NOZZLE PROPELLER FOR SHIPS The invention relates to a nozzle propeller for ships, in particular
for offshore craft, tugs and inland navigation vessels, or ships having a fixed, non-rotatable nozzle
enclosing the propeller and a fin system. Nozzle propellers of this type further comprise a fixed
propeller encased by the nozzle, also called "screw propeller” in everyday language. Drive units of
watercraft, in particular of ships, which comprise a propeller surrounded or encased by a nozzle
configured as a nozzle ring are designated as nozzle propellers. Nozzle rings of this type are also
called "Kart nozzleghzFne propelan digposeddnibe interior of the nozzle is configured to be fixed in
this case. In-principle, in the prior art there are nozzle propellers in which the nozzle surrounding the:
propeller is configured to be fixed. In nozzle propellers of this type having a fixed nozzle, an additional
manoeuvring arraigeneveniinmpadistdarta radeerzieysbpelprovideshipshnprapiiaabaskwash, i.e.
behind the nozzle e i i irect f travel of the ship. In_addition, nozzle
propellers are knoﬁ&%e#é%ﬁgp g\%ela\ggv '}%ﬁﬁ%g‘r’,' z%tzt%ﬂlsg ?é?ﬁgbﬁera%g? §t tggiwe"’]d%ﬁ(?é;eller disposed
in the interior. SuchProtataiBkien sz BpRasRg cHieberoretio awhtrofithsyetasrcidezetethat additional

manoeuvring systgrageiiied asthisldps aathepienpiisBeomiteddhaarespatinveptiaa relates
exclusively to nozzle rop?llers havin%ra fixed n%%;Ie and naot to those having a rotatable nozzle. The

nozzle or the nozZI8%A% A58 FALSENRHEY SY RSB SIRFHTERY L8XFYAGSrive. In this respect, such

nozzle propellers are frequently used in tugs, supply ships and the like which must each deliver a high

thrust. The nozzleganfi e.rng isin thi normall gﬁﬁgi I ing tube which
forms the wall of the nogﬁﬁeg. Fl\fé%é} &Féﬂhﬁg%\}gd(ﬂ%eg&u %(’)\?\‘/’gs s)%he er%%%t’?gg%, the nozzle

propellers can traf$fépiifled or encased by a nozzle configured as a nozzle ring are

designated as nozzle propellers. Nozzle rings of this type are also called
‘Kort nozzies”. The propelier disposed in the interior of the nozzle is
configured to be fixed in this case. In principle, in the prior art there are
nozzie propellers in which the nozzle surrounding the propeller is
configured to be fixed. In nozzle propellers of this type having a fixed
nozzie, an additional manoeuvring arrangement, in particular a rudder,
must be provided in the propelier backwash, i.e. behind the nozzie
propeller when viewed in the direction of travel of the ship. In addition,
nozzle propellers are known in the prior art in which the nozzle is rotatabie
about the fixed propelier disposed in the interior. Such rotatable nozzle
propeiiers can be used to control the watercraft so that additional

manoeuvring systems such as rudders can optionally be omitted.

The present invention relates exclusively to nozzle propeliers having a
fixed nozzle and not to those having a rotatable nozzie.

The nozzle or the nozzle ring has the function of increasing the thrust of
the drive. In this respect, such nozzle propeliers are frequently used in
tugs, supply ships and the like which must each deliver a high thrust. The
nozzle configured as a nozzle ring is in this case normally a conically
tapering tube which forms the wall of the nozzie. Due to the tapering of the

iube towards the stern of the ship, the nozzie propeliers can fransfer an



additional thrust to the watercraft without the engine performance needing to be increased. In addition
to the propulsion-enhancing properties, pitching during the sea crossing is furthermore reduced by this
means with the result that in heavy seas the losses of speed are reduced and the bearing stability can
be increased. Since the intrinsic resistance of the no2zle propeller or a Kort nozzle increases
approximately quadratically with increasing ship's velocity, their advantages are particularly effective in
slow ships which must produce a large propeller thrust (tugs, fishing vessels etc.). A nozzle propeller

for ships is known Zidh) 24390 & Roiscsypa i ot Widashyit Besrrsalrekaitargzle. However,
in contrast to the enri?ric- nozzle %Jéogel-ler- gfhe Kart nﬁéjzle is not fixed but is-configured to be pivotable
about a propeller%9 2N EBE T RadRr BEREITR dRiel"® MRS RIPREGEa AiBRETERzontally and
vertically aligned fipicanegdispiog ebebets muldbeny apkiithianhere vizivedd byaisnakadi edtion of flow of
the Kort nozzle. In,Qrd li isey S| cti e_rot le_ar pivoiable Kort nozzle
when reversing, tﬁg%igéﬁ%hﬁgvﬁdggéqr&rg%%%?ﬂgg %%gséIﬁ%\%ﬁ?ﬁ%?ﬁg%@aﬁéﬁg the nozzle
and project into th@®RFMFesiakiliyr candPre iBpiRasesly aingenteadntdasie sesisipaardiiclstral axis of the
nozzle propeller Whggz#eeiopefef 05 aSRBHORBLYIEWndroaue] TapdRihafly 38amizaiguide device

for influencing the efflux in single-screw and. mylti-screw inland navigation vessels. Disclosed is an
arrangement comph&i 'a"éeaﬁ'g%???&:l&ti RFIB P EAVARRACS AR R TR IR ERGEYRRIly underneath
the propeller axis, siog twioipexistig proge|lprdshackes dems: Arppelge dirirdlif@atien tdranginlet edge of
the tail surface of gfleast 200,with respect to the clamping plane is described. In substantial regions of
the propeller circular surface in the efflux the single tail surface produces a circumferential component
opposite to its direction of rotation as pre-swirl ahead of the propeller, with the result that the propeller

Eo%erda}tes ener}giﬂcg&ymom t@n%(uw@blw_ i&ﬁﬁ@ﬁﬂFermﬁ/ioe@?, f Hggium@sit@%@égii_w o which
mbodiments of the invention, seek to provide a nozzle propeller.of the type specified initially which,
compared to the kt%c\?\\/’rlnfﬁgtﬂ?g SrSB"@?g sq K%EB Eﬁﬁﬁfﬁng%‘gé‘é%wel88ﬁfé¥5 qr?@?egggﬁ”fbw-rope pulls
at the same engin@p@&m%mﬁghﬁtﬁeKbé_aﬂxiﬁeei‘atmm rfieee \wateisicgoigedetuidicadly more _
favourably onto the GBS G BRSISIAVE) hersul dakielean heciaupthahihssame engine

power. . i ) . '
the rudder action, horizontally and vertically aligned fins are disposed

behind the propelier when viewed in the main direction of flow of the Kort
nozzle. in order to likewise intensify the rudder action of the rotatable or
pivotable Kort nozzle when reversing, two fins are provided in front of the
propelier, which fing are attached to the nozzie and project into the nozzie
interior, and lie oppos.ite!y and in each case on a vertical central axis of the

nozzie propelier when seen in a cross-sectional view.

