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The present invention also relates to a method of distributing fluid to and/or from an
15 adjustable propeller arrangement.

BACKGROUND OF THE INVENTION

Floating vessels, in particular cargo vessels and supply vessels, of today are generally
furnished with a propulsion system which includes an adjustable propeller arrangement.

20 To this end, the propeller arrangement includes a propeller with at least one propeller
blade, but often a plurality of propeller blades, wherein the pitch of each one of the
aforesaid blades is controlled by a servo arrangement. The servo arrangement generally
is a hydraulic arrangement the fluid chambers and piston of which generally are located in
the boss of the propeller.

25
In order to change the pitch of the propeller blades of the propeller, hydraulic fluid is
transported between at least one of the fluid chambers and a source of hydraulic fluid.
However, the hydraulic arrangement is adapted to rotate with the drive shaft of the vessel
and the source of hydraulic fluid is generally located outside the drive shaft, i.e. in a

30 location which is stationary in relation to the vessel. To this end, prior art proposes various
solutions as regards how to provide the aforesaid transport of the hydraulic fluid.



O location which is stationary in relation to the vessel. To this end,
prior art proposes various solutions as regards how to provide the
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20 and heavy. Additionally, the ‘940 connection arrangement requires that a plurality of
radially openings be provided in the drive shaft, or at least in an intermediate shaft forming
a part of the drive shaft, which openings may impair the strength, in particular the torsional

strength, of the drive shaft.

25 As such, there is a need for improvements of the prior art adjustable propeller
arrangements, in particular as regards prior art connection arrangements fluidly
connecting inlets and outlets of a propeller arrangement with conduits extending at least
partially within the drive shaft of the propeller arrangement.

30 SUMMARY OF THE INVENTION

A first object of the present invention is to provide an adjustable propeller arrangement
which arrangement comprises a drive shaft and which provides a simple yet robust fluid
connection between a duct located outside the drive shaft and a conduit located at least
partially within the drive shaft.



connecti on between a duct |ocated outside the drive shaft and a conduit
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As such, singRnidg afirdi Chhddlt phiiEn BORSIJ £ lieast partially within the drive shaft. The
conduit assembly is adapted to provide a fluid communication between the adjustable
propeller and the duct.

25 According to the invention, a rigid connection, in at least the longitudinal direction, is
provided between the adjusting member and the duct.

By an adjustable propeller arrangement according to claim 1, any displacements in the

longitudinal direction between a fluid source, adapted to in fluid communication with the
30 propeller, may be dealt with outside of the drive shaft. This is preferred, since there is

generally more space available outside of the drive shaft than within the same.

Moreover, the adjustable propeller arrangement according to claim 1 obtained by a
minimum of machining operations, such as drilling, of the drive shaft of the arrangement.
35



bl ades of the propeller may be determ ned based on the | ongitudinal
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preferred. Accord rp@ﬁ further enbodi ment of the present Invention, the
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20 arrangement comprises an inner sleeve and an outer sleeve each one of which is adapted
to extend circumferentially around the drive shaft. The inner sleeve is rigidly connected to
the second conduit portion and the inner sleeve and the outer sleeve are rotatably
connected to one another by a connection arrangement rigidly connecting the inner
sleeve and the outer sleeve in at least the longitudinal direction. The inner sleeve
25 comprises an inner wall for the chamber and the outer sleeve comprising an outer wall for
the chamber and the distribution system further comprises a sealing arrangement
comprising at least two side walls for the chamber. The above embodiment provides for
that only a few dynamic seals are needed in a distribution system distributing fluid to and
from the adjustable propeller, which is preferred.
30
According to a further embodiment of the present invention, the connection arrangement
comprises a thrust bearing.

According to another embodiment of the present invention, the sealing arrangement is
35 fixedly attached to the outer sleeve.



5 According to anot her enbodi ment of the present invention, the adjustable
propel l er arrangenent further conprises a plurality of conduit assenblies
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i nvention, the adjustable propeller conprises a hydraulic servo conprising
a forward pitch chanber and a backward pitch o chanber separated by a

pi ston which piston is rigidly connectedg to the adjusting nenber. The
plurality of conduit assenblies conprises a forward pitch conduit assenbly
providing a fluid conmuni cati on between the forward pitch chanber and a
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comuni cat i ontebglteveen t he backward pitch chanber 5 and a backward pitch
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propel | er i ACePTeigs i ANOtheL erabrAimeNt 8f the @sentdaveniioqy ihy agiupigblg Pranellyfyihe” shaf t |
t he duct belcagbmataeﬁv@um suid eoromuditeionl vith at I§éib&l‘°atpaﬂofﬂhé$lﬁju§fln§tr@m%r in the

| ongi t udi nal n romth ustin rd| o the third
nopct of "t 2 Bl Sondy e b R Y b ps< BB Paade bl oo
keepi ng tave adiinetdinideomuiusicationitatwegn (Htertzavwanddmavrtbglnm@nuﬂlampmbbflduq of the
fluid. and the plurality of conduit assemblies further comprises a cavity outlet conduit assembly
adapted to provide an outlet fluid communication between the cavity and a cavity outlet
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25 A second aspect of the present invention relates to a vessel comprising an adjustable
propeller arrangement according to the first aspect of the present invention.

