans of a special tubular or the |ike shaft to rotate in
relation to the hull of the ship, which tubular shaft has been arranged

t hrough the bottom of the ship. This kid of propul sion unit is disclosed
in greater detail in, inter alia, the Applicant's FI Patent No. 76977.
These units_are also referred to generally as azi nmuthing propul sion units,
and, e.g.retdelappEpcihe iMtlilhe Prissapeibpphnchei sirpedviidesrals miemi bty

units of tt_rhwésn&trmgi tmﬁezrh theaidd a@EﬁEthAZJM1§93er%sEGe RV agt 8gPSng
obt ai ned the om.tt] of .a % g}% propel | er i haft and separate rudder

gear, thlgg%qﬁﬁeﬁﬁr?rjrt ead oo PRSETE toH e983% - f et efisely.,

i npr ovenetihe i pddhecwasaehiagstiges abnbiihg. THe suppsaites ener gheGONOEY Aas
al so been und t MPLAVE, The S of mut hi n ropul sion units i

vari ety o?{jél)%sselgu es‘larn%]a or vva ®r® ]??'é%s?)%r:foﬁaa'g Tﬁ f%%f 2B TonE° n]?%
comon ovewliheof agthef ewhy@ar syhaod itubslassueiedt hatast hbeenpoami*amgda@
will cont W; n u S, it's
FUrni g ans e h s ol 15 becny ol Bhentad s t A R A, |
ring or the @%’R%l@ﬁﬁ‘lie%nrgﬁ?wé%rb‘é%%ah%th%heﬁn‘%%rt%%l%ubW%trABtha%i%h

forns therunphtsnswidel vé 097 axtBesdhifhcsidt&raisorpdedeeedi td fogeahd- of
hydraullc}en ines.a gﬁted to co-operate,with it. The turni n% ngverrent of

the tille S aF EOTHRRT R RRPREPLOT niEhe® hattRd Hodi ti one Yeiholn

st eeri ng ubwepeassnareppkitatied pyovbdes afitiehsagreumyds aof i chesgkied.

For this LEESON: nb hﬁf&dérﬁaﬁ*v‘@é‘fp{?ﬂr mal operating pressure in the hydraulic
system al'so when t véssel runs straight. In accordance with one known
sol ution, four hydraulic engines have been positioned in connection with

the turnigg.{sg te OQQOQBEQQeE‘i%EﬁG}’ed""‘b h &H@ahﬁrittcli%?hygf ayl i £ong
pressure 3 required in the engines conprises of drauli c, punp and° of

an el ect rPECR®E bR WEhER Lty @tn& FRarals BrEert geakhard St IAGGNge has

reliabiligyséf peke tfgutdgcgeachikhe rwdf@uame@ml nespeakelenar riangedei n
two separate h?/draullc mra_rllts ach_of \MJ] has its_own o?erat n

machi ner yYE85EF et & 15& fdradli T e¥55PE: 5\ h%ﬂﬁra‘iﬁl% rurt nélaﬁrs%e?r?has
been enpl bged, fontdr tal |1agprl@eveau§é1ehymeaLGﬁ oz gt dng abt e ldreon eﬂnaitsel y
high torquf Lequls ‘f‘e‘i»]JO ft%ega ar?ie%Z.L f@rp\{zQﬁé‘LS't%nlégbkttQh

tained at a relativ owspee tion. At the sane eturnlng
and steerfﬁ@toﬂoercr@@evés%@ §9mﬁean§verr ttﬁée hydphulfiess Yearde Paddilly had
rel ativel ysphRebSehyt CORLE ol beguvhibe{heial d-Ght {hadi tbogabwval ve gears and
correspondi ng hydraul i c components. As was already stated earlier, one
feature obtained with a hydraulic system has been the fact that it enabl es
the turning mmmerﬁohftid}ﬁs,pr@ml azomnudhi hgs p&rm@ﬁltlsh@nbelﬂhad 'tsedtquhﬁk{qy
and preci sgl an n thg esr reg #l ogeeThl séjg%%{etnlt% can g e

mai nt ai ned; = SOABL AT 1 T chohas n-réegar as qui e essen |zﬁ #87 ¢fe

st eering piline \re@s;relor Scrlnﬁaﬂykef tiidd eimveint | loms Horevert tachgsbeyo ot he

probl ems apdydgli GG eshhayerbBepl Qe SghVedsi Qw&b@l&'ﬂﬁlﬁ’“ dWdt aulh €ch
solution, which is as such found to be effective and reliable. I'n order to

i npl ement EEh&SFuifi REaySH el RNERG 33| SThAVETRBIHE FRELRES WPERPERDeXO

pensive and-epephteawedhseparahe huﬁlﬁaﬂ@nﬁosyméem <be tker polaétngsaallsbge
vari ety o;l onmponent s,_despi.te hef hat t e_r ot tion of the propeller
gFgar ec# ?E

itself is™P Qrteaﬁg rPRSHpt P . "THS Vitdady® Phtert8Fi a,

t hat sonemofrembrtbeneatet parébfinedenby ofedhe usé ofthspasamneobhudnedlict h
the out boaﬁgﬁﬁégwyﬁrﬂ;ggpagw $Uh UntherkS 410k, Eydr grarlfnralsyé EPE 2h§0

require regular an ivel re duent i nt'enance’ an ns ect ons, ich
gi ve ri sePresgpses man*alerrapyéwﬁléar IsYE&EeM hed das seher o the W%ﬁﬁﬁ]amﬁuﬂﬁom

service fgerkhght.

