2 6 JUL 2004 1 A notor unit for a ship The present invention relates to a
propul sion unit arrangenent for a ship, said arrangenent inclyding a notor
housing in the water, a notor |ocated in said housing, associ ibdﬂﬂpgg@pl
devices as well as a propeller arranged at the notor's shaft. A
conventional notor arrangenent for a ship conprises a notor arranged
within the ship's hull and a propelller arranged on the end of a notor
shaft which extends in a watertight nmanner through the ship's hull. As the
propeller rotates it brings water surrounding the ship into notion and

t hus & BRtes Hane§€Fi6nSg6Pce which thrusts the ship forwards. Said notor
can be a directly enployed di esel engine or |ike conbustion engine or,
favor Ely an elegtricc_ notor to which necessary electric power is supplied
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call ed propulsion units are also known, wherein the propeller as such can
be pivoted for the purpose of steering the ship, This pivoting notion can
be actoRprYeRetrndy %%gﬁ§ sFrrangander tonphi shiipd compfrtisasr angertent, or in
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reaction force which thrusts the ship forwards. Said motor can
be a directly employed diesel engine or like combustion engine
or, 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
deflecting 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
AZTPOD.

Until now all arrangements implemented for ships have the

feature in common that the motors per se, as well as other



AZI POD. Until now all arrangenents inplenented for ships have the feature
I n common that the notors per se, as well as other 2 6 JUL 20?@ Zéﬁgéb@ﬁs
and neans, are adapted to constitute an essentially integrals arJ e
ship right fromthe stage of building the ship. Thus, any thorough repair
or replacenent of the notor can hardly take place unless the shipis
docked, after which substantial porgions of the ship is dismantled for
enabling the replacenent to be done. Thus, the only repair job that is
sonewhat sinply and easily acconplished, is usually the task of replacing
a dametpsdi gropantiemeansi,| strd t addpagd wol lcdraked taitd oag Eiswerniidaqd t o
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cl ude a Separate notor housing which 1s arranged orm a separate
nmodul ar notor unit which can be attached to the ship by neans of fastening
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being built separately for each ship in any case, the number
of motor alternatives tends to increase, and thus full
advantage cannot be taken of long serials. The production
costs are affected in an unfavorable manner by the complexity
of such arrangements and short serials.
An arrangement according to the present invention has been
developed in order to eliminate these disadvantages and other
ones caused by multiformity, the characteristic features of
which arrangement are disclosed in the appended claims. Thus,
the general arrangement accoxding to the present invention is
”) characterized in that the ship's propulsion arrangements in-
clude a separate motor housing which is arranged to form such
a separate modular motor unit which can be attached to the

ship by means of fastening means.

A multitude of significant advantages are achieved by using
such a meodular arrangement, particularly in connection with
the aforementioned azimuthing propulsion system, which
advantages are presented below in more detail with reference
to different embodiments of the present invention. In the
specification exemplifying references are made to the attached

drawings, where




the aforenenti oned azi nmut hi ng propul sion system which advantages are
presented below in nore detail with reference to different e?p@dyggngm]of
the present invention'. In the specification exenplifying references are
made to the attached draw ngs, where 2 6 JUL 2004 3 Fig. 1 as a schematic
section discloses an exanple of an enbodi ment of a nodul ar notor
arrangenent in connection wth an a2inuthing propul sion system Fig. 2 in
a correspondi ng nanner discloses a favorable enbodi - nent of a nodul ar

not or unlt the enbodi ment conprising two essentially identical notor

uni ts,Figqg. 1$5na eshreapbdadi RO ermedigicdcisesesan sekampba wier @m  a
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fi xed propul si,on neans in the stern of
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wherein a notor unlt isinstalled in such a manner, that the propeller

shaft£1§ all ned off the horizontal r|n to Flg 1, a nodul ar notor
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cooling directly throu e casin romthe suf- rounding water 6
surroundi ng, as explalned in nore detall in a co-pending patent
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) a ship, thus replacing a conventional propeller arrange-
ment, and

Fig. 4 discloses a solution wherein a motor unit is installed
in such a manner, that the propeller shaft is aligned
off the horizontal.

Referring to Fig. 1, a modular motor unit 1 according to the

present invention generally comprises an electric motor 2

having a shaft 3 provided with a propeller 4. An outer casing

5 of the motor unit is favorably arranged so that the motor 2

gets its cooling directly through the casing 5 from the sur-

rounding water 6 surrounding, as explained in more detail in a

co-pending patent application. The motor shaft 3 is mounted in

bearings 7 in both ends of the motor in a manner known per se,
in connection with which bearings gaskets, known per se, are
suitably arranged so that the interior 8 of the motor
favorably is fully isolated from the surrounding water 6 and

suitably also from the interior 10 of a mounting assembly 9.

