1 Propeller arrangement, in particular for watercraft The invention relates to a propeller arrangement,
in particular for a drive system of a watercraft, for example, a ship, comprising a propeller that is
rotatable about a propeller axis. Most watercraft comprise a drive system which comprises a propeller
that is rotatable about a propeller axis. When the water flows through the propeller surface spanned by
the rotating propeller, it is accelerated and twisted. As a result, turbulence can occur in the propeller

backwash. It is generally knpygp ity thisdHpeWRRES IS piatiil) fradicularbr digh in the area of the hub or
downstream of the hub when viewed in the direction of travel of the ship. This turbulence is also known

as "hub vortex" and has a negative effect on the drive pow-er. In order to reduce the hub vortex and
thus increase the efficiency of the propeller, it has been proposed, for example, in EP 0 255 136 Al to

provide fixed fins or floy guiding fins on the hub cap disposed do: r r er jn the
direction of tr SI'Wﬁ{ﬁ\{g%\iﬁ? Pagelsnﬁ & rg%%ﬁg?rhug%rﬁ Fgge%g\i\\%ﬁéﬁ%@%rggﬁrgn yﬂgnun%l\é::ted to the
propeller hubtandafoes retiterovialittHis: Tematiabettension pf itediap fopabetdhadlly retatiea to the

hub region. By, pr v'(ki}'hr; g % d fins on the hub cap which co-rotate with the propeller, a
weakening ofé;klzl%%é V%Fﬁtgeﬁ(gargd therefore an improvement in the drive power of the propeller can be

achieved. It is now the object of the present invention to provide a propeller arrangements with which

the hub vortey,can ba further reghsidsand H?ﬁ/@fﬁf'g%@ﬁy iheraforshiptnessinmnseyselidhin gbject is

solved with a propeller arrangement, in particular for a drive sys-?{em of a Wat%rc aft com\eﬁ ising a
i

propeller thatRiASEAELRDABb G BrERR G PXkis Witsardhg WaLELAR YGRSy PE)?B d. The
rotor fin is exggeigdttl¥panned by the rotating propeller, it is accelerated and twisted. As a

result, turbulence can occur in the propeller backwash. It is generally known
that this turbulence is usually particularly high in the area of the hub or down-
stream of the hub when viewed in the direction of travel of the ship. This turbu-
lence is also known as “hub vortex” and has a negative effect on the drive pow-

er.

in order to reduce the hub vortex and thus increase the efficiency of the propel-
ler, it has been proposed, for example, in EP 0 255 136 Al to provide fixed fins
or flow guiding fins an the hub cap disposed downstream of the propelier in the
direction of travel of the ship, i.e. in the propeller hub end region, which fins are
firmly connected to the propeller hub and co-rotate with this. The radial exten-
sion of the fins is substantially restricted to the hub region. By providing these
fixed fins on the hub cap which co-rotate with the propeller, a weakening of the
hub vortex and therefore an improvement in the drive power of the propeller

can be achieved.

It is now the object of the present invention to provide a propelier arrange-
ments with which the hub vortex can be further reduced and the efficiency

therefore further improved.

This object is solved with a propeller arrangement, in particular for a drive sys-
tem of a watercraft, comprising a propeller that is rotatable about a propeller

axis, where at least one rotor fin is further provided. The rotor fin is expediently



2 configured to be blade-like and disposed freely rotatably about the propeller axis. Accordingly, the
rotor fin is configured to be freely rotating or driveIeSf, l.e. it has no separate drive for the rotation
about the propeller axis but is optionally driven by the respectively prevailing ambient conditions, in
particular by the prevailing water flow, for rotation about the propeller axis. Expediently the at least one
rotor fin is disposed on the propeller backwash side, i.e. in the backwash of the (ship's) propeller. In

other words, thg Atipagt RN8sopsdiLikiosriedidpwsslease 9 theapsaRe bl thradisespeneef travel of
the ship. It is thus achieved that the backwash of lg_he pr Islg:-é]'glppi ges upon the at I?]ast one rotor fin

L ; wa pe
and this is expegidHP GRBhuiES i?PEﬂEﬂ'%‘ﬁ]‘é%éWﬁ%‘?irtq ieb égﬁﬁ?&%&’i!"? ot fin is
configured suehfhatd iafuencedive pronsier daclovasbon stioh proyseieer dkiat tthe isovtediormation in
the region of the hub, i.e. the so-called hyb vortex is reduced. This can be achieyed, for e ple,
whereby the ROtBERY G r%ﬁ8§ %?BSBHY@M\H&%%RW%%@%&?% 5 ?\ﬁsotpnsg %‘p%‘f‘.’é*’éﬁ Bsffh%ey gﬁc[)%eller in
the flow in the regitimgf thedruflowhic thetatiesuttb@vetht ipra pelieo guits &ipe diettyplop@lter flow in

the hub regio‘Pe S‘sr{d?%%nrset%lf!efﬂwsi%ﬁé@%ﬂa&ﬁ%}%\l ;h?gﬁgquﬁgm%egd ,H?éf‘,iﬁ‘r“ﬁ{edHSgﬁg the freely

rotatable configuration of the rotor ompare Ins known from the prior art, which are

attached firmbyash thé theb(shipshd repelearily eshotanovd the plojeaséront mseryfidtigaddte fin

according lo the Javepianhash Wik srdalpartsaecanuchaieaerdsven diakerfiapraion of the
W

mounting and the inflow, for exam&lee, speed of the inflow, degree of twisting etc. An improved flow
|

pattern of thetprspadbienagkihasi e thamyast iR PR RSE$EIBRIBERT YR 4 tREERSe a better
overall efficieggy. AsigrresHlintnaioveialbdpugipaErifigupERPelesistner manenly ilrraved. Usually
the rotational speed of the freely rotating at least one rotor fin will be lower than that of the propeller.
However, thid ks sehisc e i) be the case in every operating state. Since the at least one rotor
fin is intended to substantially exclusively influence the propeller flow in the hub region, it is further
provided that_the diameter.of a gircular, pat scribed, by the ratation of the at least one finis
smaller 3 tha é%%ﬁ#’@tésr %‘??%glﬂr%%é}f&rb aé(: ’c%l)rlgu%%%%‘%ﬁ IS hare %Ee:}sn?:rriégc “ﬂ/‘l’%eﬁ(‘)a%}e%most tip of
the rotor fin, whenwimvetdn the vaditekdfreotiaticrom the pegietiarfablie. Mhis erthe coneditdally
formed circular path is produced b o let i rotor.fi helWgtds sihe rotor
fin surface sp%\rjl%é’g '[:)%gﬁse 'gta%%%(?{o%ﬂe%r(ﬁ%?%rg §Sﬁ:égg %gé?%'%%g[aéﬁﬁ\%ﬂ%%%sﬁgmaﬁer than or has a
smaller diamegen¢hateshe propttietwistaciispasped 59 the pristing anedsipygher aaedier of the
rotor fin is sherter than ihe iepgthel therrinpalier WadestTbe resiristian faipisaalianegenfa-diameter

than the propeller diameter has the result that the influence on the propeller backwash is substantially

concentrated baned Hiub RegRsHeiowdaiBNe HHR S/EINR 3RE ERNSeAMARE Y DS IR EIRILN: the

propeller backwasBreo nat aase Bt eRrerions. dodhis aeanpssignsdtisaaeticoteibueashientapeous
that the diameter of the circular path of th@latgle%st oge rotor fin is less than 75%, gvarticularl less than
&t