A third aspect of the present invention relates to a method of distributing fluid to and/or
from an adjustable propeller arrangement, the arrangement comprising a drive shaft
30 extending in a longitudinal direction and an adjustable propeller connected to the drive
shaft, the adjustable propeller comprising at least one propeller blade and an adjusting
member connected to the propeller blade such that the pitch of the propeller blade is
controlled by the position, in the longitudinal direction, of the adjusting member. The
method comprises a step of transporting the fluid between a duct and the adjustable
35 propeller in a conduit extending at least partially within the drive shaft, the duct being



According to a preferred enbodi nent of the third aspect of the present
invention, the drive shaft conprises a |ongitudinal axis extending parallel
to the | omgizowdi3smh direction, the drive shaft bei ng adaptrsa2ds/oswsat e
about the |ongitudinal axis, wherein the nmethod further o conprises a step
of preventing the duct fromrotating around the |ongitudinal axis.
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view of a vé"é’éﬂ@”@%ﬁ?gﬁg a\g/\;) %ﬁsgﬁe a ?%rﬂng%rl]tgn Eﬁreg%%tﬁ?de?rtg‘?rr%gﬁg%r?ﬁe%Fi g. 2A
i s a scherfatof keeping éhadigiancsrsubstariiaty eansi@pighsing tettiapspogahtheiigdi nent of t he
5 adj ustabl e propell er arrangenent of the present invention; Fig. 2B is a
magni ficatign of a portjon of the Fig., 2A propeller arrangenent; Fig. 3Ais
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t he arrangegisplacapendonpri ses a drive shaft 14 extending in a |ongitudi nal
direction L and an adjustable propeller 16 connected to the drive shaft 14.
The adj ustabl e propeller conprises at | east one propeller blade, in

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will hereinafter be further explained by means of non-limiting
examples with reference to the appended figures wherein:

20

Fig. 1 is a schematic side view of a vessel provided with an adjustable propeller

arrangement;

Fig. 2A is a schematic side view of a partial cross section of an embodiment of the
25 adjustable propeller arrangement of the present invention;

Fig. 2B is a magnification of a portion of the Fig. 2A propeller arrangement;

Fig. 3A is a schematic side view of a partial cross section of another embodiment
30 of the adjustable propeller arrangement;

Fig. 3B is a magnification of a portion of the Fig. 3A adjustable propeller

arrangement;



t he enbodi nent of the adjustable propeller illustrated in Fig. 1, the
propeller includes four propeller blades three of which 18, 20, 22 are

vi si bl e iwoORBbw/033060However, other 5 inplenentations of PCoSERISHNSI0% t h nore
or fewer propeller blades may al so be used with the propeller arrangenent
of the present invention. Furthernore, the vessel 10 may in sone
applications be provided with two or nore adjustable propeller arrangenents
12 of the present invention. O Moreover, Fig. 1 illustrates that the vessel
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distribution systemis schematically illustrated by a housing 28 partly
enclosing the drive shaft 14. In Fi% , the housing 28 is located in a
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28 is located on the opposite side of the gear 26 than the 0 propeller 16.
This al ternat] i hStid OG0 G i i El shoul d
be noted thﬁd'yﬂgg@%ﬁ%%ﬁﬁ Fd %ilé \g%}égg%g%ésﬁg?tggggbélnﬁbi&h%@ﬁt% %épe_}rlrlgiéle in
one pi ece? BHARGENAN o Astivy Bggiapaed fefP 1014, thegrrangemaet 12PMmeHsese ¥hAst i t ut ed
Py a plhural iShMtﬁeﬁé‘l@frfg irparcfcngituﬂiacdénrg@n&] u‘2 éArz@eaH_ | ladj@tébmqmmmma?m her to
ormthe conplete dri aft . i illustrates a parti Cr 0ss
sect o of _thbeatyt el Brnbipe e tompin S A e BBl g 1
As may be glteagmazbafmentofheadj@stablé prepgieoiiedtiatad il bigcbiipr preeaieaingudgsddurer boss
32 which in i I - - L SJaP O forward pitch
chanber 36, PLotIer ERBRE IR ek Iba), b2 R R Ao de? | ot on 401 s
gener al | y'55 IMPIRBEANHORS OhRARAIICISYVIRANQE PRiGrPTRIOPRIATMades May\@ifiodle used Wil i ng
nmenber is cEMBbeRRREEHe oPihE bRIBeht@thenidhl FltHRIBSBNE 9§1ssé|210irh1a§lihlrn I's
fixedly attached to a fluid conveyi ng nenber 43, whi cr menber 4 n Fig. 2A
i s exenpl i f "84 F8PIGAYOHH ?P[?dldﬁ%kr"’l'te/{“’\é%r@?ﬂ{i? AgUsiaRle Biopy eaafaa%efﬂﬁnta%%r ality
of | ongi t uditregprbseneintentidn.ng bores or channel s, the purpose of which wll be
expl ai ned herei nbel ow. Thus, in the enbodi nent of the propeller arrangenent