The motor unit includes fastening means, suitably in the form
of a flange 11, by which the motor unit can be attached to
corresponding flange means 16, 16a, 16b arranged on said
mounting assembly 9, or in the case according to Fig. 3
directly to means 16c¢ arranged at the ship's hull 12. In order

to render the attachment as effective as possible Fig.l shows



suitably also fromthe interior 10 of a nounting assenbly 9. The notor unit

I ncl udes fastening neans, suitably in the form of a flange él RH ggm%
the notor unit can be attached to corresponding flange nean QG E 16b
arranged on said nmounting assenbly 9, or in the case according to Fig. 3
directly to neans 16¢c arranged at the ship's hull 12. In order to render
the attachnent as effective as possible Fig.1l shows 2 6 JUL 2004 4
schematically using reference nunber 13 that connections to the notor 2,
such as a power supply, control and nonitoring neans, any |ubricating
and/ orsekpnahicablns usiog, IﬁﬂéﬂEﬂubﬂynumb@rcmaneﬂuﬂﬁ vbAnaceeshsalto
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ext ent 32 an ard whi ch as such is applicable to a | tude of
uses, Théehdt |%ﬁ1|ﬁ?ﬁﬂﬁ§§PVeé¥ntalns even conpl ex technol ogy,
can be produced in Iong series without any significant con- sideration of

the fi e. nsures that the su of. are parts for the
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)p033|ble tg u I er. eard ngs 7. | mportant adv e is also the
f act PﬁaF P |§'§ 1q tse ntalns even complex tec no ogy, can
be produced in long series without any significant con-
sideration of the final use. This also ensures that the supply
of spare parts for the motor unit can be very extensive, to
start with having complete units as such available as goods in
stock at the most important shipyards or even carried on board

the. ship.

Due to its compact design the arrangement according to the
present invention provides a sighificantly smaller cross
gsection in the flow direction, compared to present ones, which
provides a better propulsion efficiency with a smaller pro-
peller. It is also usually possible to use smaller bearings 7.
One important advantage is also the fact that it is easy to

implement redundancy.

From the aspects of product delivery and maintenance, the
arrangement according to the present invention enables rapid
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.

Favorably, the arrangement disclosed in Fig. 1 functionally

represents the azimuthing propulsion system described above,



I npl ement redundancy. Fromthe aspects of product delivery aqﬁang“ntfmﬁnce,
the arrangenent according to the present invention enabl es rapi .
production and shorter stock turnover tine. Mintenance is fast and sinple
due to inter-changeability and standard nodels, which is a significant
advant age considering the fact, that ship |lay days- for naintenance or
repair can become extrenely expensige. Favorably, the arrangement
disclosed in Fig. 1 functionally represents the azimuthing propul sion
system descri bed above, 2 6 JUL 2004 5 i.e. the whole assenbly 9 is
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the azimuthing propulsion devices known thus far.

Cooling directly through the outer casing 5 of the motor unit
1, as implemented according to a co-pending patent appli-
cation, can be implemented particularly well by the arrange-
ment according to the present invention, wherein a symmetry
required for balanced cooling is easily achieved. Due to the
modular structure, there are no such external parts of the
unit which would cause discontinuance locations in regard to
cocling, and thus access is provided everywhere for the sur-
rounding water 6 to act as a coolant. Along with said arrange-
") ment a conventional air cooling including ducts and special
arrangements can be omitted. Thusg, production of the motor
unit is facilitated and speeded up, and the weight of the unit
will be small, and thus the size of any production equipment
required for the production of the unit can be reduced as
well.

A particularly favorable solution is presented in Fig. 2,
wherein two modular motor units 1 and la are used attached to
a common rotatable assembly 9a. These motor units 1 and la can
each have a separate power supply or a common one. According
to one embodiment the two motors 2 and 2a in tandem can, if
necessary, further be mechanically interconnected by a clutch

generally referred to as 15. Alternatively, the motors 1 and




cooling, and thus access is provided everywhere for the sur- roundi ng water

6 to act as a coolant. Along with said arrange- nent a conventional air

cooling including ducts and special arrangenents can be oni?%pd[“%ngé
the

production of the notor wunit is facilitated and speeded up, an wei ght
of the unit wll be small, and thus the size of any production equi pnent
required for the production of the ugit can be reduced as well. A

particularly favorable solution is presented in Fig. 2, wherein two
nmodul ar motor units 1 and |a are used attached to a common rotatable
assenbtdy 8asoThez®e Mst oppemitted 1 iandoppesire dickchdvasa SEmas at ehgower
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JUL 2004 thdta el @0 riaibh g ORRTiaeed dn RPRISIEE o¢ Kest bens. Thus, the
arrangenent here offers the possibility of both a conmon control of the

two notors 2, 2a as well as individual control so that each notor is
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conventional propeller assembly. Also in this case a con-
siderable number of the advantages offered by the modular

structure can be achieved.

Finally, Fig. 4 shows that a modular motor unit according to
the. present invention in some special applications also can be
mounted so that the direction of the motor shaft differs from
the horizontal.