Known from DD 287 383 A3 is a guide device for influencing the afflux in
single-screw and multi-screw inland navigation vesseis. Disclosed is an
arrangement comprising a single, relatively large pre-swirl fin or guide fin
located vertically underneath the propelier axis, and two existing propelier
bracket arms. An angle of inclination of an inlet edge of the tail surface of
at least 20° with respect to the clamping plane is described. In substantial
regions of the propeller circular surface in the affiux the single tail surface
produces a circumferential component opposite to its direction of rotation

as pre-swirl ahead of the propelier, with the result that the propeller



According to an aspect of the present invention, there is provided a nozzle propeller for watercraft, in
particular for offshore craft, tugs and inland navigation vessels, comprising a fin system, a fixed nozzle
and a propeller, wherein the propeller is disposed inside the nozzle, wherein the fin system comprises
one or more guide fins which are disposed in the flow direction ahead of the propeller, and wherein the
guide fins are disposed in such a manner that more3guide fins are disposed on the propeller upturning
side of the nozzle propeller than on the propeller downturning side of the nozzle propeller and/or
wherein the guide fins are disposed in such a manner that said guide fins form an asymmetric fin
system. Embodirapatsief thedrymititn arerbasedonitlyedintlitg thatea Uptersviyrlidinisystem for nozzle
propellers, in part(ilc%al gg)sr O%r,&or}]ozzles, is particularly favourable for increasing the tow-rope pull and
specifically in the aforésaid arrangement of the guide fins. As a result of this arrangement of the guide
fins of the fin system, an increase in the tow-rope pull by 10% or a power saving of up to 10% is

achieved. 3a The-igHadiprang iginivvaaskiertdhrnz e iehsipspisisnsarriepskas that side of
the nozzle propeller in ngc_h In a cross-sectional view th%r?ro eller turns fror%})ottom to top when

travelling forwardSPATES dlﬁ'ﬂ Y PO SPEPREFRE oo R8FF SRR PSR Hownturning
side. The propellesiioptimniagsadd-eloaitdsromigselesdiewhened psépat dtedsbynaremgaginary, internal

vertical central ling yher)Seep ) A&7 BS % SAEIRAR MG\ PESERLEINIRILa) -ade fins forming

the fin system are flow guide 'surfaces In the sense of stators whicli are disposed on the nozzle
propeller and infli@WRE aRY Ipcie: AR SFIRY RIRRS RS wie Hsriesit haidgeserniXedly on the

nozzle propeller. $he-graangesasiy ofqrguiaedn on the propeller upturning side should be understood
in such a manner that in a cross-sectional view, the guide fin or at least a substantial part of the guide

fin is disposed on the propeller upturning side of the nozzle propeller. The same applies analogously to
the downtuning si@ecording to an aspect of the present invention, there is provided a nozzle

propeller for watercraft, in particular for offshore craft, tugs and inland
navigation vessels, comprising a fin system, a fixed nozzle and a propeller,
wherein the propeller is disposed inside the nozzle, wherein the fin system
comprises one or more guide fins which are disposed in the flow direction
ahead of the propeller, and wherein the guide fins are disposed in such a
manner that more guide fins are disposed on the propeller upturning side of
the nozzle propeller than on the propeller downturning side of the nozzle
propeller and/or wherein the guide fins are disposed in such a manner that

said guide fins form an asymmetric fin system.

Embodiments of the invention are based on the finding that a "pre-swirl” fin
system for nozzie propellers, in particular for Kort nozzles, is particularly
favourable for increasing the tow-rope pull and specifically in the aforesaid
arrangement of the guide fins. As a result of this arrangement of the guide
fing of the fin system, an increase in the tow-rope pull by 10% or a power

saving of up {0 10% is achieved.



The efflux to the propeller is perturbed by the hull of the ship. Accordingly, a swirl is produced by the
guide fins disposed ahead of the propeller which is aligned in such a manner that a smaller twisting of
the flow is established behind the propeller in the propeller backwash zone compared to a propeller
without forwardly positioned guide fins. Surprisingly it has now been shown that the twisting in the
propeller backwash is particularly small if at least ongmore guide fin is disposed on the propeller
upturning side of the nozzle propeller compared with that on the propeller downturning side. Since the
fin system according to embodiments of the present invention comprises one or more guide fins, a
minimal fin systenTagaggemeasiaecestingite embodimentsabtba psasent investiaiwayld consist in
arranging one guide fin on the propeller upturning side and no guide fins on the propeller downturning
side. In this minim%ﬁ%?nsg/%t(éﬁg g%zr%ee gflgjrf) eelblengsI o‘ﬁ"fﬂ‘%é er%ncégﬁsésrﬁ? @?lafn\%%"éept&‘c?peller
upturning side. Guitiepfifier dvwraa deunbeeiterarictienprbes! e vgdinaionyards phopeitnalpiheturning side,
I.e. on the vertical epiEablingof IReRA7 e BaRSHEE MR 'EREIdR dsiAnghginglaxig,are in this case

counted according to embodiments of the invention as either on none of the two sides (propeller

upturning and proPEe? EOWIRUAIRG SRR IS AL G KL fiiGRI &I BRE YL IRPRFAIEDRM0ARIlY disposed
such that it is not ¢comggletslyicispasedrtcabomsiddibainih acgrethominsnt-partichsegion on one side, it
s ascribed o this gidadqy ihe pungsss ARG BEASNIAVERIoN. The duide fiasey fing hould at the
same time be distinguished from pure nozzle propeller protéctive devices stich as pfotective grids or
the like which are ShERIGIRHEERSDREREFOBLEh aiterlisgasrdrivz e prapleiieiorsiignlike pure
protective grids, guisleifilseatinssase Jonsads stages svimsigraiticantiyinfluence the flow. The guide
fins forming the fin system are disposed in the region of the nozzle propeller. Expediently the guide
fins are disposed at least partially inside the nozzle of the nozzle propeller. Embodiments of the
invention may have the advantage that increased velocities or tow-rope pulls are possible at the same
engine power. As a result, an increased efficiency may be obtained. A possible reduction of the
required engine power at the same speeds and tow-rope pulls is also relevant. As a result a saving on
fuel and purchasing costs of the engine may be possible.



