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 to
as well as a propeller arranged at the notor's shaft. A conventional notor
arrangenment in a ship conprises a notor 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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relation to t i na rectron of S her types of so
call ed propulsion units are also known, wherein the propeller as such can
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be aCCO%I shed means of a rather i cat ft arrangenen
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AZI PQRaction force which thrusts the ship forwards. Said motor can
be a directly employed diesel engine or like combustion engine
or, favofably, 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



Usual Iy, in the azimuthing propul sion devices of today an electric notor

known per se is arranged in an assenbly which 1is rotatable in §H®?|%% %o
the ship. However, a relatively 2 3 JUL 2Q04 2 powerful electrfc % o
generates, in addition to the actual propeller power, a considerable
anount of heat which has to be renpvwed fromthe notor. Typically the
electric notor is then arranged to be air cooled, since air cooling has
been found to be appropriate particularly with respect to reIiabiIity of
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considering that the azimuthing unit as such is adapted to be
rotatable. Attempts have also 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




a solution to the problemof cooling of the notor. The characteristic

features of the solution according to the present |nvent|on ghg Q Esented
in the acconpanying clains. Thus, the present invention. Hteliled
in that the notor wunit conprises an electric notor for mhlch t he cooling
takes place via the notor's whole cijycular section directly to a nedium
| ocated outside the unit, through anf possi bl e casing structure of the
notor. In some enbodi nents no clear casing 2 3 JUL 2004 3 structure can
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constitutes a casin scope of present I nvertton inel udes such
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accorrpaniljeng drawi ngs, where Fig. 1 as a schematic sectional view Ui scl oses

an exa an enbodi rent of a notor arrangenent according to the

present invention in connection with an azinuthing propulsion system Fig.
al - lation arrangenent,
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thus repl onaly popel ler arrangement. Referring to Fig. 1 a
nodul ar Cj,?Illidor tnit acg%lr di ng e?:(r) the present invention generally

conprises an electric notor 2 having a propeller 4 arranged at a notor
shaft Bg.AQCdi NIsERembPEcPEREEAENEMY & lehON AL UL &S &ﬁsle&amB%EC” oSai d

notor unit is arranged so that the notor 2 as such i1s cool ed
. an embodiment of a motor arrangement according to the
) present invention in connection with an azimuthing

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




surrounding water 6 directly through said casing 5. The notor's 2 shaft. 3
IS supported, in a manner known per se, at both ends of the notor by neans
of bearings 7 to which gaskets known per se suitably are arrahged{lo 20Bht
the interior 8 of the notor favorably is conpletely isolated fromthe
surrounding water 6, and suitably algo fromthe interior 10 of an
attachnment assenbly 9. The notor unit is provided with fastening neans
which suitably are flanges 11, by neans of which the notor unit can be 2 u
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said attachnept assegbly 9, or %g means 16c arranged directly on the
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12, - %68BrP@nit can be given an extremely compact design it can be
effectively cooled directly without wusing other cooling
systems. Thus, 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



considerably smaller than earlier structures. The cooling arrangenent
according to the present invention results in a still nore conpact
structure, since in nmost cases the cooling and the special arréadgetdn?804
used in present devices of this kind can be conpletely omtted. As a
result, the production of the notor .unit beconmes easier and faster, and
the weight of the unit renains snaIF and thus, accordingly, the equi pnent
needed for the production of the unit can be snaller as well. Since it, to

awd e IS & e .. St an dj . Whi ch is
appli?ﬁ%.e ?%mb'€$eat u %?é% lé%ifgg{e%%gﬁ%egéﬁgﬂgh%%%ﬁg 3%1? éi¥ﬁhich as
such comites nasevtrh quiaid adugpla<agedds edAnditeyk atantbe madof adtimed in

long  ypekdeoMdvr ned9nidd NtodedsidRy atHion of the end use. This also
ensures, that the supply of spare parts for 'the notor 2 3 J UL 2004 5 unit
can be very extensive, to start with having conplete wunits as such
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arrangement according to the present invention enables fast
production and shorter 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.