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 in many different
ways within the scope of the appended élaims.




the present invention in some special applications also can be nounted so
that the direction of the notor shaft differs from the horizontal. 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 mnéé ba E r, that
the invention is not limted to those alone, but that it ﬁ ! 4f|ed
in many different ways within the sgope of the appended clains. 2 6 JUL
2004 7 Clainms 1. A propulsion unit arrangenent for a ship, said arrangenent
i ncluding a notor housing located in the water (6) as well as a notor (2,
2a) arranged therein, and further including control devices rel ated
theretg, and.a propeller (4) arranged at the notor's shaft (3, 3a),
characterize d in that said notor housing is arranged as a separate
nmodul ar notor unit (1), which is attachable to a ship (12) by nmeans of

fast enj ng ﬂ%&ﬂémr%ﬁmﬂ@aarﬂ%edeﬁf@ £ Iﬂé)r %%[T?%trx%% g to

claiml, c e d Iin that sa ans 1 ncl ude
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ship favor abl t .said fl ange Jreans (11 _and- 16, 16a
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2. An arrangement according to claim 1, characte -
rized in that said fastening means include flange means
(11, 16, 16a, 16b, 1lé6c), by means of which said modular motor
unit {1) can be attached to a separate support system arranged
onto the ship (12), favorably so that said flange means (11
and- 16, 1l6a, 16b, 16c, respectively) have connection means
(13) for power supply, control and similar functions for said
motor (2, 2a).

3. An arrangement according to claiml or 2, characte -
rized in that said support means arranged at the ship
'“) (12} comprise an assembly (9) which is rotatable around a
vertical axis (A-A), said assembly being attached to the ship -
(12) through the ship's essentially horizontal bottom, whereby
said rotatable assembly (9) at its upper end includes turning
gear (14) for turning said assembly (9) particularly in con-
nection with steering the ship (12}, as well as slip-ring or
the like means for conveying the motor's power supply and/or
control and/or the like functions to said one or more motor

units (1, la) arranged at said assemblyr(9).

4. An arrangement according to claim 3, characte -
r iz e d in that said assembly (9) comprises an essentially
curved supporting beam having said flange means (16} at one
end for attaching said motor unit (1, la) to said assembly

(9) .




said rotatable assenbly (9) at its upper end includes turning gear (14)
for turning said assenbly (9) particularly in con- nection with steering
the ship (12), as well as slip-ring or the |like nmeans for conqul g E@H
notor's power supply and/or control and/or the like functions to s #d e
or nore notor wunits (1, l1la) arranged at said assenbly (9). 4. An
arrangenent according toclaim3, cBar acte-ri zedinthat said
assenbly (9) conprises an essentially curved supporting beam havi ng said
fl ange neans (16) at one end for attaching said nmotor unit (1, la) to said
assenmbly (9). 2 6 JUL 2004 8 5. An arrangement according to claim3 or 4,
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one notor unit (1) extends in a direction which differs formthe

)horlzgnt aj&nd'arﬁ%ﬂg(g?nent according to any one of claims 3 to 5,
characterized in that said flange means (16, l16a,
16b) of said assembly (9) are arranged so that the motor
unit's (i, 1a) pr'opeller shaft (3, 3a8) extends essentially
horizontally.

7. --An arrangement according to any one of claims 3 to 5,
characterized in that said flange means (16) of
said assembly (9) are arranged so that the propeller shaft of
the at least one motor unit (1) extends in a direction which
differs form the horizontal direction.

“) 8. A unit according to claim 1 or 2, characte -
rized in that said flange means (16c) arranged for the
attachment of said motor unit (1) are arranged permanently to
the ship's (12} hull, suitably to a protrusion arranged on
said hull.

9. A unit according to any one of the preceding claims 1 to
8, characterized in that said motor unit (1, 1l1la)
includes an electric motor (2,. 2a), which preferably to es-

sential portions is cooled through the units' casing structure




8: A unit according toclaimlor 2, char acte-ri zedinthat
said flange neans (16c) arranged for the attachnent of said m)t or unit (1)
are arranged permanently to the ship's (12) hull, swtablyzt gﬁg usi on
arranged on said hull. 9. Aunit according to any one of the préce rgf
claime 1to 8, char acteri zedinthat said notor unit (1, |a)
includes an electric notor (2,. 2a) 4 which preferably to es- senti al
portions is cooled through the units' casing structure 2 6 JUL 2004 9 (5)
directly to a nedium (6) |ocated outside said unit. 10. A unit according to
claim®) diteetlvace 4 mediimz(® dddatddaduisaidt Bl Mg, (1, 1a) is
provided with additional neans for setting in notion a nmediuminside said
notor unit (1, la) in order to enhance a heat transfer between said notor
(2, 2a&)0. amdusii danedrdimg6yol otatied sQutcsitde saiad cumi e 2 16 z2JW 20604 10
(57) T i nventi,0 tes. t r Ismnunlt
arrané%?r%gnt id mgo%ﬁegﬁﬁtrh& u% : ri rﬁ%ggisdeépnot(%f SHSE NGRS s

ar r ange?¥ i setthigweinrmeeionnd Whﬁthm coapdesesid motor (R)tand,ama)control
means i:elHRd- thelSithn@s aﬂq{éa@%ﬁnﬂeqwét%e%)sa% Gt iy angad at a
not or qﬁafté%{? Sald tor housing is arrange as a separaté nodul ar
not or 3P medimm AR tac seRE $Wily -(12) by neans of
fastening neans (11, 16). Fig. 1





