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.The present invention relates to such a ship's propul sion and/ oy Iyl
uni t arrand¥@B¥i0263 | east partly surrounded by water, thaRC fs@gzzﬂ%
electric motor in a substantially sealed chanber forned by the unit walls,
a propeller shaft associated with said electric notor having a propeller
or a simlar device fitted outside said. chanber for transmtting the

el ectric notor's power as notion energy into the sur- rounding water. The
present. invention further relates to a nethod for managing fluid flows in
the propul shoBHARISOPROSURSIONQARFANGEMERENARD Mbowep The present invention
also relates to an arrangenent for inproving the efficiency of the
cooling of a propulsion device's notor in a propul sion and/or steering
unit as di sEigsaresove. iRvenrtoos| y&imves ate psophl si oahipi s drapush fsn or
simlar dey o] i1 ' e, . sak Vi onpr.i.sin

out si de thgé[%%%ﬁgl g%%léltﬁggsgﬁlﬁ% a\r%%rllié{g%gﬁedagh%g g’rE \lﬁgﬁil% \r/%i‘]lrc Ouargi?%
nost cases RY e¥RFFEal tRBE0FOMBTaFRENgad e 1RFE TS Motoghdm o wvdistoms: s ter

directly orsdyle®anhafibed SEhidd epygadid NAnde aRnepeld eprehal i exr Witk
ler fitted for E_lransformn t he notor

out si de the S(:harrbeé &as.g prq%sl !

pover into AFTOWETE Watbr SFhY i THE S hPBEOF n PABLNINGd P TPRE 1o e FEN S,
this .kind simichamnbdeviise ifiitaddi toonsidét sed d otledmidy abeut reh@mivariigal
axis, in ' | ce, at _the sanme ti functions.both as a ship's
propul si o\rll\mg% %?‘%grt.&ﬁ% ﬁg&%‘g’? #hgow.%gpp ?cgﬁt@l rrlov?%%lég%e\}Pgé’s 1‘z_?)}f‘et Y~
kind with fendigge watkr. AAhgoderdsgnt Suotersd.cral fedtipeds refetdissposed
under neat h gdie,omat ey, Su ; nepat t nger nsy,t hei.r hst ant i a| t,
and usual ly there iogsa?l%gxﬁgéaga fcioﬁ%ctﬁg)ﬁogﬁhe&f%s%Sci'eo%#ﬁﬁhogphéﬁd/%y
‘through a SF&A5EY IRALt pupecskedi mhaire . AlTheeaBredheh tifeeshiipd s also

water, therelltance® &n sPFaiBend@Nanse {AKesSviRyacReVhbarihisncGORREGHON,
whi ch often is.rather cunbersone. Since, however, ,an underwater” shaft
ar r angement P lé’@s&ffr a‘?[‘elar?\'ﬁ"tlﬁs%% FYafges motor inm a propulsion and/or

steering unit as discussed above.

Previously known are propulsion units for ships or similar
devices operating on a water surface, sald devices comprising
outside the actual hull a substéntially sealed chamber within
which an in most cases electrical motor is arranged. The motor
shaft functions either directly or by means of a suitable
gearing as a propeller shaft, which outside tﬁe chamber has a
propeller fitted.for transforming the motor power intoc a flow
of water driving the ship. In most modern arrangements, this
kind of .chamber is, in addition, fitted rotatably about the
vertical axis, in which case the device at the same time
_ functions both as a ship's propulsgion and steering means. The
applicant provides devices of this kind with the trade mark
Azipod(TM).

 Such so-called pods are disposed underneath the water surface,
at least as concerns their substantial part, and usually there
is arranged a connection to the inside of the hull through a
vertical shaft tube or similar. At least when the ship is in
water, .the entrance e.g. for maintenance takes place via this
connectibn, which often is'rather cumbersome. Since, however,

an underwater shaft arrangement is associated with the arrange-




WO 02/ 102659 2 PCUFAas -/2045 nment, in which arrangenent one part of the
.shaft is inside the' chanber and the other part outside, there 72i05f)§
certain pdYRPHINPy of | eakage, in which case this kind ofPQ ﬁgwst :
be detected and any possible raising of the water level in the chanber
must be stopped. Since the chanber often is disposed in a substantially
cold water, there is at the sane tine a Kisk that e.g. humdity in the
cooling air is condensed at the chanber walls, which also results in water
accurmul ating on the bottom of the chanber. Due to these reasons, the ar-
‘rangenent Hegnt hidn fenickprratapect fdte oottt obf arltk BHEENG s A Se et S
to be arrangegdadd-t C n -way, .al.so dyri.ng aqperation there
is a need to p_eérljj: o%%i%ﬁgﬁgﬁ%ﬁgngé?%dl ?‘Eg%g%f ﬁfeeﬁgﬁ"@é’%nézfsmﬁe%e 230
soci at ed wWiRIFFHeL ket PénilrpkiAge helmptdricdndcebe tbde dfindeofeduaziomns

the purposem@it Whé CHet 808t BBIORGI ARG S BNSHE | 0hg Ob £ Seaki %t%rid.loélféfe
ot her hand ,a cgﬂtl nuous mai ntaining of different Tubrication and si'mlar
functions. FurtA8r © G ¥ ShgBRe it CBRRA ngSanse r Geeurehrbenecitene-is

mentioned tdispdmade heea devetapedally wWaleh ddeheathe@enesabed by tdge
el ectric t, I.s,..at, l.east for its ., sybstantial parts, conducted directly
into the gll%rl?%ur?dirn%}k \A‘ﬁ}a{}r e-gr dpEH Ltéfr:‘d’cttlﬁ'eecp%%tad‘rr By RS eshs
~as an i nt e;tedilet ehmdwr el Lo, andnictsizdscofrdwdits iim- whitehr easemieting
surface “of jhe pody LR LULR, fHuUnct s a cooler,. In that case, . one of
t he probl ens has inSOPS%dogpg#nt%%%@%ﬂgSi gﬁeo O FRGSS roTINES st &FSr a5t o
the notor Ka8geaRats i i thiwr fasr rdawirechesgod Hous¢omtréh sndepumping