In accordance with one known solution, four hydraulic engines
have been positioned in connection with the turning rim. The

operating machinery which creates the hydraulic pressure



.4 duration of the mai ntenance work. Another deficiency of the hydraulic
systens has been the fact that they have a known tendency to | eak/drip oi

or simlar hydraulic fluid into their surroundings, in particular from hose
pi pes and various joints and sealing surfaces. Apart fromthe costs arising
fromthe | eakage and consunption of hydraulic fluid, this al so causes an
envi ronnent al and cl eanli ness problem Beaks al so cause a consi derabl e
safety risk, since surfaces stained by hydraulic fluid beconme slippery and
t hereby dangerous, ,and | eaked hydraulic fluid may al so constitute a fire

ri sk. Ther®yataedi éns e it st e fshyvéraviliel pumingmndnet

t hereby, gngeleath@eak nictcxr haiseclpi peraB¥sCcayse B hb Bl Pr €8S Wdhard of f&n
aci form (needl e-s : e

haped).jet. of _oil, which may causge serious jpjuries if it
i mpact s mf?ﬂvh%%rlé%fh#bieﬁ%nﬁglFhWWEnJrTgi%e?{mn&h%%Yﬁ’éa‘h RIS st em
i s al so noasypearmkudrigedf fectyo isHperaald ahydibeubper atirngiper, saawd] ' of
wor ki ng L .+ The i i i Sl nce S on
A1 the tmechnans; 00 SR PR s Y, T R U A
achi eves pR¢§S@reonst ant - speed turning novenent (i.e., single-speed) for
t he propul sion unit. However, there are situations where a possibility for
at | east one of her_ turning, speed woul d be desirable.. The purpose of_the

present ifveMATGRYIEC { GUERLRPNAESERR e cPeRRi edRoNaE kATt e2hhdI ogy

and creatife@atiew kiyidda0fl isel Utdodh I@r all UBRI NheANraZh HUYE1 P10 NP Ut Si@he UNI t
inrelation to t%e of .a vessel..é? B%%ective of the present, i nvention

hul |
is to acht 898 5520l 8Fi SHERHITSh 3R of % ePBPPULIELPRr BPA Chyr&r i i 20
syst em antdaihed assoca atred riclllenslow tspecdurof ngothtawnaziaut heg same
propul si op; LQi t j1 [ . presentyLn LN Q. achiev
sol ution %ﬁ%h Fﬁp%g\lllg?l?ﬁé a\rhg ?gatbél%ll%t aﬁg %s%rggﬁgégoﬁ%&eo anMP tne
azi nut hi gy rapllSs oRABnPe FeRGarivh@ivhcif iidriy elohprires 3ol ¥ eokkehled
sol utionsyith5 tPRe abhecd# ve r@fditthennesent vi Nl idNahs tEo PR Sbdndin
sol ution mh%ch educes the noise |evel of %n a2|nuth|ng progu#slon unl%'s
turni ng mMaERFARLIC c FPRIERE t hdkndRF sGLEEAGNs. SBRESED] BT V8T of PPR
p][ esent iﬂa@uﬁmf@n db&ati@eiat:hdzm a s}q}dut)alwnild\hisybtainlj?m tﬂaeehurtgiengfa@ﬁed
of an aziputhin ros,pul sion unit. to be altere or_adjust ed. Anot her
obi oct 1ve Bty ne BP8baRE' Troe it mes ey il T dr i R vElELeS
the envi renatnt alorikek dadsed bgutbklyuramdg prechisey and therodesired
general | gygl, obncl eanld - Ressiand sahelyn&oMRY CalACkIALE, SOLUhL ORtng The

invention Is based on the basic_insight that an azinuth propulsion unit is
rotated byhiCiiRagtbPesRc¥edrrdedvas vlitthe i STt DL | BRF byha Tt FHrI upf t
that is agaptedsterdeal with both steering commands issued for the vessel
and position informati on provided by a sensor device which detects the
position of the azinmuthing propulsion unit. The operation of the electric
notor i s Semhaoy| efl byecitmvrentiomg the el ectric notor's power supply unit
using the control unit on the basis of this processing.
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 reliable. 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



.More precisely, the arrangenent according to the present invention is
characterized in particular by what is disclosed in the characteri zi ng
section of the enclosed i ndependent claim 1. The nethod according to the
present invention is characte- rized by what is disclosed in the
characterizing section in the enclosed independent claim6. In accordance
wi th one advant ageous enbodi nent of the4in- vention, the power transn ssion
equi pnent which turns the azinuthing propul sion unit conprises a gear rim

fitted to_the shaft unit, a pinion gear, a worm or the |ike adapted to
co- oper at® Xt PR aPl Jei PRIQLGRRRPE gWar kuhdgiothey olef beienay aofedika i on