Preferably the arrangenment disclosed in Fig. | is functionally equival ent

to the azinmuthing propul sion system descri bed .above, i.e. t | e
assenbly 9 is rotatable around a vertical axis A-A. Thus, anﬁggiﬂﬁbﬁﬂﬂ4
including a notor replaces the propeller-rudder assenbly of the earlier
t echnol ogy, which in conparison to egrrier technol ogy provides i.a.
clearly better efficiency and i nproved turning charac- teristics. The
assenbly 9 in the enbodi nent according to Fig. 1 favorably conprises an
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transfer. Additionally, the structures and space 10 of the arm
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 2 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



particularly hot conditions additional cooling nedia can be circulated
therein. In some enbodinents the nmotor unit 1 in itself, as \/\EZIMI3 aﬁ

possi bly also the armassenbly 9 supporting’ it, are provided t EoB@U%ng
fins 18 or simlar formations which facilitate a heat transfer. Figure 2
di scl oses an alternative attachment arrangenent, wherein the attachnent
assenbly supporting the notor conprises an essentially vertical central
body 9a with suitably circular portions 19, 20 supporting the notor unit
1. The iQ 20 ef er rou part_ of,_the mmtor_unit 1
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adj acent .t uch rtions of the notor 2, where heat is actually

gener ftoé’lfle%‘r‘?éystor"@gi disclosed in Fig. 2 conprises an arrangenent
wherein an annul ar portion 19 surrounds one end of the notor assenbly 1,
whi | e .an a X io I 2 3 JUL_2001 7 th posite end
al terna i%‘% y%gﬁggag%%rt%e %é?e a%%%éggé%ﬁne%? F‘Ilgrlllgreesa?]tr ar?grglgineoin)t %%f 16
sim | motes tweibpe 1.di 46l osedor@dimgg.tal. the apoedent empodintelmn saire annul ar
por ti g s13shas theererhAced Y Sepatalie d @tﬁ@%ﬁdéy%osgemdeaaﬂ In

anot her enbodi ment an annul ar portion 19 has been conpletely omtted. In
_the eRBABPREARE aBBEIRUAEEORdI P Fi glkes BrandPRithe HSCIPSEHI t3 1, | a
Jaccor gbgtient Whepeesamfston® B o dbevertt SRASENpEOpE DL 8k abkseAbly,

assema)I imgau%ai n_order to.tprfvi de a

r motor uni accorging to the present invention is
attached directly 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.




azi mut hi ng propul sion system Fig. 3, again, discloses a solution where,
i nstead of a conventional propeller assenbly, a nodular notor ugit 1

according to the present invention is attached directly to the

ship 12. A considerable part of the advantages offered by the nodul ar
structure and the direct cooling argangement according to the present in-
vention al so can be achieved in this case. Above sone favorabl e enbodi nents
of the present invention have been disclosed by way of exanple, but for a

person skilled in the art it will be clear that the invention is not

Iinit&ﬂ t,0 those alone, but that it can be nodified also in many ot her
way's im the scope of the appended clains. 2 3 JUL 2004 8 Clains 1. A

propul sion unit arrangenent for a ship, the arrangenent conprising a notor
housi g | Qc ihn..the water (6), sai it including a notor (2) and any
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v T T et Y Aen S et R suppor i ng assenbly
}(9), the.- external surface of which--

2. An arrangement according to claim -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.



preferably constituting part of a cooling systemfor the notor (2) and/ or

for sonme part thereof. 4. An arrangenent according to claim3, ¢ h
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(9) which supports the motor unit (1). 5. An arrangenent according to any
one of claims 1 to4, <charactger i zedinthat the external _

surface of the motor unit (1), and/or an assenbly (9) that supports it, is
provided with formati ons which facilitate heat transfer, such as cool i ng
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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.



whi ch portions preferably enclose part of-the notor unit (1) so that there
remains a free opening (21) between a central portion of said notor unit
(1) and said assenbly (9) so that said nedium (6) which is |ofdg} em@rggg?d
said unit and which is surrounding said notor (2) will be in contact wth
heat emitting parts of the notor (3) at least at the longitudinal central
portion of the notor (2). 9. An arrangenent according to any one of clains
1to8 <characteri zedinthat said notor unit (1) includes a
modul d570nAbstradbstract The present invention relates to a propulsion

uni t an or . ' t he arrangenent conprising a notor housing
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Fig. i—nc_luding a motor (2} and any associated

control devices and a propeller (4)
arranged at the motor's shaft (3). The
motor unit (1) includes an electric motor
(2}, for which cooling is effected over
the motor's (2} whole circular section
j directly to a medium (6) outside the unit
through the motor's casing structure (5).

Fig. 1



