1 LINKAGE DEVICE FOR FLAP RUDDERS FOR WATERCRAFT The invention relates to a linkage
device for flap rudders for watercraft, in particular ships, comprising a first bearing housing in which a
sliding piston and a first bearing, in particular a sliding bearing are located and a second bearing
housing in which a linkage pin and optionally a secorid bearing, in particular a sliding bearing, are
located. Rudders with fins or flaps are also designated as "flag rudders”. These mostly comprise

so-called full spade riiiEAR REeY.KabdrBariaidR R FE&X¥RTETHRBeble (rudder) flap

fastened to the rudder blade end strip thereof by means of suitable fastening means, for example,
articulated connections such as hinges or similar. The flap is normally configured to be articulated to
the rudder blade of the rudder, wherein the deflection of the flap can be predefined by means of an

articulation devi¢g AfARGRAHeBIAEE fith angige vt rHsldesp alRideauRRtv-Aerdiawsd to be

forcibly controlled so that when setting the rudder, i.e. when pivoting the rudder about the axis of

rotation of the ri¥dEeUHAE $hpSs IRBRIEINEATHRID B 1EIAG D141Qeh R AEERSHRBR propeller

jet and higher rugder faroesceah B eiagueyad ayithJirmiy ddar fouaisapEp\ed seapeguvrability is
obtained compared with rudders without flaps. The flap should therefore be swivellably connected to

the (main) rudd&EBIHG BP WS LB 3 IREABRIR HITBABRIZNBIY & REERAR £68HR0But an axis

‘parallel to the end sirpaf ANgiduddeeblade rdhpbaiddn state. The articulation device according to the
invention is used for the articulation of a flap of a flap rudder and can be used in principle in all known

types of rudders, but preferably in full spade rudders or in heel-supported rudders mounted in the

stern. 2 suitablgx{pidudoreTinains indbe ecommriiakbaighiiady Ay efiaphergireiuderkeh
ocean-going vessels and inland navigation vessels. The articulation device according to the invention

can be used pafiesty AR ROGENERD UL FBFAR AL RfSHafahaheURAALS S B 8RS as well as
rather slower CoRRiREFial ABTAMIRN SHRS AW EXATABIE:) H axianed epeed Alddtknairicreferably

18 knots, particularly preferably 15 knots. _ i
end” sirip thereof by means of suitabie fastening means, for example,
articulated connections such as hinges or similar. The flap is normaily
configured to be articulated to the rudder blade of the rudder, wherein the
defiection of the flap can be predefined by means of an articulation device
arranged between hull and flap. Such rudders are frequently configured to
be forcibly controlled so that when setting the rudder, i.e. when pivoting
the rudder about the axis of rotation of the rudder, the flap is likewise
deflected. By this means a larger defiection of the propeller jet and higher
rudder forces can be achieved with flap rudders so that an improved
manoeuvrability is obtained compared with rudders without flaps. The flap
should therefore be swivellably connected to the (main) rudder blade of
the rudder and is normally pivotable about a vertical axis or about an axis
parallel to the end strip of the rudder biade in the built-in state. The
articulation device according to the invention is used for the articulation of
a flap of a flap rudder and can be used in principle in all known types of
rudders, but preferably in full spade rudders or in heel-supported rudders

mounted in the stern.

In principle the present invention can be used for all types of rudders,

wherein the articulation device according to the invention is predominantly



The articulation or adjusting device configured for the forced control or articulation of the flap of a flap
rudder is normally fastened both to the flap blade or to the flap and also to the hull. By means of the
articulation device, a rotation of the main rudder blade effects an additional rotation of the flap rudder
blade at the rear edge of the main rudder blade relat®&e to the main rudder, which is in the same
direction and normally of approximately the same amount, thus increasinﬁ?é%r;,e transverse forces

produced by theSHiER?, fop (HEEeS5P A3RIRT I HdE8 KRFNREIRRLIBICRIHETc@TBRicH B8RSHrises a first

bearing hOUSingiH&NYB@*bétﬁ"QiBQd@i%@ﬂﬁ WesHHRd BydnaaRR@f festighie hedsse d herhgaring
housing is firmly connected to the flap on its upper side. Since the sliding piston or sliding pivoting

piston in an instafkeiateR fe¥eqUBREGTEIER dPFrdRREHN R dPRaMPER I dPARIStdIRE re also

