1 Pivotable Propeller Nozzle for Watercraft The present invention pertains to a pivotable propeller
nozzle for watercraft, as well as to a nozzle shaft for pivoting the propeller nozzle for watercraft. The
term propeller nozzle refers to propulsion units of watercraft, particularly of ships, with a propeller that
is surrounded or shrouded by a nozzle ring. Nozzle fings of this type are also referred to as "Kort
nozzles." In this case, the propeller arranged in the interior of the nozzle ring is normally realized
stationary, i.e., the propeller can Piviytbb!pifobeet iroNib ke doveratpropfiter axis. For this purpose, the
propeller is connected to the hull by means of a rotatable, nonpivotable propeller shaft that extends
along the propeller axis. The propeller shaft is driven by a drive arranged in the hull. The propeller, in
contrast, is ndth@erigernalipeniirticestapvdrbleivatabielp sy ae o prdsdimrwateies ithanozzle
ring surroundipg;tae HARRYEISRISR RRUNDGHNE the MBIMIRIRRISANFbRARTRRSgle. function of
increasing the thrust of the propulsion system. Propeller nozzles of this type therefore are frequently
used in tugboats, supply vessels and the like that respectively need to generate high thrust. In order to

steer a ship ofyeteraiaftdpallE Kb rarBroRs bRtz eVt staionaRr e @ siRt Ag-ROgitional
steering arran%ement,bgarticularl a r{gldde_r, needsto b arr%r{rged dO\g)nstream %l;the propeller, i.e.,

behind the proPBfer B2 ALFORFIET (88 d nIBITRY BRELHRIN Y HEER P YR BrESHPEWRREBS, in
contrast, excleisiyelyf periaifiseta el viiabief pronetie npdKaesrnd)dp. hartitidara iy oiebhe qelhetier
nozzles of the type featuri a_sﬁationarg a,?opeller and a nozzle ring that fan beﬁiyor'geg arioeund the
stationary pro?)%ﬁ)glg. u%%?%i' SRR 8006 ﬂ?&ﬂ%t%ﬁy‘ﬁw&%’%gs e ?h%&&sé Bg v@a¥érérétft, but the
propeller nozzteecaropeli&muaklianeolyslyeupivbiedsaanirigtthe davercrafpempelhoreldse Feplabésor
eliminate the f itional ' ch.as directi propeller
outflow can bg %%r%é%ﬂagn%qﬁt%eez gllsEtggloﬁi%%%?e%%e%?égg@d@ﬁ\%tﬁﬁgﬁﬁé r?éggz{égr%g about the
pivoting axis thixoheblaalitopatberishaftithiy prtaadasigied shaepromsliethaxip The propeller

shaft is driven by a drive arranged in the hull. The propeiler, in contrast, is not

(horizontally or vertically) pivotable.

In simply designed propeller nozzles, the nozzle ring surrounding the propeller is
also stationary, i.e., non-pivotable, and has the sole function of increasing the
thrust of the propulsion system. Propeller nozzles of this type therefore are
frequently used in tugboats, supply vessels and the like that respectively need
to generate high thrust. In order to steer a ship or watercraft featuring such a
propeiler nozzle with stationary nozzle ring, an additional steering arrangement,
particularly a rudder, needs to be arranged downstream of the propelier, i.e,,
behind the propeller nozzle referred to the moving direction of the ship.

The present invention, in contrast, exclusively pertains to pivotable propeller
nozzles and, in particular, pivotable propelier nozzies of the type featuring a
stationary propeller and a nozzle ring that can be pivoted around the stationary
propeller. Such a pivotable nozzie ring not only increases the thrust of the
watercraft, but the propelier nozzie can be simuitaneously used for steering the
watercraft and therefore replace or eliminate the need for additional steering
systems such as rudders. The direction of the propeller outflow can be changed
and the ship can therefore be steered by pivoting the nozzle ring about the
pivoting axis that normally extends vertically in the installed state. This is the



reason why pivotable propeller nozzles are also referred to as "steering nozzles." In the installed state,
the nozzle ring can normally be pivoted along a horizontal plane or about a vertical axis, respectively.
In the present context, the term "pivotable" refers to the nozzle ring being pivotable starboard, as well
as portside, from its starting position by a predetermined angle, but not completely rotatable by 360. In
this case, the nozzle ring or the Kort nozzle usually consists of a conically tapered pipe that preferably
is realized rotatigym I \WeinpRIGER RN Fe BNy &f thpencrzle ridrRie 1o the tapricpiipe pipe
toward the stern of the vessel, the propeller ngzzles can transmit additiopal thrust to the watercraft
without havingPBRereAR R TREALRASHRE: I ERRTEI (06 BroPAIRA S GRS GUERES, this
furthermore réditnespitghingeroptibos trareaglt seaxil ebsthat tinelyn i ehecprebentechivrakianbehe
directional stahility gan be improved in heavy sea, Since,the inherent resistance of the propeller nozzle
or a Kort noz%l%rfﬁ/cr@ggégbéﬁoGF%QE}I%E@&II?/Og“?ﬁé' g%é)e%lﬁ ﬁ{g%%i%??n 2% s%asfqtsag&%ﬁtaésges can
be utilized in apdside)afioeffetsvestashign pcsivieorships thatpreddtergenedateidish pbopeltartthrust
(tugboats, fisfl: iyot propeller nozzles known from the state of the art, bearings
are respective g% &?gyd?é%gﬁgig%%?gﬁé and the underside of the nozzle ring, namely on the outer
side of its wall, in order to realize the pivoted support thereof. On the upper side, the support is

realized with 4-ba% aamelh R SR1EANRE NHZelR et et iy sialliaBasRRNAN R fiEBiRonnected

to a pivot drive or a steering gear in the watercraft. This nozzle shaft or rotary shaft transmits the
torque requird@R6F afeRinstiztner ataraRlvidy realizat ieiasigrelhosyerest kel nstda 5ysiBans of the
noszl?l shaft. %Ittf_@flt'ﬂéf_ﬁ%iﬁiﬂgimitﬁt nm,? $ﬁ@9t@;§@p@?_rw1@tbﬁa@im@w¢féic?biwmam@ rfali?ed
and allows a pivoting motion about the pjvoting axis or vertical axis. Lqwer support arrangements o
this type are HESRUHEP RE 7S BB e LANS S ASOHERIE A RN Sl Bitpivoted
toward both sigizhdytappvingnatalycdease 3the3gdtforena sbewmandzkeinplaoy trabprimalstosf-a Kort
nozzle 200 accordinvq to the sta}%eeof W\e aﬁtr aetrcanrge g&/@égg abo t nthe A |(cj)%rs a}éisr (())lfj vseesasel and
features a stalurgﬁé?y B%Béﬂg?aﬁrasnge('f therelf TRE KT HEZ2I8 1§ arranged L SONE e Stationary
propeller 210 sfch (tbesHostnmatisel. darthiefigedeicttt Kod ribezldiiegivoteld bbilittthedongieudinal

axis 220 of theysasel by L 300le.a of APRKMAEl A0 e Arta PAT ERIBaRaIS s oy drection

of the ocean or sea water. A stationary fi IS prov on ort noz 0 downstream of the

propeller refeffedttoapddibiergipsetcrprid@eadoapissilivaly thiusprecied theernp prneasssititsKort
steering nozzlg, Fha N0az1e R8RS {7 baSaNSHSRNALHE drtakave g RLiRfdaeKaripaozze 200