In addition, as a result of the generation of pre-swirl by the fin system, a higher overall efficiency of the
propeller-nozzle-guide fin system may be achieved. Since more water is guided in a fluidically more
favourable manner to the entire screw propeller or the entire propeller, up to 10% fuel can be saved
with the same engine power. Embodiments of the invention can also be used in shallow water and
additionally offer protection of the propeller from dadnage by foreign bodies. Alternatively or additionally
to the distribution of the guide fins on the propeller upturning and propeller downturning side, the guide
fins of the fin system can also be arranged in such a manner that said guide fins form an asymmetric

fin system. In thisigasesamasypnaty relatesio rangulasadanaraent afdbrauide fins directed in:
relation to the pr%)eller sl"?ft ax{s and/ordthef'\r di@gnsiogin? such as %[‘ofile Ieng"ﬂ %rofile cross- 6
section or another qUAREy i Ble LRSI ROHIN O NTRERRRT b T Fh G LB ment directed
onto the propeller strafissséstianabviemifdnm guigqlﬁn @vistoied@estabbstwﬂié@%eﬁ the axes of the
individual guide fﬁlﬁo\a%ﬂé@ﬁ%ﬁ%@éﬁ BErRUASUIBFIRRNIRRY UesPRRIIRE XS, ApdRymmetric

e

arrangement can also exist if the vertical central axis of the nozzle propeller is taken as the axis of
symmetry in a crd5& SBRHARPHRE R tRBUTH AdNS SpUMNRiSid&is of symmetry at the same time

separates the upturning and downturning side of the nozzle propeller. This results in a particularly

effective fin system in_a manner. which,ma §e easy to configure and arrange. In most cases a fin
system in which erﬁ%%eaﬁﬁéaéoﬁﬁg gFggﬁﬂs%dg q %Lﬁ??i%{g %¥0%8I eurﬁu%ﬁﬁ?}r%i%%ps'iggctﬂgﬁn I|¥ 'the propeller
downturning sideswinl @gag@ggg,rhm@mgpide fins disposed ahead of the propeller which is

aligned in such a manner that a smaller twisting of the flow is established
behind the propeller in the propeller backwash zone compared to a propelier
without forwardly positioned guide fins. Surprisingly it has now been shown
that the twisting in the propeller backwash is particularly smali if at least one
more guide fin is disposed on the propeller upturning side of the nozzle
propeller compared with that on the propeller downturning side. Since the fin
system according to embodiments of the present invention comprises one or
more guide fins, a minimal fin system arrangement according to
embodiments of the present invention would consist in arranging one guide
fin on the propeller upturning side and no guide fins on the propeller
downturning side. In this minimal fin system, the one guide fin should be
arranged entirely on the propeller upturning side. Guide fins arranged
between the propelier upturning and propeller downturning side, i.e. on the
vertical central line of the nozzle propeller with regard to its longitudinal axis,
are in this case counted according to embodiments of the invention as either
on none of the two sides {propeller upturning and propeller downturning
side) or as on both sides. If one guide fin is optionally disposed such that it is
not completely disposed on one side but with a predominant partial region
on one side, it is ascribed to this side for the purposes of the present

invention.

The guide fins or fins should at the same time be distinguished from pure
nozzle propeller protective devices such as protective grids or the like which

are merely intended to prevent objects entering the nozzle propeller.



In an advantageous embodiment of the invention it is provided that each guide fin forms a stator which
is fastened at one end thereof on an inner wall surface of the nozzle and with the other end thereof on
the stern tube or the shaft bearing. The shaft bearing is configured for mounting the propeller shaft and
is expediently disposed in the vicinity of the propeller. The shaft bearing can be formed, for example by
a so-called "stern tube". In the present embodimenrfi the guide fins are each configured as a fixed stator
which lies between shaft bearing and nozzle inner wall. The connection with the shaft bearing or with
the nozzle can be made by any suitable joining technique known from the prior art, in particular by
means of weldingnkdtepaadi yedycatias ditianatyctoithe Jastening towtheinozzléinnerwall, a fastening can

also be provided or;‘ig}%&%z%l grc])get ﬁi\d%olvtvis furthermore advantageous if the guide fins are disposed

entirely in an mte??or space of the hozzle propeller or the nozzle. In principle, a section of the guide fin
can be disposed outside the interior space of the nozzle. However, experiments conducted by the

applicant have shawrthat %@@&Mﬁqliﬁ@im siiationsARiaARgeMent abiis-opidgdins completely
inside the space encased by the nozzle is fluidically to be preferred. .
nozzle propeller. Expediently the guide fins are disposed at least partially

inside the nozzle of the nozzle propelier.

Embodiments of the invention may have the advantage that increased
velocities or tow-rope pulls are possible at the same engine power. As a
result, an increased efficiency may be obtained.

A possible reduction of the required engine power at the same speeds and
tow-rope pulls is also relevant. As a result a saving on fuel and purchasing

costs of the engine may be possible.

fn addition, as a result of the generation of pre-swirl by the fin system, a

higher overall efficiency of the propeller-nozzle-guide fin system may be
achieved.

Since more water is guided in a fluidically more favourable manner to the

entire screw propelier or the entire propeller, up to 10% fuel can be saved
with the same engine power,

Embodiments of the invention can also be used in shallow water and

additionally offer protection of the propelier from damage by foreign bodies.

Alternatively or additionally o the distribution of the guide fins on the
propelier upturning and propeller downturning side, the guide fins of the fin
system can also be arranged in such a manner that said guide fins form an
asymmetric fin system. In this case, an asymmetry relates to an angular
arrangement of the guide fins directed in relation to the propelier shaft axis

and/or their dimensioning such as profile length, profile cross-



As has already been noted, in principle the fin system can comprise a minimum of only one guide fin
which is then disposed entirely on the propeller upturning side. Expediently, however, each system
should have at least three guide fins. Of these advantageously at least two guide fins are then
disposed in the propeller upturning side. A preferred embodiment of the invention consists in that the
fin system has three to seven guide fins, wherein téo to four guide fins can be disposed on the
propeller upturning side and one to three guide fins can be disposed on the propeller downturning
side. Fluidically it is very favourable if each guide fin has an outwardly curved suction side and a

pressure side whigbtisrflat evetiwidg@nens. Thiﬁiénaa’sﬁe%|fai§yﬁsi®iéﬁ§i%|r@l@ﬂférﬁ)lﬁﬁkﬁéum as is used
in aerofoils of alrcraft The use of a pgrah{gcfoo'gtu@ﬁ fins m f».af?”OW different C{OSS -sectional

shapes of the gwdglﬁ aﬁ??ﬁ%mrﬁganéet IOW InSiae the nozz &tan be further opcflmlsed

angular division is established between the axes of the individual guide fins
when viewed in the radial direction from the propeller axis. An asymmetric
arrangement can also exist if the vertical central axis of the nozzie propeller
is taken as the axis of symmetry in a cross-sectional view of the nozzle
propeller. This axis of symmetry at the same time separates the upturning
and downturning side of the nozzle propeller. This resulis in a particularly
effective fin system in a manner which may be easy fo configure and
arrange. in most cases a fin system in which more guide fins are disposed
on the propeller upturning side than on the propeller downturning side will

also be asymmetric.

in an advantageous embodiment of the invention it is provided that each
guide fin forms a stator which is fastened at one end thereof on an inner
wall surface of the nozzle and with the other end thereof on the stern tube
or the shaft bearing. The shaft bearing is configured for mounting the
propeller shaft and is expediently disposed in the vicinity of the propeller.
The shaft bearing can be formed, for example by a so-called "stern tube". In
the present embodiment the guide fins are each configured as a fixed stator
which lies between shaft bearing and nozzle inner wall. The connection with
the shaft bearing or with the nozzie can be made by any suitable joining
techniqgue known from the prior art, in particular by means of welding.
Alternatively or additionally to the fastening on the nozzle inner wali, a

fastening can also be provided on the nozzle front side.