over cone t herahgeseRill epededbsadvalnges +aRd hQmpachi eve a sinple,
dependabl e and easy-to-use nmanagenént ar- rangenent of the operating

conditions of a propul sion device, an arrangenent according to the present
i nventi on bas tleensamdewelyopedl sbhanghatpchbaerstionf ealdes; 9 i &g being
di s- cl ose e&@O;: e agcocg?ean%bn cl ai ﬁs %nd articularly in the
characterizrng por t16n t FERGEpeHIERETERL MRAIRTRIENGHe MeasSUres as-
sociated with the functioning of the motor and the rest of the
equipment, the purpose of which is on the one hand an ensuring
of sealing and on the other hand a continuous maintaining of

different lubricat_ion and similar functions.

Further, motor arrangements having a structure of the afore-
mentioned type have been developed, in which the heat
generated by the electric motor is, at least. for its
substantial parts, conducted directly into the surrounding
water. In such a structure, the motor body functions as an
intermediate means for transmission of heat, in which case the
surface of the pod, in turn, functions as a cooler. In that

~case, one of the problems has involved poor transmission of
heat from the stator into the motor body'and from it Further
into the pod housing.

In order to overcome the afdrementioned disadvantages and to
achieve a simple, dependable and easy—to—use;nmnagement ar-
rangement of the operating conditions of a propulsion device,
an arrangement according to the present invention has been
 developed, the characteristic features of which being dis-
closed in the accompanying claims and particularly‘ in the
characterizing'portion_pf'the independent claims. Thus, the "

»




WO 02/ 102659 3 26410/ 2005 PCT/FI01/0 565 propul sion and/or steeri ng uni t
.arrangenent according to the present invention is characteri zeg 4}32005
fact that MWO0¥i§e4Sedes neans for pressurizing said substan@c&hﬂw :
chanber with air or the like especially gaseous nmedium the thernal
conductivity of which increases at with a pressuri- zation thereof.
Correspondi ngly, the nmethod according toihe .present invention for

managi ng flows of fluids is characte- rized by the fact that said
substantially seal ed chanber is sealed on the one hand agai nst water
pressure f PERPUABEPYe st omrstémrm@eunh*andmgaga&ten@t kefcrdipg e nt §e Of
‘the ship, thak he; I s;pre as diu t hat , one
per f or s m%nl tg?;‘:ngl%%mggn e%gurgﬁg%géﬁe %%%&rb:}r) gﬁ?ha aCt o Aboni tor s
‘the conpositBFoHABE dRgaRBdi eﬁwﬁmﬁmtB@ldchanbetannlaltyntmﬂtleﬁ

‘manner duech@mbees sk Jﬁe 590|t|h%9 1R h@%@&f&iﬁy abRolLRe RATEN! the

I nvention hsl cha acter the facgt th the cooling o e not'or
i nproved by Thoe ré:é’adﬁ’é;&t]ﬁé&ﬁr R5uiBLleh dRETr§asEsSuL el |an RJF%SWJOT
conpar t nengaihos uthea‘enﬁnn@oﬁﬁﬁpdﬂtﬁrﬁgﬂ@*ﬁ&ih@%@ﬂﬁéﬂV lab)éo%fhn% G5 GOMS

nsmtted

medi umin ses heat to.be ef - |etlyt

into the. rﬁ%tor %d\;;@v%%ggégﬁ goafr%‘ﬁ??%%ngaﬁgwgf Q%e PAESr i fiagicte-
over hangs.rizegdbyr ¢he tfadt oughtt heicc hautbreramvial d Bl ydi seallbyl Ich'aﬁlbbhe is
surroundi Nge et Lrop | on wl |

described in r%r%n dtélg%ﬁ?n%ﬂ;%& rjééléc};g "PELteéxewarByr gll%%a ]Tom Qtutsc?ﬁjee &hd
bodi ment £ & QiR i kans mw&%m@mtqmamme@%mﬂmm shig Fitgurte, a

propul si orcHeni bh§m§bjb5tlaé‘tF@é!s%ur%!é&o‘dﬂ@%d by \é{%ta%hs' %é&i&?geéﬂgw e a
ship's hull sai d og si on _uni.t conpr|3|ng a
subst ant i &9 rérégal% torirdasf ddu n%lfe%s%{ﬁ*réﬂndﬁh@g FasEbr Gatetimt

said chantmer ﬂmamanthéeebnmsmh@h Ut Sy |tﬁédm/eésuap§ngl Ekéﬁd%@lef or
tr}ot descri bed | nore detail on

driving t whi ¢h
a shaft 7%& ated T %eegroﬁl 0161355 %l?ﬁ‘%lre BEt % %‘?%ﬁu%e fi*‘?lfoo mg
SChenatlCﬂ3§ﬁq@%§ﬂﬂﬂnﬁﬂnglmhethe present invention is characterized by

the fact that the cooling of the motor is improved by in-
creasing the pressure of the gaseous medium in the motor

compartment in such a manner that the thermal conductivity of

a gaseous medium increases, which causes heat to be more ef-
ficiently transmitted into the motor body, specially from the
area of the stator winding overhangs, and from it through the
chamber walls directly into the surrounding water.

In the follow1ng, the present invention will be described in

more detail with reference, by way of example, to one em-

- bodiment and a schematic drawing representing it.