(referred to the direction of the flow through the Kort nozzle 200) is widened. This means that the
inside diametéeSaiHR ssRKE R Sish iRnarsdeiHAn Yrklihehr i n liehinePLalsoRts region of the Kort
nozzle 200. In this way, the water flow through the Kort nozzle 200 and toward the propeller 210 is
increased and the_propulsion effiﬁienc of the Kort noi_zzle is jimproved. ?-?F nozzle shaft of known

it

pivotable prop S8 NESREGREIISEdTRERNRS (TR P & ETh AP & AitH E R B c AR W8 Gthat
normally has addipseiiaripimapprozinatebh2aippen sidd isradnhectadito dhie nufzdhe g de ithgnd

region by means of flan lates, or the like. For this purpose,.a corresponding counterpart, i.e., a
flange plate ang fg&&fﬁgﬁ:‘i'ﬁ iffo %re%@ﬁtsoor%e“ﬂﬁé, 'Heg{j%e b be ﬁ?dgagﬁ%ihﬁé{ggte}j R%ﬂ%f the
nozzle ring or floemsad. db thehealp presteithd, dfhtb s ueate e aladrevitioreshafint aaohelgbbeaseflanging

with reinforcin e R p 'ﬁ if[j A Br(%;{e 3G U%%”&%Wia‘ét@ﬁ%aé e dpterface
between the re gtﬁéeliéﬁ%%cﬁngg&/e%%? gLr% tze%o ow odéﬂ of tﬂe nozzle ring with its rtéglllatively thin
profile and thedébvenectiors el etemcuiridabnatersraferetbie mhezelsedinid eretsshsfiivention
to disclose a &G%R%H%w%'?@ﬂglyzém@aHﬂ%e%?%aenrb@%%thaﬁmlﬁgsh?&mt@ﬁ;e@nélfe ring is
constructively simplified, as well as realized in a torsionally rigid fashion and able to withstand high
bending mom®&@&Zle can be pivoted by means of the nozzle shaft. On the underside, in

contrast, a simple support in the form of a vertical journal is realized and allows

a pivoting motion about the pivoting axis or vertical axis. Lower support

arrangements of this type are also referred to as a "support in the sole piece.”

The nozzle ring normally can be pivoted toward both sides by approximately 30°

to 35°.



4 This objective is attained with a nozzle shaft with the characteristics of Claim 1 and with a propeller
nozzle with the characteristics of Claim 7. According to the present invention, the nozzle shaft of the
pivotable propeller nozzle, about which the propeller nozzle pivots, is realized in the form of a hollow
body or hollow cylinder, particularly in the form of a gylindrical pipe. The hollow body preferably has a
constant diameter over its entire length in the axial direction, i.e., along the pivoting axis. However, the
hollow body doglaeib prioiplan aksenbel 2epkrotiatimentyodrastepp ad writ 200 @cdanddeg dsitbesections
of different cigmelep Phpimipyyn iahnguepelia deRTmined Mahthe stiaightgsan ihponstan
diameter represents the version that can be manufactured most easily and I1s most favorable with
respect to torfsataremea etiamey reapeer peraogektbragirediR Hartthe A OF i RERNESBdY

makes it possjblg, ty ROt RiBRZAe BB N8 B RITaNaqH Stanevand sbserds thessiglieaatseropeller

of the propeller nozzle. In contrast to the present invention, the nozzle shaft was until now always

realized maséﬁ?é'{y?%t‘ﬁdﬁIﬁWEﬁqcﬁB@Ht&E%Iloﬂ@é’éjFﬁ%{%@?@é DAL SNSRI AT 27818 Lection

have a relativghypprikiiamalesbecrysa sy WUk pihcanisebe Bueasvelioheaihd bedsiatively

small diameter results in the initially mentioned prohlems in the connectjon between the nqzzle shaft
and the thin-RAlIE8hoY 2 Ting! Gﬁ%ﬁ@@ﬁé\’mﬁgsié& déle"&ﬁ’é‘i‘l%&n%’Gvnt%r%ngﬂ{é &8{-&?&‘ ?@art, the

nozzle shaft iddhentereanf afhbkkqu\r@y&ﬂderéfwm@imﬂimﬂwwgecmmﬂmdihmdimﬁmvs, in
particular, at lﬁ]?f‘éﬁt\é%%ﬁtﬁg I?z:tregeer i%(% ;ﬁ? oefrggpmgt\?g&l épagﬁwg ggg%lg‘ sﬂ]aétsrh%/r%p&ﬂbt e state of

the art. The h der has a L&l in the range betwee mm and m, preferably
750 mm to 1230 sem spahtitiddriy@00taka regivo@iho Tteeciked ranzrle d80aliptefeeddehtheutside

diameter of the nozzle 303t HRWPYEFo LI IRRIIR Siamesarcoms). inRrinGlals: R0 fieuwiibin the cited

ranges. In this respect, it is advantageous that the large diameter of the hollow cylinder makes it
possible to adhievesitecdizmghaordishalntalry egigandsirigemibre ApsdnsivgiBeHERG hfvents.

Thisis S other region of the Kort nozzle 200. In this way, the water flow through the Kort
nozzle 200 and toward the propeller 210 is increased and the propulsion

efficiency of the Kort nozzle is improved.

The nozzle shaft of known pivotable propelier nozzles is realized in the form of a
cylindrical shaft with solid cross section that normally has a diameter of
approximately 250 mm and is connected to the nozzie ring on its end region by
means of flange plates or the like. For this purpose, a corresponding
counterpart, i.e., a flange plate and additional reinforcements or the like, needs
to be arranged on the outer wall of the nozzle ring or formed of the wall
material of the nozzle ring. This reinforcement and elaborate flanging with
reinforcing plate is necessary because significant problems could otherwise
arise at the interface between the relatively thin, massive shaft and the hollow
body of the nozzle ring with its relatively thin profile and the connection could

become unstable.

it is therefore the objective of the present invention to disciose a propelier
nozzle, in which the connection between the nozzle shaft and the nozzle ring is
constructively simplified, as well as realized in a torsionally rigid fashion and
able to withstand high bending moments.



realized with less material input than that required for massive nozzle shafts. The interface or the
connection between the nozzle shaft and the nozzle ring can furthermore be realized in a much more
stable and simpler fashion. Due to the larger diameter, the forces engaging in the connecting region
are distributed over a larger area such that it is not ngcessary to provide special reinforcements such
as the reinforcing plates or similar elements used on conventional propeller nozzles. All in all, the
present inventing piojeetios & ppeied nofle theldespedtiuelyhhtsathinpromastitgrapaalirgity and
can absorb higher hending moments_and simultaneously has. a si construction, particularly in the
connecting reg?osn%grwae ?Pﬁeeﬂéggz %Zsefw\évﬁ{ﬁlr#é rfhg}e.'"r"f(');"]z‘)'{zt enr(i‘;ﬁ'g%.s ﬁ@r%gﬁ\?gly or additionally to the
above-cited dimensions for the nozzle shaft diameter, the wall thickness of the hollow cylinder lies
between 10 ng; I to arti @# % ulations
and tests cawﬂﬂ‘ﬁgﬁﬁﬁ%ﬁ%ﬂ%ﬁ%ﬁ% tﬁﬁagt %]‘g?ﬁ% I%#%( 21{5/%% IE@%%@S%VS%BP&%SN to the
torsional rigiditpziel tReQehMEUEb Nt tisgRAKs megdareosshieviad dardthattie feareril mput
required for UicoMaDWBAYEe ABIRGY AR AHLFRERS H ML RNAN MALDIRIBRLATBY appoSSIDle

