2 3 JUL 2004 1 A notor unit for a ship The present invention relates to a

propul sion unit arrangenent for a ship, said arrangenent inclﬂgéng f gﬁzor
housing I ocated in the water and notor and control devices reltate Ukh

as well as a propeller arranged at the notor's shaft. A conventional notor
arrangenent in a ship conprises a nojor arranged within the ship's hul

and a propeller arranged on the end of a notor shaft which extends in a
wat erti ght manner through the ship's hull. As the propeller rotates it

brings nwWdy i @siangHilke ship into notion and thus creates a reaction
force which thrusts the ship forwards. Said notor can be a directly

enpl oyed di esel engine or |ike conbustion engine or, favorably, an
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conventional ,conmbust.i.on en ne, a nucl ear power Elant or
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reIath%%&tggtﬁesfgﬁggggglﬁgpggﬁgéc %ogﬂ%?m%ﬁ 2°s |ﬁ£aﬁﬁher types of so
call ed propulsion units are also known, wherein the propeller as such can

be pi x%%ﬁvteﬁrtlb%lpw&%%e aﬂ.ﬁarﬁ%ﬂt{'glﬂh shis 2 }ﬂ:\ QO NG, 10 '0” can

be accongﬁls ed means of a rather i cat ft arrangenen
such 28X ge@ha‘tltbﬁél prithePEP ' $s a.lr"-a at PrApedRgrt agfrandest gpn’ vvhl ch

as sughei @nar bﬁnQFﬁog:@rb%hléQ&:athﬂﬁk% @'}@é&‘ﬂisﬂ verd hv@@&er@i@l@% rﬂl’uﬁe:lr agt er
arrangenent. i s, cal l.ed an a i pro- S|on evi ce, and such a device
i's de@%’f?%%la ER FEHP éokal?‘?fz)irj;u gﬁe 5‘5p|1?rc Hs"ﬂﬁ RAFeheBatidnt P NPIF 6977,

ﬁ whi chwatteri carirsuneiimg rraheketséxipbylhhe arp:pﬂmamnhndndﬂ{ué herbaadensas k _

not or known per se is arrange n an ass IS To
rel atRrf 119 hi I lRes etiesel @naingelor llke combustlon engme

ocr, favorably, an electric motor to which necessary electric
power is supplied by a conventional combustion engine, a gas
turbine, a nuclear power plant or the like. The steering of
such ships is conventionally being arranged so that a pivoting
rudder is provided in the propeller's wake. said rudder de-
flecting the wake and thus creating a lateral force component
in relation to the longitudinal direction of the ship.

Other types of so called propulsion units are also known,
wherein the propeller as such can be pivoted for the purpose

) . of steering the ship. This pivoting motion can be accomplished
by means of a rather complicated shaft arrangement, or in such
a way that the propeller is arranged at the shaft of a motor
which as such is arranged to be rotatable around a vertical
axis. This latter arrangement is called an azimuthing pro-
pulsion device, and such a device is described in, for
example, the applicant's Finnish patent No. 76977, which
device is being marketed by the applicant under the trademark
AZIPOD.

Usually, in the azimuthing propulsion devices of today an
electric motor known per se is arranged in an assembly which
is rotatable in relation to the ship. However, a relatively



2 3 JUL 2Q04 2 powerful electric notor generates, in addition to the actual
propell er power, a considerable anmount of heat which has to bez %en@Ne
fromthe notor. Typically the electric notor is then arranged®t % t
cool ed, since air cooling has been found to be appropriate particularly
with respect to reliability of operation and of maintenance. In such a
case the cooling ducts in addition provide service access passage to the
vicinity of the notor. One of the disadvantages of air cooling IS,
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Circul-gkaeghieonndiémptiyhiPedalso been made to construct motors in
such a way, that their cooling would take place via an outer
casing surrounding the motor, but these solutions have not
worked to satisfaction, and they have always required the use
of motors based only on a certain particular working

principle.

In a co-pending patent application the design of the motor in
itself is proposed to constitute an extremely compact modular
unit, which at one end thereof can be attached to a ship and
) which the opposite end comprises propeller means. Particularly
in connection with the azimuthing propulsion system mentioned
above many significant advantages are achieved by using such a
module arrangement. One such arrangement additionally enables

a solution to the problem of cooling of the motor.