It is furthermore advantageous if the guide fins are disposed entirely in an
interior space of the nozzle propeller or the nozzle. In principle, a section of
the guide fin can be disposed oulside the interior space of the nozzle.
However, experiments conducied by the applicant have shown that in most
application situations an arrangement of the guide fins complstely inside

the space encased by the nozzie is fluidically to be preferred.



It is also advantageous if the guide fins are disposed with a different attack angle to the propeller axis.
An optimisation of a pre-swirl is also possible here. Embodiments of the invention are applicable to
single-propeller systems. However, the application in multi-propeller systems is particularly
advantageous. Frequently, such multi-propeller systems comprise two adjacently disposed nozzle
propellers having an opposite direction of rotation. Accordingly, the fin systems of the two nozzle
propellers can be arranged in mirror symmetry to one another. in a further particularly advantageous
embodiment of the invention, propeller bracket arms are provided which are designed so that they are
used for producing pre-swirl. A-fu‘rther improvement in-propulsion may be achieved by this means.
Propeller bracket arrﬂs arZ C{ conflgélred for ho d| 81 stern tube or the nozzle propeller and
are firmly connect&d 1 tie fu Vln e'ﬁogsen'Pe%'B’B' fhent, a'f’lc% p%?f’a?regf lonof the propeller
bracket arm, in panitigulan sopanisl cegicuisiechirasvisidisisotieehiniigeshe rotivdly vainetheiewed in the
direction of flow, cap B CABIIgHIRY Aad) islpdincinife,56B5erCLLA RIRsSH! IRKERIIAG,J e remaining

partial region of the proPe ler b et arm_can be configured |fferenty and can also, for example,
have a different FFof@SIANEMEPRS AofcVE AR RERNEORR SR AL/ ﬁ?%taWBegHNﬁH@EPto be the same
throughout and berptawidedpuibdiretaamepdtackpingnhingietation to the propeller axis. By this means
the structure according to embodiments of the present invention may be further simplified since the

propeller bracket arms provided anyway for holding the nozzle propeller are used as guide fins. Itis
particularly favoufapiefesegemiwdinrent griiseieralivordingss énmbadiredinsitene hasention for

offshore craft, tugsQg il aBCLABIRRTION VGPRREM HEI6H ?9@@@1@@%&%@%@% hozzles are
disposed in the stern area. Nozzle propellers are used pre omlnantly in inland navgqatlon vessels so

that embodlmentE"SthWé’?H%HBBH“é\'?@ S VPR PO TRE IS RS SIAR PEAFBARREMS of the invention

are explained in desgitoptticrederencentog@ierawings, wherein advantageous further developments of
the invention and advantages of the same are described. In the figures, schematically: Fig. 1shows a

sectional view of a nozzle propeller, Fig. 2shows a multi-propeller arrangement with three guide fins
Fluidically it is very favourable if each guide fin has an outwardly curved

suction side and a pressure side which is flat over wide areas. This may

result in a classical uplift profile such as is used in aerofoils of aircraft.

The use of a plurality of guide fins may also allow different cross-sectional
shapes of the guide fins. By this means the fiow inside the nozzle can be

further optimised.

It is also advantageous If the guide fins are disposed with a different attack
angle to the propeller axis. An optimisation of a pre-swirl is also possible

here.

Embodiments of the invention are applicable to single-propelier systems.
However, the application in mulli-propelier systems is particularly
advantageous. Frequently, such multi-propelier systems comprise two
adjacently disposed nozzle propellers having an opposite direction of
rotation. Accordingly, the fin systems of the two nozzle propellers can be

arranged in mirror symmetry to one another.



per nozzle propeller, 9 Fig. 3shows a view of an outwardly acting multi-propelier
arrangement with seven guide fins per nozzle propeller, Fig. 4shows a sectional view of a guide fin
and Fig. 5shows a sectional view of another nozzle propeller with indicated cross-section of a guide
fin.

8

in & further particularly advantagsocus embodiment of the invention;
propeller bracket arms are provided which are designed so that they are
used for producing pre-swirl. A further improvement in propulsion may be
achieved by this means. Propeller bracket arms are normally configured for
hoiding the stern tube or the nozzie propelier and are firmly connected fo
the hull. In the present embodiment, at least a partial region of the propeller
bracket arm, in particular a partial region such as is disposed inside the
nozzle when viewed in the direction of flow, can be configured as guide fin
in the sense of the present invention. The remaining partial region of the
propeller bracket arm can be configured differently and can also, for
example, have a different profile. In principle, however the propeller bracket
arm can be profiled to be the same throughout and be provided with the
same attack angle in relation to the propeller axis. By this means the
structure according to embodiments of the present invention may be further
simplified since the propelier bracket arms provided anyway for holding the

nozzle propeller are used as guide fins.

It is particularly favourable to use the nozzle propeller according to
embodiments of the invention for offshore craft, tugs or inland navigation
vessels. In these ships preferably two adjacent nozzles are disposed in the
stern area. Nozzle propellers are used predominantly in inland navigation

vessels so that embodiments of the invention are also suitable for these.

Exemplary embodiments of the invention are explained in detail with
reference to the drawings, wherein advantageous further developments of
the invention and advantages of the same are described. In the figures,

schematically:

Fig. 1 shows a sectional view of a nozzle propeiler,
Fig. 2 shows a mulli-propelier arrangement with three guide fins

per nozzle propeller,



Fig. 1 shows a nozzle propeller 100 for ships, in particular for an inland navigation vessel or a tug. The
nozzle propeller 100 is provided with a fin system which will be explained in detail hereinafter, and a
fixed nozzle 10, the nozzle being designed as a so-called Kort nozzle to increase the towrope pull. A
Kort nozzle is known per se, for example from US 28.39.594 and is therefore not explained in detail.
The diagram from Fig. 1 shows a sectional view through the nozzle propeller 100 in the longitudinal
direction (longitudinal section). For the sake of clarity only the upper half of the nozzle propeller

arrangement is sheig/rg The nasa@Prepeliend 06 CHRPrsana Sy eutang Praneiesddiand is mounted
with its propeller shaft 11 on a shaft bearipg.13 which is. or%fi%:red as ? stern tube. A guide fin 14 is
shown in Fig. 1. Said guide finqg%a}?gg‘%’é F&‘fﬁ@eggtg? SR APar e %t%rﬁé’ﬁ’ F12 so that it is
designated as a (grig-swirl) guighofin 2 4eriimalview edigmatidn figaite fin" or "guide surface” is also

used or i, A desigaaton asigezle Rk e SPABRRPIRGIIE MRREle gan alo be

designated as "screw propeller". The épre-swirl) guide fins 4 are arranged ahead of the propeller 12 in
the direction of flow. The (pre-SWiFi§Ris@sreEFIOTRteBddRIiRits one end 15 on the inner wall
surface of the nozzle 10 and with its other end 16 on the shaft bearing 13, as illustrated in Fig. 1. Fig. 1

also shows how t { (p eéﬁ\é\'i%) gtﬁide {in 14 eﬁteniig with a first sectic%p l4a gw an interior space of the
nozzle and projec SButsid@ IRENEFAE RWiHA Secolfd §Q@t?oﬁnl%. 'ﬁ‘%l[ﬁ'é %rn@ri}d 4t sectional view

of Fig. 1, the guid@ﬂ@ﬁdmm&hbst&ﬁﬁally%nm rmpiigiritedics payeldbwitichfierminates the
interior section 14gapd-apHAuSriPHgSLHRMRE FPiaueLaHiNaRds TRMIGRLA ARG yvhich

terminates the outer section 14b, i.e. located outside the nozzle 10, and comes to abut against the

front face of the nd¥2IRFHSPRIESSSIGRAIRE FrReGalRd ifrilanezalfy it thiresserBedMner that its

broad side runs apppexiiatalKinrtthezpropekabiovpgirestios: eximribie taction pfitimauopeller axis so
that substantially tQ,‘«? dfrioc[l'% élragr%vnsc; gxoﬁ at:he uidg Eﬂgﬁl #]sé P EaC?d in i;he flow. D%Pending on what the
attack angle of the guiée h 19 With respact 1o the propeller $Ge fTi;otrﬁe t\%/‘o#i U8 of the guide
fin 14 are more orsestopeicéenhisediothe nozzle propelier 100 in the longitudinal direction

(longitudinal section). For the sake of clarity only the upper half of the

nozzle propeller arrangement is shown.

The nozzie propelier 100 comprises a screw or a propeller 12 and is
mounfed with its propeller shaft 11 on a shaft bearing 13 which is
configured as a stern tube. A guide fin 14 is shown in Fig. 1. Said guide fin
is designed to produce a pre-swirl at the propelier 12 so that it is
designated as a (pre-swirl) guide fin 14 or fin. The designation “guide fin”
or “guide surface” is also used for “fin”. A designation as “nozzie pre-swirl
fin" is also possible. The propeller 12 can also be designated as “screw
propeller”. The (pre-swirl) guide fins 4 are arranged ahead of the propeller
12 in the direction of flow. The (pre-swirl) guide fin 14 is fastened with its
one end 15 on the inner wall surface of the nozzie 10 and with its other

end 16 on the shaft bearing 13, as illustrated in Fﬁg. 1.

Fig. 1 also shows how the (pre-swirl) guide fin 14 extends with a first
section 14a in an interior space of the nozzle and projects oufside the
nozzle 10 with a second section 14b. In the longitudinal sectional view of

Fig. 1, the guide fin 14 has a substantially vertically running interior edge



‘Fig. 2 shows a hull 20 of a ship in which a nozzle propeller 100 is provided with a fin system having a
plurality ef and specifically three (pre-swirl) guide fins 17a, 18a, 19a for a side A of the hull 20. On a
side B of the hull 20, three (pre-swirl) guide fins 17b, 18b, 19b are likewise provided in another nozzle
propeller 100. The system is designed as a two-prop@ller system and therefore belongs to the group of
multi-propeller systems. The three guide fins 17a, 18a, 19a are disposed in such a manner that two
guide fins 17a, 18a are disposed on the propeller upturning side 28 and one guide fin 19a is disposed
on the propeller d%mm@mﬁc&Z%B@ﬁ@ﬂiartf@@ﬂi@ﬁeHﬂéoarﬂ'dérﬁ\@ﬂdriféﬁb%t Pivrpidg B, there is
provided-an arrow [ow ed V¥wh t efreference ber 3%% v\}ch indicat s the respective direction of
rotation of the nozZZle ro\ﬁgﬁjer A er%rPOE)&I 8[5’?? SRVEFT PR e?h%’&%é) “Both propellers
12 rotate from insithbto D Utsialedi @it fhepetiard 2 fmidedmetdiestantigetiaitbe funilst the propeller
12 of side B rotateg QlogkMiSR AN RN, AvErlicaegral axis 34 is indicated in each nozzle propeller
100, which axis runs centrally through the nozzle propeller 100 and divides the nozzle propeller 100
into the propeller upturning side 28 and the propeller downturning side 29. Since the direction of
rotation 33 of the t@ npuate propelieraibpedsiopnesite, Handdr prenatienupidriids sides 28 are each
disposed towards the centr? hllstt}_]he r(;??}g%r Qwnilrm S|des r{%a €.ea h Ioc d on the outside.
Accordingly, both HE"Bx prope aifeY b upturm also th é Padlrtl r{SC 8@5 39 are each
formed by a half mmﬁwﬂmmﬁmt@mmﬁﬁhéwmmmwrdwﬁ@lﬁdh&@tiMamﬁﬂ?b 18b, 19b
each run from thejguiiar.side gldheahalbheasing & B%‘él%'%%a%ﬁ'%%s@%{ﬁ@adh%fﬁﬁe of the nozzle

10. In the diagram shown in Fig. 2, respectively two guide fins are disposed in each nozzle propeller
100 in such a man%?’maf?ﬁﬁ’@ﬁta%t%%ﬂﬂ%?gﬁf 6?%?)59 |Wﬁ1@”ﬁrﬁﬁéﬂ€?ﬁﬁfdﬂ%ﬁﬁ’§ﬁi3"28 Likewise,
the third guide fin istiareashreasdeomiplaialindigpised in the propeller downturning side 29. This
arrangement of the guide fins 17a, 18a, 19a or 17b, 18b, 19b results in a favoured production of swirl
in the propeller preflow which in turn leads to little twisting of the propeller backwash. The guide fins

17a, 18a, 19a or 17, 1 8bpwsis dvd!l ZQarigeship ushiahsaneraieaptsderibow wickddachn be seen in
the cross-sectionalxiew @h Fé?st%M -G hag the i taRg @ﬂ%ﬁ@%@!ﬂ@f&‘éfﬁﬁﬂﬁé@'ﬁﬂ?&%dﬂn‘}he propeller

flow direction, i.e. in the Iong udinal direction of the nozzle Ero eller. All the % Ide fins shown (17a,