_know_n as h_OriZ%@bﬁi@t@é“@uﬁyV¥B?@B%!Syﬁh@rﬁﬂﬁ%‘ii%@“%ﬂﬁmﬁ%iﬁéé %ﬁ@ﬁg braying h(_)using
in which a linkage pin or bolt is mounted by means of a second sliding bearln% he second bearing

housing is firmlyASoffiBefctl W Eh SPRIMAT ane iR SpsthioTi skagaPitn 8baldASEBE irmly
clamped in the aydakgdirection sedhatéha segond ishgtaghaarnmmopidiae.enitedueh a linkage

device ensures secure forced articulation of the rudder tlap when setting the main rudder. At the same
time, by mounting the sliding piston in a sliding bearing and optionally the linkage pin in a second

sliding bearing, exensieA@sRes chHEsHeg doicecaiikiithe AticHRtiBR-AgVicshiyih dhe result that
the bearing surfaces are subjected to relatively little loading. The connection 3 between sliding piston

and linkage pin BAiFHEHRRIGHhEEIAFRLIANER TYHEE SaQIREIN RsiReedifabada thehag 811 552 Al,

the connection igjmasde pygTeenay aninassBolbinibenmanney oh@ 4y daniinbwRida #iews a
movement (in the angular position) between indin@gﬁFiston and linkage pin whereby bending moments

acting on the rud¥iarPdetabpmneh&rsratidud dridasasitiastsranmidiianainsigtion sh the

system of the slighagigisionRgaddRrisyatens et thetnfage Pie rihiheartiedlstioiedevigre kgown from
the prior art the two aforesaid sﬁi%tems are differently configured. in regard to their dimensions or sizes

as well as optiohBfly 8Mite YREkedN®y dSrelliiih PRBRe HERRIANCARE iINnVRIENhEmaximum

loads calculated@pasgimmaeshforibesalinGgpisian oiihe linkpaespip ane reaghed Reerseeded in
operation, this can result in damage to the articulation device. On the other hand, the design and

production of th®@QeGrRHAiBY H&/IEEEBecomes relatively expensive as a result. Embodiments of the
present invention seek to provide a linkage device for flap rudders for watercraft, in particular ships,

which has an increased safety towards high loads and a simg_le structure. )
EP 0 811 552 A1 discloses a known articulation device which comprises a

first bearing housing in which a sliding piston is mounted by means of a
siiding bearing. The bearing housing is firmly connected to the flap on its
upper side. Since the sliding piston or sliding pivoting piston in an instalied
rudder is frequently aligned approximately horizontally, such pistons are
also known as horizontal pistons. Furthermore, the known articulation
device has a second bearing housing in which a linkage pin or bolt is
mounted by means of a second siiding bearing. The second bearing
housing is firmly connected to the hull. In principie, however, the linkage
pin could also be firmly clamped in the axial direction so that the second
sliding bearing would be omitted. Such a linkage device ensures secure
forced articulation of the rudder flap when setting the main rudder. At the
same fime, by mounting the sliding piston in a sliding bearing and
optionally the linkage pin in a second sliding bearing, extensive degrees of
freedom are created for the articulation device with the result that the

bearing surfaces are subjected to relatively little loading. The connecition



According to a first aspect of the present invention, there is provided a linkage device for flap rudders
for watercraft, in particular ships, comprising a first bearing housing in which a sliding piston and a first
bearing, in particular a sliding bearing, are arrangéd and a second bearing housing in which a linkage

pin angk &8RRG ieR inRarticadarhiting RRRINGIArerERNgsss. wheieiaribelfiishRaiteg
ok RS, e oAk o S ManBE IO S B, AN APUAIRE B A B aring

and thesecon earln each havé the same diameter rein the first ousm

eari
secon®f Beaffitghit r‘f@h theP iRt g BIQY&Q‘SHHQH@%?B%‘@%ﬁ%ﬂ&%@ﬁ\”ﬁ%ﬁ ?ﬁeag cond
bearinplearhriomsistafithenstingenneaierialeling whéreindeestas bthrnihanséléd of the sliding piston
and the linkage pin is determined with reference to the loads acting on the sliding piston during