As shown in the Figure, a propulsion unit 3 substantialiy
surrounded by water is arranged outside a ship's hull 1, said
propulsion unit comprising a chamber 4 which is substantially
.gealed at  least against a surrounding mass of water 2, said
chamber _having an electric motor or similar power unit
intended for driving the ship, which is not described in mwore
detail herein. Fitted on a shaft 7 rotated in bearings 6 by

- said electric motor 5, fairly schematically présented in the®
Figure, are one or more propeller means 8, which as known pex
se, and which are also shown only schematically. The propeller




Figure, are one or nore propeller neans 8, which as known per se, and
which are also shown only schematically. The propeller W 02/10

PCT/ FI 1TOWQ0%1026890 1 5 neans 8 transforns, in a manner kftﬁﬁ’ﬂé&’gég,/ztohees'
rotational  energy transmtted by the notor 5 to the shaft into a flow of
water driving the ship. The propul Sion unit 3 is advantageously fitted on
the hull 1 so that it can be turned by ngans of a vertical shaft forned

in conjunction with the upper body 9, in which case the propel- ler flow

can at the sanme‘time, by turning the propulsion unit, be directed
si deways, et Shicdnmafchasgeinf adife@idronifwn tHer PEEPULBEYekaEGEean
ure

be utilized. faqr Vel e i p.  This_struc own per se.is,
however , n%tnegl%stqn#}%lgv%%%ﬁf Z%é‘%)d“?%o? ha E?eggﬁt shf Enﬁf"gﬂ, aa%cljof"hé’f
ar r angenmentWag@doddilvg na ¢heheshdpesent i nvention can al so be applied e.g. to
non- turning propul sion arrangenents. These have, however, in comon the ’
fact that the propul sion arrangenent fornms a separate chanber 4, of which
a subst ant '8 PEPYIS iUt B oéat edventageenslybditwechemates Bullace.

I'n order that the davi€®s Be GurdelNpiNaicchamar 4 ol d..{ edpi B dEY, Lhere
is a shaft .%:sket. 10 fitted n connection wth to said shaft 7 1for
preventing™ FSPJFPSHBE'S?F“FIB‘ FRenmieRee Ry dindithgieds cereniber pZoRRdNg

the shaft leknfoowheanchanhte éam¥ thmsychyshathiggskaeSpdBplulsisni Anit,
practice dj.L- . 0 hi eve a_.perfect .sealing,,since i such a, seal i_ng
solid wal chsjgord lg:i%%tlteéitr. S’sﬁ%"&?ﬁ’esdg? the % et aheBARe&E G- rertigtat Phg
shaft 7 thBheapropsisiiat Edrmet hannbeanoi héred Theremaheteerahg! eBst shyp .

wearing, thgfe LEAcEgELAl e t.q b QHEQ [ he shaft gasket, .10,
whi ch at the sange tinme pr g&oﬁs%&éﬁs’s Oo"get e \/\g t1£ergl(;}a %%‘%%9? e"ﬂt%
chanber i nf@9%Fe thakBerpryesent siietienat hemneand hihe nateangsmenadaatdyding

accumul at ego O Heh€pre SO £ OMrRlertch@rC haghen 14 %g?y%‘b?%g‘%%ﬁ%ig?astbo-n -

renoved byt %Qemfl C arrfngemants. Correspondi n ation 0 . the
bearings 6" TS Y f ilUPR 1B PHpl RFENEIRBEHES perFeReey Badped howetse. | oby
term in vdvmtoe asthd ubfdeantt g dihepi peobl@BE bR arrangement forms a

- separate chamber 4, of which a substantial part is usually

located in water 2 below the water surface.

' In order that the deviceg 5, é, 7 in the chamber 4 would
remain dry, there is a shaft gasket 10 fitted in connection
with to said shaft 7 for preventing water from passing from
‘the surrounding wmass of water 2 along the shaft 7 into the
chamber 4. With such shaft gaskets 10 it is in practice dif-

ficult to achieve a perfect sealing, 8ince in such a sealing

.'solid walls or similar structures of the chamber 4 connect to
" a rotating shaft 7 that are associated with one another. There-
fore, at least by wearing, there is a certain clearance to be
found in the shaft gasket 10, which at the same time provides
an access for the water outside the chamber into.the chamber 4

.in such a manner that water is gradually accumulated on the
‘bottom of the chamber 4, and such water has to be removed by
specific arrangements. Correspondingly, the lubfication of. the

;bearings 6 isg difficult to implement to be perfectly sealed in
the long term, in which case lubricant is dripping from the
bearings with time, and such lubricant must also be removed
from the chamber. -




bearings with tine, and such | ubricant nust also be renobved fromthe
.chanmber. 0 WD 02/102659 5 26/ 10/ 2005 PCT/FI 01/ 00565 By mneans 0569qﬁ)/20 5
arr angemenWQe@x9e@Png to the present invention both probl ewaFmesssway due
to insufficient sealing, have been solved sinply and dependably. In
practice this nmeans that an excess pressure is artificially provided in-
the chanber, said pressure in an optinmal.situation correspondi ng at | east
to the external pressure especially prevailing outside 2 the chanber 4,
and in some advantageous cases also to the pressure pre- vailing in the

pressure | @y m&ﬂsOlbﬁ)tﬂieerﬁeraﬁg@%e@l%a%ic@%d@ngg RQS r3ReGkieak! Xn%@ﬂ‘gp_yinn