12 o illustrated in Fig. 2A, the fluid conveying nmenber 43 is fixedly
connect eckot Mar¢pyvepiFigr bAlugmtes that the vessel 10 includes an engine 24 which generally is

connected to the drive shaft 14 through a gear 26. Additionally, a part of a distribution
system 58 is illustrated in Fig. 1, which part in the Fig. 1 implementation of the distribution
system is schematically illustrated by a housing 28 partly enclosing the drive shaft 14. In
Fig. 1, the housing 28 is located in a preferred location in the propeller arrangement 12,
25 namely around the drive shaft 14 and between the gear 26 and the propeller 16. However,
in other implementations of the distribution system of the present invention, the housing
28 may be located at other locations in the propeller arrangement 12. For instance, the
housing 28 may be located on an extension of the drive shaft 14 extending through the
gear 26, such that the housing 28 is located on the opposite side of the gear 26 than the
30 propeller 16. This alternative location is indicated by dotted lines in Fig. 1.

It should be noted that the drive shaft 14 does not necessarily have to be made in one
piece. In practice, the drive shaft 14 may in fact often be constituted by a plurality of shaft
parts which are fixedly attached to one another to form the complete drive shaft 14.

35



via the piston rod 42. However, in other enbodi ments of the propeller
arrangenent, the fluid conveying nenber 43 may i nstead be connected

di rect|y wo 20tven3pie8t on 40 or via additional connecting WERSE2®S0FIOF9 shown) .
5 As may be realized by a person skilled in the art, depending on the fluid
pressure in the forward pitch chanber 36 and a backward pitch chanber 38,
respectively, the piston 40 may be inparged a displacenent in either a
positive L' or negative L" displacenment in the |longitudinal direction L
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conduit 52 Mhermisalm;t ofllegiddiely extahding baned drehingisdthe poxpeye oigyhianditbe 4 3.
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ar e connect edditianadcdnhadting in@nadersf (hotistlowlin)st r i buti on 5 system (not shown)

whi ch is not discussed further here. However, the conduit 52 fornms apart an
enbodi ment of the adjustable propeller arrangenent 12 of the present

i nvent i on 5t He nfayrhetredizechbida peyaet skilled inothe aft, deberdingr the Beid diessurs éettle
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distribution system58 f distributing flurd to and fromt
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dri ve shatt oY kiR il £ B PR SRl R aRBod bR g o "
ext ensi oreo- Irﬁmaliha thaogel inithreepishaf eachdne Shive pupdilar bladss E8112PyAsdBay log t her
conpri ses a it witeitying Y. bhhd@8ne AdhudiRg member 48 is fixedly attached to the

piston rod 42, the adjusting member 48 is also fixedly connected to the fluid conveying

member 43.

25 Fig. 2A further illustrates that the boss 32 comprises a cavity 50 in which the aforesaid
adjusting member 48 is located. This cavity is preferably filled with fluid for lubrication
purposes and the fluid is fed from a conduit 52 one end 54 of which discharges into the
cavity 50. As may be gleaned from Fig. 2A, the conduit 52 extends at least partially in the
fluid conveying member 43. Moreover, the fluid conveying member 43 comprises two

30 additional conduits, namely a forward pitch chamber conduit 55 for feeding the forward
pitch chamber 36 with hydraulic fluid and a backward pitch chamber conduit 56 for
feeding the backward pitch chamber 38 with hydraulic fluid. In the embodiment of the
propeller arrangement 12 illustrated in Fig. 2A, the forward pitch chamber conduit 54 and
the backward pitch chamber conduit 56 are connected to a traditional fluid distribution

35 system (not shown) which is not discussed further here. However, the conduit 52 forms a



o enbodinent illustrated in Fig. 2A, this first conduit portion 66
conprises the conduit 52 discharging into the cavity 50. The first conduit
porti on 68Oertessmoat | east partially within the drive ®oafSE2008/05489 may be
gl eaned fromFig. 2A, the conduit assenbly 46 provides a fluid

comuni cati on between the adjustable propeller 16 and the duct 60.

Moreover, the first conduit portion 66 fgurther conprises a connection
portion 44 adapted to be fixedly 5 connected to the adjusting nenber 48, in

this case learthh@mﬁbdih@ﬁtdfméaﬁﬁjsﬁﬁﬂ pidiRIISrandRYdniht NBHRS prédent Inteiitida
i npl ement at i 58|IIustbr§g)ted|n Fig. 2A, the

S
connecti on rbq'nff“i]%'ﬂnﬁﬁd 8cfnsﬁtHgé°nquPN§ h%%ﬁcuﬁﬁdtq 588 s comprised in the
conveyi ng nenber 43, which is fixedly attached to the piston rod 42.
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at |least in E%ltuma direction ustlng nber 48.