55% and in pAPEclPLPIelE (T EReE B P%%FB%@II@ BRHE RV 1€ Bor fin
were larger apgcthedefiorgifhenindividubl capoefio bladesaviyedangeavehaiithietve s foteaadiae direction,
a negative influence on the propeller floy could possibly accur and strength. probl rise at
the at least o Eel%YoF(?ﬁ?.t ig Scﬁ‘o?%%%%%riﬁ%?pfg‘bgen?h%%g 9 gnyasrb%%lérgr)%ﬁgﬁaaf%ﬂ%egrably
stainless steeldr@ndisrreistablehmatenigis ated of thenufacniisgancbtbefinflevpriegigkarany flow

guiding body which is i 1] i nee. Wyl sINSionfl Lean be
used as rotor‘ﬁgrcle diy Sg%ﬁéﬁ%%igfgﬁ’pé}é%}éggyc%ﬂ%ﬂge{ (aé 'ﬁ\(ﬁor m%o be Elg?j%l%ﬁgﬁ?ﬁ-ﬁe. For

example, the rotpditecdatioveshfigueerrbihe sl gted gnidbginesignnetriure) wheaRfoHfIan be
configured wig, o1 Wiﬂé‘ﬂ’t&aot&)éﬁjéﬁf%?fﬂﬁ%ﬂ@y.%% fesmedndte bRt Risliler Bed as-a

pressure side and a suction side, where the suction side is then in particular curved %Etwards ina

circular arc steglienifdoeEsreestirimRENES HeEghR At He s Ra Al e fRsYiReisk,

however, a plgig-ghapad saBfigumtion Ravive Radatratialsflaf prefile-epdieth Higeewnsra tigved
configuration on both fin sides is also possible., Theeprrofile ofther tt%refin can furthermore be uniform

or different wiSiediBRbASEER AL YRR HNG G354 N every operating sta

Since the at least one rotor fin is intended to substantially exclusively influence
the propeller flow in the hub region, it is further provided that the diameter of a

circular path described by the rotation of the at least one rotor fin is smaller



4 ticular, the profile of the rotor fin can be turned into itself, i.e. twisted, when viewed in the longitudinal
direction of the fin. It is further preferred that the at least one rotor fin has one free end. The end of the
rotor fin opposite the free end is in this case expediently fastened on a pivot bearing which enables
rotation about the propeller axis. The free end is therefore usually furthest away from the propeller axis
when viewed in the radial direction from the propeller axis. The term "free end" is to be understood

such that thisignd p@ionphiheretorin st fastensd r-anethaticosRene deder MR WYaiié is

preferred that no nozzle or turbine ring is provided around, the free end region of the rotor fin, i.e. the at

least one rotPYIRTERSE B BLE8 Frte IO nv%e Mieweshid ihg. r#riLigsEhauiramyE RN Caccording
to the inventigp i inaxatiTuiarseitel) fesdeastpatipelaisecing deimr heatl prapelthicds wderstood in
the present case to be those propellers which are indeed rqtatable apo Ehe géopﬁjer axiFs but are not
pivotable abotR B RlRlGef %Wé%?gté)zriﬂbetﬁ}?w&tév&ra B ‘“’efdig’rﬂfg%hg {1835 0N rStSH 3T is

disposed on @pimtiedrégiahohthk psopelterditdr dfrihduphop allen ruslealy rihe httieastsosrm abeor fin is
also mounted pn the hub so that, it is fixed. freely rotatab| t ively. the, at least one
(;céa N,Qf dliwsagog ésawg‘ﬁer diameter %[Wa]n Ic%gg)g%%%ﬁ?fb%a@ %%%thec! bR/ N1 e

rotor fin can also ona component place r example, a separate hub end
piece or similpelierpAdicuikdingtys dwepketigth wiathieer edtor fiim is shepbeethantibedgratviohth@ree) hub

end. In a prefgrisLRmuAgIREntHI0 AR IS Shishst PORIRRIIARIRDIRAIPEB oo fRAS! one

stator fin co-rotating with the propeller is provided. Expediently the at least one stator fin is disposed

between the fesetljametanikacotbe Mot e Shspifbienee sraiHigyPieReYrsibaeaashbuRRNt, the at

least one statgripisiglispasertiaibe axiahdimGHorgRMNSYeyBeiReapalisprRNEHA BiEadbe at least
one rotor fin is disposed downstream of the at least one stator fin. The term "co-rotating” is to be

understood inViE3Fesun i RHueG RSP AP ERraREIEfPALNEsh A0 RALRCCHT BMHBA HeIg85with the
propeller, i.e. jatthie saAm:RisReRIApsHTagHeRcYd ERadanily tiae slatdidindsahefatasaidiectly

corteapondinlPEHABLER 8 IFE-LARE A (fulior b e ARl R BABCReh i
untwisting of thedpropetigcilaw!sachieydd%ih dh ehar etoofi¢ber roftthegion pblésrdfthiecfidiariraEnges upon
the rotor fin which Is driyenRv.58ld 1WAl eetn IVIBES I ABiBR TRE Y QLrowisied

larger when viewed in the radial direction, a negative influence on the propeller

flow could possibly occur and strength problems could arise at the at least one

rotor fin.