]gearihng COPINeS iBﬂbtéyé_ﬁefﬁbFQ’Idt’;sj cié@ﬁOItheFfaﬁ/ac&@blleat t@lﬁtyh%z?@éli amamf omn
urther co i ses Sui t rake .means for.halting t turping._of, the
R o R O o 7t S R e TR RO P T CRAFRER
funct i ondtheionnectromdehgeenisapdrbiaktanrednsmahdseaipd peentarmd way todor

transfer gjg%&@ngﬂ@' s W oo QRUAK LA, b AGe AL AANGR, W Ld), one

preferre odi ment the spee rot at on el ectric ot or
regul at ed-y reakagst and ACqnFMERtECNr Pie. hydreapk s edtl Uitventhdbd Ao des

several sigpdd cant hpnefddnfentByl MBAAS Afane neRent oM ddi. | $eBRESIDIL tO
repl ace the known arrange t based on the use of hydraulics, and thus the

af or esai PTHI % Wkt heTdSE  ofS IFF ati T £R°%2Nn SheLernitat ed.
Thedover ahydeponony fafuid Sioddbnen slla@@(élrgﬂ dhe userefbyandehgetroius, My i S
good, and, the |htenance requiysenent nost _nonexi stent .. A tur.ning stem
based on LMETEcPYRERARES . fAlld TR afrl  PormEnr ey Fibibrn todkea 1

el ectricihydraukiadeygtamdsl dblterand ipresmimy eds i nedahuwbéy &fi gih,f fagrdent
pl aces ( i frut hi nul si i d . £ '

not or) , ?n%@%% 'hggb%g’s[%%%gﬂgféa}%sbeé;%lﬁéeq%%%esa, gg{rgﬁ{eirécscusryestem
i s avoi deahd ppfepeceeiEonri yeegdhepehared) t ehchiferd la t""t!ilrlﬁi){?ng?‘aéf RS e Nt
with adj usdabdhes spepesi dOrit hiee azgabtd Rei g QNH S t0h g Hdrs e 1r e@eite
invention and its other aspects.and, benefits are described in greater,
detail i hest STPBIHg GobmphUim bt BSeRYAERBN ‘o %7 eRPIAY: aFSd t'ohihe

attached a«ff e g, | hnebirchaldor,r eshendipegatdiner epeessmmbers workhegsepai-at e
Figures r(%fte{orlig. C@{%EGEB%Q! % fcfo%gfn ud béh? ee%‘RLaB?rEESR. U be
drawi ngs Figure 1 shows a sinplifie I'agr'anmati ¢ visuafization of “one
enmbodi meren ofalthetpeestehre i mhamn i she Frgesel 2 ishomevanpl ocRudthgramtlor the
arrangemanfqAeCeO{di Bt OnFLOHEEvds only a constant-speed turning move-
ment (i.e., single-speed) for the propulsion unit. However,
there are situations where a possibility for at least one

other turning speed would be desirable.

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 wvessel.

One objective of the present invention 1is to achieve a
solution which avoids the use of a separate 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.



.7 Figure 3 shows a propeller unit installed in a ship, Figure 4 shows
turni ng equi pnent according to one alternative in the formof a

di agrammatic visualization, and Figure 5 shows a flow diagram for the
operation of the turning arrangenent according to the invention. A detailed
expl anation of the drawi ngs Figure 1 discloses in the formof a
diagrammatic plan in principle and FiguBe 2 in the formof a block diagram
one enbodi nent of a turning machinery according to the present invention.
Figure 3 discloses an azinmuthing propulsion unit 6 installed in a vessel 9.
More precisely, Figure 1 discloses a azinuthing propulsion unit 6, which
conpri sedre Wi Ridd B odHe -prhdisdrad |1Q§lrérftsldiﬁ 152t Rt alid S %lﬂt‘?ﬁ;ﬂ' ¢

not or 2 whi.ch_c nbea ki nd of lf electric nptor_ structure. Said

el ectric fe c@@nntglg?ed“%sf a‘8K&ft 2ft #Ta PFHPLFRERI 4 REPRU Y RRTer
known perursies ' sAcoornding rachine st tesmmttase, td hthes tineirlirs 1aanidiss fitt ed
wth a gear in said pod 1 between said electric notor 2 and said propeller
4. In accordance with one alternative, there is nore than one propeller for
each pod.Onen tdpgtecddiste dfer eheanpbeseetg inventpoopelsersy cnEhidvd hes
front of 4he i %%eafio\kgetﬁgaf:ur§?hghe Boded 'og Ea&&pe&r tn\%l%hm%f Lj.ation

around the vertical,K axis vesse h I's™n t shown,
see e.g. PFGH®E 1%3)1%}?@%9(153]&9%?(11 ey Adipstadi cal shaft neans 8 (the
bearings are not shown in the FI gure, one alternative for this is shown,
e.g., in th C|ted FI Eatent 7 which is.included herein b reference)
Sai d shaft" gve & SW%%%‘F%‘F JRYARF1OEn, 18, §O Hhbalr 2

di anet er smhwfmcai I whschorramnqasentalmeenfrlthmenten lrdekt echwoadd bg tdtee pod,
a possi bl pal 0 ri-m 10 or- .a
correspon |ng t aéﬂ??‘%n{]fsgégnﬁe‘% to lstasi dgg%%%isrr%gﬁg%off L
transf er Mafy atrtfi S fe toh afampakaths t83 Kripevrpeeutrieps red for turning the
shaft neans in relation to the hull of the vessel. Wen the shaft neans 8
is turned, sajid azimputh propulsjon unit 8 turns correspondingly. In the
Figure 1 %em‘ée’flﬁ%‘ﬁ?nésnﬁaﬁeﬁier?ﬁ@ PoP3gdid Jerahy n¥ A3t c BRpra i td

pi ni onzgqad’oplﬂs:aarb&l&?lt glﬁgirrdhéhtéﬁ Py tacgill%ctﬂ- eJeytmig: %&ﬁféﬂ vl edric
not or o QI afts between SO S a byake nean
arranged at" sallgL si ¥ SHLORHIQ ?h ethq:}i‘—h ' sadga\f;&eedz&r%lie[aé 8‘1‘% 3?%%1
brake 26 strepuima e coquiemdent isegedr efiot hertef ovessktl shodl dodel piser viedk t hat
not all thealarssaidh KL ByAT 6 NEERSSAI YabPiLthe i dlh nydmehi et d or