As such, théheo‘lil‘,’?s 114 A SRy e glegpediingm F@t %ht%% %9"1‘9%“ S i F’FQYH’@Ftaudu nal
direction L filideomiroeicatibnietweeg tieatnataborepetiert 16 shdftihe duct 60. SAcaguver, Bewi | | be
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menber 48. des ‘a
connect i or, cpmneatedlt@mgtadmh@gl neggfhelr Aﬂllimﬁlls @Se e@tthewtstgn rddeltZ\ﬁ@érthet he adj usting

menber 48, \havelng ncHbRELS. iPe H%Iém&rﬂatﬁ)ﬁ,of AR sﬁrib%tu%%teﬁ%8 |m?ral%d‘ﬁ?(a”pl e of

how t hi s r|%fd connection i s achi eved di scussed her el nbel ow. As my
ol eaned f r ofd-RH, NSEONERIN@PIGR 44 REE T8HCQSHLPY B56S CpTSetdl tal | v
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providing a. SS e. phet e. bor t he rpve shatt
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t he slit 24 cexpénedssepalat @ipa (natl shpwnpdhiet is yixedly atached ta thhi pigten iodd2 thus

per pendi cul IR thd&rhea-hbydbhak direction, which is preferred. However,
i n other |rrprm ntafblngns o% he drive shaft 14 (not shown), the slit 64 may

for instance form an
As may be realized from Fig. 2A, when the adjusting member 48 is imparted either a

positive L’ or negative L” displacement in the longitudinal direction L by means of the

25 hydraulic servo 34, the connection portion 44 will be subjected to a corresponding
displacement since the connection portion 44 is rigidly connected to the adjusting member
48. Moreover, the duct 60 will also be imparted the same displacement as the connection
portion 44 and hence as the piston 40. Thus, the distribution system 58 provides for that
the duct 60 moves uniformly, at least in the longitudinal direction L, with the adjusting

30 member 48. As such, the duct 60 is located at a first distance D in the longitudinal
direction L from the adjusting member 48 and this first distance D will be kept constant,
irrespective of the longitudinal location of the adjusting member 48. In other words, the
distribution system 58 provides a rigid connection, in at least the longitudinal direction L,
between the adjusting member 48, via the connection portion 44, and the duct 60. One

35 example of how this rigid connection is achieved is discussed hereinbelow.



angle other than 90 with the longitudinal extension L . o Mreover, Fig. 2A
illustrates that the conduit assenbly 46 conprises a second conduit portion
68. The swoanu/msmsduit portion 68 is fixedly attached t®CTis€2d0805t05condui t
portion 66 and extends through the slit 64 in the drive shaft 14. Fig. 2A
also illustrates that the conduit assenbly further conprises a chanber 70 -
arranged in a chanber housing 95 - whichgis adapted to extend
circunferentially around the drive shaft 14. The chanber 70 is 5 in fluid
comuni cation with the second conduit portion 68 and the duct 60.
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and an out eranglk etieethdd 96° withcthe ngitudmaldtariioext ends circunferential |y around
the drive shaft 14 as illustrated in Fig. 2B. Purely by way of exanple, the
i nner and outer sleeve may be made of cast iron. The inner sleeve 72 is
rigidly conMewdr. g eAslugeatesibatdmenndyit grsembly 46 68Mpiises aisaeandeerdully nmeans

of a joint %Hﬁlbn 88. ﬁe@bébnd%h&hlt p%ﬁibﬁWB |sbf9<leélly Q{tacﬁleél'ﬁ) ﬂqé’hr@?c&ﬂ@l? po?mVU@i)
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t he outer wall extend circunferenti al ar ound drive
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U1 st 1 ot oa HETRE S, CRu Gnty TS TRE S efndlin bRt aid Bt PRo 85 P
ri ngs 88,2090onvected sachethplracdispidcechentrio the Iongltudlnal direction L of the second duct
portion 68 is transmitted to the duct 60.

In order to obtain the aforesaid connection, the distribution system 58 — and in particular a
chamber housing 95 - preferably comprises an inner sleeve 72 and an outer sleeve 74

25 each one of which extends circumferentially around the drive shaft 14 as illustrated in Fig.
2B. Purely by way of example, the inner and outer sleeve may be made of cast iron. The
inner sleeve 72 is rigidly connected to the second conduit portion 68, for instance by
means of a joint such as a pin, weld, screw, bolt or glue joint (not shown). However, the
inner sleeve 72 is adapted to slide in the longitudinal direction L in relation to the drive

30 shaft 14.

The inner sleeve 72 and the outer sleeve 74 are rotatably connected to one another by a
connection arrangement 76 rigidly connecting the inner sleeve 72 and the outer sleeve 74
in at least the longitudinal direction L. As such, the inner sleeve 72 comprises an inner

35 wall 78 for the chamber 70 and the outer sleeve 74 comprises an outer wall 80 for the



di spl acenent, in at least the longitudinal direction L, relative to the
outer sleeve 74 since the sealing rings 88, 90 are partially inserted in
ci r cunf erwotpald3gosext endi ng grooves 92, 94 1o of the ouPEN/SER@8¥£1039.
Purely by way of exanple, the sealing rings 88, 90 may be nmade of bronze or
steel lined wwth white netal. However, in other enbodi nents of the