operagg eAﬁﬁQF RgtRdbiSs &tft%a%emﬁﬁae{ Qﬁetﬁ)él%%@ﬁ%ﬁﬂé@ﬁ'&tﬂﬁ i GORTig B fﬁég

manner t att irst.and the second beaegg the slidin ton nd the li ?@e%e p|n
and/oPBEﬁo%ﬁPﬁt@'?frgt HSAHESh sﬁﬁ‘é‘ %%Sfa?{ttl ees YLRYEE nd/or
substamatlifqr@@amwgwﬁaﬁdmghtoswewwmryrcﬁ%eéc%ﬁtﬁte?ﬁ ﬁan%ettyectw&%ﬂtems
"slidinghpistian" ana "lakagepimieobtiee fatic Ulatiandeincehtbohiiguredniorbedhdssarieutattt regard to
its dimensiang, fttr'%q@%tt&tﬁe%tét%ttaﬁtﬁ@t!m&gtg QAR ELMIeR IS dgsianed acepEin@i0 Hhe saaximum

load which pre als In on the two Sy tems an nk a nsequ the
safetyrg% all ? ﬁﬁ&%"&*&é’&‘ t'ﬂn eYice §%aﬁc% (:aseqwcorcrgtj hse%sggzgls? i srl§§ n%ﬁgﬂs?on or linkage
pin), EHEAIHIPH Qgi?@m%ﬂ%ﬁ%ﬂyvﬁlbééﬂﬁﬁs'%%élT)??HE sliding piston system has the highest
loads. Consequently, the system or at least a component of the linkage pin system may be

automeafigliyresigredi giatnsionedierecisaty s iR sidingpistesrsem i thedandrisreased
safely IR eGSR AR ih Atenae SR KA AR AABNRL BB IR G BY Using

the same compon ystems the storage or manufacture of the articulation device may be
smphﬁé@‘é’t‘f& consequently production costs may also be reduced. Since normally both bearing
housing and also sliding piston or linkage pin and bearing are configured to be cylindrical or as

cylindrigabhatguobgdies dém:conpanentpairsmermsilythaveisheroanee diameigs. Width andifeight
Shou'4&&8&9%@%&%&%tqnbsatttsma.H% ttasrﬁsﬁertg di fteeﬁgxrwﬂ&mg GOMRRACN Si@hg

components havmg} a different cross- se ional a ea. Preferably two com on%nt palrs e}pgepartlcularly

prefergﬁlg?ﬁl?ﬂtjr Bt PhrEPUE fnd' y”s(te?ﬁgnﬁﬁkggee i AR sTding pieion. are configured
to be th@ﬁm@tewmﬁlﬁ‘é‘gérdl%% BHIcPARNBNEF6ATS P BRENEN t‘hePéﬁ@LH%"né s%'ﬁ%ﬂglsbﬁ?é%%@éﬂ and on
the otherahged, mastdactiecion Stesege Mosanplified the texcad dedroyimdusaidhdhewibodigsssuch as,
for ex%lﬁtt’tﬁéh%&é%ﬂq%ﬁa the h%@ﬂ@&zhe%aq%@@n@eﬁhm@ wside diamatanandadsetbe outside
diameter can eachbe configuned Lo be thegane. Prnggégp bﬁtt]s'tﬂ lde gr ﬁi]o‘? S %oqt Stﬁt of one
compoh&ht pair. pret eraen S ISt and 1ises dOGearlng using, re eac gure 0 be the

same. llmﬁanﬁj‘@&‘ﬁﬁgﬁ@ﬁ%ﬁl%ﬁ@ﬂtﬁ@ SERADGRFAERS SRR EVITEN INRSAME We?é"’?ﬁa\‘o?'tﬂe
productizereh dreoripoéibpaiiaordten irbte Wdie qptporedt eckikegbeiprisvidrigroriredradiand

merelyadapiadwii neaashinis dansdslinb e sespackvglyseauisad system.