't he Figurelj fgvan%ﬂgfousLy, the |ast-nentionéd pressure_i s separat
adapted to 85 EEHETEF S0 11 Fe YAVe W Ge ERatlBFUSEaSIGRE §F§4&P9hngaﬁﬁtbﬁﬁé
t he chanbersclvatl giwgplevehdoliepbadsbafit sealgm@ilie lthidiGedaNehar byn
‘suitably rizi e chamher-4.. passing of .water via jhe shaft
gasket 10 %%%F%g hé%%%%na:%3$g%%§ﬁ%ﬁ§¥3%aQﬁ?%&@%ﬁné?egﬁeTﬁ ANBPEss fres
bei ng bal aR&¥egsuike 13y pangoremelasithetdanecbirmesppndiagt stelgasktubobi ¢aki ng

oi | of theghearhags J. | i S ' er. - Acgcording
to the pregen't i nv_enﬂt iﬁ%lﬁﬁ?%é%saulﬁ%%r%%l%ﬁhﬁe& %%%%%{\B% é?%n?%ggg)ﬁf |y
i nproves tfie REXt FOnEGRE GVEIGROERYS faEefatpe spattdie wWI¥RESrOVRERaNg

A gaseous wedlifgUAErthPr SeSLECrEONAYEt 8abesh eQRsbderablvhefhdLd 8y 6
into the'n?to% 5 b%§§£5¥$fn the notor 5 body in hglscitructure_preferably
is in-a dit8tt EoIHCICWth FHARals T1® t AéIEREAberA W ARIRIGRLY mi Fhebe
ef ficientlyastenadutordd prethiusenmbangepatratéhe sdeptedundi sgrnasesndl Ao
this mann e a nents _used so far.can_be avoided i]e
at the saﬁ%hgi%%efﬁégrgg§%f3é£gggﬁ¥%i%ﬁ%ya% l?%e°ﬁ§?%§e5t€3ng%%m?%5r%2§Ld.
I n practicebethevel es§urheashaht ofeahinghtfrbein4thas haneér, flegteditably
various ' Sao@fi Wb ghe hheFELgHL £ ghow ogh The
arrangeneﬁ?yd?%cl%sedgin th% ok %énggénggagfaggegé s QEQEQﬁaft
gasket 10 to the chamber 4 can in practice be eliminated. The

~ pressures being balanced, the arrangement at the same time
 prevents e.g. lubricating oil of the bearings from passing 6

into the surrounding water.

According to the 'present invention, the pressurizing of the
- chamber 4 significantly improves the heat conduction from the
area of the stator winding overhang. A gaseous medium under
pressure conducts heat considerably efficiently into the motor
5 body. When the motor 5 body in this structure preferably i.s
in a direct contact with the walls of the chamber 4, the heat
will be efficiently. conducted, in this manner, to the gur-
rounding water. In this manner heat exchanger arrrangements
used so far can be avoided while at the same time the relative

efficiency of the motor 5 can be increased.

in praé:tice, the pressurization of the ~chambe:f 4 can be ef-
fected in various ways, of which the Figure shows one
advantageous embodiment. The arrangement c'iisdclosecfl in the
Figure thus comprises pressure source means 12, suitably pro-
vided in a separate. device compartfnent 11, which means may
comprise a compressor, a pressure container or similar known
means, which are governed by a‘control unit 13 in a controlled
~ manner. Processing means 14 such as a water trap‘ or gimilar,




Figure thus conprises pressure source neans 12. suitably pro- vided in a

Separate. device conpartnent 11, which means may conprise a co zg;zpz R%
pressure cWed/re¢s%or simlar known neans, which are govermmirlg&) (o] P

unit 13 in a controll-ed nmanner.. Processing neans 14 such as a water trap
or simlar, WO 02/ 102659 6 PCT/FlMl%)PIZOOS that may be used when
necessary, for a flow ng nmedium such '"as _air or other gas pressurized by
sai d pressure source 12 are preferably connected to the pressure source.
Whil e a gaseous substance is usually considered the nost preferred flow ng

medi um th%h&'tr&\wﬁwtu@@&%%rﬂ%é@eé%ﬁynvfay aniewﬁné_:;”mea%ﬁ %B%%] s .

cases, also.,be a %ﬁd by nmeans of medi yns such as certain oi
cooling |i §afdLor HRET| 9RE, HﬁeﬁiPﬁ%za@bdﬁYnéélésér@ﬁsﬁé§ fPTGeULd. are
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seal ed i nt i s _pressyrize ans ium in
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present inugpki QBeb@_aﬂl %Qﬁ\é%' lLzed s gi&’ég %%1 ﬁefa eogXtl ggdg{b’llﬁgaumg

system Advanfageousiy, the préssure o suc “a8vait lor
in the chafiBeR @€ nFgherithanlehe anaidsishet iqupdesour el like, skop'lsy a

conpart nen&orlﬁlﬂeevesbh@beaﬂbsﬁd Pi&uﬁaabbﬁaéracté@%héUPéM@Bb%&& EB%
2 at .the propeller sﬁ

same as ‘'the sure ,of the sur- un wat er

| evel . Thi %ng BELQRe 18is }ﬁ’s"{?éﬁeiry chri?é? | GRE; yhedet l?&"ﬁlér‘%/ itessiae ‘Er%e&hff—or

mai n- tai nclsgmbee £ dw gredgudiciedas) i ltﬁ@aﬁsp@is ittbley r@dlmoizedquebesbﬁlh c
t he

notor. Typj, y e Jressur.e .cau ed b r her
hydr ost at i cﬁ%lr‘llestslﬁjrlg ggtl\%e%en & h]g FEh arr%e%ug im 8# 5ﬁd G etqreev% a%gefhe
ship's i ntag¢erdimg f%wonabiyembbdgmentnhanhehephydsosnakng paessngemeﬁtthe

vl of sl guaskdthg B8 EHBNHEL g cand, Bretecanly Jygher thand he. dynggy

pressure of the surroun wat er as neasure
chanber's %ﬁnecﬁﬂreye%%bmgwlshrns Kysiemwf pressure is of the order of 0.1
to 1 bar higher than the pressure which cor- _