The rotor fin can in principle be made of any suitable material. Preferably
stainless steel or another suitable material is used to manufacture the rotor fin.
in principle, any flow guiding body which is configured to actively influence the
flow in a not-insignificant manner can be used as rotor fin. in particular, it is ex-
pedient to configure the rotor fin to be blade-like or fin-like. For example, the
rotor fin can be configured in the form of a guide fin. Furthermore, the rotor fin
can be configured with or without a hydrofoil profile. When formed with a hy-
drofoil profile, the fin has a pressure side and a suction side, where the suction
side is then in particular curved outwards in a circular arc shape and the pres-
sure side can be configured to be substantially fiat. In principle, however, a
plate-shaped configuration having a substantially flat profile on both sides or a
curved configuration on both fin sides is also possible. The profile of the rotor

fin can furthermore be uniform or different when viewed over its length. In par-



The at least one stator fin comprises a fin, i.e. a guide fin for non-insignificant influencing of the flow.
With regard to its material, its shape or other geome&rical configuration, it can advantageously also be
configured as described herein-before for the rotor fin. In particular, as with the rotor fin, it is expedient
that the length of the fin or fin blade of the at least one stator fin is not longer than the length of the
propeller blade. In particular, a circular path described by the stator fin during rotation can therefore

have a smallgr.digmetsr famiibe finpeiioefihecarppeliairTae rireuigeratieofthr lataxfiars

preferably less than 75%, particularly preferably less than 55%, in particular less than 35% of the
diameter of thiepepandhenRpaiediildsieseiHigifitan correspond to the length of the rotor fin -
in each when viewed in the radial direction. In addition, other dimensioning and configuration aspects
such as the angle of attack qr the depth of the, fin itn the a>§al jre’gtionr%:ea?rbg gln ilﬁgretrqg same as
the rotor fin ot VBT NAERIRTHSREHIT S AR SRR MO aRRRER e Bt feastore sthtor fin is
arranged offsgtebsbarfigleppikitespedtde thedpsdpeites bisdesptthiengippatianeteamaguient in the
axial direction. Cansequently, when viewed oyer the, circumfe t I Re.stator fin
. t =

is attached aP § ﬁ{é?gn\@géé}ft%H%Bo%stﬁ(gﬁtrbgﬁeﬁgp Hﬁéﬁn‘%ﬁj\%é{ g?ggéﬁgériﬁgdqgg .glEs{({ej\]/ieg:r)ag'iR stgtor fins
are provided fatvastaggolsthalitthesiator minthshodg e arsngedestivieme dhe hepartipbftides and
particularly PIEIANY AL BRoBRMS distense As Arerdeafibe afstuTangerenaaic

cien

favourable hydrodynamic effi Cy Is achieved. Advanta?eously the stator fin is arranged in such a

manner that irntbievead inegierisd iingeratRialiBidscish faske R 8L a M BRI ARABRI G trHily

between two propeller bladesrcfRRiXMmAtely cRIVRING: HPHIddeiNpdeistaor sy theoviesent 6 case
such that the stator fin when viewed in the circumferentigl direction is Io$ated on ta,e dista(%ce from one

propeller bladée® $RE SaPPHRIEIRF BIRHE tin' Salh AL LR ANRIREY NSRS LIRS Di8de central
point) in the raaae; hriyseed2hfbandrifhdo of the total distance, preferably in the range between 35%
and 65% of the total distance (in each case taking the central point of the stator fin as the basis). In a
preferred embodiment, a number of rotor fins and/or a number of stator fins are provided. In this
exemplary erfthedimentitbe piragsnafmotachindiagd eheplimatittiohstaior farsiavdaeqoddidrity
arranged in the axial direction at the samg height and distribut j .

distribution ov&Fth& %}Pcﬁﬁﬁfg-rﬂ,’gg e rpr)]arﬁéﬁ%a?fﬁﬁrgﬂg?féﬁ/%%%?%%g}.]it?gg al g@g%%esgqs
Expediently the thiosdipsaraiorsthdstatardimngesd sativeleabiylirttetgiapaiesarnie Mtargion to

their confiouralion (sheanse S8, MREHRL ol PoPURSIpIRe i sty sfrotor fins andior of stator fins
is not limited. Preferably two to seven rotor fins and/or sta%or fins, particularly preferably three to five
rotor fins and/or stator fins are provided. In particular, the stator fins and/or the rotor fins can each
have a same ¢gnathie RHiaEadvRARRARRUBN SRTIRUNBRp B satanlits iangiesiaéar Bhsrrapreorrespond

to the number of propeller blades. In particular, when providing the saméelanum er of stator,fins and

propeller bladeller iBuRrE e RooReHREMrALiathers BteP RS i dibeite? BRamat TR/ When

viewed in thetpda] ghireetimtin eagixaasrcenersiaiaitiln nthee Hisposte ettty tho prdpeiter
blades. Particularly advantageously |n this arrangement, the respectjve spubregion of.a propeller blade
on the turbuléM$H5RKNA HS%H‘:@%%/ eelrﬁ}é?'?? ?ﬁ%é’ghaczg & ggsrfﬁﬁgc? {%Cgit%?o?%% Iﬂ%Jabt’ Eép?a? icularly
efficient adjusimerd, ar sdigmraenhobthaditarefiorcamikenibeantideldn & farekpegieféritbatdéhhodiment,
the at least one,rotor fin and/or the at | one r fin.is, dli Qﬁﬁg at an angle of attack in relation to
the propeller 5%8.{?”5%?&%00% gtfﬁ%b%?ﬁr%%gﬁ o%éfﬂ(%@pﬁli'éa Eetwéen a longitudinal axis of the fin in
a cross-sectional view and the propeller axis or a parallel to the propeller axis. The individual rotor fins

andlor stator fifg gag;gggpnfgg{saem,q Pdifieishtangles clatpshdtiealpoassiiertagrrange al

the rotor fins wi 7 angle of attack and all the stator fins with a different predefined angle

of attack. Thefadjablansitsrassasesbnfresaiating wid the RopetanispREesmhiEHRAS Y same
direction, for gxarpieaBPEho RerbPrRA R stadoB Wb sAIRISD e Drsfatearldhat onBrpseieller

blade is adjusted in the same direction as the stator fins and/or the rotor fins, The stator flf%? and/or the

rotor fins can H8PRAPEHRE SRy AiNg ot RIELRItRE SBBRRMEALLD S it FEhPASAR If the

individual rotagfinschgsléeestatah Bnsiatalneatigur ed tniserdamest itite frepsibdvemdritwistedhaifferent
angles of attack!for the individugl fins are also cthainetd in sec ig?es.algigar i%ur%ars$§09@ IeT(?}feattack
can be betweBh'$88- 6 BF f@r%@sfgﬁg% OWARILGAN Preterabiy 40 1 60 The stator fins and/or
the rotor fins asemréferabty tnginigen fbeed vaddrsaspd ¢ tththpireangtecosatsack. thairihepitatan
adjustable arrangement which allows.an ad] ent : 0 is, haw, I asible.
By providing ﬁr? g\?]%‘fgsosﬁ gt%cr %Aagégpe@iffc% %ﬁ%eﬁ%%ﬁﬁﬁ&ﬁ%kﬁﬁgﬁ&%rg % r%%%ﬁﬁﬁ gfficient
untwisting can thus be achieved in a simple manner. The optimal angles of attack can vary from one
propeller arrangement to another depending on the particular circumstances (e.g. propeller size,
propeller speed, propeller blade profile etc.).