According to this, a linkage device of the type specified initially is configured in such a manner
that the first and the second bearing housing and/or the sliding piston and the linkage pin and/or
optionally the first and the second bearing each have substantially the same diameter and/or
substantially the same width and height. Since respectively one component pair of the two
systems “sliding piston” and “linkage pin” of the articulation device is configured to be the same
with regard to its dimensions, it is achieved that the entire articulation device is designed
according to the maximum load which prevails in one of the two systems sildlng plston and
'Emkage pin, and consequentiy the safety overall may be '



5 Normally the bearing housing is configured as a cylindrical hollow body inside which there is
provided a sliding bearing configured as a cylindrical bearing bush. Optionally the bearing housing and
the sliding bearing can possibly be designed as che component, wherein this component should then

be copfigutr@dEo hedhasame esdheaes espapding copiptrerisidite ptenastidinktige ginlice system
in regard to its diameter. In aé)_refer ede bodimer[g the 'rs&and Ihe secor%éi beari ?gﬁh%sir&ﬁ and/or
the SRR BBRASRIIREHRELRBY 28 PEPURdo N MALY AR IPING IS DEATy A Consist of

the saihBeitesiisSioensagaenyynrhaeniseirs whishibage thecapendimeniSitres inkagebstantially

the I RBAY S HREALEN C5RIBORT A G WRPEb RN AL Mo B e Base

materiglspéhessamatbaseisomasae niafeyorkpietss 16 doiexamyienphesslidinty pistangedehislinkage
pin, which both to%(::;ther,form an onent pg)ir, have ri'ne same dimensionstand 8r3 configured to
Consi MRS BT 1 S RGHE Y g et NS, SR AR (SRR SA Biving,

presegietodigriip: same maddeisithenofrofmehesmetvatedaltiecentzy bearingmplifistcheardsarily be
adjusted to the dimensions of the sliding piston or the Iiné<a§e pi%.Particularl%}&reg)erﬁb tgﬁnbearing
housiffg TS SRRAMNa R UG HRE SRk a Xoﬂ%&r%‘a Y58 of BRE AT Rbte RS P Wse, the
articulaggsisig vigrionRideantithe essentialmarkafsheiartanthtivsadeyjcerearcbefigade ofthbee base
materials oy workpieces singe each of the three component pairs of the articylation device (sliding
DictonCATBATELSE o IR CORRY GOy RO SR dE b Lt SR M HEY & TR Reiie of
one bagsraeserialid thiginheagis thecoidts sk ageméigd edhiofbet e asarsigrifidhntlyaseuded and
the m%n fac,tgttirin%hpr cess,per se is acgﬁelerated. 6 or desi nednwith r&%%egge (t)(; tgsq é%ac Is r}aqting on
the SIBRG BRIYNRITHGY Gk SR IBR RN NPl BT R R BAYRE sAd Tl R n e Speration
compaiies With-faasspmvibeditkpoedin. ghisstaerefpeetexedie prédedasigreth éhnesxiconmpdoadibearing

capacity of the sliding piston and.of the linkage pin for the forces acting.on the sliding,piston. By this
mean&#ié éng"t? 6‘9’&1& cEUFaﬂ Janied p?ldé'@@iﬁ'ssopanr’aasr ce;qlﬁr{ uég%%)%%%ﬁved%as%%ed in

relationith Hegdirdansinesid tienengerforse shadting e thaeskding pifey. idcoaxitinglyd theccomponents

;ti é?r?gt?b??z‘fr’g'}l’l%sﬁé r?é trlgl% R&%%?&Q%‘#%{‘&% éseh?sulsq n%éﬁ%gg. measured with reference to the loads on the

in the case of cylindrical hollow bodies such as, for example, the bearings or the
bearing housing can be, both the inside diameter and also the outside diameter can
each be configured to be the same. Preferably both inside and outside diameter of one
compbnent pair, preferably of the first and second bearing housing, are each configured

{o be the same.

By providing component pairs of the same diameter or the same width and _height, for
the production of a component pair only a single base component needs to be provided
or stored and merely adapted with regard to its length for the respectively required

system:.