Advantageously, the pressure of a medium such as air or. other
gas in the chamber is higher than the atmospheric pressure in
the ship's cowpartment 15 above the chamber, preferably at
least substantialiy' the same as the pressure of the sur-
rounding water 2 at the propeller shaft 7 level. This pressure
is usually clearly higher than any pressure used for main-
- taining the flow of air for cooling a possibly air-cooled
electric motor. Typically, the pressure caused by pressurizing
is higher than the hydrostatic pressure between the chamber's
4 bottom and the level of the ship's interior 15, favorably
higher than the hydrostatic preSSﬂre of the water surrounding
the chamber 4, and preferably higher than the dynamic pressure
of the surrounding water as measured at the level of the
chamber's bottom. Typically, this kind of pressure is of the
order of 0.1 to 1 bar hlgher than the pressure which cor- -
‘responds to the hydrostatic pressure near the shaft gasket 10.
- The excess pressure required by a hydrostatic pressure e.g. at
-1 .depth qf four meters, in comparison to the etmospheric-
preésure, would thus be of the order of 0.5 to 1.4 bar, ac-

cording to the present invention.

:In practice, the chamber sealing for enabling ‘the forming of




responds to the hydrostatic pressure near the shaft gasket 1,0. The excess

.pressure required by .a hydrostatic pressure e.g. at a depth ‘% é;ﬁ 05
meters, i nVW MR8 on to the atnospheric pressure, woul d tPoogr & ‘{ﬁg

order of 0.5 to 1.4 bar, ac- cording to the present invention. z 0 In
practice, the chanber sealing for enabling the form ng of WD 02/ 102659 7
PCT/FI At (5J9 / 2 10 5 an excess pressure 4s preferably provided by means of
a separate pressure wall 16, which usually has the necessary manholes to
permt -access for nmaintenance (not shown) . By neans of said pressure wall
- 16 the cgrrpartekaEsson@rei;smf@I hiys @ﬁf@i@d iselcs ﬁﬁgaﬂdgg ahpPsefay sHgh 3 -
‘manner tha e sure or with _the present invention can
in a norntaslebgggggb 1?7%% 8igyajaé:'f al” Idﬁ?%ygygﬁﬁnézﬁﬁptﬁl%ﬁe.’ssﬁéy
|IIustratiménbgﬁsése@Otméﬂmnéssaneemalhﬂﬁﬁ maishewnants theot Fispoke)so ghat
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pressuri zed portion of
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boundary bﬁt&@@ﬂr&hﬁihuhbcéréﬂﬁcéh%ﬁﬁﬂ“ﬁh@OQMEQQﬁE'Q%ﬁ%nﬁﬁbnc%éﬁ'QE} from

~what is dISC|OSfd int e Fi qure, t the pres- sure wall can also
| ocat ed faltheftd6@iice! a%ﬁé@ﬂé‘@é Y ghovihe W&n@%rc@ﬁ?@m’%@%l y

farther upFerglllmstnatlnecpuﬁpomebhth@epﬁ@éﬁuﬁé W£EQCEWI£§ Sispariente 11.
A feeder t 17 e om t he. pres gre s 2 is conducted
Seat et o b e D obhn “nSdHLE0RE A i ey

- through the ressur e Wwall
The arr angedmirtomc éor diimyg Mblphe caventtlon gn&semmlabﬁo penabbas &fregmyal ,

fromthe chafhely o7 BNKNBUA B! heBOSSIN Yoo GCGURL GHING | '}xéxb%tcahae@ff
e.g. on its bottom by utilizi g € excess pressure qa ireans of
an ext ensifr 1606t BreS§ugéhargélpi e 185 camdupradtioet th@@tfe@matas trieer ked

in the Figiiant oécwashednbl Ra11l 1 GOMY WiRd | @Fpd- 1 BoEP! podissharge , .
distinct from what is disclosed in the Figure, but the pres-
sure wall can also be located farther down e.g. immediately
above the motor 5, or alternatively farther up e.g. in con-
nection with the wall of the device compartment 11. A feeder
conduct 17 extending from the pressure source 12 is conducted
through the pressure wall 16 into the chamber 4, as shown in

the Figure.

- The arrangement according to the invention present also
enables a removal, from the chamber, of any humidity possibly
accumulating. in the chamber, e.g. on its bottom, by utilizing
the excess pressure, e.g.. by means of an extension 19 of an
discharge pipe 18 conducted to the bottom, as marked in the
Figure with a dashed line. In conjunction with this discharge
pipe 18, also e.g. emergency pumping means (not shoWn)-for the
chamber 4 and means 20 for analyzing the escaping substance
for detecting a leakage can be suitably arranged, as well as
valve means 26 for closing the pipe for maintaining.the preg-
sure in the chamber 4. According to one embodiment {not
specifically shown) of the present invention, théjdischarge
pipe 18, 19_is arranged to be part of a circulation system for
-the pressurized medium, in which case humidity is continuously
‘removed e.g. from a eirculating pressurization gas by treat-
ment means 14 while at the same time the sealing of the




pi pe 18, also e.g. energency punping nmeans (not shown) for the chanber 4
.and neans 20 for anal yzing the escaping substance for detectin ?a/i@ 5 s
can be sui M®P31036¥%anged, as well as valve neans 26 for clmeGE 10dsesg| @e :
for maintaining the pres- sure in the chanber 4. According to one

enbodi mrent (not specifically. shown) of the present invention, the

di scharge pipe 18, 19 is arranged to be part of a circulation systemfor
the. pressurized medium in which case hunidity is continuously renpved
e.g. froma circulating pressurization gas by treat- nment neans 14 while at
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that the operatsame ofay ht ¥ essualilzl nignas-tsiah tisatlid afRtka Mt bd She
schenat i cal Showy .4 n e FLgure.b pressure_gauge 21 and an .al ar

si gnal outlgipl?fatS 27. Vgl\}bl}% ra?téc"guﬁ gﬁcyf? s%ggﬂi%éj\%a by VatShaf t° gdd aticHily

ar r angenentSPARs ditb e | Figuie fiywr @reswiudeargeargse N tarcb npy isdianen &ignal
redundant aidtgigseravoir 23.. This oil reservoir is preferably pressurized

by neans of the sane pressurizing systemwhich wusually pressurizes the
chanber 4, in which case oil is specifically fed 25 to the shaft gasket