i npl ementing the present 1 nven ut sonme of them can be omtted or
repl aced RAFH itthe?f ek Bie fzs-Muthd ngr iRHQRI oVt Wkt el ERer ppeFBtdP2 (] s

fed frommae ACLéBYELE €Mo8Br W ClbCisSL Bsd tHe BPOWBFo3DUAREE thel & 13 &anduct or
28. The o eratln%xFrlnmlE)Ie of the AC,inverter is a_technol ogy kn%@r to a

person sKi99¥d § P aF1PPERJURDE ¢ HEFRY § ﬁOCHEEHoiLouE%ﬁI S G A Spart
from st atafihgHimtptdeegeineral mai n conponents of the AC inverter are a
rectifier, a direct voltage internediate circuit and a inverter rectifier
(=i nverter conponent). AC inverters are generally used nowadays, inter
alia, as qutpnevieeéyf okhgl rermadengréursermr tiotdrse Bhd phepeate in-

par ti cul ardot ady ard ageous- &y MAld oUys Lot Ql1abhg, ehegt riLal: drigesy ithe
nost commonly enpl oyed, AC i nverters include PWM inverters based. on pul se

wi dt h nodde |<al?%?mc FRLFHEP e@SRCLRRA Y0l RGeS AL BFREdIREEPENAETE Claim

1. The method according to the present invention is characte-
rized by what 1is 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,



.An AC inverter is advantageous to use, inter alia, because it provides a
regul ation of the rotational speed of a said turning machi nery 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

wi th another solution, the rotational speed can be regulated within a
predefi ned speed range, such as fromO o the nom nal speed of 9
rotation. The operation of said AC inverter 30 is controlled by a control
unit 34 (such as servo steering) via a connection 32. Said control unit 34
is in turfheosAuérBenturfciytdire | gompraseseer i Ayitehleolbmbdks ceehnsatfst on
the bridggidd @nel "thahiRYSId OEhes%ﬁrtﬁﬁtﬁlﬁl ?r%%q_|51%§1 ¥ eh Aésused

to issue the actual steering comands Vess f'eeri ng conman
i ssued M3 SihgthRe HReitfcareosbhvert éad e gfungyippahs mreddsar at e

anal ogue sefweenreans di mmm@um@eneonm&d%alﬂc céRt dbng drﬁtanebbertxsegléﬂl on,
t he steeré nag_.commmn dg ie converteg usi n%hC? a}gsformer nnect ed o the
&3 e

wheel into digidaF®s STTUPHRS & O enl' s - a PorﬁFé‘tﬁﬁ % to
t he cont rwitlunphe Saiefeorad obmbadim8it usds t$11eee;cﬂeen‘f| ntgatcaxrﬁrmndof the

i nformati r
turn supp :Eecg{%ﬁrﬁ%é%]gl%}ﬁ%%otor&zggpv%ose EDGEQ re eqé%ﬁse spee

rotation clock- or anti-clockw se generates the desi red change in the

turning angl eppbseatdisRakl i3nansk-dheiabysofethe EH@Bli'fibaﬂtu'Bén(aﬁflt@ntr0|

unit 34 can be any kind of suitabl e data-processi nrg?é) evi ce and/ or control
devi ce sUBh BaLs n‘?ﬁrBB?o&Eé’%BFloﬁ dEr 46 ?Pée?rlpﬁé’r A EPLSen T Fnown

so- cal | ech et Pguents Sad @n aheouser egphpdiagl dey| C&q(ﬁ\fr‘ttlﬁms i thealkd fo te-
performthe roce |ng of steerin co r%qls and ott%er for tion affectlng
em %? O,

t he st eerl ng aﬁao resent eGS?C aet—Te (0] cont? 1i‘éll’ll%/(E‘I’CES(E‘I’ CSI’ SI m | ar

pover uni¢liomindteedasihe gfvernkl mqmecsw reef a:|ayﬂn¢sxom drabed girsdlwhowan

posi tion OF éz'i'%@eé@f@@rmé@oi‘r sr 30%ed ihdC MRG0 Mt d he Az FRKdH g
propul sion unit 6 (here on top of "gear rim10) to detect the turn| ng angl e

of said sHERYS'. PORPIES§FEsi t forF BEHISr s SYEFEBDIRATH O sApurelydseiare
known perdsgve and 26 BOghliOReIgRBIE, 1Qn0%d&nb3‘&%el% Kop eléﬁtﬁl_01ty

phot o- optj c sensp ca in/cos se r on a,sens

Pohi ne GrS CORPRELY Srarbabie Tondy LpeRRoRRTER d6r Andu RS (b A TR ahle. |

shoul d bepmb‘eeds veédlkbattHdeatypathingenzapuls ilbas mmtf umdansepbarbtefsfem on

the i npl eren atl on o(;t he |nv1eé1t| 8&% t@quI Ali un esosf]e Ig/ Ab@afnalca‘:aens of
Y

defi ne t he diFecti oh o the a2|nu i ng propu

t he sensofexesigivelsdaydraulic system is avoided. An electric ive can
be used to achieve a turning arrangement with adjustable

speeds for the azimuthing propulsion unit.