The first and second bearings configured in particular as sliding bearings are expediently configured
as bearing bushes, i.e. as cylindrical hollow bodies which are to be inserted in the bearing housing.
The inside diameter of the bearing housing which is advantageously also configured to be cylindrical
or as a cylindrical hollow body preferably approximafely corresponds to the outside diameter of the
corresponding bearing. Depending on the type of fastening, the aforesaid diameters can also differ

slightly from on&/aHBHEr {Reg ARG IRHIIG Br BRHAUred ahSoRviRdEAL))ONMY Refie diameter

of the bearing hpudgieoAABrRIRRRe SHAIRH Hd farSRmmPl it tabififeseasaohtagiiatarEpUtsIde
diameter of the bearing is provided in the inner surface of the beari%ousing. It is expedient to use

bearing bushes8R S d¥5hn BPERAARYY: SRAHEDELHSITsANE B AlidinR 5% IRInIE8 easily and

inexpensively RHUSROLAEQNY RUIMFRORORAPB A S UG aftnbess Ibopaseidar dhisurreferable if
the first and/or the second bearing are configured as solid friction bearings. Such bearintgs are also

called "self-lubri@thBSearfigees led 8o PRI RUMIM GYARMRPE ALY SaMBBRRALAG Pfoperties.

These bearingsgpanagacyigtis agditensstebricaiionnt wbrieantmséiee grease lubricants are
embedded in the material they are made from and these reach the surface due to 7 microwear during

operation, and thus friction and wear of the bearings is reduced. In particular, plastics or plastic

composites andiQrzcerafdifcgUigipednatetideaiausnd tadoarthirsahaninasudingxmaple of such
materials is PTFE (polytetrafluoroethylene). On the one hand, the structure and the maintenance of

the articulation H&%iSHIE L RIRIPLIABHELINEES SirrESHALRIGHR bBRnESt BRtE Gther hand,

sliding bearingsgaasiedohsnatasialschf toissiepeare femne tHyeyrilable @t saskes e form of a
cylindrical hollow body or a tube having a specifi¢ length. In this respect, both a first and a second

bearing can be BRiSly ¥hEte Mt tRe FRIRRVMEIRE HresBnt THRSIHRIALY ShfoIFTKEing suitable

bearing bushes g tietlangthireadiigdithaany enRsesaeeoRItNe tond Sesne a8pe s die present
invention, there is provided a linkage device kit for producing a Iinkarge device for flap rudders for

watercraft, in paft SRMEHPRIGHRLEIR M URUYIYASELARINAAHCAl SRABBAYEH FidiRr a round

steel body, a holleykbadioln R tiREIeE Frimet cylindsicahbellnubearing hndysimeamigséar a tube,
for mounting at least one piece of the cylindrical solid bodﬁ% and optionally a connection means for

connecting two FRIBESMTheWRTEREISdfid BBy el e 20H BRRB MR StNEI Y, the
hollow body ancgth,e virericsb frollay diparingbedyhayenapeeisianpdinmpta/e Witereighine outside

diameter of the bearing body is the same as or sli%htly larger than the inside diameter of the hollow
[

body, and wher&iH FESEISIRNdiafhe &8 A & iFRrica Stid Bo e 51PE8 oM Giaheinkide diameter

of the bearing begdijearthibeipicigonall taisknessinéthambahevebosydheeeaigr theedeat of the
bearing body, and wherein the material of Whici}{the bearin boa%/ consjsts corggri es g solid lubricant.
The cylindrical H8IIB% BEFG B iILEBhHGIRI 767 mguﬁﬁ% RIELR S G Lo PR EPfndrical solid

body. The term rgylinaeeaksalityunsydposers @lltayinmneakhoties whickibaemssoticberpss-section,
i.e. are not hollow. A sliding piston or a linkage pin ¢can be simply created from the cylindrical solid
body by separaﬂfﬁéé?ﬂei:ﬁfﬂng B %Eﬁ’eﬁ’é@?g’fﬁwﬂ &Eﬁg'ﬁﬁgHH"&%@caﬁg‘%‘é‘%ﬁYg %Bﬂsing can be
created by sepayigding e driecesriigudaeib iowiboey i e dearinaizondy imaondigased fae mounting or
supporting at least a piece of the cylindrical soljd body (sliding piston), Either the entire hearing body
can be used forw}ﬁﬁﬂa%gﬁ‘ﬁ?@cgrc%fﬁ@% 3r§%§ﬁ?%é§gﬁrﬁ§aag%ﬁ ?ﬁ‘%m'{%’?ﬂ (@¥aceably
along its longitugdinglmxis)aadushen rieceavaynheeipedmniyosepaaiedsifibe salich e hellow body
and the bearing bod%/ thus form the base %réstartjn materials, from which a Iinka#%ia/(ice according to
I

embodiments of ESRAARGATANPEY S ARt A ALY R GUA DA RELPES Adfure so that
no further additipial tempanestsond bearing housing; first and second bearing) is each

made of one base material. By this means the costs of storage and
manufacture are significantly reduced and the manufacturing process per

se is accelerated.