10. In cert@ine casdsndahbys @anabkeseoad vy ceNt hbete, ghykd®ans @hgement
hter than air,” to the

pressuri-zi pecifically using gas that is |i an ai, r,
reduction o Sggr%%s?f%n%%oss%%e, SPEFFET y ?%lgheagﬁﬁ?ggﬁﬁgket coggriging a
pressuri zi Fgdangeavi tetl oneteovdir eSBLvahi 2D 10 tdhesrsal® REepsure etk
the chanbeg 458p4 r S is.achieved for the shaft gasket 10 both in
rel ation {5t he ehanber- g%%ﬁst oofhgh‘rgrasssa“bef Rat gfsué.lzﬁggor%ﬁ%tger? o“anGther
enbodi ment USFALRE PrReBALTdReSt Hehar chagdment 4is, inn viioh sucde t bdfl t he

feeding ofpacpeessutizedanedi wy i rl—é{ﬂ% t {gr ; Ra in
conjunctio b 'Cth s%ga%fate obj ects?loeabsre u %%%%%%?f?h iﬁh?éﬁg%{dgeg%?elsé

W \ T
possi bl e tghﬂfr EBPPaRSo et SARFRikttestismmean® ¢hepyasrerizingr sode
ot her obj espechfibelthanbeingd. gas that is lighter than air, to the

reduction of abrasion losses, specially in the shaft gasket

10. By pressurizing a gravitational oil reservoir 23 to the

same pressure with the chamber 4, an overpressure is achieved
for the shaft gasket 10 both in relation to the chamber 4 and
to the mass of water 2. According to another embodiment of the

invention, the arrangement is, in turn, such that the feeding
of a pressurized medium is arranged, at least for some parts,

in conjunction with separate objects to be lubricated, in

which case it is possible to direct an oil mist via the system

into the gasket 10 or some other object in the chamber 4.

In yet another (not shown) ~embodiment of the present in-
vention, the arrangement is, in addition, such that the pres-
surizing is actively utilized, according to the principles
presented above, for implementing other functions such as an
-0il change for the bearings 6. In that case, the bearing oil
is removed up to the device compartment 11, e.é. via separate
piping, by means of pressurizing. Correspondingly, the an
filling can be performed either by using pressurized oil or
e.g. by removing the pressuiization from the chamber 4, in
which case the oil can be filled gravitationally.




I n yet another (not shown) enbodi nent of the present in- vention, the
.arrangenent is, in addition, such that the pres- surizing is acti.vel /2005
utilized, NTHHRGHY to the principles presented above, fomrdr 1&égé¥l38
ot her functions such as an oil change for the bearings 6. In that case,

the bearing oil is renmoved up to the device conpartnent 11, e.g. via
separate piping, by means of pressurizing. Correspondingly, the an
filling can be perforned either by using pressurized oil or e.g. by

removi ng the pressurization fromthe chanber 4, in which case the oil can
be filled ghavet ali anatd¥gedhD2h482688n9 a1 LRG/2R05 1, PGIfcH doréryy ARQue
an arrangen%ntﬁﬁﬁsrbeen d|5ﬁgssed, i n . whic spu$lé oHe propel | er nmeans 8

i s associ abed W tHitsdAI P thakbef £SFAFHE nikth pE2bRdEFSIBEY thatPiheit
invention vartb&eappideadsiabed thatstbd anvangesRnicar bVt id®e ausbernof
‘propel | ers|,s,hi wd N . ner. t.hat ere s ropel | er . at
both ends Sg?ht%gggg%ﬁié%t% %J;%@gFﬁég%%% |%%F%%n%gr?r?ﬁ%liﬁg%ngﬁohlggﬁr be
nmodi fi ed i B-9ar iBusSustther wapsew thih therecdpe sofpitdrellmppeardddochabnmss .
The Swedi sBrPenkbRinfId ige tRCL Id@ﬁe@?ﬁbﬁ‘&&ﬂg AppldLat 1o 10, QLA MG | oop
26/ 10/ 2005, 1. Ship!s,propul sion and/or stéering unit arrangenent, at

| east’ partP§ dlﬁv'W%E%ﬁ?sSQFHeérﬁﬁﬁ@%nﬂhghéénﬂ#F%iﬁ@opgnféieéhﬁic
notor (5) appendged tbhaamsubstantially seal ed. rchanber (4) forned by the

wal |'s of the unit, a propeller shaft (7) connected to said electric notor
having a propeller or a simlar device (8) fitted outside said chanber (4)
wherein neans (12, 17) are provided in connection with the arrangenent

for pressurizing said substantially sealed chanber (4) with air or sone

ot her pressurizing gaseous nedium ¢c har ac -

o




ter i zedin that the pr ataned-i-a-s4r (CEla

_means (12, 17) is at |east sg_?@%‘-bsg’ ,L,d.:ih rgée bgmé’ e hydr %ﬁj
pressure of the water (2) su Uu%mwm-g—e%-r (4) at theI got%
propel l er shaft. (7). 2. An arrangerrent according toclaiml, c h.ar ac.t
e-ri zedinthat fhe pressure in the chanber (4) is higher than the
pressure in a ship's conpartnent (15) I!8cat ed above ~said chanber (4),
suitably higher than the hydrostatic pres- sure prevailing between the
chanmber' <ia@mdbottom and the | evel of a discharge pirpe (18) located in the
interior (15) of the ship, and preferably 0.1 to 1 bar higher, and/or- .