The present invention and its other aspects and benefits are
described in greater detail in the following exemplary presen-
tation and referring also to the attached drawing in which
corresponding reference numbers in the separate Figures refer

to correspdnding features.
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,



- Position sensor 16 has a functional connection 18 to control unit 34 for
the purpose of transmtting position signals. Said connection 18 can be,
e.g., a cable connection or a radio |ink. The arrangenment can al so conprise
an anal ogue/digital (A/D) converter 35 for converting an anal ogue position
signal fromsensor 16 into a digital format which can be processed by said
control unit 34, if the control unit used requires such conversion. Control
unit 34 is arranged to conbine, in a processor or the |ike processing
device 33, the information it has received fromsaid position sensor 16

Wi th the Bi®ere ny sevmaraliowoiretdneth it oimssza dlest elgr iangslcignt rol  devi ce 38,
and to control the operation of said ACinverter 30 or the |ike power
supply unit on the basis of this processing, as shown in Figure 2. Figures
1 and 2 & sH'%hotv SREWFS bFekeinganguiBrens peessAiad &bowse |altiernatiarsed
to halt the turningh nEWeMeskm o £ ted YOS 0N UPH duud 1 A0St 1 eghposi tion
and to hold the pro- pulsion unit in a fixed position whenever no steering
commands have been issued. The operation of said brake nmeans 26 (such as
the tim rgiqond fHreecwd orikown gl agldwol fhng)he aspdmtciont reft -t Heedurrdiide
functional connect] lﬁsﬁps r i i controls the
operation of the s%/%ae%\ye ccoracf?%%g%glqcﬁgéftg&/eok&g%\{eeﬂ;oqcrg'ti on shown in
Figure 2 the operation of said brake nmeans 26 is controlled by said AC
inverter Bjevdi Ty | dikp il £5€1 yESthdCaSIwBId9 commands from control unit
34. The braking arrangenent also allows the information originating from
position sensor 16 to be utilized in the control of the braking, so that

t Ee di recletigmr@fnbtdmsdcpx@m | 84 , the efor®fot hale d)iramtelrﬁﬁmicwga&x \liim Grimves
t he vesse an justed to 11 precise orrect. The brake ans can
be. i mpl ereHREAl 218 G TEHRE f e R0 PR o R TimStn ORI (AT Btk TR aq
di sc or dnamt brefkes, twakenghoeshioreryf acoagdehgc thr akde whrebepnan te-

position i a suit rk. p ro g d_SSi i n , or
even di rg‘g?ﬁ'l?%' b?%%g}(%of)% éélg%ilégg?t g%aanés{lg o¥ ﬁ_eﬁg?ggg%gﬁnhﬂﬁ% éE)S In
accor dancEistid hlemelnl devaacrie? - sificdegaricigedy . o igNe ec dg gl it et ta ng
sai d gearazimdfing SedEeietosoudiate | twbf dkesomaai isd 4 hendtatdig pod
novenent emanating fromthe propeller_unit 6, but allows a rotation
enanatinglfrﬁﬂﬁgﬁgaeﬂDPBFlgﬁ,%?%Q,p?q 1 s1®f 25 FéﬁﬁtﬁﬁFcW°§ﬂﬁm&;tﬁh%ﬁ%g
power frofamwnikhe or@ydi keatli oaft ckibewic aralieed fier wabdorYest anothee. Said
possibility is 10 use said.electric Qr. 20 for_ pbrakinpg/holding..-ln this
case, thée%% %ﬂ Co?oﬁﬂg %Dﬁgr Q%gqgﬁnW%ﬂl%dgh%E%.g,Q%sﬁn&%ﬁﬁ%}%ﬁf £
inverter B0 amkseed komwr aeningée. 34 so that the desired braking/ hol di ng
effect is obtained in a desired and controll ed manner. By neans of the
electric notor_20 a either full braking/holding can be obtained or it can
be used tRFeYRAEIRY eLRPHE sHHEC It Hee r eefif reer BrakihEPovrd , fittsthivh-kase
the brakifggbsrcamplaiad pydneanetdiccd SEPA adBdiake nBEHS. 2| BT casdance
with this enbodj nmen i# IS %os ible tp Auggtqggreduce.thedgaakiaf force
requi red BTTa Pechant RaFCHTakE* TR YThe? b74ki fg- S 1+ Betor daiee wht iy

sol uti on, tisam dorkeptrope Lietrorf 20 daaclusead duknnghbtakesg, ashergermsmatlos, and
Lhe crectelgal Engr Grobheieby OBner aled dbringd Nee DEAL! B0l Sulfddd e the
el ectrici het work> The & ectricity network 1s advantageously the sane as
the one f¥len ¥#R€h the electric nmachine in the turning system40 takes its
operating power when it functions as an electric notor. Figure 4 shows a
solution which aijs_for the nost conpact and sinple structure possiple, In
accor dance®hiit P8 glir 6%, SERPETEEANI nPTgedPERAEAPT0 Y aﬂ:iﬁ‘& beResTR! of a
worm 12 canhect ad diHeechull tofsahd geaydalg @zhe HoukVels matt Hiswronnesdi on,

attention,is drawn, [ the RQ) Nhebal & tIQUAs L6 ST 908¢hiRa1 Yhare
means 8 (the bearings are not shown in the Figure, one alterna-
tive for this is shown, e.g., in the cited FI 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.