Expediently the at least one rotor fin and/or the at least one stator fin run radially to the propeller axis.
In a preferred embodiment a stator body is provided which is disposed on the front end side, i.e. at the
free end, on the propeller hub of the propeller and is firmly connected to the propeller hub. The at least
one stator fin is disposed on this stator body and is expediently also fastened to this. The at least one
stator fin and the stator body can be formed as a one-piece unit. The manufacture of the propeller

arrangementgaéé@@'H@%@&@F&wltménﬁy?tﬁeréiaﬁo@%ﬁie%éﬁe%sé%ﬂ@c@mecem@éd

monolithically with the propeller hub, but manufactured as a separate component and should only be

connected totENsaFEReHiRLBbiPriRa M FripRBID cbhisdYR RESREShEREN FbREZFRBIEL bolts.
This also proyidgscthiedpesibiliy @raigelaitvsly simpte seftelitinginl ha esing fes himpkleast one
rotor fin is expedjently configured to be water- lubri a}t)ed. Acc dinﬁ?l itisn toiélg—glybriﬁgated and also
not configureﬁ%’%é’@@%@‘é@6@5@6\%."%@%9& SRERREGE AN BSHBISEBH GRS Rfsealing
system needgtathe providgtbwhisf see ubestibe nmapifactunpgratitematotefianciiekpentdtivae of the
bearing. Furthermore, the bearing.js preferably configured as a compined axi d radial bearing. In
principle, hov&)é@*é?é‘%%}?&?ﬁﬁgﬁ \%%rﬁ] rﬁé%ggﬁgﬁé% %énafrr?r?ég’ cc)rr)%gﬁﬁ\ﬁ’%%ﬁé rotor fin in the
radial and axial direction is also possible. The bearing is preferably configured as a friction bearing and

provided o IBEPIINUSE Bl QB I LAINLPRAY A Gy e AR YN ARG fRRRE

configured to be'se ricating. rication bearings are also called "dry friction bearings" since

dry friction gen8rsiycing ofsthetflove. Wil regaibtd iy o aterivibicahrpproperiesLasssitie bearing
partners or opg Qi e A BEATRG SETRAIRaERERSIPeNE SR RKHRLS ¥ ho WeaddBian®ldrhAcation or

lubricants since solid fubricants are provided émbedded in the material they are manufactured from,

whereby the S6farnaiSaEshes ratos FlsuiR FRTHcHIVe ASRgtBBiaitn  Re AL tRERGSHERE thad

consequently Al HGIPThathwdintipedisntioae iehthaheoshaarifthalemanngaveiia with
respect to one another is made of plastic or Elastic com‘g@site and/or, of cetrﬁré]ic stiﬁé:ge%r%aterials to

form the self-H¥SEREH BEIRRPORFLEANNPLS AR BRFHE ARG ET Uk R E Bt ts of the
bearing can bgfasrted dienmidtetmAGN tHdefise bbgepbitettontiiningt enateriath ésdilsogossible.

The other bearin rt or the heari artner is prefer formed from.metal. for, exampl onze or
brass. By thist?ﬁ(%an RPETRE Iré%% 8‘5°§£?i%§ algﬁsicr%l; fied g%%’éﬁ% Igd%%ﬁﬁ%% br‘:ﬁ,eeilaenséB Eféé)'(gj to be
provided to pitBfiepartibuicatingréfarebinéelike rad TRbesirepaitiobldcdass Hea BedprsvibedliFrom

e o AREaRelTup e BPANE0 R IRIP O BHEAHRJOR B ARG ASBERURN AR O

the sea from earin le second ring part or bearing partner can preferably be

configured adengtavhghmeoiampinicinaachihes Nty ahirdhne efiRladirerdadton aedtiBhediently
firmly attacheg o, figREReRM RRASING ERMENalbA B&?E@fspiﬁﬁﬁ“’a%dtﬁ@g’ﬁ Enenbribeeblangt one

rotor fin is disposed in the axial direction at a short distance from the propeller. In particular the
distance depth of the fin in the axial direction can be similar or the same as the rotor fin

or even different from this.

In a further preferred embodiment, the at least one stator fin is arranged offset
by an angle with respect to the propelier blades of the propeller when viewed in
the axial direction. Consequently, when viewed over the circumference of the
propeller hub, the stator fin is attached at different positions on the propeller
hub than the propeller blades. If several stator fins are provided, advanta-
geously all the stator fins should be arranged offset to the propeller blades and
particularly preferably each at the same distance. As a result of the offset ar-
rangement a more favourable hydrodynamic efficiency is achieved. Advanta-
geously the stator fin is arranged in such a manner that when viewed in the
circumferential direction, it is disposed approximately centrally between two

propeller blades. “Approximately centrally” should be understood in the present



can be a maximum of 0.8 times the propeller diameter, preferably a maximum 9 of 0.5 times the
propeller diameter, particularly preferably a maximug of 0.3 times the propeller diameter. In the
present details, the measurement should be made in each case from the central point of the propeller
or the at least one rotor fin. Optionally an arrangement can be provided at a distance of 0.2 times the
propeller diameter or less. Expediently the arrangement of the at least one rotor fin can be provided at

:Ci';?gi dista’%ﬁ‘é‘é V%Htf_tﬁaw @;ﬁ%‘k%ﬁ% the Wé%ﬁ@%@?h&ﬁ%@eﬁﬁm giangilen ariangement

ng to the invention will be explained in detail hereinafter with reference to, an exemplary

embodiment %ﬁ@\ﬁ‘/rpfhtﬂﬁ% ditans ff??fﬁeoﬁélﬁég‘?éf‘?énk?e}ﬂ aif H1g.a 5W§%D§il(%r\§£§/vé%@g propeller

?rran?er_nentéggg. @Wﬁ@\nﬁé&@@@ﬁwmieﬁ\e@ﬁmﬂ&ﬂﬂﬁﬂwm@mgmwmmrmg?i‘igle?:shows a

rontal view of he ProReler ATEIOEFIERSPAT Gi9ae '8 2RUIRHR A BRIFBRLY BUAIDLRSAg;part o
and 65% of the total distance {in each case taking the central point of the stator

fin as the basis).