if the diameter and the wall thickness of the nozzle shaft respectively lie in the above-cited ranges. The
hollow body of @& WoRBHYCPRiRtRIRRpRIEr AP AR AIRIRBLEF Séel. it tRRIERSIENEH HBIIENE cylinder
may be realizggidncpastigeiar. i), tBR Ky Thel givieriings. M BurRvEy tAPABIRIRHL 8imRlaIgonstruction
of the nozzle shaft js achjeved. If it does not haye a stepped or conical design, the hollow ,cgllinder
preferably ha® 4R aAISRAELARHHEEE G LICAR S TERGH, YRR Fovstel s salyeections
advantageousty réiffiecindiampteceot.ssiriitady.camptisereesintie pipe thakisdined tchanekzle ring of
@ propeller nogzle, yih pne. and, apd 18 A pluet dilvewith the athenend, 6, arranged o the inteior of the
watercraft, particurarly a sféering gear, in order & transnit B Forque. none paPtlcu arly preferred
embodiment, theresfdaryieh isoshkzsiysaok tisaroshfeeosibie anthotelper fdotiensorré shaft. This
means that the pi ' ' all ' [nterior.of nozzle
shatft, i.e., in it%%ﬁé\%gs%%{%gln t%ﬁ%ﬁ%ﬁ%ﬁs@ﬁ%ﬁgggﬁ%3??&%@@9@%& igﬁf(ggjt@\e pivot
drive essentialt9sipiesporiivetiHéemsigezinméngichsloftharnonsedcpindedsash thatahepitir drive
can be inserted fiushaRi e FBp IRy ayindeheraidingdy, the pivot drive preferably has a circular
cross section and its outside diameter essentially corresponds to the inside diameter of the nozzle
shaft. In this way, the entire steering system can be realized in an altogether more compact fashion

ge_caqse thle niv%&rtvssi%mwx_@rrpr&@ehh s Ii”_}ﬂ%ﬂﬁéﬁ',etfl@fﬁ?ﬂﬂb _theél_f? sﬁﬁ@ﬁ@iﬁh@w Bm&x%l r;iv?t
rive is no longer required within the hull. The assemhly is simplified becausg the pozzle shaft
and the pivot CRRMEEA T SHE BT HPION 1 JOSERRSERS In D BRI R e € St g
mounting meagtdideerbis beepriovidécvie osdertatinvelyntsina ibidibarater Theqaives driveymay lie
mounted directly gn e nozzle shaft o opdtie, nulh for sxamule By eans ot 2 flangg or he ke on the
end of the noZZ18 haf. It1s par icolany a van\fageouseio realivethe pivoa{rarlve in e’%orm oPa
blade-type drilitiglityomigisidengpepstddent gedh Syonaepiion dpigbress atbonmeactedekiagh and

therefore is p%@@}ﬁ”y@i@&)%@gebﬁ' inserted into the nozzle shaft. The nozzle shaft furthermore
may advantageously feature connectir‘f‘?means for connecting the nozzle shaft to a pivot drive

normally arranged in a watercraft hull, particularly a blade-type drive unit or the like, on one of its two

end regions. ThgiiRezale SHalsManRAENGRIRs B seaized Antaasadby WtBARG Coppeaing BreRNs.

However, the connecting means preferably are detachably arranged in the end region of the nozzle

shaft, particul£A§ sy ki dasm St UPeertRdamhBasoAntBRAEAEMERER) CORMPISE; ifMSarticular,
an arbor, a shafsgiteeishe lka-thalds, dasigaadiocbeinhinse de that b o aaitrsmsinengesinterpart of
a pivot drive and transmits the tor ueffrom tne pivot drive E) the no%ﬁle ahfﬁft. )

nozzle shafts known from the 'state of the art. The hollow cylinder has a

diameter in the range between 600 mm and 1500 mm, preferably 750 mm to

1250 mm, particularly 900 mm to 1100 mm. The cited ranges usually refer to

the outside diameter of the nozzie shaft. However, the inside diameter could, in

principle, also lie within the cited ranges. In this respect, it is advantageous that

the large diameter of the hollow cylinder makes it possible to achieve a very

high torsional rigidity and to furthermore absorb high bending moments. This is



7 The connecting means may furthermore comprise an axial bearing that supports the nozzle shaft in
the axial direction. The axial support may be realized, for example, with a suitably designed mounting
flange that is arranged on the end face of the nozzle shaft. The flange furthermore may be realized
integrally with the arbor or shaft stub. The end regios of the nozzle shaft that faces the nozzle ring is
rigidly connected to the nozzle ring. It is particularly preferred to produce this connection by means of
welding. In theestiedofuite &essimatatiakiniet riassivhatoxe e ishdffo amaksisehadiy!Bottefts the

nozzle fing by fuepns g4 1aneyRlales e Nk BeRuEdD 1AE STBadlamelcyral kRgURmRSFNg nozzle

shafts, as well as the required deta ility of the nozzle shafts, a welded connection or other rigid

connection ca@idl fustherowie hetirerivedie mmutlvanerspeirt agrtesraianmghias-Bruskrt
dimensions sych thatit ganhe detaehrd e gaskeIm FleEsamEedHES dBR HAiFcaRtpstiasy the end

region of the nozzle shaft that faces the nozzle ring is furthermore extended into the nozzle ring, i.e.,

into the nozzIBMSSd | ERTRNERFURN AT iihBPhOSSRS RN RN SRRl RRIPIS 8886855 1e shaft

does not simplyceoniactibe s RIAACRIatdbe MozaRAINHg detrisrbsentrdl ings the suestive0f the
nozzle ring, i.e., intg its inter'or.g‘l;@e_ nozzle shaft is inserted into the wall of the nozz
|

e ring.in such a
way that a seBEBRIEN B A BHE SRR VAT OR339 8 TG LT GAS tho
interior of the thezzle singctiitlytshaenyrletmpeaztel shaftidiaahet@idityotrad werds herkntirghend face of

the nozzle shatt is,completely incorporated into the npzzle ring wall. It is advant if the length of
the nozzle shgﬁ%%'&%) ma S(‘Jla}rqf%% rr(—%-ur&)azﬂz S Lrllﬁﬁ ﬁ?r?o%r?fgg %W\%tc%%gsﬁrgggﬁnp%%?g&gé&Igl‘ast 50%,
particularly attleasprB¥cththeegury lectiwg ehithresszile shhlt pradikh enickinds sibgthe nozzle ring. This

end region of the nozzle shaft is preferably connected, i.e., welded and braced, on the inner side of the

inner nozzle profile region. In this way, an extremely rigid connection is produced that can withstand
high loads. SAdtermaitscdy evrasisbitiog aibs tnthe e Nruerit prodimenriansiirie i NRARD & Hent

purposes. In Qe pEeleria SUANIGILS NG EREHBIWLIRkEIPIRCXEMedH Q0GHihareuteprofile

region or steel plate, as well as through the entire intermediate space between the o!rg%aind the inner

profile region,MBEToR ARy 2le ARAMMHA0:8GATBP c BRI ALY iRReMEe P LR {9ffP this way,
a particularly ggigl eestoesiiongasurengasily Risliceed. Havbisieoohodinaergattieltntihfoldhebirserted
section ofthe nozgle Shaft apprexmatgly, sarsspends in s RiP e Lisss sl e awAs. o

ring can be achieved and that the material input required for the manufacture

of the nozzle shaft can be simuitaneously maintained as low as possible if the

diameter and the wall thickness of the nozzle shaft respectively lie in the above-

cited ranges.