If siiding piston and linkage pin are substantially provided with the same

diameter, it is further preferred that the size of the diameter is determined



8 material are added for the manufacture of the articulation device. However, the provision of further
additional components to the articulation device is readily possible. Thus, for example, the kit can

comprise optionally suitable connection means for connecting the two solid body pieces. Preferably
the outside diameter of the bearing body is the sam&as or slightly larger than the inside diameter of

the hollow body. Consequently, the hollow body can either be formed in.an exactly fitting manner for
insertion in the B%Qﬁﬁ@%%gi)w&{r,’ fSTSEDRpIL %eﬁ’?ﬁﬁéﬁﬂﬂ%@b@gri# W@d?iﬁjﬂ){:\ Hgﬂ‘gw body by

means of thermgi espipnsiosubiandrgslighitycarge o titheimoig, thecouttidegliepetaicef the hollow

body preferably approximately corresponds to the insjde diameter of the bearing pbody so that the
former can be iRSBIRAISH &H’CE%QEET\?ﬁﬂ&&#ﬁﬁ@ﬁr&@tﬁg'ﬁaﬂﬁﬁ%‘%ﬁ?&ﬁgﬂ?fﬁ Eob%éﬁ‘lﬂﬁ body

gonfigureg as atﬁ%'ﬁéﬂk@fﬂﬁgﬁﬂ%b@%&m&dg whirdving etitidasirditubpratingafitnonees irekagavided
etween bearing body and solid body, the same configuration of the two aforesaid dijameters is
expedient. Final{f! fR& NEIMMRIH ALY AR FisS H&Wﬁ%ﬁmg X %ig}ﬁﬁpﬁeﬁé%lﬁ%{%g)tg?be greater

than that of the theadrgehRalosingevie hellawdroryds ipsisiechfortferniingagdasining hoosing.
According to a third aspect of the present invention, there is provided a method, for producing a linkage
device for flap rASRIGRER VSRR ERR h 'b%ﬁlﬁ“ﬁ&?é‘?ﬁss‘froéo ﬁr?éirrgge%%’sc[eﬁeﬂ%@gn%gﬁa in which a

sliding piston ar@dfy sbleatingdadrattigartacs|ishingdoeaning, aretaerangathgnda secthrd bearing
housing in which a linkage pin and a second bearing, in particylar g sliding pearing, are arranged,
wherein the firsPBBERAJAHELIAS ﬁﬁﬁqm%ﬁeg?f’d'@ggﬁ}‘, 0 ﬁi‘lﬁgﬁ%ﬁ'éegﬁ(%r% %igtg{?waéﬁooﬁe linkage
pin, and the firsrhegimeppiite seieond bearing each have the same diameter, wherein the first
bearing housing and the second bearing housing, the sliding piston and the linkage pin, and the first

bearing and the second bearing each consist of the same material, and wherein the size of the
diameter of the Shdingspisian sacbing bekangpicoisfdrtertineshntitueferedielitaythe domds acting on

the sliding piston during operation, wherein for producing the sliding piston and the linkage pin, two
pieces arge Fs)epaf'?éefeﬂ 8&?% Iiﬁ&fﬁ’gﬁggﬁd%ﬁﬁqﬂ %Hﬁ%a S rqasstcéyjirl%{?ﬁlw el F;or
producing a firshbgriingvanshasecaad beaningdédedst ane peaeiny shpatited fTom arsytiadrical,
hollow bearing body, in particular a tube, wherein for producing 3a first bearing housipg and a second
bearing housi%d:!’ﬂf\%ﬁﬁg d ?3’5&%&58%?6% é{\’ﬁ'&%\}\? b%(hﬁg,ri%aggﬁi ?F%\PE &885’5&%"&% the
bearing body pigceerdfigbgasngbadypistieriasalenchonseddd intefarhbljoappedyipieteyand
fastened there, wherein tk::f solid od)&fi?(ﬁ% are eac inszrt dinto a bearini% bod§§iece or hollow
Csueh