i nvention, the sealing arrangenent 82 may instead forman integer part of
the outer sleeve 74 (not shown). 15 Turning to Fig. 2B, when fluid is fed
t hrough the cﬁzhlﬁfber@@ 5016 thetifat wall 78 sdkhd beBSWAIEB0 sktdddiclréuntiBrehiially B uadanber
70, the sealin vPB 90 will be pressed outwardly fromthe chanber 70.
Thus, each gﬁ% Eﬂé sealing rings 88, 90 will abut against a portion of
t he outer sleeve 74 resulting in that fluid is prevented from passing
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her ei nabove easeﬁmqr@ﬁg%ﬁeftt ke ”Tamsae%f?frﬂ Apiegernqe 033%?5 OEb‘eév?J%"eﬁﬁa{POta fluid
film(not skoew)). i s generated between the sealing arrangenent 82 and the

i nner sleeve 72 which fluid filmprovides a sliding contact between the
seal ing arrangenent 82 and the inner sleeve 72. However, the gap Dis

pr ef er abl s Jufnirigap Eigt P, vérealflbidisted ghroughghegunh 60 suabrthaia fluidaxsessyiednbdilt cant | y
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sl i ding arr&ﬂg@ﬂ’érﬂacbﬁne pibe §eaineings 88y &3 wil FBYLAOAINELA RPTYANO grYE of 0. 0001
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m the sealing rings and the outer sleeve 74. Moreover, a contact pressure will be built up
between each one of the sealing rings 88, 90 will and the outer sleeve 74 which in turn
results in friction forces between the sealing rings 88, 90 and the outer sleeve 74, which
friction forces prevents rotation of the sealing rings 88, 90 in relation to the outer sleeve

25 74.

Additionally, in the embodiment of the distribution system 58 illustrated in Fig. 2B, there is
provided a gap A between the sealing arrangement 82 and the inner sleeve 72. The
magnitude of the gap A is preferably adjusted such that when a fluid pressure has been
30 built up in the chamber 70 as discussed hereinabove, a portion of the fluid will enter the
gap A such that a fluid film (not shown) is generated between the sealing arrangement 82
and the inner sleeve 72 which fluid film provides a sliding contact between the sealing
arrangement 82 and the inner sleeve 72. However, the gap A is preferably sufficiently
small so as to prevent — or at least significantly reduce — a fluid flow from the chamber 70
35 to the environment ambient of the sealing rings 88, 90. In order to obtained the



It should be noted, that instead of the provision of the gap D, other

i npl ementations of the distribution system 58 of the present invention my
provi de swodelmsarsbngs (not shown) between the seal i ng acTsEg@s®MMISB2 and
the inner sleeve 72. In the inplenentation of the distribution system 58
illustrated in Fig. 2B, the connection arrangenent 76 conprises a thrust
bearing 96, i.e. a bearing arrangenent adapted to transmt positive and
negative displacenments in the longitudinal direction L between the inner
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o eeve 72" andiy ot st (51 BARaGEN R HI P i AR B0t '« he
present i rverdierably baeitito Hregengecrt 0d7tand e memt may be the opposite such that
the inner sleeve 72 is provided with the groove and the outer sleeve is
provided with the abutnment surface and the bolt joint (not shown). Purely
by way of etzfpllebe npledthatinstead @athemepvisipn abthegaddudther imglemeaigtonsdf thel | er
beari ng (nmdlsﬁm)gm*)syst-em@ of ?ﬂesterﬂ?m%rﬂl&?mﬁpBﬁoﬁlldééhderbeghr%s (AR sh@tiAt €s

around its longitudinal axis he second conduit portion 68 and the
i nner sl eev@etvenfhesealinoAraaospRst 82and e inpgE i9eve/@eve 74 and the seal i ng
arrangenment 82 remai ns stationary in relation to the vessel 10. Wen fluid

is to be fe v1ty 0 of e baoss 34 he fluidj fedthroughthe
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surface and the bolt joint (not shown). Purely by way of example, the thrust bearing may

be a double row tapered roller bearing (not shown).

Thus, when the drive shaft 14 in Fig. 2A rotates around its longitudinal axis A, the second
25 conduit portion 68 and the inner sleeve 72 also rotates whereas the outer sleeve 74 and
the sealing arrangement 82 remains stationary in relation to the vessel 10. When fluid is
to be fed to the cavity 50 of the boss 34, the fluid is fed through the duct 60 and into the
chamber 70 which circumscribes the drive shaft 14. From the chamber 70, the fluid will
pass through the second conduit portion 68, the first conduit portion 66 and finally
30 discharge into the cavity 50.

If the pitch of the propeller blades 18, 20, 22 is altered by a change in the longitudinal

position of the adjusting member 48, i.e. a longitudinal displacement, that longitudinal

displacement is transmitted to first conduit portion 66 and subsequently to the outer
35 sleeve 74 via the second conduit portion 68, the inner sleeve 72 and the connection



the outer sleeve 74 of the Fig. 2A and 2B distribution system58 is rigidly
connected to the adjusting nenber 48, it is thus also possible to determ ne
t he pitchwofotoms3@nopel |l ers fromthe |ongitudinal positipom/Seboosiogiosut er