Figures 1 and 4 show a gear rim 10 and a co-operating rotating neans 12,
the use of a gear rimis not always necessary and it can al so be repl aced
wi th anot her solution which permts power transm ssion to the shaft unit 8
of said propulsion unit 6. A solution of this kind is, e.g., a rimnotor,
whi ch nmeans an electric notor having an essentially large stator coil
arranged at the rimof said shaft 8. Insthis case, the power transm ssion
machi nery is considered to consist of any neans transferring the power from
said notor to said shaft 8. Figure 4 also shows a sensor sol ution which
enpl oys noncontacting sensor 16 installed near to but, nonethel ess,
separately 360 §BErPEORUNDI B UNIdorSehfdd IMRANS: 1198 d- SENSOT Ibn det &8t S
position marki pngs arpranged around the shaft unit, and produces a position
si gnal ont® h@? s?%af)tf ‘?%?%S d®t R e T b et R on. EFi jpkd HaHovkeans | dw
di agr am fiohie t bewoperatiuoneaf fart uurhigge Ghiep FRRI taGRemd Nth t:: Tdei g esent
i nvention.,, ln accor ce with th rinciples of the invention, the vessel
is nmoved By° &%%ﬁg %EaEn}ﬁ% ‘é%?%i hie"ﬂlgerbr%b%%?%ﬁt 10T e el%o%'%ri‘%% dtZtthe
azi nmut hi ngz prepll sropulsion i sniet & ct e dycomanspaid mgens oin dewe c&lgdthe
i nformatipn vi de .1 he eyinC 1J.1zed i, el ;
anal ogue fPo(r:%%%' og ?FQ%:%%Bl Paggggéggr§obgo%§%\?gﬁ gatc?%fn?gq%i%? t%ﬁFrhfﬁ{olrsnea? .
Unl ess a-2nehEBRmEREThdS beePeEsueLdBr 14l t 8r B tEhe 2dours 231 od? t i on
of the azinatBhneg1Re@RYLSIIEIMNid0 | Sak@pthénshhe A0 thReeNtc RAs i QNso
issued fromthe, bridge. If the observation of position information
| ndli cat esSHOHee 1 B BERKECPPRE FILPREER (owiait) hahtor ol be Ty rans
brake slippethos otber csindilsars reefasondisthbgsakan 2be sper faried equipment
automat | g@%@/ﬂf é’éﬁ‘e@r%e*%%f‘é%%ﬁe'xé}aéh%lﬁe6“?889&%28 ponk e ondiqg cgoand
IS issue he control uni't. The comrand i S processed 1n a pre-defined
manner i efdecsabdrelenants aksongriebszirng inhéHeattestn igesindgriierorfet i on
obt ai ned Lﬁ;{@f@ﬁ&@tﬁ@@seﬁe Bbelntalid RAGIS IR,  LRE: CABREOL dlier SSHipS 2
command to the, 13 azinuthing_propulsion unit’s turning nmachinery, which
conpri sesPR B eFeRt PF crERtIFSA THEL | RleF c HJERES s control | ed by
controlling the operation of the power source, such as an inverter, after
which the_ desired.rotation of the electric nptor causes e azi nmut hi
o opul 51 GREEn e SR RO T 666 P MECREENAN o (PAnsHrhl A dfC ¢ he
turni ng nacveneey, 3andwhiehvessal = ttes poserospseceor vaspendiagiyctdihus,
the pres i Nt Ji i ; i thod [.ch, provi ki nd
of sol ut ?%éh f%‘}?{@&%@é{r]?t%ﬁ% Iglggrée Igfl t‘%%d&\?\?tﬁf?an az%%ﬁ%ggpﬂ’r%%r?%?%
uni t. Thekrzevmttenaapeirdsnashidbesd an the d@etti ciagwcises thenehd priwrnegd and
brings thesbepgihtnofita 1sd®! 8pastr YTl & lalipreiover ahh oD, with
operating confort and safety. [t should be observed that ,the above,
exenpl i f yFHP VYT rre‘?ﬁss t RE prBYBREST nvAfR i 6n d46ChdtiPEst r#ctdtFRCscope
of protectodbrador timeermeeititen asivdisitcl asdd ia t havekaers, badtifbdért he
clainms are intended to cover | adaptations, equivalences and-.alternatives
Shichf al = WTREET he SoBERPPEh s "0 T I <l e e U TeRd 1Y ¢ A
appended wdwhdwys, I4ter aphda, as input devices for alternating-current
motors, and they are particularly advantageous 1in 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
sald 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



.1. A'propeller drive arrangenent for noving and steering a vessel

travelling in water, which arrangenent conprises an azi nmuthi ng propul sion
unit (6), which conprises a pod (1) positioned outside said vessel, an
electric nmotor (2) or the like operating device positioned inside said pod,
for rotating a propeller (5) connected to said pod, and a shaft neans (8)
connected to said pod for supporting saiod pod in a rotatable nanner to the
hul | of said vessel (9), operating neans for turning said azi muthing

propul sion unit (6) in relation to said hull of said vessel (9) for
steering saf@dcver®sel in accordance with a steering conmmand originating from
the vessel's steering control device (38), char actari zadin