The characteristic features of the solution according to the
present invention are presented in the accompanying claims.
Thus, the present invention is characterized in that the motor
unit comprises an electric motor for which the cooling takes
place wvia the motor's whole circular section directly to a
medium located outside the unit, through any possible casing

structure of the motor. In some embodiments no clear casing




medi um | ocated outside the unit, through any possible casing structure of
the notor. In sonme enbodi nents no clear casing 2 3 JUL 2004 3 sérﬂcture can
even be defined, in which case the notor's structure as such Zddi¥ oa@ﬂjﬂy
constitutes a casing, and the scope of the present invention includes such
enbodi mrents as well. The present invention will now be presented in nore
detail wth reference to sone favordable enbodi nents and to the
acconpanyi ng drawi ngs, where Fig. 1 as a schematic sectional view discloses

an exagekﬁcglflrearl:aﬁvb%qie?ienﬁe()fd&ﬂ%&r apr aﬁv@%ﬁ&?ntca%céco[: Lng, Lo Lhe

present invention In connection wWth dn azii i'ng ~propul’si on syst®m Fig.
2 part PRIFRGCUFRE sa6t ispiehdi add dsieanadnl val eenrsiat twiees nst gRsingti emdartlamgenent ,

Fig. 3s6bp&l e¥esite SpLubeAn, 1WIeNeiBnA IMIAfAdN £1.86C Ahillad eyt of N Present
|nvent|0£ is arranged as a rigid propulsion means in the stern of a ship,

t hus r¥p %cing a conventional propeller arrangenent. Referring to Fig. 1 a
nmodul ar notor unit 1 according to the present invention generally

conpri.ses an _electric tor 2 .havin ropel | er arranged at a nptor
shart 5% \BEsRarh vl RS wi Ly Rk Gl SR CaRTGeter L aBPRg G4t Ba o

not or witilt irefegreramgedcsosbmat faeomsbde 2Zemsodiménis caodedcdy Hike

sur r oupeh _fﬂgfﬁfﬁ&fﬁ&%g/&ﬂg&ygh said casing 5. The notor's 2 shaft. 3

i's supported, i'n~a nanne nown per se, at both ends of the notor by neans
of bearings 7 to which gaskets known per se suitably are arranged so that

the i rm?.i ar & of sthemfplier sbavebahhy visworeldlas | 88! akadpheoyd he
surroundi ng water 6, and suitably also fromthe interior_10 OP an
.attachment adSeRPHMeHe bt Br MANOT A HHTEAMEY WEFOFAsRSnFRg thgans

Mhi ch sui t ablpyesane fliavgagidh, by resmsedfiowi 6hidihe 4Dt aziwmdichiegn be

propulsion system,

Fig. 2 partially in section discloses an alternative instal-

lation arrangement,

Fig. 3 discloses a solution, wherein a motor unit according to
the present invention is arranged as a rigid propulsion
means in the stern of a ship, thus replacing a

conventional propeller arrangement.

Referring to Fig. 1 a modular wmotor unit 1 according to the
present invention generally comprises an electric motor 2
having a propeller 4 arranged at a motor shaft 3. According to
the present invention an outer casing 5 for said motor unit is
arranged so that the motor 2 as such is cooled by the
surrounding water 6 directly through said casing 5. The
motor's 2 shaft 3 is supported, in a manner known per se, at
both ends of the motor by means of bearings 7 to which gaskets
known per se suitably are arrangéd so that the interior 8 of
the motor favorably 1is completely isolated from the
surrounding water 6, and suitably also from the interior 10 of

an attachment assembly 9.

The motor unit is provided with fastening means which suitably

are flanges 11, by means of which the motor unit can be




2 u JUL 2004 4 attached to correspondi ng fl ange neans 16, 16a, 16b arranged
at said attachnent assenbly 9, or to neans 16c¢c arranged directly on the
ship's hull 12 as disclosed in Fig. 3. Fig. 1 further di scl osés

of a schematic reference 13 that connections to the notor 2, such as power
supply, control and nonitoring deviges, any |ubrication neans etc.
favorably are connected by neans of a central connector to said attachnent
assenbly 9 or to the ship's hull 12, respectively, which renders the

at t achgepicied etbi cioate sponpasgl Hindnme SN Ei caBh, aduNt ALK E
present 1 nventi on.