sl eeve 74, or any conponent rigidly connected to the o outer sleeve 74. As
such, the Fig. 2A distribution system 58 conprises a measuring arrangenent
104 on | east one conponent of which is Rggidly connected to the outer
sleeve 74. In Fig. 2A, the neasuring arrangenment 104 is exenplified by a
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fluid conneand e ductdd.t he cavity 50, the fluid preferably has appropriate
| ubrication properties. Purely by way of exanple, the fluid may be oil,
such as mneral, synthetic or vegetable oil. 0 The duct 60 of the
di stri but |50|4?‘Sé@3§ttl@rf?®86¢ By @ BRfEPTHS ”E?d('fbthﬁéﬁt'b'a pegsitie WeigierBing Hwtpitshetn) , such
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stationary in rela sad tedto be
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the present _i nventl on W th anot her enent ati on he distribution
system 58. A& - Be: tP%H]e?%'Bgé”?’PQ@Fﬂngi B4 '%%e”lpr'ﬂéec’fﬂ}’cﬂ%r‘ﬂ?%“@g'&’vo 34 of the
Fi g. 3 propatth@ied ibthe suldi slesil 74 anoarseat eds tixedlygacadiusthevgsssenber 48, i.e.
not via a piston rod as is the case for the Fig. 2A propeller. Thus, the
fluid conveying nmenber 43 is in the enbodinent illustrated in Fig. 3A

at t ached 1di IS&eelayleass oneeurppsst @thediBid Fanspérisdrioine cariyp0 i8R lilircaistords efs t hat
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forward pitch chanb condui t assenb f eedi the forward pitch
chanmber 36 \}Hbf'ﬁatﬁi)(ﬂ’Foé’ﬂT“P% F?“F%Y@"é{%o“teﬁ@ﬁ@!éﬂ%f“dd p&y @ﬂogﬁé{%%?rmt@&rﬁﬁwt
assenbl y 56 sfi@ineticeedégeganidsl. backwar d pitch chamber 38 with hydraulic fluid.
Each one of the forward pitch chanber conduit assenbly 55 and the backward
pitch 5 chanber conduit assenbly 56 conprises a second conduit portion 55",
56' extermdi Afe vhetGQghthe kistribuiian ydtemrbstihgerdrally sowteatet! td 4 soufeec(noishewo), t he

second condyj,{, RO HhefRt shdwn), 3Pthe aforesaid fluid, which source generally is stationary in
relation to the vessel 10. Since the duct 60 is adapted to be displaced in the longitudinal
direction L, the fluid source and the duct 60 are preferably connected to one another by a
fluid transport arrangement which is adapted to account for any changes in the
25 longitudinal direction between the source and the duct 60. Purely by way of example,
such a fluid transport arrangement may comprise a hose 109 as illustrated in Fig. 2B.

Fig. 3A illustrates another embodiment of the propeller arrangement 12 of the present
invention with another implementation of the distribution system 58. As may be realized

30 from Fig. 3A, the hydraulic servo 34 of the Fig. 3 propeller 16 is directly connected to the
adjusting member 48, i.e. not via a piston rod as is the case for the Fig. 2A propeller.
Thus, the fluid conveying member 43 is in the embodiment illustrated in Fig. 3A attached
directly to the piston 40. Furthermore, Fig. 3A illustrates that the fluid conveying member
43 accommodates two conduit assemblies, namely a forward pitch chamber conduit

35 assembly 55 for feeding the forward pitch chamber 36 with hydraulic fluid and the



are attached to the inner sleeve 72 of the distribution system 58, which
inner sleeve 72 is rotationally attached to the outer sleeve 74 in a

previ ouslwoadeno3sised nanner. However, in the enbodi nent POT/SER@SMF®EY i buti on
system 58 illustrated in Fig. 3B, the sealing o arrangenent 82 is rigidly
connected to the inner sleeve 74 and a gap D is provided between the

seal ing arrangenent 82 and the outer slggve 74. As such, in the
distribution systemb58 illustrated in Fig. 3B, the sealing arrangenent 82,
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fluid conmsusleeed T2y begooweds ih the icaristegvédslP.and a cavity duct 120 as well as
a cavity outlet conduit assenbly 122 providing an outlet fluid

comuni cati on between the cavity 50 anda cavity duct 124. As such, the
cavity i nl etMaeavauine fag SBravley sleed hepmpaioes tyoslueth etamebriipit 1 1898@A0b1 y 122
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that the dr ip}f@h cﬂ%ﬁwfbgr gO%dEJiF56 whereas the second chamber 116 is in fluid communication with

the second duct 112 and the second conduit portion 55’ of the forward pitch chamber

conduit 55. As regards the fluid to be transported to and/or from the forward and

backward pitch chambers, oil is preferably used, for instance mineral, synthetic or

25 vegetable oil.