18a, 19a, 17b, 1881 F8)%rd HhpYeRih2Rdl/ (RS SaReiRGR YRS (Pre &R Bl adul 7a, 18a, 19a
or 17b, 18b, 19b, rze bmhetr(pwmisﬂ)dgmdanﬂrmds&}pﬁﬁﬂe Bamdulitarmersreviasgad in such a
manner that they f %rp glc [ rs‘y qlﬂThe symm tr s talne throug he arrangement
of an unequal number ot guide ?1 e erLY urnlng SI and the p |%p ffer downturning
side 29 when the w¥HRAl %&tfﬁl@ﬁ@?@ﬁi@ﬂm ﬁ?tﬂ@é&l@fdﬂg%ﬁmﬂeﬁwmore the angular
division between the guide fins 17a to 19a and 17b to 19b is unequal. Thus, for example, in the nozzle

propeller 100 on Sﬁ’SA the an Ie between the 2U|de fins 17a and 18a in relation to their point of

intersection in the pPaiR: & ﬂé‘%?ghlﬁcaﬁﬁy TG HRRTTRE BRHEDLR RPIHEH IR fins 17a and
19a and 18a and RideATsisnilas sitbiatior ditpdsedndhdieo priggaiiepaperrtdg cidkid2sBand 2

one guide fin 19a is disposed on the propeller downturning side 29. Both
in the propeller on side A and in that on side B, there is provided an arrow
provided with the reference number 33 which indicates the respective
direction of rotation of the nozzle propelier or the propelier 12 during
forward travel of the ship 20. Both propeliers 12 rotate from inside to
outside, i.e. the propeller 12 of side A rotates anticlockwise whilst the
propelier 12 of side B rolates clockwise. Further, a vertical central axis 34
is indicated in each nozzle propelier 100, which axis runs centrally through
the nozzle propeller 100 and divides the nozzie propeller 100 into the
propeller upturning side 28 and the propeller downturning side 28. Since
the direction of rotation 33 of the two nozzle propellers 100 is opposite, the



Fig. 3 shows another example of a two-propeller system with seven guide fins 21 to 28, wherein for the
sake of simplicity these are only provided with reference numbers on side A. The structure of the
nozzle propeller 100 of side B behaves accordingly to that of side A. The two guide fins 21, 22 are
disposed on the propeller downturning side whilst thé three guide fins 24, 25, 27 are disposed on the
propeller upturning side. The guide fins 23, 26 are furthermore aligned substantially along the vertical
central axis 34, i.e. the guide fin 26 runs from the shaft bearing 13 vertically upwards as far as the
nozzle wall and thprapaitksr ﬁth&hmsiﬁmrQ&arshMche@iépgséﬁ veracad trdovanirarddiées far as the

nozzle wall. Accog Hﬁ:?yo.%%’%ﬂé?% ntu gé% %f@'% 23,26 g%%%%grb%d ttﬁ’e R geller upturning

side 28 and one to 9 so thata't our guide fins are disposed on

the propeller uptufsPpRf 4Ry 28bsel a“fGtaPéWﬁ?@é gURIETRY adndisFdsedibn thsapR)iRsller
downturning side g&,\,ﬁﬁ,mﬁ@@@gm@ @gd@él@g@ﬁg&ﬁ,g@lgg jllﬁ@[fbﬁ g@@%t@@@é@pf the two sides

so that three guid re di ller upturpin the propeller
downturning side %%bnTlf@ §R’ﬁ$ﬁéﬂt 'fgﬁ]?%sh%? éggat{% % igt 1% ﬁﬁ'gre guide fin is
disposed on the propeliez optersidg sidbe8hFfidaaithy fﬁﬁstﬁ&hé?ﬁm@dmmmaﬂym ovalhe function as
propeller bracket mcygmé:%%g ;I@e mh@'fé g%a?régv% Jgﬁév%fmﬁ %Id%eo n g ﬂgeqp zzle 10 the

propeller bracket arms 26, 27 are not necessaril Ui e the nozzle 10
however the QU|d§$iﬁ%?6ﬁléf?sc*t§ﬁﬁ‘é‘%ﬁdVéaﬁé@4ﬁﬂé rEAgaiert *Béq&ﬁrﬁlﬁé’d‘rﬁﬂi@@ 2 and 3 that

all the guide fins areeaeh dispases awadaf the&@wsﬂené&mhﬂr@rgagomotfk@w&he guide fins
14, 17a, 18a, 19a ]t7b 18b 1 b, 21 to 24 and 26, 27 s gv!%ég ﬁ%‘ ?1 can ha edifferent
cross-sectional pré‘)’ﬁ Qrdlguf%% s‘tsetlﬂ ec?ggc%sé‘d 88 A acsord 5 th Srf?ﬂ?%‘? €atﬁat in
substantial reg|on§€n‘iﬂhemrrgmlleﬂelrd"@iaraxreag%w‘e@ﬂd&mg&xr@arﬁﬁeré?ﬁaﬁ 8ami®enent is produced
as pre-swirl ahead p{ (hepragglRdnd i ecla-aaRae.Ladts e ylOIBHAg AN the result

that the propeller operates energetically more favour and is approached more uniformly during its

rotation. The syst@RT@HIHERLICIRENIGINE Ex A Rvdsiivgvih g@tﬁ@@&ﬁ%ﬂ?@ﬁgmn-ﬂi?generatlng

pre-swirl ahead offixesifiRzzies odaugsand ofishse vesiseletariasasm @@mwmw” and the
speed is also posg\ble It is also fé.lb|e to omblne 9 feature of "ﬁ&gﬁ v ﬁlgﬁhgwas been shown
or ri

or described with r%twg F featLre r?o(fﬁer e%«iﬁ%i R 1Tas Bee d. This
applies in particulagetdreat mgmmmsm@@mm Istdrkantaiysiadberdirgpedaridod. Asymmetric

can mean that in the.case of thﬁ?‘%hféﬂ%ﬂ&ﬂ?&r@é@d@cﬂgﬁ%%énﬁﬂg%@&ﬂgv'@&ldM,S'O“ of 120. In
the case of four fins the angular division deviates from 90 and so on.
guide fins shown (17a, 18a, 19a, 17b, 18b, 19b) are approximately the

same length.

The (pre-swirl) guide fins 17a, 18a, 18a or 17b, 18b, 18b, i.e. both those of
side A and those of side B, are furthermore arranged in such a manner
that they form an asymmetric fin sysiem. The asymmetry is obtained
through the arrangement of an unegual number of guide fins on the
propeller upfurning side 28 and the propelier downturning side 29 when
the vertical central axis 34 is used as the axis of symmetry. Furthermore,
the angular division between the guide fins 172 to 19a and 17b to 19b is
unequal. Thus, for example, in the nozzle propeller 100 on side A the
angie between the guide fins 17a and 18a in relation to their point of
infersection in the propeller axis is significantly smaller than the angle
between the guide fins 17a and 19a and 18a and 19b. A similar situation

obtains in the nozzle propelier 100 of side B.