in a preferred embodiment, a number of rotor fins and/or a number of stator
fins are provided. In this exemplary embodiment the plurality of rotor fins and
the plurality of stator fins are expediently arranged in the axial direction at the
same height and distributed over the circumference. The distribution over the
circumference is particularly preferably uniform, i.e. at equal distances. Expedi-
ently the rotor fins and/or the stator fins can each be configured to be the same
in relation to their configuration (shape, size, material etc.). In principle, the
number of rotor fins and/or of stator fins is not limited. Preferably two to seven
rotor fins and/or stator fins, particularly preferably three to five rotor fins
and/or stator fins are provided. in particular, the stator fins and/or the rotor fins
can each have a same length. Further advantageously the number of rotor fins
and/or stator fins can correspond to the number of propelier blades. In particu-
lar, when providing the same number of stator fins and propeller blades, it is
preferred to arrange the stator fins offset to the propeller blades, where when
viewed in the axial direction, in each case one stator fin is then disposed be-
tween two propelier blades. Particularly advantageously in this arrangement,
the respective subregion of a propeller blade on the turbulent backwash of the
propeller is in each case assigned to a stator so that a particularly efficient ad-

justment or alignment of the stator fin can then be made.

In a further preferred embodiment, the at least one rotor fin and/or the at least
one stator fin is disposed at an angle of attack in refation to the propelier axis.
The angle of attack is included for example between a longitudinal axis of the fin
in a cross-sectional view and the propeller axis or a parallel to the propeller axis.
The individual rotor fins and/or stator fins can each have the same or different

angles of attack. It is also possible to arrange all the rotor fins with a predefined



ment from Fig. 1; and Fig. 5shows a frontal view of a propeller arrangement with stator fins arranged
offset to the propeller blades. Figures 1 to 3 shows g propeller arrangement 100 according to the
invention in each case in a side view, a perspective view and a frontal view. The propeller
arrangement 100 comprises a ship's propeller 10 which comprises a propeller hub 11 which is firmly
connected to a propeller shaft (not shown here). The propeller shaft runs along a propeller axis 13.

The propeller,shaftis mointsAdnp ahatihesrings\2ithal infenliouprdasiaciandebsriattaeipresent
case. The propeller hub 11 is disposed at the end on the shaft bearing 1 .§Fi \(/a%gg&ll [ lﬁla es 14

project from thaepREpEiEneiiof 1R thi tan i sireGir AR JiBhdnar e RIl&F blades 14
are arranged;yniferaaly, digtrntiod beexdevts oweh thepiausnipsenae efdhsoprepalleamalsd 1.
Furthermore, the propeller blades 14 each have ap angle.of attack 1o the propeller.axis 13, . where the
propeller bla&tesa‘l?%}é'efﬂr ?fiﬁfbetl?éﬂ%eé,%\si%’r& i'§t%§’b'\§(5? h'&r%%%éﬂwﬁ’fode WRSHA Bl h the
radial directionsotfaidifferént amglestof ditack peevaitacforslingdpothehseotitor dirthegpropetier blade
14. However, the shape of the individual propellgr b 4 i ' . frive gtator fins
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body 21 (se . _ in turn'is firmly connected to the propeller hub 11. Accordi?@]ly, the stator
fins 20 turn dahiRjrethifbAestiPRSpIBpRAEI&HaF: Hith IRE!BropaltItkE N 1bsrREIMERER P n &t sarily
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configured t the sam ation to their shape and their angle of attack. the rotor fins 30 and
the stator fins 20 are made of stainless steel. The bearing ring 41 consists of bronze. It can be seen

from Fig. 3 inaytigidanihatdhs iadial isngt &fithe tatyoling ek anshthieriart s Jthiswappsoximately
the same and the length of one fin 20, 30 is only about 10% to 20%, in particular 15% of the length of

a propeller bl&R!'Y A0 Fhe BFQRRIABF 3X%f the circular path described by the rotation of the rotor fin 30 is
accordingly very much smaller than the diameter 16 of the propeller 10. In particular the diameter 31 of
the 11 in a preferred embodiment a stator body is provided which is disposed on the

front end side, i.e. at the free end, on the propeller hub of the propeller and is

firmly connected to the propelier hub. The at least one stator fin is disposed on

this stator body and is expediently also fastened to this. The at least one stator

fin and the stator body can be formed as a one-piece unit. The manufacture of

the propeller arrangement is simplified as a result since the stator fins need not

be design in one piece or monolithically with the propeller hub, but manufac-

tured as a separate component and should only be connected to the propelier

hub by means of suitable connecting means such as, for example, bolts. This

also provides the possibility for a relatively simple retrofitting. _

The bearing for the at least one rotor fin is expediently configured to be water-

lubricated. Accordingly it is not oil-lubricated and also not configured to be



rotor fins 30 is only about 25% of the diameter 16 of the propeller 10. The diameter 31 of the rotor fins
30 approximately corresponds to the diameter of a circular path described by the stator fins 20 as a
result of the similar radial lengths. The individual stator fins 20 are each arranged in the axial direction
approximately directly downstream of a propeller blade 14. Figure 4 shows a sectional view through
the rear part of the propeller arrangement 100 viewed in the direction of travel of the ship 15. A stator

body 21 is plagsd @nihedsa:sitisendsreaion dvaned dherREaslesdrbibk. liBei ciaton kedlingl has a
similar diameter to that of the propeller hub 11 in the area of tBe connegion to the r}#]b 11. In the
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rectangular outline where the two corner regions 201, 202 located remote from the hub 11 are
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propeller hub 11. Towards the other side (when viewed downstream in the axial direction), the stator
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well as the two bearing rings 43, 44 aligned transversely to the propeller axis 13. The friction bearing
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propeller blades % When Viewed in the circumferential direction, the stator fins 20 are disposed
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blade 14. The distance from one propeller blade 14 to the other is measured in the circumferential
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blades 14a, 14b when a central point C;I;j of the stator fin 20 is arranged on the circumferential
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blade central point CP1 and the second propeller blade central point CP2. In 13