Fig. 4 illustrates another embodiment of the adjustable propeller arrangement 12 of the
present invention. As may be gleaned from Fig. 4, the distribution system 58 comprises
four conduit assemblies wherein two of the conduit assemblies are the forward pitch

30 chamber conduit assembly 55 and the backward pitch chamber conduit assembly 56
which have been discussed in conjunction with Fig. 3A and 3B hereinabove. Moreover,
the distribution system 58 comprises a cavity inlet conduit assembly 118 providing an inlet
fluid communication between the cavity 50 and a cavity duct 120 as well as a cavity outlet
conduit assembly 122 providing an outlet fluid communication between the cavity 50 and



provided with two slits 64', 64" wherein the second conduit portion of two
of the conduit assenblies 56, 118 extends through a first slit 64" whereas
t he secomsoconduisdcoporti on of the other two conduit assegibISEe®8B5105922

extends through a second slit 64". In Fig. 4, the o two slits 64", 64" are
| ocated on opposite sides of the centre |ine 130 of the drive shaft 14 but
in other inplenentations of the drive shgft 14, the two slits 64', 64" my
i nstead be | ocated on the sanme side of the aforenentioned centre |ine 130.
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20 that in the examples given hereinabove, the adjusting member 48 is actuated by a
hydraulic servo 34. However, the adjusting member 48 may be actuated by other means,
such as an adjusting rod extending through the drive shaft 14 or a slewing bracket
arrangement.

25 |t should also be noted that although the adjustable propeller arrangement 12 of the
present invention has been described hereinabove in conjunction with a ship, the
adjustable propeller arrangement 12 is also applicable in other technical fields, for
instance for a propeller arrangement in a wind power plant. As such, a person skilled in
the art will realize that many changes and modifications may be performed within the

30 scope of the appended claims.



o0 conduit assenbly (46) further conprising a first conduit portion (66)
extending at least partially within said drive shaft (14), said conduit
assenbl y woapiogmssosbvdi ng a fl uid conmuni cati on bet ween sa&iCu/SEAj0assms e
propeller (16) and said duct (60), characterized in that a rigid
connection, in at least said longitudinal direction (L), is provided

bet ween sai d adjusting nenber (48) and ggid duct (60). 5 2 . The adjustable
propel | er arrangenent (12) according to claim1l, wherein said drive shaft
(14) conpri | ongi tudi nal ly extendi ng bore (62), said drive shaft (14)
further con‘gzi? a slit (64) providi ng a passage bet ween said bore (62)
and the outsi |

(46) further 819053?1 aajﬁétgblgé g)guewﬁ&igo% ({12 %ﬁéng gg\%s(h%ﬂ?ﬁ‘ é)étgﬁcﬁﬁa condwt
portion (68) ext erajprﬂagtudlhalwgwoe& dmgantadj(leable p@ae@ré@mdmnecta@mﬂﬂ y (46)
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sl eeve (72) and said outer elng rotata connected to one
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(84, 86) for sai nber propel rrangemnent
(12) according to claim 3, wherein said 5 connection arrangenent (76)

conprises a thyushe Qﬁ@eﬁétﬁ’@prf)@@)er arﬁangeﬁﬁ@rﬂ ﬁ@la@&ir@ﬁd; ® dllaﬁrﬁﬁe\bvhé?éln%élﬁ@ﬂgé?”em
(12) according t nt (82) is
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further comprises a slit (64) providing a passage between said bore (62) and the
outside of said drive shaft (14), wherein said conduit assembly (46) further

20 comprises a second conduit portion (68), said second conduit portion (68)
extending through said slit (64), said conduit assembly (46) further comprising a
chamber (70) which is adapted to extend circumferentially around said drive shaft
(14), said chamber (70) being in fluid communication with said second conduit
portion (68) and said duct (60).

25
3. The adjustable propeller arrangement (12) according to claim 2, wherein said
adjustable propeller arrangement (12) comprises an inner sleeve (72) and an outer
sleeve (74) each one of which extends circumferentially around said drive shaft
(14), said inner sleeve (72) being rigidly connected to said second conduit portion
30 (68), said inner sleeve (72) and said outer sleeve (74) being rotatably connected to

one another by a connection arrangement (76) rigidly connecting said inner sleeve
(72) and said outer sleeve (74) in at least said longitudinal direction (L), said inner
sleeve (72) comprising an inner wall (78) for said chamber (70) and said outer
sleeve (74) comprising an outer wall (80) for said chamber, said adjustable



0 6 . The adjustable propeller arrangenment (12) according to any one of
clains 3 to 5 wherein said duct (60) is |ocated on said outer sleeve (74).
7 . The asipustoaisb@sopr opel | er arrangenent (12) accor di ngPCOH/SERS0fBSDT
claims 1 to 6, wherein said adjustable propeller arrangenent (12) further
conprises a plurality of 5 conduit assenblies according to any one of
clains 1-6. 8 . The adjustable propellerzarrangenent (12) according to
claim7, wherein said adjustable propeller (16) conprises a hydraulic servo
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pitch conduit asse |'ura condurt assenblies
further cdénpri se@@eﬁ@@%%ﬁ%ﬂnﬁ R Wﬁ?%a%@éhﬁfVQ(%) providing a fluid
5 communi cation between said backward pitch chanber (38) and a backvvard

pitch conduit assenbl ct 110). 9 . The a usta e

B rangenent (1) TS eURA IR PReIBY ATrbomeit () Semesied e 4 e s S e
propeller (16) f sedihgarragempentyB2)ds m(eda\aittaghe(jwsgaid outéd daeste ¢AMMUNI cati on O
with at least a part of said adjusting nenber (48), wherein said plurality