achi eved by the necral arrangepent according to the
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arran cgor di o.the invention enables attachnent syste for the
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sur f aceonrgaziconwl ttdushal sotor. 3. , sachr aat pbwareauppdyi, ngonteroldataeid f 1 ow,
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Separ a'?i‘ﬁi%oﬁaﬁr%&%?‘?%ﬁ%%m%?g IRl s | SO PR el y Cal o
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12, - <Ry CoNsdAerabl ynemun gl 4 hanigaris er sddietungsty, Thgngee] 1 ng
arrang;ggg%_ac%grdlngﬁ%@lthe pre%pnt_lnventlon results in a still nore
conpa e tie 2t&; enh R5sLiAEdENENESCBEFRAG  and t he speci al
arrangenments used in present devices of this kind can be conpletely

omtt result. the production_of the.notar unit _beconmes easier and
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which as such is applicable to a_great, ' ent uses, the notor
uni t SEERRFENCAY sGERlednt SiiFecedan wkhaditcomfiingt edtheEhnePBg¥ndcan be

manuf agktead. | @Y the arrangement according to the invention
enables attachment systems for the propulsion unit to be
considerably slimmer than before, which provides a surface
area and thus also, e.g., a frontal area meeting the water
flow, which areas are smaller than known in prior art. In
practice, omitting any separate cooling arrangements passing
through the azimuthing assembly also implies that the portion

of the assembly, which is attached to the ship 12, ~can be
considerably smaller than earlier structures. The cooling
arrangement according to the present invention results in a

) still more compact structure, since in most cases the cooling
and the special arrangements used in present devices of this
kind can be completely omitted. As a result, the production of

the motor unit becomes easier and faster, and the weight of

the unit remains small and thus, accordingly, the equipment

needed for the production of the unit can be smaller as well.

Since it, to a wide extent, is a matter of a standardized
assembly, which as such is applicable to a great number of
different uses, the motor unit 2, which as such contains even
quite complicated technology, can be manufactured in long
series with insignificant consideration of the end use. This

alsc ensures, that the supply of spare parts for the motor



series with insignificant consideration of the end use. This also ensures,
that the supply of spare parts for the nmotor 2 3 J UL 2004 5 unit can be
very extensive, to start with having conplete units as such avaidl ablLe 2884
goods in stock at the main ship- yards or even carried on board the ship.
Due to its conpact design, the ar rangenent according to the present

i nvention provides a significantly simaller cross section in the direction
of the flow, as conpared with present ones, whereby a better propuIS|on

effichﬁgﬂy b%naqgée%gﬁgﬂsﬁgﬂen§1§@alISI QEQﬁ@I%ﬂ.I1A£§g % éﬁn
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enabl egs f@$tor RGN AN RNGSYLRT HOGhilHr nover time. Mintenance is
fast and sinple due to inter-changeability and standard nodels, which is a

significant- advantage considering the fact, that ship |lay days for
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enbodighpnt c3CeRL:iRGst @ Fig. 1 favorably conprises an essentially hollow
and suitably at |east to sone extent curved body portion which is attached

. by means of flanges to arrangenents for turning, power supply, and

Ycont r @hromk ngwe @@pes;esarefkrwwddtth@lanrteryanéjn&hinmrm@arrcﬁa‘ ergged to only
i ndi cativel t he curved att

nssenl S PREtFo A STVARS praotlS: PRI bht RSt P el B hanner as
knownpazdmuthong grdbpehertrr stock turnover time. Maintenance is

fast and simple due to inter-changeability and standard

models, which is a significant advantage considering the fact,

that ship lay days £for maintenance or repair can become

extremely expensive.

Preferably the arrangement disclosed in Fig. 1 is functionally
equivalent to the azimuthing propulsion system described
-above, 1i.e. the whole assembly 9 is rotatable around a
vertical axis A-A. Thus, an assembly including a motor
replaces the propeller-rudder assembly of the "~ earlier
technology, which in comparison to earlier technology provides
i.a. clearly better efficiency and improved turning charac-
teristics. The assembly 92 in the embodiment according to Fig.
1 favorably comprises an essentially hollow and suitably at
least to some extent curved body portion which is attached by
means of flanges to arrangements for turning, power supply,
and control, known per se are known in the art, and which are
referred to only indicatively by reference number 14. Due to
the curved attachment assembly, the whole device pivots in an

optimal way in a similar manner as known azimuthing propulsion

devices.



devices. 2 3 JUL 2004 6 A nodul ar structure inplenmented in accordance with
the teaching of a co-pending further ensures that symetry nfgf arH for
a bal anced cooling particularly easily can be achieved. Due

favorably nodul ar enbodi nent the unit has no such external parts, which
woul d cause any points of dis- contigurty In respect to cooling, but rather
all ows access everywhere for the surrounding water 6 to serve as a

cool ant. However, according to one enbodi ment further arrangenents have

been t@k%daiapecséfa&yuréo LRBiohORLEq! Siff NERECEARAUS! ! 0GcpTediym i n the

notor 2 or at its nost sensitl ocat 1 on, Ium can
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assembly supporting the motor unit can be utilized so that in
particularly hot conditions additional cooling media can be
circulated therein. In some embodiments the motor unit 1 in
itself, as well as possibly also the arm assembly 9 supporting
it, are provided with cooling fins 18 or similar formations

which facilitate a heat transfer.