The hollow body or the hollow cylinder is preferably manufactured of steel. In
this case, the hollow cylinder may be realized, in particular, in the form of a
steel pipe. In this way, a particularly simple construction of the nozzle shaft is
achieved. If it does not have a stepped or conical design, the hollow cylinder

preferably has a constant wall thickness over its entire length.

The nozzle shaft may be advantageously realized in one piece, i.e., it may
comprise a singie pipe that is fixed to a nozzle ring of a propelier nozzle with one
end and to a pivot drive with the other end.

The end region of the nozzle shaft that lies opposite of the nozzle ring is

preferably realized in such a way that it can be connected to a pivot drive



According to the present invention, the nozzle shaft preferably extends continuously from the interior of
the hull to the nozzle ring. In other words, the nozzle shaft is connected to the nozzle ring with one end
region and to the steering gear arranged in the interior of the hull with its other end. In this case, it is
particularly advantageous to realize the nozzle shaftgn one piece. Consequently, the inventive
propeller nozzle does not comprise any pipe sockets or similar connecting pieces that are arranged on
the nozzle ringrazmgiedoi avhineh iateozr| @k hiadt eagegmsfthytdhkcinaelytiz e rerrphe gealt, rathedextends

from the hull '%%Qﬁs%‘%réo{o‘% %e %ﬂSB %%ﬂ?améer%&l:‘é% T L gggr}%%'% means

such as, for example, pipe soc ange ates o Acco ing to the inventi ollow
space of the ipreRlispafsushthacatizad hethl eompiuba éanalfmrrdhemwmghaﬁtems oileans

Furthermore, fj0, SRRAIYRINGH LS foVIe R a3 iPe éﬂtzﬁﬁ'qgoﬁﬁhﬁmzﬁhﬂ-ﬁé‘ﬁ\}t SriRGntydhe

nozzle shaft is used exclusively for supporting the nozzle ring and as a means for pivoting the nozzle
ring and not a&teHeNoRf cHfILICBH8Y Shdltorbifhg 1B tHE IR SRABSOLYIENRATRERERE pfofseller

nozzle can ondypmpigRisdsanputis (WRitieab laneiBrlinm Lxiss btﬁéwob%@te&%tllteﬁebeym@

horizontal axis or other axis. In other words, the nozz esh ft S resp ctlvely reali edo arran
stationary ancf‘&'é{ﬁmy‘?% thadasiR G BN QWHS Bﬂﬁftl%‘gn at BW the

nozzle shaft cand@ecewchtedwserlsa(ﬂum&f&r@bhenwmdmu%pwmmm tieempivettdandO0 or

even no more 9 ?0 The i nventl e propeller nozzle thgrefore ct&?(got e turEed b%/ 360 artlcularly
due to the staﬁo?ﬁ Y)preafrc’eraTﬂ 822 ﬁ?g ?)%J?é)rgbw n H%s%g 85’\% eéneaf%ﬂ}e% YThe
inventive prorreiieesrmms narmbalmwmdammmm adaniecthatiddn thie wethepardotialy rigid

connecting p%%‘%[fg%ﬁozzm EKDE g, ;WS frgetnat rﬂSr"é%Pﬁpﬁﬁ %FM%% glggidity and

flexural strengt according tot e pr Sent invention, the propeller noz e may be
supported by theapiyef df@ﬁdiﬂ@\s’héift&ﬂﬁ?dnl@ﬁé?}@éiﬂé@ﬁbﬁfbédﬁhe’maérﬁj separde6ridgitional

support, par“‘FHlaEWe“F);§HP@?f@@néhﬁé%‘?\é’é?%k{w@d'%?ﬁﬁ‘?%’é‘ RhfherRezzisdingn/ntigyvay. the

construction of the entire propeller nozzle IS simplified because the lower bearing is eliminated.
Furthermore, $BREBEIRRERIHABNE MABRINATAGFEENBcRMAHYaFABY bR &HRE IS 9 46 piece

needs to be cesnrpcied teBiuvinpdithectiowrrgairs. the sk BieeR &R £ Uh ek Hiernudl
frequently generates unfavorable turpulences at this location.

be provided in order to mount the pivot drive. The pivot drive may be

mounted directly on the nozzle shaft or on the hull, for example, by means of a

flange or the like on the end of the nozzle shaft. It is particularly advantageous

to realize the pivot drive in the form of a blade-type drive unit or biade-type

steering gear. Such a pivot drive has a compact design and therefore is

particularly suitable for being inserted into the nozzle shaft.

The nozzie shaft furthermore may advantageously feature connecting means for
connecting the nozzle shaft to a pivot drive normally arranged in a watercraft
hull, particularly a blade-type drive unit or the like, on one of its two end
regions. The nozzle shaft may, in principle, be realized integrally with the
connecting means. However, the connecting means preferably are detachably
arranged in the end region of the nozzle shaft, particularly by means of a screw
connection. The connecting means may comprise, in particular, an arbor, a shaft
stub or the like that is designed for being inserted into a corresponding
counterpart of a pivot drive and transmits the torque from the pivot drive to the
nozzle shaft.



It is furthermore preferred to provide at least two openings that are essentially arranged opposite of
one another in the wall of the nozzle ring. The openings respectively extend through the entire wall
and therefore consist of an inner and an outer region and a center region that connects these two
regions to one another. In this way, ocean or sea water can flow from outside the nozzle ring into the
interior of the nozzle ring through the at least two openings. This is advantageous with respect to
preventing floUh esnirmutatimgsnieansovizly docthesitioet cumipoperingsial tres dogethayippdthe
Propeier andECRBAOURSHERTIAL A TRALEIINSh LMe RoPCI AR SulnEd PERINaIEGP order (0
prevent these recirculations in a particularly effective fashion, 1t is practical that the two openings are
respectively gxane.invihatessitaldy epsignrezzIeymdNg o Bsthrdsarangethiercibe and

remaining areg of Hia ROAS SHSEIasRIrARL BTl PIRNINEE WItRR HEOIRS T ARENIRGL RATEHRN O the

flow direction, the at least two openings furthermore should preferably be arranged at the propeller or
downstream ther@spononaeHist ¥ additionally improve the stability and the flexural strength of the
nozzle shatft, it is advantageous that the nozzle shaft is at least sectionally arranged and supported in

a trunk pipe. The trunk pipe is figidly connected to the structure of the watercraft and may be arranged
completely aliih BENERE: 2 e NG R B AT BIRCIR Bichi P AR AT ) SNL S o
respectively movide adedsinthpetiaerptiretulakypipesfed d¢de tooprisdshaftisheouppetiandn the

lower region of the trupk pipge. In this respect, it js preferred to proyide at least one sliding bearing,
particuiatly a STRRHCL YRR oL b SR b R ik XL AR e oS B P eh o o the
nozzle shaft thet ees: iad lydzaltedn diheantagbouisly prometess frdritangerpied gsper stieh liket its end

region can begannecied (e g, {Elgnzrlétﬁ%ﬁil’erﬁ ‘ Woéfﬁe%jﬁiﬁﬁpt% \YnLofpdhe state
of the art and typically realized in the form of a hollow cylinder, the inside diameter of which
approximately@@riespsifiacbabiivuedidbaineasrsbafie RowaltsHARNNRCEERPAIDIPRITEIBEY that the

pivotable noze|s: szt i OBLMPREFESEORHEPUIRk SUHERR aRkdogserphieasminiBialdeRrings or

the like. The invention is described in &reater_ detail below with reference to the different embodiments
that are illustrBtE&RI7 R RARAATERH HhEsasansmdtl Hahihgan By Griadfhatd A tive front

view of a nozzle ring with an external pivot drive and a fin arranged on the rear side,