hi gher than the dynam c pressure of the surrounding water (2) as rreasured

at the | @uel Pofslnr;e'shpﬂ‘bpﬁl§1<614) ab@%@”bt%errﬁ@ a{anoene %ﬁ %&&9{ di
t % erew t |s

t hat associ a

laim 1
claim 1 Jeast t65(1; Aulronfind &y ¢ 1%?rplr RATA cAEBRTSBReR ompT B ined) or

a-pressure source
means f &P pRéSrHrag aﬂ@ﬁ’c@ssdﬁé i arrhegediim aan@umaaslt(lﬂlg, f@éaled
(4 as_neans

conduct i Bgamdesd QueS [ hanmber
(16, 26) &?f cl Ogl 29%1:6@8?32 nﬁ lggecg%ut% et‘i“ahﬁy; Bﬁ%??\ﬁfebt%f
conpar t mSAl s SEPRectRR o t-‘-’r?eldsrﬁ]pacwl%nmamlangemng ac gofogiend etro ca:nya one

of ' clai sbmiltp Hevice a8f Fiktkd® dudsZe 4ol LA LLLE ayfangener
t he pressurl zi ng medi umvia

i ncl ude n 18 or circul ati
chanbersm?%@ ?:a%d/ %)? 2 harkTobr é?‘? HhEomngac iep wi them@maufenme
AVENDED JBHEEPrESSfurEz:.Iug/ @ﬂ@@uﬁstén@ﬁﬂwzggﬁl@dﬁ@'ﬁ}% £ 4)a) f3MQnAbly
into an dnleb,t e Qurce: wtably in such a manner .t hat
t he pr essur i érngoﬁse%@s%% M s mq( FRPEF ofeld Wihe Sheds & iz &t ion,

al so andt tferr - ¥ e%t%rce Hndtlert n@@ﬂsp(’@@s)u]sermamgtaﬁhedariha@geae&h%mb@rt he

chanber (44) Bwrsaed egdd a et 18 1
ext r anequs b bst a ces Iggsﬁa@ H’ie}dlé ?hi‘tg'%e prselg’ss F‘P%ﬁﬁglynﬁgieuﬁﬁm&nd for
appr opr %4t S}i)e %LR?F?%%B’SQ e eshe Heakerf {8 samdbondimgnsafidr

gi vi ng eheattaary thoe 3 attO t&iécfle&!étasbinﬁﬁé pﬁopém&r angeReny)according to any
one - of claims 1 to 4, - |

2. An arrangement according' to claim 1, characte -
rized in that the pressure in the chamber (4) is higher
than the pressure in a shipt's compartment (15) located above
said chamber (4), suitably higher than the hydrostatic pres-
sure prevailing between the chamber's (4) bottom and the level
of a. discharge pipe (18) located in the interior (15) of the
ship, and preferably 0.1 to.1l bar higher, and/or hlgher than -
the dynamlc pressure of the surroundlng water (2) ‘as measured
at the level of the chamber's (4) bottom

_3,, An arrangement accordlng to clalm 1 or 2, characte -
rized in that a55001ated therethh Jj; a preseure source
(12) controlled by a pressure control unit (13) and/or means
for prov1d1ng & pressure in the medlum, and means (17) for
Aconductlng said pressure/medlum into said chamber (4)[ as well
~as means (16, 26) ‘for c1051ng the chamber (4) pressure tlghtly
agalnst other compartments (11 15) of the . ship. A

4. An- arrangement accordlng' to any' one of clalms 1 to 3,

‘c ha r acter 1 z e d in that the arrangement 1nc1udes_ S

_.'r.means (18) for c:.rculatlng the pressurlzlng medlum via the . R
chamber (4) and/or a part of 1t and back to the outs:l.de of the .
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Characterizedinthat the ar r angenent corrprPsé«s‘ n%h@l( [;23_)7@,5'

24, 25) favorably operating together with the pressurizati 6l{f 69“2%5
al so ot her substances, especially [iquid or gaseous substances
oil, gas, water- and/or cooling substance or simlar in a controlled manner "

into the sealed chanber (4) and/or to iﬂevi ces (10) |l ocated therein,

and/ or correspondi-ngly for renoving such substances therefrom 6. An
arrangenent. according to any one of claims | to5 oharacteri ze
din thatChéhéDeflee(ﬂflhg @&&bx@blthntm e§§u&hlgg edi u | %gg&l Jical lﬁ .
arranged gta)suc unﬁ such a point where on as |rrpF8H§ Fed an
operational  'sea tvveeﬁ tHhe? cRaRBEF gh?taﬁaet pEesgurophoy ngasades (2),

speci fi c&adtum B@ﬁj uret i addifiitdn ater essurgraaald it d D, of1ad hgngggggl | er
rum as

shaf t (7)faa1rtdu@egg y C nner_th t he pressurizing ne
such ' andjor by nzaabﬁgg!gf Iﬁéhrﬁ%s?a éer@%ﬁﬁe%ﬁt%a'ﬁet EORERYBTRRES t 31y hehe
seal i ng SRAFGEL ol 4hefPtinéetenting. t ho gashetury. c#Hre@tdrorbt of18 Me&apj ng

fluid fl £ t t,
Wil h | Sughs ﬁgaigf?gﬁ” e gt t oo rikea ki8R Ehe SHEANIEIE s |
y E?Fﬁaatesbbsﬁt%naéaw syedl edbshantes 1(145)réorrred .

el ectric _notor

by the #&&EPls eﬂd/ohemaans farpgopehyesn shddtm (dhe 28§08 eaq_%tyg (fseag '
el ectric notor hawngapropeller or a simlar deV|ce (% Itte ut si de -
sai d substantially seal ed chanber (4),c h.ar a.'ct o.r i zedinthat
sai d- sub% an®} a Ay aEsment- Cﬁlmlnﬁ‘4):o ianpeahed of (tQaiks, 126fo Qn the

one. 'hanth &gaiNsE £ he pa E s 26/1 /2005 /2.