Fig. 4 shows a cross-sectional view of an example of a guide fin 32 which can be used for a fin system
in a nozzle propeller according to the invention. The fin 32 has a curved suction side 32a arranged at
the top in the drawing of Fig. 4 and an oppositely disposed, substantially flat pressure side 32b. The
rounded face 32a would be placed in the flow in an 1@stalled state in the nozzle propeller, i.e. it would
be disposed upstream whilst the approximately pointed face 32d would be disposed downstream of
the propeller. 14 shown in Fig. 1. Unlike the illustration in Fig. 1, the guide fin 14 in the exemplary
embodiment in Fig. 5 is configured in such a manner that it is disposed completely in the space

encased by the nezzle, 1 he nozzle ring or in the, interior fthemozzle 10 and has no - -
section projecting%ﬁ'te?rjgﬁr)lr?t ée%ﬁc%%%é %%{%&?éd%gﬁé%ﬁigﬁ% %ﬁﬁﬁeﬁ%&% ?he ront and rear
edge of the guideffii$ #4 ifptH8 sidetrinnier g, Sispetirpingbieitpdhane| dcopRiaRmIMEEhe front edge

terminating approyigRaiefyriHsd Witdbe frpnsigdoe of tBedhrerlieslfr drieMoORobilleP Shows
schematically a cross-sec%igﬁsa[%view of anotger gyuide fin 14a which likewise lies inside the interior
space of the nozzileq 8=t iea P e BE5r AR UPEIFY s % MRk PE S8 4} TR SR PR 4t longitudinal
axis 18. It can be 2B2eandlisheccr asstise gironaliarafdenoitming ide fivhilztaihe lbecateduidBiquely to the
propeller shaft axi rder to i is Cir Ss-sectignal profile. of the guide fin
14a is again showﬁnérggé%a%t’e? (%thé?gg é%%?t oﬁh%gé:gg%ﬁeré%%i%ﬁ § @%d@%egﬁﬁc%l Iy'(?%fn the same
position with respéét #PtREE SHHlheBosh alicngd ub signtiaiihairncatte eEiam YIRS intersects the

propeller shaft axigat an pHagkangless inRasee o dabrhrsrags1seriiapalpigileesthe guide fin
diterent uide fn o1 ASSHR BrEBEIGPLADSE PR Do adb AT e SO BE Gt accorcing o
the respective posifiorvefidathguittevfinarts Referiencealist t@ONwzzle pradelldrccordingly,

respeciively one of the fwo fins 23, 28 is assigned to the propelier

upturning side 28 and one to the propelier downturning side 29 so that a

total of four guide fins are disposed on the propelier upturning side 28 and

a total of three guide fins are disposed on the propeller downturning side

29. in principle, the guide fins 23, 26 couid also be assigned to none of the

two sides so that three guide fins are disposed on the propelier upturning

side 28 and two on the propelier downturning side 29. The only important

thing here is that in each case at least one more guide fin is disposed on

the propeller upturning side 28. The guide fins 28, 27 additionally take on

the function as propeller bracket arms which connect the shaft bearing 13

to the hull 20. Outside the nozzle 10 the propelier bracket arms 26, 27 are

not necessarily provided with a guide fin profile. inside the nozzie 10

howsver the guide fin profile is formed over the entire length. i can be

identified in Figs. 2 and 3 that all the guide fins are each disposed ahead

of the propeller 12 in the direction of fiow.

The guide fins 14, 17a, 18a, 18a or 17b, 18b, 19b, 21 to 24 and 26, 27

shown in Figs. 1 to 3 can have different cross-sectional profiles.

Each pre-swirl guide fin usually has diﬁereht aftack angies to the propelier

longitudinal axis.



10Nozzle 11Propeller shaft 12Propeller 13Shaft bearing 14, 14aPre-swirl guide fin 150uter end of
pre-swirl guide fin 16Inner end of pre-swirl guide fin 17a, 18a, 19aPre-swirl guide fins on side A

13

The systems described operate according to the principle that in
substantial regions of the propeller circuiar area in the afflux a
circumferential component is produced as pre-swirl ahead of the propeller
in the direction opposite to its direction of rotation with the result that the
propelier operates energetically more favourable and is approached more
uniformly during its rotation.

The system is not restricted fo the examples shown so that another
system for generating pre-swiri anead of fixed nozzles of tugs and offshore

vessels {o increase the tow-rope pull and the speed is also possible.

it is also possible to combine one feature of an example which has been
shown or described with another feature of another example which has
been shown or described. This applies in particular to an arrangement of
the propelier bracket arms according to Fig. 3.

Asymmetric can mean thal in the case of three fins, these are not
arranged in a uniform angular division of 120° In the case of four fins the
angular division deviates from 90° and so on.

Fig. 4 shows a cross-sectional view of an example of a guide fin 32 which
can be used for a fin system in a nozzie propeller according to the
invention. The fin 32 has a curved suction side 32a arranged at the top in
the drawing of Fig. 4 and an oppositely disposed, substantially flat
pressure side 32b. The rounded face 32a would be placed in the flow in an
instalied state in the nozzle propeller, i.e. it would be disposed upstream

whiist the approximaiely pointed face 32d wouid be disposed downstream
of the propelier.

Fig. 5 shows a sectional view of another exemplary embodiment of a

nozzie propeller which substantially corresponds to the embodiment



17b, 18b, 19bPre-swirl guide fins on side B 18Propeller shaft axis 19Guide fin central line 20Hull 21 to
25Guide fins 26First propeller bracket arm 27Second propeller bracket arm 28Propeller upturning side

14

shown in Fig. 1. Unlike the fllustration in Fig. 1, the guide fin 14 in the
~ examplary embodiment in Fig. 5 is configured in such a manner that it is
disposed completely in the space encased by the nozzle 10 or the nozzie
ring or in the interior spacé of the nozzie 10 and has no section projecting
out from the nozzle 10 or protruding beyond this. in this respect the front
and rear edge of the guide fin 14 in the side view of Fig. 5 are arranged
parallel to one another, the front edge terminating approximately flush with
the front edge of the nozzle 10. Furthermore, Fig. 5 shows schematically
a cross-sectional view of anothér guide fin 14a which likewise lies inside
the interior space of the nozzle 10 and in the diagram of Fig. 5 is
intersected by the propeller shaft iongitudinal axis 18. It can be seen that
the cross-sectional profile of the guide fin 14a is located obiiqusly to the
propeller shaft axis. In order o illustrate this circumstance, the cross-
sectional profile of the guide fin 14a is again shown separately on the right
of the nozzle propeller 100 and specifically in the same position with
respect {o the propeller shaft axis 18. Furthermore, a central fine 19 which
intersects the propeller shaft axis at an attack angle a is passed through
the cross-sectional profile of the guide fin 14a shown separately. In a
preferred embodiment of the invention, these attack angles a vary for the
different guide fins of a nozzle propeller 100 so that the optimal attack

angle a can be set according to the respective position of the guide fin.