In order to produce the rigid connection, the end region of the nozzie shaft that
faces the nozzle ring is furthermore extended into the nozzle ring, i.e., into the
nozzie body, particularly up to the inner nozzle profile region. In other words,
the nozzie shaft does not simply contact the outer surface of the nozzle ring, but
is inserted into the structure of the nozzle ring, i.e., into its interior. The nozzle
shaft is inserted into the wall of the nozzle ring in such a way that a section of
the end region of the nozzie shaft that faces the nozzle ring is arranged in the
interior of the nozzle ring with its complete nozzle shaft diameter. In other
words, the entire end face of the nozzle shaft is completely incorporated into
the nozzie ring wall. It is advantageous if the length of the nozzie shaft section
inserted into the nozzle ring amounts to at least 25%, preferably at least 50%,
particularly at least 75% of the nozzie ring thickness, i.e., the profile thickness of
the nozzle ring. This end region of the nozzle shaft is preferably connected, i.e.,
welded and braced, on the inner side of the inner nozzle profile region. In this

way, an extremely rigid connection is produced that can withstand high loads.

The profile of a nozzle ring usually consists of an inner profile region and an
outer profile region that are respectively formed of steel plates. Connecting



Figure 2shows a perspective front view of a propeller nozzle with a fin arranged on the rear side and
its arrangement on a hull of a twin-screw vessel, wherein the propeller shaft and the stern tube are not
illustrated in this figure, Figure 3shows a longitudinal section through a propeller nozzle, Figure 4
shows a longitudinal section through the upper end gegion of the nozzle shaft with a pivot drive
arranged in the nozzle shaft, and Figure 5shows a schematic illustration of a hull stern section with
propeller nozelemedropelleoshatitingl ribs and the like are provided in between for

reinforcement purposes. In one preferred embodiment, the nozzle shaft
therefore extends through the outer profile region or steel plate, as well as
through the entire intermediate space between the outer and the inner profile
region, before it is essentially abuts on or contacts the inner steel plate or inner
wall, In this way, a particularly rigid connection can be easily produced. In this
embodiment, the length of the inserted section of the nozzie shaft

approximately corresponds to the profile thickness of the nozzle ring.

According to the present invention, the nozzle shaft preferably extends
continuously from the interior of the hull to the nozzle ring. in other words, the
nozzle shaft is connected to the nozzie ring with one end region and to the
steering gear arranged in the interior of the hull with its other end. in this case,
it Is particularly advantageous to realize the nozzle shaft in one piece.
Consequently, the inventive propeller nozzle does not comprise any pipe
sockets or similar connecting pieces that are arranged on the nozzie ring and
into which a nozzle shaft engages, but the inventive nozzie shaft rather extends
from the hull into the interior of the nozzle ring and therefore requires no

additiona! connecting means such as, for example, pipe sockets, flange plates or
the like.

According to the invention, the holiow space of the nozzle shaft is not realized
in the form of a conduit for conveying water or oil. Furthermore, no separate
lines are provided in the interior of the nozzie shaft. Consequently, the nozzle
shaft is used exclusively for supporting the nozzle ring and as a means for

pivoting the nozzle ring and not as a hollow conduit body.

According to the invention, the nozzie shaft of the propelier nozzle can only be
pivoted about its (vertical) longitudinal axis, but not pivoted or tilted about a
horizontal axis or other axis. In other words, the nozzle shaft is respectively
realized or arranged stationary and can only be pivoted about its own axis. The
maximum pivoting angle, by which the nozzle shaft can be pivoted, is 180°,

preferably no more than 140°, particularly no more than 90° or even no more



In the different embodiments illustrated in the figures described below, identical components are
identified by the same reference symbols. Figure 1 shows a nozzle ring 10 of a propeller nozzle with a
nozzle shaft 20 that is realized in the form of a hollow cylinder. The propeller was omitted in order to
provide a better overview. In Figure 2, the same nozgle ring 10 is illustrated in the installed state, i.e.,
in the state in which it is mounted on a vessel, such that the propeller 30 is arranged in the interior of
the nozzle rindpd0® BOFidlire ihvEmNipeopadiee!rafiorae dimitefoireFignreoR bre draared prodio’’ a better
overview. Th V, i [ in the region, in which the nozzle shaft is mounted
thereon. Part%)%téé#ua&?; lﬁi%%fs%(ﬂﬁ I Igtégt{r]a[lét{gd rgﬁéggtr@rf’[ such that a pivot drive 40 in the form of a
blade-type steering gear that is seated on the nozzle shaft 20 and arranged in the interior of the hull

31, as well aspits GoangetingCconstaraian shcssiiedhell oo sEfAIshPaIialevishie. Moweyge it would

also be conceivable to use a pivot drive of any other design in this version, On its end on the propeller
outflow side, ﬂf@?\‘?}ﬁé‘ﬂhﬂng@éﬁki@@Vaqﬁ’@%ﬂ}‘%%?difé&?fﬁf atyRRelrHAdRed about centrally and
extends from the upper wall region 10a of the nozzle ring 10 to the lower wall region 10b of the nozzle
ring 10. The fin is rigidly connected to the nozzle ring 10. The fin basically may be realized stationary
or also partiallﬂpﬁi\;Bt%?eP?ﬁécHiB >é|r&*ﬁo&%ﬁw%ﬁ%&g*HBE‘%%%%&B%BP&ASJH&%“?@%|y
suspended omsiiplostestihameatis3f the izl eosbialh 20 rilgid ity rigidlyfiexarad edrinitd wipgrawvall

aft 20 in the form of a_cylindrical

rggio.n 10a of th§ Suoz Igf{ing 19’(5%?? aIs&Fi%L#r%es tThe %%ZOZAe.ﬁ? 20 0yt zrﬂ ang

pipe is at Ieas'f%ﬁ fiall suﬁl §hed vﬁtﬁ?n A ik pipe BVENaL5E ’rlglﬁlfcoﬁnec{eaqo Rehill BT, The

nozzle shaft 2@ gparbedpbyotedaniiiin the statibmahattunkdpivedte prefeursshgriibogérdenofaie nozzle
haft 20 i inth t nj t th

noszle shatt 200 Henaa o S R e R i the

_ _ e outward recess 21b of the trunk pipe 21. 12 In the
illustration act@wing egiPRyRE thehaarsper it b1 tHeitriviypipee L8 sausERN bYTathevenbre skeg

23, respectively, 18epivVRbgyjue 0 ?rrﬁsﬁ%horba%gaid{moneafé@dseaaihgzrb@r Hithpbhas. the

shape of a truncated cone and upwardly protrudes from the mounting flange 22 of the nozzle shaft 20

(see also Figli& BieRRy aride2rranaline Quilvnis fividically iomiqvasshfeetne ShGulPwsh the

:Oivot driv; 405@422@95?&% %B@étﬁﬁcér h%é‘@?i&%f‘@&rﬁ@@%@&#d%@]ﬂmﬂbﬂgmﬂ%m é’éarifﬂﬁh itﬁ )
ower en reglFén Eil'[ at faces the nozzle rlnr%l FI%JI‘ shows a longitudinal section through the
Pl Jeeiettdiess !