that said operating neans conprises an electric _notor (20) faor, turning said
azi nut hi n§*pr RAS Tunef (8?1% P& rEREtiedal 3Powet  CRARSAldSionby 2
nmachi ner ycddOyotonneet eld t(@ugal dggl)s@@vrf o @traglxq_rng)t h);e_i_aarar angeeRdd icfbrtlrfa@?{j
conprising_a.power _supply. .u . 30). for_sup ing electric.po tqQ sa
electric %%%%rceﬁﬁf?ﬂalgéﬁip%é éﬁifJXSESKQOEO%%ﬁgF%?I%Hﬁcgﬁgngggyéﬁfﬁnaof
sai d el ecsteerimgocobyrodntiesliFendosaiddponertheupplipgenidr (30)s aisehsor
means .(18120%999559”@&!:% ganaeelat (Afllerl O Al hANLD A [ d 30 0r e
detecting the rotational position of sald azinuthing propul sion unit 36),
sai d cont®@Fughi tSyeRpinse AGMBRREAgEPT o hpr oteesthg BEERrang: eephmgnds

command i nion8At hARUANLY RALHIMY dHOMSHL dagbeebhnRareenl r @l devige qe8isand
rotational position information ori |nat|%g fromsaid sensor neaps (16) and
to controPft Re SGRETRAGOPHHLITHRE PRETT | REABEor- 20N Soh & PHAE DT L% d

processi ngordind popehdiehielr sp@uatoangemnt sesetiig nedmmandkaianel, cénh a r

acter_i d_in that_the_.power transnm ssion equi pnent conprises. a. 360
gear rim (355 Patlacar-edr OoHEr  ShERRELEY' §F PN QAEHY FRER SRR
arrangenesteé¢tdhgasrignged, wisich are sent via a connection 36 to the

control unit.

Said control unit 34 uses the steering command information
given by the helm 38 to control the AC inverter 30, which in
turn supplies current to the motor 20, whose desired (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 1in connection with the azimuthing propulsion unit 6
(here on top of gear rim 10) to detecﬁ 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 vision



.for co-operation with said gear rim and a gearing (22) arranged between
said arrangenent and said electric notor (20). 3. A propeller drive
arrangenent as defined in claiml or 2, c har acter i zedinthat
said power supply unit (30) conprises an AC inverter. 4. A propeller drive
arrangenment as defined inclaim3, char acteri zedinthat it
conprises a brake means (26), and a fun€®ional connection between said
brake nmeans and said AC inverter for transferring control conmands to the

brake neans_(26). 5. A propeller. drive arrangenent_as defipned in claim4, c
har a csifsée“l]giwgl%hag?ﬁﬁfeﬁ%tt}éeai‘ﬂl%}ﬁk% anggglr% i frlﬂ%%b‘? ARFR%VEF om
sai d el ecthatt bbeotypsudtf asemsdri tti twasbrakef andamgmedi cebrake. ob the

met hod f j t eer, el_travell.] i ter) in.which

et hod ﬁfﬁ%@%ﬁ%féﬁgfﬁ?ﬁ%@%ﬁﬁéﬂ% BN S i daddh i s
conpri si fgP adeddnel) thesidixartdiwut Sitdet bai daigsddinganpebpel siconnotort ( 2)

or the |ike OPST A PGSy CoF RO L4 QN8 VAL 4L Saddly pod for rotating a
propel ler (4) arranged at said pod, and a shaft unit (8) connected to said
pod for supporting, in a rotatable manner, said pod to the hull of said

vessel (Posbeich agenvbhi ng maePUW sf@fctibial 6pohBettingdiin teel@dirbl 0
sai d hul lur?ift Sj:’li dfc\)/]gssrtlal 9) for SE vessel..i.n acc.ordaj?ce é/vl

. £ ose O ete]’.l:ai. n%\élt?:?' tio Lgna é'tA] a
steering commend given DYt vessel 7's e ]ﬁbgé)oc?ﬁlr& HSRATE %‘8), Tha
r act eonijegtion iL§ dearcbeng & i@ r obatdadnst posherbhonf datheaaziaditchi ng
pro- pul Sj g Uniche( 6) Myn BN Ofad SARSOTcHREASsé 16h COny g
functionally (18) eto ra contr ol un?t (%%é%)% %rocegséelg ng}h in sgfé. c/o(%]lt%loﬁalunit
(34), stebiPy eonvianEeT nBdr AREI SATVEEHIET @nc GMEEIT GBI t(i3®) HiEnal

rotationatromlensor 16 into a digital format which can be processed by
said control 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 1is 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
ags 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 system. 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



-position information from said sensor neans (16), turning said azinuthing
propul sion unit (6) by neans of a nechani cal power transm ssion nmachinery
connected to an electric notor (20) on the basis of said processing
performed. in said control unit (34), and supplying electric power to said
el ectric motor (20) in response to said processing perforned by said
control unit (34) . 7. A nethod as defiled in patent claim6, c har act
e-r i zedinturning said azinmthing propul sion unit (6) by neans of
the joint operation of a 360 gear rim(10), a pinion gear or a worm
arrangené?ﬁe@l%lﬁér@%ﬁg%fétto co-operate wth said gear rimand a gearing
(22) arranged between said arrangerrent and said electric notor (20). 8. A
met hod as_def | inclaim6 o character i zedin supplying
electric %%Lr? F é“élaad“sel‘é%‘?rgjg R ach A‘E: 9nveﬂf1erthean€|°¥@glﬂfat$ ng,
in a requieathmbrmer frideiowr hragesmeadhobssah@cablrmdﬁmmgomwwl S:bﬂkéml t
(6) by a go pandi e he eI ric.s I Lovi de sald
AC i nverter(gé%)s %9 o{fﬂ% g&gé@é#l ne }{ S¢l a| %1 Carhulgg ESB 8%08eg ¥"z