Figure 2 ~discloses an alternative attachment = arrangement,
wherein the attachment assembly supporting the motor comprises
an essentially vertical central body %a with suitably circular
portions 13, 20 supporting the motor unit 1. These portions
19, 20 preferably surround a part of the motor unit 1 so that
a clear opening 21 remains between the central portion of the
motor unit 1 and the assembly 9. This opening renders it
possible for the medium & ocutside the unit, usually water, to
be in contact with the heat emitting portions of the motor at
least at the longitudinally central portion of the motor 2.
Thus, water can flow in the vicinity of that entire surface
.portion of the motor unit, which portion is directly adjacent
to such portions of the motor 2, where heat 1s actually
generated. The structure disclosed in Fig. 2 comprises an
arrangement wherein an annular portion 19 surrounds one end of

the motor assembly 1, while an attachment portion 20 located



generated. The structure disclosed in Fig. 2 conprises an arrangenent
wherein an annul ar portion 19 surrounds one end of the notor §eHBIy 1
while an attachnent portion 20 located 2 3 JUL 2001 7 at the o i
alternatively also can be just an attachrrent fl ange arrangenent 11, 16
simlar to the one disclosed in Fig . I'n anot her enbodi nent said annul ar
portion 19 has been repl aced by sepa?ate fasteners (not shown) and in
anot her errbodi ment an annul ar portion 19 has been conpletely omtted. In
the e @tseﬁg OVE- accgy di tt&rfdtgw 2 éhe not qr SL{:I’II ts 1, la
accor oth resent 1nvention areée spose to rotaﬁabl et m®
assentﬂtiiefsdgﬂﬁﬁt orfdange prodindemgmt aizilput hEngspnbpatsiom st emneFi g. 3,

agai n,a SRS i@ FAlt | 9N WRRT eanbPirt patfifod kO L4 Qial phaRgl | er
assenbly, . a nodular ndtor unit 1 according to the present invention is

at t ac R tdidectd yaso Reasd manRlagedh whissrerats fasiarstsnl @otyshowst) t he

advantaagras mf f@zﬁ@@héhy ol  §hr UsiniBa@Ngortthiendi 18CthL£HOcRs
arran cordi.n ng the present in- vention also can be achieved in
this gﬁﬁ% vor abl e enbodi ments of the present invention have

been d| sclosed by way of exanple, but for a person skilled in the art it

wi | | C r i_nv n I|mte thoealo utthat
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(6), said unit including a notor (2) ag_}/ assocl ated contro Vi ces
and a2ZpFybBirgr PEYPY} FARABedSHTC¢he n%’t%-r sh&ARIB)  ddsglegsesy 8 - t e r
i z esdlualbhametzre mMit¥cedd lofl I3 ddetertesodl epeebel Cer MBESEMLEY, foOT
whi ch cool | 1,ng. f ect e% over the tOE (he)
a mod r or unt accordin o t present invention is
attached dlrectly to the hull of a ship 12. A considerable
part of the advantages offered by the modular structure and
the direct cooling arrangement according to the present in-

vention also can be achieved in this case.

Above some favorable embodiments of the present invention have
been disclosed by way of example, but for a person skilled in
the art it will be clear that the invention is not limited to
those-alone, but that it can be modified also in many other

ways within the scope of the appended claims.




whol e circul ar section directly to a nedium (6)' outside the wunit (1)
through the notor's casing structure (5). 2. An arrangenent acco %gng to
claiml, char acter i zedinthat additional means (17 nﬂﬂh 2004
provided in association with the nmotor unit (1) for setting in notion a
separate nmedium |l ocated in the motorgunit (1) in order to enhance the heat
transfer between the notor (2) and ?he medi um (6) | ocated outside the
unit. 3. An arrangenent according to clains 1 or 2, char acteri ze
d in that the actual notor unit (1) is arranged at a supporting assenbly
(9), t - external surface of which-- preferably constituting part of a
coollﬁg en1for the notor (2) and/or for sonme part thereof. 4. An
arrangenment according toclaim3, c¢char acter i zedin that

addi ti;ona 17) are, arranged in the assenply (9) which supports the
not or unlb g%%%UI% oﬁ U i e@ﬁﬁ&g I Py Yhie JFTIJNSFRENY to 4,

c h acpmargsung g inogor Houaindalotheeéxinrtiad satépcespf &Hed wWior uni t

i eh Perr T, & REEPEY Ahe i g ARk Eatde oneRRE (9Bt R T ke, 23

whi ch facil trans as coo
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r i zteedrid $hatqagnasagebkyet %ﬁ:o%um%:ts(];)h%_ﬂgih es lHHtel( 43, adapt ed
SO

roun a vertlcal axi s A-A 1S a Yed to the

to be rotat
shi p 1999 2$Lug OFh¥ 1§Hlﬁ°9 é§§eﬁﬁl§¢¢9Cﬁ6ﬁ|EﬁﬁﬁawhﬁbﬂK6WF”WheM@by t he
upperwhms\ble olert:hasapl \weidtignashiartolk o CAMiddEiRim a (&1 BuRgiagakHel4) for