pressure fromngﬁ%m de and io(r?it ﬁ%&dlh& rgjsfﬁSﬁé?’P@’E/ CRFRMHSESt he

ot her cdisat €$11 2fs) 35 t%‘f@l?ﬁlplythpereamg thgabkeri siphesser i zed

by rreans_:rm‘seazrhlm:rtgn gBSL0¥ScHRE ralsd h@ﬁ&éﬂ ﬂ%:%%heaso“e E%cgr isure in
€°¢0

the charhey, per- for 21) an

medi um eiap. ngl ge5 gy n%sé%‘r’rﬁ’ﬁr?ne?u@}ﬁoﬁﬁﬂ?élohm.r v(:ayezduenﬁdor
cooling substance or similar in a controlled manner into the
sealed chamber (4) and/or to devices (10) located therein,

and/or correspondingly for removing such substances therefrom.

6. An arrangement. according to .any one of claims 1 to 5,
characterized in. that the feeding (25) of the
pressurized medium is specrflcally arranged at such a point or
. near such & point where one has implemented an operational
sealing between the chamber (4) and the surroundlnc water (2),
spec1f1cally in conjunction W1th a pressure seallng (10) of
' the propeller shaft (7) and preferably in such a manner “that
the Pressurizing medium as such and/or by means of a substance-
added to it contributes to the seallng and/or to. tde functlon
'nof the gasket ' '

7. A method for managlng fluld flows in a. Shlp s propu151on
Vand/or steerlng‘ unit arrangement which is at Teast partly

, surrounded by water, which unit lncludes an- electrlc motor (5)
arranged in a substantlally sealed chamber (4) rormed by the

- walls of -the unit, a propeller shaft (7) assoc1ace w1th sald
electric motor' hav1ng' a propellex' or a 51m11ar' dev1ce (8)
cklzfltted out51de said substantially sealed chamber (A), c h a - -

rac terize d in’ that sald substantlally sealed chamber |

‘(4) is sealed (10 lsf 26)- on the one hand agalns- the water 1
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pressure is nonitored (20). 8. A nethod according to cl aprﬁjl é\v @jgg[’)g'
er i zed inthat in the chanber (4) such a pressure-is |nt
pressure substantially as such is capable to push, via di s- chargl ng rreans :
(18, 19), any fluids accurmulating in the chanber and/or fluids fed into it
out of the chanmber (4) arnd/or from deviJ] es |ocated therein, especially
frombearings (6) 9. A nethod accordi gto claim7 or 8 char act e
-r z e dinthat the pressure is directed (24) to-a system (23) holdi ng

anot her el 8ftEGcrem oplit pidasi andaoni rtlsaJCsterW&I&Eh@lf ddate i cﬁ‘?\g;‘ le}“
©questi on saghinbe ERan e ner to t he an re
afhin SPREL Qorééé)ﬁ%éhi@ n{a]ﬁ: 3‘[‘? {a He cshatngaid a

object (1 Ny the chanber
ship's propifees é?‘ﬁ?/sﬁrurétzéér Yy maatis of aeefé_bwphagt Igﬁssuusouméﬂ@nby
wat er, vihath annbnﬁmmhge%fartr@ dd 5,7t

gﬁirred 1lr)g; ﬁﬁeéﬁ% {: @%gghég) uift PS¥-

substanti nber (

propel | er@énhagfwt1 ass V\}:Pﬁ tsaFBeel eempreitior orothatihey aediomel | er
or a si mﬂ%?amwcen( &) dontiradlmal -mariteyr Sak-8mS st AHdntdy 862l 8de. Clranber
(4), whengidsgia-d %h H@r@dm? |s conducted into said substantlaja B
seal ed chanber (4) ar act ‘er i zedin that the thernmal
conductivi- ty of said gaseous nediumis increased by neans of a a. pres-

surizatian ofa saéthédarbebrithg 28d 1Aty the hegt epera ed by sai d
electric, rmﬁ;g1 (5)“3 0 pass throughat hg gha er ( )€ Twdl Fse @
di rect I'y nt83thé Gj‘leoﬁg’d‘l“ﬁi’&rv\éﬁérs(lg)‘ Bypressuref 1St¢1elptssse|d|whﬂch
gaseous pedeamreAMEMMHAMBINLY as such is capable to push, via dis-
charging means (18, 19), any fluids accumulatlng in the
chamber and/or fluids fed into it ocout of the chamber (4)
and/or from devices located therein, especially from bearings

(6).

2. A method according to claim 7 or 8, characte -
r i zed in that the pressure is directed (24) to a system
(23) holdlng another medium such as oil or similar in such a
manner that the medium in question will be transported (25) in
an enhanced manner to the an desired object ({(10) in the
chamber (4). -

10. A lnethod for 1mprov1ng coollng in a ship's propulsion-
and/or steerlng ‘unit at least partly' surrounded’ by water,
which unit comprlses an electrlc motor {5) 1located in. a
"substantlally;sealed chamber (4) . formed ththe.Wails of the
s unit, a propeller shaft (7) asso01ated. with said electric
‘motor having a propeller or a 51m11ar device (8) fitted out -
side sald substantlally sealed chamber (4), wherein a gaseous .
medium is conducted into said substantlally sealed chamber
',,(4) c h aracteri z e d in that the thermal conduct1v1—'
ty of said. gaseous medlum is 1ncreased by means of a a pres-
surization of said chamber (4, and that the heat generated by
said electric motor (5) is made to pass. through the chamber"
=(4) walls dlrectly 1nto the surroundlng water (2) by means of

_the pressurlzed gaseous medlum
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