in hal ti Ruitabletpeionobf thai @oarzrrnummgumsapul sicori poeirntt (46), and/even

mai nt ai ni uRl e br, ngjlga(y )
controll ecgg%%/&gln}; A{éel %g?«:%?ﬁd(l@ ngi% Q%\a%t %%%a%so%e?;fnggl &%sr’éa&g
clains 6 ¥®lD 6c Hpccerdprce "élq’hIOIie 2 bt ¢ P ts sidf I8k S1ee?? -

command afkk SAb&yPASI LE 08t DhEr BRLHOBehR $aid 1000l Ye lWtitedYsdTBaNS: Of a

A ot hod KT (HFALTTE P Snk BF A8 APHET6 o SHgheE CRUGEESR Wt REGPTLT 7
d in brakiewy thétretathwn alleesdaaziotanitdn ngmamatimy fMeams sefidametectric
generator,, anf {eedjng; & her el §GhLd GeNey gy ASHeTAL&H AP ddE A GFISALR LY

net wor k.
A A9e. ATe AR PEC LR Age . e yearnbrd AR d A& A78~() sT\ 50Q>?| wr mhc”Y] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] cal] ca]
ca]cTaU]caU]ca]c a W]ca hd4 6. \!]!
* $TOAPRAARORheT EOSSlbll}Wm%@’\\t]Q:d}%%] talCapearEalf cAPERFc A% af %] ca]
gfét@g]ﬁlzgl s2d e A ST DRg caiBﬁg];;eg]éZ@]a@@] Ca:]H‘ea]&ﬂ:] ! C@% cah]@a}r@@bx/ DIP1R | ]2N2
<<<> 0 ca cal ca aj ca
] ca] ca] caT ¥R X ‘ﬁ(:fc%] caj'€af*€art %\Sgﬂ TEa]g@a]aél Q"L ‘gﬁlj cal
CDFe wHHhiKMWWZﬂﬁﬁ[d@@lﬁim{ﬁiQM@_ﬁ Os]ﬁ:féﬁ]ccia] w]mﬁ&i&n}e&a] cal

cal ol al gl sl e apolcalenlialepalso) clcalgabesoulalsel o) o
o} xsni d_Zjejea] €8] éa]eéé} cfai]cla] @éﬁ}léja}%é}@eﬂ}jcfﬂ cadeabeapbiapéapdalaa] £a] ca)
ca] ca] ca] & cakcalsad cabcajemd £ad£abn some of the required brakin

2] cal ool AR caf B S ot e %5%%5251%]%@2%%3% By cBReaPc Ao car
~f G()/lO%I'&s dpardiOiiSr{Re @AM (])nfai&k%i&da(r)c_re 1v»(1)1_|_th this embodiment it is
TS5 OB I8 L0 d B CATQIBLT (Tha% ) ABLIRERnBed 155 e 5T o
10@ mechanical brake in the braklng In accordance with one

solution, 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 same 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
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 accordance
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 sensor
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 1is 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. After

said processing, the control unit issues a command to the
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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 via the mechanical transmission of the turning

machinery, and the vessel alters its course correspondingly.

Thus, the present invention provides a device and method which
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

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, an electric motor (2) or
the 1like operating device positioned inside said pod, for
rotating a propeller (5) connected to said pod, and a shaft
means (8) connected to said pod for supporting said pod in a
rotatable manner to the hull of gaid vessel (9),

operating means for turning said azimuthing propulsion
unit (6) in relation to said hull of said wvessel (9) for
steering said vessel in accordance with a steering command
originating from the vessel's steering control device (38),

characterized in that said operating means
comprises an electric motor (20) for turning said azimuthing
propulsion unit (6) wvia a mechanical power transmission
machinery (40) connected to said electric motor,
the arrangement further comprising

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

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

a sensor means (16) functionally connected (18) to said
control wunit (34) for detecting the fotational position of
gald azimuthing propulsion unit (6),

said control unit (34) being arranged for processing both
a steering command information originating from said steering
control device (38) and rotational position information
originating from said sensor means (16) and to control the
operation of the electric motor (20) on the basis of said

processing.

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
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for co-operation with said gear rim, and a gearing (22) ar-

ranged between said arrangement and said 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 said brake means and
sald AC inverter for transferring control commands to the

brake means (26).

5. A propeller drive arrangement as defined in c¢laim 4,
characterized in that said brake means is a brake
distinct from said 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) comprising a pod (1) positioned outside said vessel,
an electric motor (2) or the like operating device positioned
within said pod for rotating a propeller (4) arranged at said
pod, and a shaft unit (8) connected to said pod for sup-
porting, 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 steering command given by the vessel's
steering control device (38),
characterizedin

detecting the rotational position of the azimuthing pro-
pulsion unit (6) by means of a sensor means (16) connected
functionally (18) to a control unit (34),

processing, in said control unit (34), steering command

information from said control device (38) and rotational
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(34) , and supplying electric power to said electric motor (20)
in response to said processing performed by said control unit
(34) .

7. A method as defined in patent claim 6, c haracte -
r iz ed 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-operate with
said gear rim and a gearing (22) arranged between said arrange-

ment and said electric motor (20).

8. A method as defined in claim 6 or 7, c haracte -
r i z e d in supplying electric power for said electric motor
via an AC inverter, and regulating, in a required manner, the
turning speed of said azimuthing propulsion unit (6) by a
corresponding regulation of the electric supply provided by

said AC inverter.

9. A method as defined in claim 8, characterized
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 -
racterized 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.

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.