propeller nozZ&€168'fiRFSfeFiaagiNesoth AR ¢ G Sh Rl ¥ yRiePls provide

a better overviavibuTéecesatlenthaft 2ds.supported in the trunk pipe 21 by means of an upper and a
lower bearing 25a, 25b, both of which are realized in the form of sliding bearings. Seals 26 are
furthermore provided between the trunk pipe 21 and the nozzle shaft 20 on the lower end of the trunk
pipe 21. The lnviefunbergime 20afefthe topziviimfitdedsinvertogénioghdhatlpo ersertialty ring in

the upper walbfegind ol end e JeALIRN e et Asbuimienie Mhergitaidga of the

wall in this ca ‘ er wall region 10a, the outer si e wall features a corresponding
opening in the @RSt vE thexiensctBranePotsechntse twialhantetbreef et SRNYSR REP IS MSE interior

of the wall or ghihe Nl HBgidN IFSREEVR)Y rdfiB nerale ikl ihesidive cgoghe wall of

the nozzle ring 10 by means of a welding seam on its end face 20c, as well as in the outer and inner

surface area GPAERIWE HHE Mo SRAD SInRRANGIGH ERBHICN M B4 1R N I8 LR 480 is

inserted into thegRper iwalkieoen théantreieonngatins lgivern sbedaezaie shapedthgpdthe nozzle
ring 10 is much more stable than in the connecti%}%u known. from the sta}{e of thT(glrt in which

th
the end face G FRAAE Q0T SFEAR At @FNALRS R hES GBS OMAb G0 b RS
reinforcing plasgtaptite sikeharomegdagthdreae outer region of the propeller and directly

downstream of the propelier when the nozzle ring is turned or pivoted. In order
to prevent these recirculations in a particularly effective fashion, it is practical
that the two openings are respectively arranged in a lateral area of the nozzie
ring in the installed state. In this case, the remaining area of the nozzle ring is
closed and not provided with any other opening. Referred to the flow direction,
the at least two openings furthermore should preferably be arranged at the

propeller or downstream thereof.



A flange plate or a mounting flange 22 is rigidly connected to the nozzle shaft and seated on the upper
side of the nozzle shaft 20, wherein this flange plate or mounting flange protrudes over the nozzle
shaft 20 and is supported in an axial 13 bearing 21a provided in the trunk pipe 21 for this purpose. In
this region, the trunk pipe 21 is realized with an outwdyd recess 21b that accommodates the axial
bearing 21a. An arbor 24 with the shape of a truncated cone centrally protrudes from the mounting
flange 22 andmweatikedtotedditipnatly tira pnoveitthg fSaaigidi B2 amtetberffectiat efrdmgthbof PAeto the

pivotcrive 405RBIGEH SR ShRIARSIEUANBRE AR, ltoTvestGRaLias B gfnections

for steering gears such as, e.g:, clamping connections could concel also be used. In a tapered

connection, tREraRESd2ANEng4RJeRrie® U cbifesfontiag Meecistitheripa f tigtdhivepnrielad tPhe
nozzle shaft 2Qdndhe fnire PraRdingricalPiRe 38 Ss9 ATl Jares Aigmeier Wil reithide

outside diameter al of the nozzle shaft 20 is greater than or equal to half the total length bl of the

nozzle ring 1VatRECHE- R Ham pEkalheraripide dhrreatin thes reartiskip N 2t R8I S8, Figure 4
shows a longiibsfiaatisenliprdhieeghberimnpecenddedion LR IR nowdlehshalzZR afhamother

embodiment. In this embodiment, the nozzle shaft 20.is also supported in a trunk pipe 21 hy means of
o bearings 926 URRETFARAenGRE, (R RiWES LR gie 204 BY (RePfoPNet B985 midh Inserted
into the wall giribkenerzte pngvidethtdeghttbaosiidirgide:adingf phetivalbdy eantiasi icatlidimpodiment

described abgve, the majority of the pivat drive 40 is,arranged in the ipterior of the hollow nozzle shaft
20, particular%/elﬁrfﬂg’lrﬁ)eégfengcr)]zﬁ‘eesﬁgﬂq?éﬁfjoen%??r? tﬂ%gl’ﬁql?s#]a#gnﬁ]c%é‘? "r?g? t%flg?é%r%o gzlgor this
purpose, a sugiptittiig béarasgtinet e folenririg adeeptaghoflshg et euidgsrordde d he/Hevei hiee
receptacle fla, i e t ivot drive. 40 i aflgtype sriveyiihans features an
opening, throggﬁ_1 Vihﬁlglfl t}igls:%b\%'tr}gnﬁ%/&g%ﬁoeﬁ%d%(gn?ﬁ‘?g{%gr%zqz% sﬂg%:% ZBO.rT}%{a flag]ge_r}g t_sgon the
nozzle shaft 2eeicalvedie fediciespdivewn dremsthgiatp e ahsbecar tndtty Bialydies ed dorew

connection 4%%9&{%#@%éﬁcfwtlllagﬁrﬁ@éﬁ fepiurRSi S URBATERS flangenichthimbuimateipe hull

and introduces the torque into the hull 31. Due to the construction illustrated in Figure 4, a majority of
the space reqtAEaRPINE IARvE U ididmrser iRtdhrRraoHBithe hollow nozzle shaft 20 such

that no extra space is required for the pivot drive 40 in the hull.

it is generally preferred that the pivotable nozzle shaft is only supported on its
outer surface and does not feature internal bearings or the like.

The invention is described in greater detail below with reference to the
different embodiments that are illustrated in the drawings. In these schematic

drawings:

Figure1 shows a perspective front view of a nozzle ring with an external pivot
drive and a fin arranged on the rear side,

Figure 2 shows a perspective front view of a propeller nozzle with a fin
arranged on the rear side and its arrangement on a hull of a twin-
screw vessel, wherein the propeller shaft and the stern tube are not
ilustrated in this figure,

Figure 3  shows a longitudinal section through a propelier nozzle,

Figure 4 shows a longitudinal section through the upper end region of the
nozzle shaft with a pivot drive arranged in the nozzle shaft, and

Figure 5 shows a schematic illustration of a hull stern section with propeller

nozzie and propeller shaft.



14 Figure 5 shows a schematic illustration of an inventive propeller nozzle 100 that is installed on a
vessel. The hull 31 of this vessel is only partially illustrated in the stern region. A trunk pipe 21 is
provided on the hull 31 and protrudes from the hull 31, wherein a cylindrical nozzle shaft 20 is
supported within said trunk pipe. A pivot drive 40 fordriving the nozzle shaft is once again supported
on the upper end of the cylindrical nozzle shaft 20. The lower end region 20a of the nozzle shaft 20 is
rigidly connedtedttea difzrkentingribpdimeeeirs thidustnetedndr2Gdh és ngerssd desctiieedalbeltwe nozzle

ring 10 and rigielly eldeg torie el FlUtsie s, Uik ugnelleanARTgR  ne interior of the

nozzle ring 10, as well as the prop eading from the prope Into the interior of the hull
31, are also schematically indicated in this figure. List of Reference Symbols 100Propeller nozzle

10Nozzle ring-iRaY ARSI VA S AR OMIES PHIGSUARY nozzie with a nozzle shaft 20 that

is realized in the form of a hollow cylinder. The propeller was omitted in order
to provide a better overview. In Figure 2, the same nozzle ring 10 is illustrated in
the installed state, i.e., in the state in which it is mounted on a vessel, such that
the propeller 30 is arranged in the interior of the nozzle ring 10 in Figure 2. The
propelier shaft was omitted in Figure 2 in order to provide a better overview.
The hull 31 of the vessel is only illustrated in the region, in which the nozzle
shaft is mounted thereon. Part of the hull 31 is also illustrated transparent such
that a pivot drive 40 in the form of a blade-type steering gear that is seated on
the nozzie shaft 20 and arranged in the interior of the hull 31, as well as its
connecting construction 44 on the hull 31, are also partially visible. However, it

would also be conceivable to use a pivot drive of any other design in this

version.