29Propeller downturning side 30Guide fin 32aSuction side 32bPressure side 32cUpstream face
32dDownstream face 33Direction of rotation 34Vertical central axis

15
Reference list
100 Nozzie propeller
10 Nozzle
11 Propelier shaft
12 Propelier
13 Shaft bearing
14, 14z Pre-swirl guide fin
15 QOuter end of pre-swirl guide fin
16 inner end of pre-swirt guide fin
17a, 18a, 18a Pre-swirl guide fins on side A
17h, 18b, 18b Pre-swirl guide fins on side B
18 Propelier shaft axis
19 Guide fin central line
20 Hull
21t 25 Guide fins
26 First propelier bracket arm
27 Second propelier bracket arm
28 Propeller upturning side
29 Propelier downturning side
30 Guide fin
32a Suction side
32b Pressure side
32c Upstream face
32d Downstream face
33 Direction of rotation

34 Vertical central axis



16 CLAIMS 1. A nozzle propeller for watercraft, in particular for offshore craft, tugs and inland
navigation vessels, comprising a fin system, a fixed %zzle and a propeller, wherein the propeller is
disposed inside the nozzle, wherein the fin system comprises one or more guide fins which are
disposed in the flow direction ahead of the propeller, and wherein the guide fins are disposed in such a
manner that more guide fins are disposed on the propeller upturning side of the nozzle propeller than
on the propeller downturning side of the nozzle préibilidtSnd/or wherein the guide fins are disposed in
such a manner that said guide fins form an asymmetric fin system. 2. The nozzle propeller according
to claim 1, wherein each guide fin forms a stator which is fastened at one end thereof on an inner wall

surface of the nozzle afd RFHSHEWEHE dPaWRLTESH O ReTERYBE AR TR s eaiarter&dnd tbe,
which is configured for inlenhtirgigatitopedesshatoaiheny epétary3ehhe fiezdleqrapadler according to

claim 2, wherein the auide s AR SRORL AONLELY 0 AOJ0NEHYSBBHAILAL Rl e nozze

propeller according to any one of the prece
fin system comprises one or more guide fins which are disposed in the

flow direction ahead of the propeller, and wherein the guide fins are
disposed in such a manner that more guide fins are disposed on the
propeller uptuming side of the nozzle propeller than on the propeller
downturning side of the nozzle propeller and/or wherein the guide fins are
disposed in such a manner that said guide fins form an asymmeiric fin

system.

2. The nozzle propeller according to claim 1, wherein each guide fin forms a
stator which is fastened at one end thereof on an inner wall surface of the
nozzle and with the other end thereof on a shaft bearing, in particular a
stern fube, which is configured for mounting a propeller shaft of the

propeller.

3. The nozzle propellier according to claim 2, wherein the guide fins are

disposed entirely in an interior space of the nozzle.

4, The nozzle propelier according to any one of the preceding claims,
wherein the nozzle propeller comprises at least three, preferably three to

seven, guide fins.



wherein the nozzle propeller comprises at least three, preferably three to seven, guide fins. 17 5. The
nozzle propeller according to claim 4, wherein two to four guide fins are disposed on the propeller
upturning side and one to three guide fins are disposed on the propeller downturning side. 6. The
nozzle propeller according to any one of the preceding claims, wherein the fin system comprises an
odd number of guide fins. 7. The nozzle propeller according to any one of the preceding claims,
wherein the progeller cdheprisegatispelsadedhasding deeitainfids arrdeinsecoivd fguidpiile dirs disposed

at an angle of 50 to 1100, prefRraRHAGHE AR eRA iSHIATHPEIrahl AR 10 IrWithFRSRRS! to one

another and-the first and the second guide fin each have an angular distance of 125 to 155, preferably
130 to 150, particularly PrefEiepicd 98 therropelef drGliiRth 88 The nozzle propeller according to

any one of claims 1 to 6, wherein the nozzle propeller comprises four guide fins which are all disposed

within an angulagrang a ' ti | on the propell urql ' the nozzle
propeller. 9. Theéhozzliﬂ%ogg#gir&g&%%?r% t%%%@%ﬁeﬁlgf t%g p%%%e%ﬁ#g %:!ﬁrﬁ%%ﬁ%r%ﬁ%me%ch guide fin
has an outwardly curvethfigiathiediaseriem-iontesnapan csidciiontstief sivira Bibstantially flat pressure

side.

7. The nozzie propeller according to any one of the preceding claims,
wherein the propelier comprises three guide fins, wherein a first and a
second guide fin are disposed at an angle of 50° to 110°, preferably 60°
to 100%, particularly preferably 70° to 90°, with respect to one another and
the first and the second guide fin each have an angular distance of 125°
to 155° preferably 130° to 150° particularly preferably 135° -145° to a
third guide fin.

8. The nozzie propelier according to any one of claims 1 to 6, wherein the
nozzle propeller comprises four guide fins which are all disposed within an
angular range of about 180°, in particular all on the propeller upturning

side of the nozzle propeller.

9. The nozzle propeller according to any one of the preceding claims,
wherein each guide fin has an outwardly curved, in particular circular-arc-

shaped, suction side and a substantially flat pressure side.

10.  The nozzle propeller according to any one of the preceding claims,

wherein the guide fins have different cross-sectional shapes.



10. The nozzle propeller according to any one of the preceding claims, wherein the guide fins have
different cross-sectional shapes. 18 11. The nozzle p{ropeller according to any one of the preceding
claims, wherein the guide fins are disposed at different attack angles radially to the propeller axis. 12.
The nozzle propeller according to any one of the preceding claims, configured to be part of a
multi-propeller system. 13. The nozzle propeller according to any one of the preceding claims, wherein
the nozzle is designed daba Kortlnopzbpelat. Abeorbagldprapeliereacdoitingtecadipondadhthe

preceding claims, whergin.ang We”&%&epﬁﬂg’%ﬂ%r@&%glé% AMsrISAraMidedabwaichahieast

respectively one partial region is configured as a guide fin. 15. A watercraft, in particular-offshore craft,
tug or inland navigationWR85EHERAF one or more nozzle propellers according to any one of the
preceding claims.

12. The nozzle propeller according to any one of the preceding claims,

configured to be part of a multi-propeller system.

13. The nozzle propeller according fo any one of the preceding claims,

wherein the nozzle is designed as a Kort nozzle.

14. The nozzle propeller according to any one of the preceding claims,
wherein one or more propeller bracket arms are provided of which at least

respectively one partial region is configured as a guide fin.

15. A watercraft, in particular offshore craft, tug or inland navigation vessel,
having one or more nozzle propeliers according to any one of the

preceding claims.