In a further preferred embodiment, the at least one rotor fin is disposed in the

axial direction at a short distance from the propeller. In particular the distance

can be a maximum of 0.8 times the propeller diameter, preferably a maximum



general, the central points CP1, CP2, CP3 can be defined as the geometric centers of the area
covered by a propeller blade 14 or stator fin 20, wheg) viewed in the direction of the propeller axis 13.
However, the central point may also be defined as the center of mass of a propeller blade 14 or stator
fin 20. Other definitions are possible as well. Accordingly, when imagining a first line L1 through the
propeller axis 13 and the first propeller blade central point CP1, a second line L2 through the propeller

axis 13 and the gesonddropelisrane ceniraReINbSR2uRR B HareiBg, L3 thaewabrhemoopeller axis
13 and the stator fin central point CP3, wherein the lines L1, L2, L3 are at a right a%%:teégomgtpropeller
ok

axis 13 and 5iterel Tagiang RligrariemMetacH 458, RrEsePArifeans, dREIREETERTY and
second line Le kRdgdlinidadrnisstveanaies ce see0ndiande ha prebailier datigieaf et one
approximately equal value by the third line L3. Here, approximately equal means tf}aﬁ? . second angle
A2 (or equivalEHRY, e COMNBNLATAT ASE A 168 DB BHIGE PSR 555 Of (he 1aFangle Al
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The propeller arrangement according to the invention will be explained in detail
hereinafter with reference to an exemplary embodiment shown in the drawing.

In the figures schematically:

Fig. 1 shows a side view of a propeller arrangement;

Fig. 2 shows a perspective view of the propeller arrangement from Fig.
1;

Fig. 3 shows a frontal view of the propeller arrangement from Fig. 1;

Fig. 4 shows a sectional view through a part of the propelier arrange-

ment from Fig. 1; and
Fig. 5 shows a frontal view of a propelier arrangement with stator fins

arranged offset to the propelier blades.

Figures 1 to 3 shows a propelier arrangement 100 according to the invention in
each case in a side view, a perspective view and a frontal view. The propelier
arrangement 100 comprises a ship’s propeller 10 which comprises a propeller
hub 11 which is firmly connected to a propeller shaft (not shown here). The
propeller shaft runs along a propeller axis 13. The propeller shaft is mounted in
a shaft bearing 12 that is configured as a stern tube in the present case. The
propeller hub 11 is disposed at the end on the shaft bearing 12. Five propeller
blades 14 project from the propelier hub 11 in the radial direction to the propel-
*ler axis 13. The propeiler blades 14 are arranged uniformly distributed when
viewed over the circumference of the propeller hub 11. Furthermore, the pro-
peller blades 14 each have an angle of attack to the propeller axis 13, where the

nropeller blades 14 are turned into themselves or twisted over their length



13Propeller axis 14Propeller blade 14afirst propeller blade 14bsecond propeller blade 15Direction of
travel of ship 16Propeller diameter 20Stator fins 20]_1801Corner regions 203Front partial region
204Trailing edge

when viewed in the radial direction so that different angles of attack prevail ac-
cording to the section of the propelier blade 14. However, the shape of the indi-
“vidual propeller blades 14 is the same in each case. Five stator fins 20 are dis-
posed downstream of the propeller 10 when viewed in the direction of travel of
the ship 15. The term “direction of travel of the ship” is to be understood in the
present case as the direction of travel of the ship or watercraft when travelling
forward. The stator fins 20 are disposed on a stator body 21 {see Fig. 4} which in
turn is firmly connected to the propelier hub 11. Accordingly, the stator fins 20
turn during rotation of the propeller shaft with the propeller hub 11 and there-
fore necessarily with the propeller 10. The stator fins 20 are formed as flat,
plate-like {fin) bodies substantially on both fin sides. The stator fins 20 have an
angle of attack with respect to the propeller axis 13. This angle of attack is about
45°. The angle of attack of the stator fins is greater than the average angle of
attack of the propeller blades.

When viewed in the direction of travel of the ship 15, five rotor fins 30 are fur-
ther provided downstream of the stator fins 20. The rotor fins 30 are firmly at-
tached to a bearing ring 41 of a friction bearing 40 {see in particular Fig. 4). The
rotor fins 30 are arranged distributed at a uniform distance around the bearing
ring 41 and are freely rotatable about the propeller axis 13. The rotor fins 30 are
also configured as plate-shaped guiding or fin bodies provided with flat sides,
which have an angle of attack to the propeller axis 13. The angle of attack has
the same direction as that of the stator fins 20 or the propeller blades 14 but
the angle of attack of the rotor fins 30 has a smaller value than the angle of at-
tack of the stator fins 20 or of the propeller blades 14. The individual rotor fins
30 are configured to be the same in relation to their shape and their angle of
attack. Both the rotor fins 30 and the stator fins 20 are made of stainless steel.
The bearing ring 41 consists of bronze. It can be seen from Fig. 3 in particular
that the radial length of the stator fins 20 and the rotor fins 30 is approximately
the same and the length of one fin 20, 30 is only about 10% to 20%, in particular
15% of the length of a propeller blade 14. The diameter 31 of the circular path
described by the rotation of the rotor fin 30 is accordingly very much smaller
than the diameter 16 of the propeller 10. in particular the diameter 31 of the



21Stator body 22Tapering 221Circumferential surface 222Front side surface 230uter region 24Bolt
30Rotor fins 301, 302Corner regions 303Rear partiaﬂegion 304Leading edge

rotor fins 30 is only about 25% of the diameter 16 of the propeller 10. The di-
ameter 31 of the rotor fins 30 approximately corresponds to the diameter of a
circular path described by the stator fins 20 as a result of the similar radial
lengths. The individual stator fins 20 are each arranged in the axial direction ap-
proximately directly downstream of a propelier blade 14.

Figure 4 shows a sectional view through the rear part of the propeller arrange-
ment 100 viewed in the direction of travel of the ship 15. A stator body 21 is
placed on the front-side end region 11a of the propeller hub 11. The stator body
21 has a similar diameter to that of the propeller hub 11 in the area of the con-
nection to the hub 11i. In the further course in the axial direction, the stator
body 21 has a tapering 22. This tapering is also configured cylindrically like the
other region of the stator body 21. Thus, a stepped outer contour of the stator
body 21 is obtained with an outer region 23 projecting laterally over the taper-
ing region 22. Connecting means, i.e. bolts 24 are guided through this outer re-
gion 23, which connecting means extend into the propeller hub 11 and connect
the stator body 21 firmly to the propeller hub 11. From this outer region 23 of
the stator body 21 the stator fins 20 project radially outwards. These are pref-
erably formed in one piece with the stator body 21. The $tator fins 20 have a
substantially rectangular outline where the two corner regions 201, 202 located
remote from the hub 11 are configured to be rounded. A front subregion 203 of
the stator fin 20 projects over a subregion of the propelier hub 11. Towards the
other side {when viewed downstream in the axial direction), the stator fin 20

ends approximately flush with the outer region 23 of the stator body 21.