On its end on the propelier outflow side, the nozzle ring 10 features a rigidly
installed fin 11 that is arranged about centrally and extends from the upper wall
region 10a of the nozzie ring 10 to the lower wall region 10b of the nozzle ring
10. The fin is rigidly connected to the nozzle ring 10. The fin basically may be
realized stationary or also partially pivotable.

The propelier nozzie 100 does not feature a lower bearing and is only
suspended or supported by means of the nozzle shaft 20 that is rigidly arranged
in the upper wall region 10a of the nozzle ring 10 {see also Figure 3). The nozzie
shaft 20 in the form of a cylindrical pipe is at least partially supported within a
frunk pipe 21 that is rigidly connected to the hull 31. The nozzle shaft 20 can be
pivoted within the stationary trunk pipe 21. A mounting flange 22 of the nozzle
shaft 20 is arranged in the upper end of the trunk pipe 21 that faces the hull 31
and protrudes over the nozzle shaft 20. This flange 22 in turn rests on the
outward recess 21b of the trunk pipe 21.



11Fin 12Lower fin bearing 13alnner side of wall 13bOuter side of wall 20Nozzle shaft 20aLower end
“region 20bUpper end region 20cEnd face of nozzle shaft

12

in the illustration according to Figure 2, the upper part of the trunk pipe 21 is
covered by a cover or a skeg 23, respectively. The pivot drive 40 is seated on
and rigidly connected to an arbor 24 that has the shape of a truncated cone and
upwardly protrudes from the mounting flange 22 of the nozzle shaft 20 (see also
Figure 3}. This arbor 24 with the shape of a truncated cone transmits the torque
from the pivot drive 40 to the nozzie shaft 20. The nozzle shaft 20 protrudes

from the trunk pipe 21 with its lower end region 20a that faces the nozzle ring
10.

Figure 3 shows a longitudinal section through the propelier nozzie 100
illustrated in Figures 1 and 2. A fin is not illustrated in Figure 3 in order fo
provide a better overview. The nozzle shaft 20 is supported in the trunk pipe 21
by means of an upper and a lower bearing 25a, 25b, both of which are realized
in the form of sliding bearings. Seals 26 are furthermore provided between the
trunk pipe 21 and the nozzle shaft 20 on the lower end of the trunk pipe 21. The
lower end region 20a of the nozzle shaft 20 is inserted into the wall of the
nozzle ring in the upper wall region 10a. The end face 20c of the nozzle shaft 20
abuts on the inner side 13a of the wall in this case. In the upper wall region 103,
the outer side 13b of the wall features a corresponding opening in the region of
the nozzle shaft 20 such that this nozzle shaft can be inserted into the interior of
the wal! or of the nozzle ring 10, respectively. The nozzle shaft 20 is rigidly
connected to the wall of the nozzle ring 10 by means of a welding seam on its
end face 20c, as well as in the outer and inner surface area of the lower end
region 20a. Since the lower end region 20a of the nozzle shaft 20 is inserted into
the upper wall region 10a, the connection between the nozzie shaft 20 and the
nozzle ring 10 is much more stable than in the connecting method known from
the state of the art, in which the end face of a nozzle shaft of small diameter
abuts on the outer side 13a of the wall or on a reinforcing plate or the like
arranged thereon.

A flange plate or 2 mounting flange 22 is rigidly connected to the nozzie shaft
and seated on the upper side of the nozzie shaft 20, wherein this flange plate or

mounting flange protrudes over the nozzle shaft 20 and is supported in an axial



21Trunk pipe 21aAxial bearing 21bRecess 22Mounting flange 23Skeg 24Arbor 25aUpper trunk
bearing 25bLower trunk bearing
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bearing 21a provided in the trunk pipe 21 for this purpose. In this region, the
trunk pipe 21 is realized with an outward recess 21b that accommodates the
axial bearing 21a.

An arbor 24 with the shape of a truncated cone centrally protrudes from the
mounting flange 22 and realized integrally with the mounting flange 22. The
connection of the arbor 24 to the pivot drive 40 is realized in the form of a
tapered connection, but all conventional types of connections for steering gears
such as, e.g., clamping connections could conceivably also be used. in a tapered
connection, the arbor 24 engages into a corresponding receptacle 40a of the
pivot drive 40. The nozzle shaft 20 in the form of a cylindrical pipe has a
comparatively large diameter, wherein the outside diameter al of the nozzle
shaft 20 is greater than or equal to half the total length bl of the nozzie ring 10.
The nozzle shaft 20 is preferably realized in the form of a one-piece steel pipe.

Figure 4 shows a longitudinal section through the upper end region 20b of the
nozzle shaft 20 of another embodiment. In this embodiment, the nozzle shaft 20
is also supported in a trunk pipe 21 by means of two bearings 25a, 25b.
Furthermore, the lower end region 20a of the nozzle shaft 20 is also inserted
into the wall of the nozzle ring 10 through the outer side 13b of the wall. In
contrast to the embodiment described above, the majority of the pivot drive 40
is arranged in the interior of the hollow nozzle shaft 20, particulariy in the upper
nozzie shaft region 20b, in the illustration according to Figure 4. For this
purpose, a supporting bearing in the form of a receptacle flange 41a is provided,
wherein the receptacle flange is screwed to the pivot drive 40 in the form of a
blade-type drive unit and features an opening, through which the pivot drive 40
protrudes into the nozzle shaft 20. The flange rests on the nozzle shaft 20 or its
end face, respectively, and is rigidly connected thereto by means of a screw
connection 42. The pivot drive 40 furthermore features a supporting flange 43
that abuts on the hulf and introduces the torque into the huil 31. Due to the
construction illustrated in Figure 4, a majority of the space required for the
pivot drive 40 is shifted into the interior of the hollow nozzle shaft 20 such that
no extra space is required for the pivot drive 40 in the hull.



26Seal 30Propeller 31Hull 32Propeller shaft 40Pivot drive 40aReceptacle 41aFlange
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Figure 5 shows a schematic iilustration of an inventive propelier nozzle 100 that
is installed on a vessel. The hull 31 of this vessel is ohiy partially illustrated in the
stern region. A trunk pipe 21 is provided on the hull 31 and protrudes from the
hull 31, wherein a cylindrical nozzle shaft 20 is supported within said trunk pipe.
A pivot drive 40 for driving the nozzle shaft is once again supported on the
upper end of the cylindrical nozzle shaft 20. The lower end region 20a of the
nozzle shaft 20 is rigidly connected to a nozzle ring 10, wherein the lower end
20a is inserted into the wall of the nozzle ring 10 and rigidly welded to the wall.
Furthermore, the propeller 30 arranged in the interior of the nozzie ring 10, as
well as the propeller shaft 32 leading from the propelier 30 into the interior of
the hull 31, are also schematically indicated in this figure.