(12 98¢ (B PG e ‘ohe FFR R dasdbbioconde Al ying pover to the
Bnntor and/ or for controlling it and/or for effecting simlar functions to
one of Npif NOt 0Ly LRk Rekd) arrgggggdgkgt he agsemdly (9):n 1,
characterized in that additional means (17) are
provided in association with the motor unit (1) for setting in
motion a separate medium located in the motor unit (1) in
order to enhance the heat transfer between the motor (2) and
the medium (6) located outside the unit.

3. An arrangement according to cla_ims 1l or 2, charac -
terized in that the actual motor unit (1) is arranged
at a supporting assembly (9), the external surface of which-
preferably constituting part of a cooling system for the motox
(2) and/or for some part thereof.

4. An arrangement according to claim 3,
characterized in that additional wmeans (17) are
arranged in the assembly (9) which supports the motor unit
(1). '

5. An arrangement according to any one of claims 1 to 2,
characterizedin that the external surface of the
motor unit (1), and/or an assembly (9) that supports it, is
provided with formations which facilitate heat transfer, such

as cooling fins (18) or the like.



7. An arrangenent according to claim6, c har acter i zedin that
said assenbly (9) conprises a supporting beam at one end of which there
are flange means (16) for attaching said notor unit (1) to sai @ asdétd0P}
(9). 8. An arrangenent according toclaim6, characteri zedin
that. the assenbly (9) conprises angessentially vertical central body (9a)
having suitably circular portions (19, 20) which support the nmotor unit
(1), which portions preferably encl ose part of-the nmotor unit (1) so that

there §eneamsadrbh§emeRENERG AL hgbYNeeh @nsent (a8l 5 Py %9,{1 ©Of5 gaid notor
unit (1) and, said assenbl 5('9) so that_ _said nedium (6) ich is 1ocated
ar ound® s2i % rf t& dl\ﬂhiEﬁa s a5 uRFEERALYg St PHEPOIE®) Whel meskdm

cont aainid t i1 hedls addptédgtpaniss pbtihsebT®t @oliAN af Leastcal WhEs _
arrangenent _accordi ng

i inal | . porti f th t 2), .9.
Itgngln;&g—ln ao?ogl% ta:%":l igfétsé?gtga?ﬁ%grgg gtrhfe( eg’PlP zégz)d FRrerel $&ed notor
unit (SBip isnclawees: i hiyd dcari aomittal boﬁhsm,fi@me'ﬁaﬁ)yplte&eml&)ﬁeﬂv%mﬁi of rel ates
' ' t , ..the_arrange C rising a
ot or Psuarhe T ara B s s Sl B st Lo Rt no ) mofBr (2
and afyrasdasci dthed assrmly deldcesespec iablppelher coahecaivangedtat the
not or ‘st e@hably €8k shh$ (EQ@?rathélﬁlés'Qﬁhﬂdgénaﬂgﬁgﬁﬁgriﬁ EoRAL,(2), for

whi ch cooling js effected over the notor's circular section
di r ecfPy tFRPRERUNPPBRET oS Haet MOtedi tandfpBudRT Heompr okl g adkng
struckndgofS)forFigtfdeting similar functions to one or more motor

units (1) arranged at the assembly (9).

7. An arrangement according to claim 6,
characterized in that said assembly (9) comprises
a supporting beam, at one end of which there are flange means
(16) for attaching said motor unit (1) to said assembly (9).

8. An - arrangement according to claim 6,
characterized in that. the assembly (9) comprises
an essentially vertical central body (%a) having suitably
circular portions (19, 20} which support the motor unit (1),
-~which portions preferably enclose part of-the motor unit (1)
so that there remains a free opening (21) between a central
portion of said motor unit (1) and said assembly (9) so that
said medium (6} which is located around said unit and which is
surrounding said motor (2) will be in contact with heat
emitting parts of the motor (2) at least at the longitudinal

central portion of the motor (2).

9. An arrangement according to any one of claims 1 to 8,
characterized in that said motor wunit (1)

includes a modular unit.