of conduit assenblies conprises a cavity inlet assenbly ( 1 18) adapted to
provi de am i nltt The gdiebtaldmprapelieadianaementiid meeaidiog oany rye pBdgimadde & cavity

inl et conduit asﬁﬁ&@h%a@%ﬁﬁtééagbcm§@bﬁs£&Hu@-M&%e?ﬁ?condUit assenbl i es
further conprises a cavity outlet conduit assenbly (122) adapted to provide

an outlet fluid communi cation between 5 said cavity (50) and a cavity
out | et condui t7. asseailsfatiebpdld2dyanybmert (VB 28&drdifd.(d)any ohaveddims i ze6, i n t hat

said vessel (10),goAp" ?%?ﬁg%%b%@%%ﬁﬂ&%ﬁ@ §ﬁ8§§gbﬁ@n%% %H@ﬁ?g@g¥&%ﬁ9m

according to any one
di stri butisng fl uc@dvtt)amawoms a‘cr:@rmnartp ayj anstohglpimsgropel | er arrangenent (12),
sai d arrangenent (12) corrpri sing a drive shaft (14) extending in a

| ongi tudinal direction and an adj ustabl e propeller 16% connected to
said drive sha&tTQ%aﬁlUSt% HO%FU@f%SP@e'Hr(b%@P?%?'”Q Pejaip dnphereinggdat | east
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20 said piston (40) belng rigidly connected to said connecting member (48), wherein
said plurality of conduit assemblies comprises a forward pitch conduit assembly
(55) providing a fluid communication between said forward pitch chamber (36) and
a forward pitch conduit assembly duct (112), said plurality of conduit assemblies
further comprises a backward pitch conduit assembly (56) providing a fluid
25 communication between said backward pitch chamber (38) and a backward pitch

conduit assembly duct (110).

9. The adjustable propeller arrangement (12) according to claim 7 or 8, wherein said

adjustable propeller (16) further comprising a cavity (50) in fluid communication
30 with at least a part of said adjusting member (48), wherein said plurality of conduit

assemblies comprises a cavity inlet assembly (118) adapted to provide an inlet

fluid communication between said cavity (50) and a cavity inlet conduit assembly

duct (120), said plurality of conduit assemblies further comprises a cavity outlet

conduit assembly (122) adapted to provide an outlet fluid communication between
35 said cavity (50) and a cavity outlet conduit assembly duct (124).



| ongi tudi nal direction (L), of said adjusting nmenber (48), wherein said
nmet hod conprises a step of transporting said fluid between a duct (60) and
sai d adj wsDabloa3prcopel | er (16) in a conduit assenbly (4@rTaEXb@adsrg at

| east partially within said drive shaft (14), said duct (60) being |ocated
outside of said drive shaft (60) a first 5 distance (D), in said

| ongi tudi nal direction (40), fromsaid agjusting nenber (48) characterized
in that said nmethod further conprises a step of keeping said distance (D)
substantially constant during said transporting of said fluid. 12. The

met hod accordi to cLi 1, wherein said drive ft (14) conprises a O
Tongi tudi nal ol & vePLlal sl apaiarred h B ael vedthy Ol a Rt SR (L)
sai d drive shaft piopdler beanygmadta p?)edcdrding &t @atyenalbiht psmeding daigist udi nal axi s,
wherein said nethod further conprises a step of preventing said duct (60)
fromrotating around said |ongitudinal axis. 5 13. The nethod according to
claim 11 &r 1211 (eataop! Seir@uietihisdo AUVeTHEIM abafivsianisprapelipegyrasgenaifar t i ng a
I ongi tudinal l'y em\t,%ﬁ@didwaﬁlgéﬁénag@mpr@i‘n adridle Shimt(14)@enkiny Atd ve to said
drive shaft (14) en said ad uiagqg% menber ‘48% i 5 subA ect ed t.gda
| ongi t udi nal | 'y eW%’W@Inﬁbd'@F@ﬂjl(la) ta_djustabe propeller (16) connected to said drive
shaft (14), said adjustable propeller (16) comprising at least one propeller blade
(18, 22) and an adjusting member (48) connected to said propeller blade (18, 22)
10 such that the pitch of said propeller blade is controlled by the position, in said
longitudinal direction (L), of said adjusting member (48), wherein said method
comprises a step of transporting said fluid between a duct (60) and said adjustable
propeller (16) in a conduit assembly (46) extending at least partially within said
drive shaft (14), said duct (60) being located outside of said drive shaft (60) a first
15 distance (D), in said longitudinal direction (40), from said adjusting member (48)
characterized in that said method further comprises a step of keeping said
distance (D) substantially constant during said transporting of said fluid.

12. The method according to claim 11, wherein said drive shaft (14) comprises a
20 longitudinal axis extending parallel to said longitudinal direction (L), said drive
shaft (14) being adapted to rotate about said longitudinal axis, wherein said
method further comprises a step of preventing said duct (60) from rotating around
said longitudinal axis.

25 13. The method according to claim 11 or 12, wherein said method further comprises a
step of imparting a longitudinally extending displacement of said duct (60) relative
to said drive shaft (14) when said adjusting member (48) is subjected to a
longitudinally extending displacement.