42Screw connection 43Supporting flange 44Connecting construction atOutside diameter of nozzle
shaft blLength of nozzle ring 17 Claims
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List of Reference Symbols

100 Propelier nozzle

10 Nozzle ring

10a Upper wall region
10b Lower wall region
11 Fin

12 Lower fin bearing
13a Inner side of wall
13b Outer side of wall
20 Nozzle shaft

20a Lower end region
20b Upper end region
20c End face of nozzie shaft
21 Trunk pipe

21a Axial bearing

21b Recess

22 Mounting flange

23 Skeg

24 Arbor

25a Upper trunk bearing
25b Lower trunk bearing
26 Seal

30 Propeller

31 Hull

32 Propeller shaft

40 Pivot drive

40a Receptacle

41a Flange



1. A nozzle shaft (20) for pivotable propeller nozzles (100) with stationary propeller for watercraft,
particularly pivotable Kort nozzles, characterized in that the nozzle shaft (20) is realized in the form of
a hollow body, particularly in the form of a hollow cylinder, and preferably has a constant diameter over
its entire length in the axial direction, and in that the pgzzle shaft (20) has a diameter between 60 cm
and 150 cm, preferably between 75 cm and 125 cm, particularly between 90 cm and 110 cm, and/or in
that the wall thitkness of tHermzzerstexfti¢20) lies between 1 cm and 10 cm, preferably 2 cm and 8
cm, particularjs 3 cm and SSE'B 8 Jﬁéefm‘ le shaft according to Claim 1, characterized in that the
nozzle shaft (20) is manufactu eoro teel.”3. The nozzle shaft according to Claim 1 or 2, characterized
in that a pivotidrive (40) forGhenesting saast(adyoparticularly a blade-type drive unit, is at least partially
arranged in the interior of the nozzle shaft (20), particularly in an end region of the nozzle shaft (20),
wherein the outside dimensions of the pivot drive (40) preferably correspond essentially to the inside
dimensions ofthe hollow bSWfsiertiametenotngazir ebafing to one of the preceding claims,
characterizedygi that connecingneens: Marigglarly an arbor (24), are provided on an end region of
the nozzle shaft (20) in order to produce a connection with a pivot drive (40) for pivoting the nozzle
shaft (20), particularly a blade-type drive unit, wherein the connecting means preferably are detachably
connected to the nozzle shaft (20). 18 5. The nozzle shaft according to Claim 4, characterized in that
the connecting means comprise an axial bearing (22), particularly a mounting flange (22), for axially
supporting the nozzle shaft (20).



6. The nozzle shaft according to one of the preceding claims, characterized in that the nozzle shaft
(20) has a larger diameter than massive nozzle shafts of propeller nozzles, particularly a diameter that
is at least twice as large. 7. A propeller nozzle for watercraft, particularly a Kort nozzle, with a
stationary propeller (30) and a nozzle ring (10) that ghrouds the propeller (30) and can be pivoted by
means of a nozzle shaft (20), characterized in that the nozzle shaft (20) is realized in the form of a
hollow body, §dri¢ntesly in the form of a cylindrical pipe, in that an end region (20a) of the nozzle shaft
(20) that faces the nozzle ring (10) is rigidly connected to the nozzle ring (10), particularly by means of
welding, and in that the end region (20a) of the nozzle shaft (20) that faces the nozzle ring (10) is
inserted into the walh oieRdechzl (29 (10) pive ki rispellrionzre (398) wath( BBRYOIaRe nozzle

ring (10) with its endgt% FRBPFHEN NG PADYSHRATHE FCBIAING ioHIaIBLAe A ARIBIRALL that the
propeller nozzle (100) is sup orted b?/ means of the nozzle shaft (20) only and does not feature any
other support. in that t e nozzle shaft (20} is realized in the form of a hollow body,

particularly in the form of a hollow cylinder, and preferably has a
constant diameter over its entire length in the axial direction, and in

that the nozzle shaft {20) has a diameter between 60 cm and 150 cm,
preferably between 75 cm and 125 cm, particularly between 90 cm and
110 cm, and/or in

that the wall thickness of the nozzie shaft {20} lies between 1 cm and 10

¢m, preferably 2 cm and 8 cm, particularly 3 cm and 5 cm.

2. The nozzle shaft according to Claim 1, characterized in that the nozzle
shaft (20) is manufactured of steel.

3. The nozzie shaft according to Claim 1 or 2, characterized in that a pivot
drive {40) for the nozzie shaft (20), particularly a blade-type drive unit, is
at least partially arranged in the interior of the nozzle shaft (20},
particularly in an end region of the nozzie shaft (20), wherein the outside
dimensions of the pivot drive {40) preferably correspond essentially to
the inside dimensions of the holiow body.

4. The nozzie shaft according to one of the preceding claims, characterized
in that connecting means, particularly an arbor (24), are provided on an
end region of the nozzle shaft (20) in order to produce a connection with
a pivot drive {40) for pivoting the nozzle shaft (20), particularly a blade-
type drive unit, wherein the connecting means preferably are detachably
connected to the nozzle shaft (20).



9. The propeller nozzle according to one of Claims 7 or 8, characterized in that at least two openings
are provided in the wall of the nozzle ring (10) and essentially arranged opposite of one another. 10.
The propeller nozzle according to one of Claims 7 to 9, characterized in that the nozzle shaft (20) is at
least sectionally arranged and supported in 19 a trupk pipe (21), wherein the region of the nozzle
shaft (20) that faces the nozzle ring (10) preferably protrudes over the trunk pipe (21). 11. The
propeller nozéle acctirdingdzztnesbbtlaivsovding Otehtaoterideddnattet énizedzite thaft (2@) is

realized in accordan It e i ~eRa i in.that i prises a
propeller nozzle (10 ?q’éyﬁ:l%:%r%%gﬁ%%geg%%&r%gafatﬁ\g@gﬁ%iﬁaﬁ%ﬁﬁé%ﬁgﬁl|n rii@g pipe,
particularly a steel pifpegad 32hofo@xadit saoptiagptbpeleraie shrRi{120). for watercraft.

6. The nozzie shaft according to one of the preceding claims, characterized
in that the nozzle shaft (20) has a larger diameter than massive nozzle
shafts of propeller nozzles, particulariy a diameter that is at least twice as
large.

7. A propeller nozzle for watercraft, particularly a Kort nozzle, with a
stationary propeller (30) and a nozzie ring (10} that shrouds the propeller
(30) and can be pivoted by means of a nozzle shaft (20}, characterized in
that the nozzie shaft (20} is realized in the form of a hollow body,
particularly in the form of a cylindrical pipe, in
that an end region (20a) of the nozzie shaft (20) that faces the nozzle ring
(10} is rigidly connected to the nozzle ring {10}, particularly by means of
welding, and in
that the end region (20a) of the nozzie shaft {20) that faces the nozzle
ring {10) is inserted into the wall of the nozzle ring (10) and preferably
abuts on the inner wall {13a) of the nozzle ring (10) with its end face
{20c).

8. The propeller nozzle according to Claim 7, characterized in that the
propeller nozzle (100) is supported by means of the nozzle shaft {20) only

and does not feature any other support.

9. The propelier nozzie according to one of Claims 7 or 8, characterized in
that at least two openings are provided in the wall of the nozzie ring {10)
and essentially arranged opposite of one another.

10. The propelier nozzle according to one of Claims 7 to 9, characterized in
that the nozzle shaft (20) is at least sectionally arranged and supported in
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a trunk pipe {21), wherein the region of the nozzie shaft (20) that faces
the nozzle ring (10) preferably protrudes over the trunk pipe (21).

The propeller nozzie according to one of Claims 7 to 10, characterized in
that the nozzle shaft {20) is realized in accordance with one of Claims 1 to
6.

A watercraft, characterized in that it comprises a propeller nozzle (100}
according to one of Claims 7 to 11.

The utilization of a cylindrical pipe, particularly a steel pipe, as a nozzle
shaft (20) for a propeller nozzle {100} for watercraft.