The tapering section 22 of the stator body 21 has a circumferential surface 221
and a front side surface 222. A bearing sleeve 42 consisting of plastic is attached
firmly to the circumferential surface 221. The bearing ring 41 of the rotor fin 30,
which is made of bronze, further lies on this bearing sleeve 42. The bearing
sleeve 42 has self-lubricating properties so that overall a self-lubricating friction
bearing 40 is obtained. The rotor fins 30 can rotate freely with the bearing ring
41 on the bearing sleeve 42. In the axial direction the bearing ring 41 is also
bordered by two bearing rings 43, 44 also formed from a self-lubricating plastic



31Diameter (circular path) of rotor fins 15 40Friction bearing 41Bearing ring 42Bearing sleeve 43,
44Bearing ring 50End cap 51Bolt CP1central point qufirst propeller blade

material, which are aligned perpendicular to the propeller axis 13. The bearing
ring 43 is in this case arranged fixedly on the front face of the outer region sec-
tion 23 of the stator body 21. The bearing ring 44 on the other hand is arranged
fixedly on an end cap 50, which in turn is fastened with bolts 51 to the tapering
22 of the stator body and abuts against the front side face 222. The friction
bearing 40 thus consists of the bearing sieeve 42, the bearing ring 41 on which
the rotor fins 30 are attached, as well as the two bearing rings 43, 44 alighed
transversely to the propeller axis 13. The friction bearing 40 is therefore config-

ured as a combined axial and radial bearing.

The rotor fins 30 have a substantially rectangular outline, where the two corner
regions 301, 302 arranged at a distance from the propelier hub 11 or the stator
body 21 are configured to be rounded. A rear subregion 303 projects over the
end cap 50 and ends approximately flush with this. On the opposite side (up-
stream when viewed in the axial direction), the leading edge 304 of the rotor fin
30 is located almost directly downstream of the trailing edge 204 of the stator
fin. That is the stator fins 20 and the rotor fins 30 follow immediately behind
one another in the axial direction. Likewise the stator fins 20 are only disposed

at an extremely short distance from the propelier 10.

Figure 5 shows a frontal view of a propeller arrangement 100 according to the
invention with stator fins 20 arranged offset to the propeller blades 14. When
viewed in the circumferential direction, the stator fins 20 are disposed approxi-
mately centrally between two propeller blades 14, that is the stator fins 20,
when viewed in the circumferential direction, are located on the distance from
one propeller blade 14 to the next propeller blade 14. The distance from one
propeller blade 14 to the other is measured in the circumferential direction
from a propeller blade central point CP1 of a first propeller blade 14a to a pro-
peller blade central point CP2 of a second propeller blade 14b. A stator fin 20 is
disposed between two propelier blades 14a, 14b when a central point CP3 of
the stator fin 20 is arranged on the circumferential distance {or on a line con-
centric and parallel to the circumferential distance) between the first propeller
blade central point CP1 and the second propeller blade central point CP2. In



CP2central point of second propeller blade CP3central point of stator fin Lifirst line through first central
point L2second line through second central point L3i|l§ird line through third central point AlAngle
enclosed between first and second line A2Angle enclosed between first and third line A3Angle
enclosed between second and third line 16

general, the central points CP1, CP2, CP3 can be defined as the geometric cen-
ters of the area covered by a propeller blade 14 or stator fin 20, when viewed in
the direction of the propeller axis 13. However, the central point may also be
defined as the center of mass of a propeller blade 14 or stator fin 20. Other def-
initions are possible as well. Accordingly, when imagining a first line L1 through
the propeller axis 13 and the first propeller blade central point CP1, a second
line L2 through the propeller axis 13 and the second propeller blade central
point CP2, and a third line L3 through the propelier axis 13 and the stator fin
central point CP3, wherein the lines L1, L2, L3 are at a right angle to the propel-
ler axis 13 and extend radially outwards in each case, a first angle Al enclosed
between the first and second line L1, L2 is divided into two angles, a second an-
gle A2 and a third angle A3, of approximately equal value by the third line L3.
Here, approximately equal means that the second angle A2 (or equivalently the
complementary angle A3) lies in the range of 25% to 75% of the first angle AL

in particular, in the views in Figs. 1 and 2 it can be seen that for the system
comprising propeller hub 11, stator body 21, bearing ring 41 and end cap 50, an
overall closed, step-free profile is obtained, which in this respect is streamlined.



Claims 1. Propeller arrangement (100), in particular for a drive system of a watercraft, comprising a
propeller (10), said propeller (10) being rotatable abﬁ?hlt a propeller axis (13), wherein at least one rotor
fin (30) is provided which is disposed freely rotatably about the propeller axis (13), wherein the
diameter (31) of a circular path described by the rotation of the at least one rotor fin (30) is less than
the diameter (16) of the propeller (10). 2. The propeller arrangement according to claim 1,
characterise%@épégégqigg least one rotor fin (30) is disposed on a propeller hub (11) of the propeller
(10). 3. The propelter airangement according to claim 1 or 2, characterised in that the diameter (31) of
the circular path of the at least one rotor fin (30) is less than 75%, preferably less than 55%,
particularly preferably less than 35%, most preferably less than 25% of the diameter (16) of the
propeller (10). 4. The propeller arrangement according to any one of the preceding claims,
characterisedfPthat at leaRiRRYIALRMEEE05 Lo-rotating with the propeller (10) is provided, which is
preferably disposed between the freely rotatable at least one rotor fin (30) and the propeller (10).

10 Propelier
11 Propeller hub
11a Hub front side
12 Shaft bearing
13 Propeller axis
14 Propeller blade
14a first propelier blade
14b second propeller blade
15 Direction of travel of ship
16 Propelier diameter -
20 ~ Stator fins
201, 201 Corner regions
203 Front partial region
204 Trailing edge
21 Stator body
22 Tapering
221 Circumferential surface
222 Front side surface
23 QOuter region
24 Bolt
30 Rotor fins

301, 302 Corner regions
303 Rear partial region
304 Leading edge

31 Diameter {circular path) of rotor fins



5. The propeller arrangement according to claim 4, characterised in that the at least one stator fin (20)
is disposed on a propeller hub (11) of the propeller (i.g)) and is firmly connected to said hub. 17 6. The
propeller arrangement according to claim 4 or 5, characterised in that the diameter of a circular path
described by a rotation of the at least one stator fin is less than the diameter (16) of the propeller (10),
in particular the diameter of the circular path of the at least one stator fin is less than 75%, preferably
less than SS%OparticuIarly,jp{@cf,%r,@gg/alﬁﬁé than 35% of the diameter (16) of the propeller (10). 7. The
propeller arraE:(E:]ement according to claim’5 or 6, characterised in that

Bearing ring
42 Bearing sleeve
43, 44 Bearing ring
50 End cap
51 Bolt
CP1 central point of first propeller blade
cP2 central point of second propeller blade
CP3 central point of stator fin
L1 first line through first central point
L2 second line through second central point
L3 third line through third central point
Al Angle enclosed between first and second line
A2 Angle enclosed between first and third line

A3 Angle enclosed between second and third line



the at least one stator fin (20) is arranged offset in the axial direction with respect to the propeller
blades (14) of the propeller (10). 8. The propeller arrgngement according to any one of the preceding
claims, characterised in that a number of rotor fins (30) and/or stator fins (20) are provided, which are
arranged distributed in the circumferential direction about the propeller axis (13). 9. The propeller
arrangement according to claim 8, characterised in that the number of rotor fins (30) and/or stator fins
(20) correspgiiggit@ the number of propeller blades (14) of the propeller (10). 10. The propeller
arrangement according to any one of the preceding claims, characterised in that the at least one rotor
fin (30) and/or the at least one stator fin (20) have an angle of attack with respect to the propeller axis,

wherein the angle of attack is in particular 10 to 800, preferably 250 to 700, particularly preferably 400

to 60. 18
Propeller arrangement {100), in particular for a drive system of a water-

craft, comprising a propelier (10), said propelier {10) being rotatable
about a propeller axis (13), wherein at least one rotor fin (30} is provided
which is disposed freely rotatably about the propeller axis (13), wherein
the diameter (31) of a circular path described by the rotation of the at
least one rotor fin (30) is less than the diameter (16) of the propeller (10).

2. The propeller arrangement according to claim 1,
characterised in that
the at least one rotor fin {30) is disposed on a propeller hub {11} of the
propeller {10).

3. The propeller arrangement according to claim 1 or 2,
characterised in that
the diameter {31} of the circular path of the at least one rotor fin (30} is
less than 75%, preferably less than 55%, particularly preferably less than
35%, most preferably less than 25% of the diameter (16) of the propeller
(10).

4. The propeller arrangement according to any one of the preceding claims,
characterised in that
at least one stator fin {20) co-rotating with the propeller (10} is provided,
which is preferably disposed between the freely rotatable at least one ro-
tor fin {30} and the propeller {10).

5. The propelier arrangement according to claim 4,
characterised in that
the at least one stator fin {20) is disposed on a propeller hub (11) of the
propeller (10} and is firmly connected to said hub.



11. The propeller arrangement according to any one of the preceding claims, characterised in that the
at least one rotor fin (30) and/or the at least one statgr, fin (20) are arranged to run radially to the
propeller axis (13). 12. The propeller arrangement according to any one of claims 4 to 11,
characterised in that the at least one stator fin (20) is disposed on a stator body (21), wherein the
stator body (21) is disposed on the front end side on a propeller hub (11) of the propeller(10) and is

firmly connecged to e prppeles {14l rﬁé]tTJ&&rgm%'?a a4aRgegrent according to any one of

claims 2 to 12, characterised in that a friction bearing (40), in particular a self-lubricating friction
bearing, is prOV|dedC$r@'EHét9ft§§é{II'é‘rtI’?@B (11) or on the stator body (21) for mounting the at least one
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bearing (40) comprises a first bearin element attachei ir the pro eII B ’{H)]e-g or to the stator
body (21) and a secIREHB ARy &8 RIS jcﬁ-:gn Fj’ Rf? %I% XM ﬁEI bearing

element is movable wwgam@rtaftmeﬂwcbwmaleﬁmm amkéwhexmﬂaecmﬂse\axstles@tmDr fin (30)
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of the preceding clai
the diameter (16) of the propeller {10).

7. The propelier arrangement according to claim 5 or 6,
characterised in that
the at least one stator fin {20) is arranged offset in the axial direction

with respect to the propeller blades (14) of the propeller (10).

8. The propeller arrangement according to any one of the preceding claims,
characterised in that
a number of rotor fins (30) and/or stator fins (20} are provided, which are
arranged distributed in the circumferential direction about the propeller
axis {13).

9. The propeller arrangement according to claim 8,
characterised in that
the number of rotor fins {30) and/or stator fins (20) corresponds to the
number of propeller blades (14) of the propeller (10).

10.  The propeller arrangement according to any one of the preceding claims,
characterised in that
the at least one rotor fin {30) and/or the at least one stator fin {(20) have
an angle of attack with respect to the propeller axis, wherein the angle of
attack is in particular 10° to 80°, preferably 25° to 70°, particularly pref-
erably 40° to 60°.



the at least one rotor fin (30) is disposed in the direction of the propeller axis (13) at a short distance
from the propeller (10), in particular at a dis- tance of @ maximum of 0.8 times the propeller diameter
(16), preferably 19 a maximum of 0.5 times the propeller diameter (16), particularly preferably a
maximum of 0.3 times the propeller diameter (16).

11. The propeller arrangement according to any one of the preceding claims,
characterised in that
the at least one rotor fin (30) and/or the at least one stator fin (20} are

arranged to run radially to the propelier axis (13).

12.  The propeller arrangement according to any one of claims 4 to 11, char-
acterised in that
the at least one stator fin (20} is disposed on a stator body (21), wherein
the stator body (21) is disposed on the front end side on a propeller hub
{11) of the propeller{10) and is firmly connected to the propeller hub
(11).

13.  The propeller arrangement according to any one of claims 2 to 12, char-
acterised in that
a friction bearing (40), in particular a self-lubricating friction bearing, is
provided on the propeller hub (11) or on the stator body (21) for mount-
ing the at least one rotor fin (30).

14. The propelier arrangement according to claim 13,
characterised in that
the friction bearing (40) comprises a first bearing element attached firmly
to the propeller hub {11) or to the stator body (21) and a second bearing
element, in particular a bearing ring (41}, wherein the second bearing
element is movable with respect to the first bearing element and wherein
the at least one rotor fin (30} is firmly attached to the second bearing el-

ement.

15.  The propeller arrangement according to any one of the preceding claims,
characterised in that
the at least one rotor fin (30} is disposed in the direction of the propeller
axis {13} at a short distance from the propeller {10), in particular at a dis-
tance of a maximum of 0.8 times the propeller diameter (16), preferably
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a maximum of 0.5 times the propeller diameter {16}, particularly prefera-

bly a maximum of 0.3 times the propeller diameter (16}.