body piece and SRERIRPAAENERd aPRT RS in L altecasd IR EIE &56788ion of a solid
body piece protmigies:Hgon hatheaying dfodytpisiog ohbalifarckady ¢imoeints vdncisoidiffeserted, and
wherein the two ?ou% bodgn[:])ieces are ?Rnnected tg one anﬁth(?(r in their ﬁ‘t Ieas1t one end regions. 9

slightly Tr oné another {€.g. dunng shnnking of thermal expansion

(freezing)). The inside diameter of the bearing housing can also be smaller

if, for exampie, a suitable recess for the larger outside diameter of the

bearing is provided in the inner surface of the bearing housing. It is

expedient to use bearing bushes for the design of bearings or sliding

bearings since bearing bushes can be easily and inexpensively

manufactured from common components such as tubes.

in particular, it is preferable if the first and/or the second bearing are
configured as solid friction bearings. Such bearings are also called “self-
lubricating bearings” since one of the mounting partners has self-
lubricating properties. These bearings manage without additional
fubrication or lubricants since grease lubricants are embedded in the

material they are made from and these reach the surface due fo



In the method according to embodiments of the invention, in each case at least one or two pieces are
therefore separated, for example, by cutting from a cylindrical solid body, a bearing body and a hollow
body. The aforesaid components preferably comgtise parts made of metal or steel. The aforesaid
compgnebigearihginpensionedrabttiatittiphand sech of edibdhagsrieacucasdophrttounapieces
need (R0 CULPYLLERERBIAIBLINENANE 2 \EIG AiEcBaRHE - hipdaaslro oyeverdhryaamadeo have
such E}ASHH .tﬁﬂt&%@ RULFEMAIRR. DAL CuIs e 560 a0aN JALBATBIE dRIiR liqiag ARqther

articulation devic s, for example, two pieces cquld be separated from two different eylindrical
solid GBHFR/GH %ﬂ‘ﬁifa?, B '\%\)ﬁqi%ﬂcgr%i ShadHRIRY 'S tﬁefi%rpﬁ%re%rsq ﬁﬁ%é 0 %Setri]lgdslgrcne?é}f and their

materidhtring Rarbea tohether dNe iRt YeNE L ATEH MR AT PR D PIHEHIEES BPthe
bearirigptioehtimayeiiabiech iheentadkgité dsidesoiihe pdimsiicebag!iang tasienead tHefeh@diséquently,
the haljawifiodyngiece fbinethediobsing dinst thedbe adognddebapiecezar tangisbin theatetneitfinms a
bearingeof shdingrRearing pfhw solidSadn pigcasiorsintihaushdisdpising budhedinkageipigtare then

insertpéjc&[ﬂggutﬂggé%ﬂr&g&ody piece or into a hollow body piece and thereby arranged in such a
manner that respectively one end region of the solid body piece protrudes or projects from the bearing

body piece or hollow body piece since the fastening of the two hollow body pieces or the sliding piston
and (RETAICHER BiA ﬁ?ﬂ?@%ﬁé%tﬂﬁ&ﬁﬁgpé‘?ﬁ?%% LT SRR AT Sy heto

mannerodysie tidnkeem sevisen andiams ref estalpp ateirtalt. pih L artisdanieh b WERISBAthG e
connegiingrisas theytindreabsaicbissdy, whpeltithésbeangcheidy! fiede edmliew dodiuda pamtikdafctmed in
the inagfesidespiritiecholens b asbapiecedey, fasientrglarbearing fodyqisteiriaduiawdotbrpiece.
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body prece and Ralfow gd, lece can be ac |eveg n a simple_ manngr wit QHt Rroviding afdtgltlonal
conne@f\%’i‘ﬁr&ﬁafa{%?g?l‘fhBerﬂ%étﬁggﬁyﬁzlaﬁcﬁIgﬁ%ﬁ&ﬁr‘ \A’(?éngé ordifg l(Slé(?r]neb%u F%gngéag}e[%e fhvention is
explaibR HErbRRe bR FBYaATReRIBAR 'BrasbthAThesisidR fﬁ%ﬁ]@*&%ﬁi/i‘i’?&. keligw b ednetdtically in
the figuressiRithelshisids diatdetsiad tbeafimstgadeetiditiodylenaeipdedice, the inside diameter of

the bearing body, and wherein the wall thickness of the hollow body is greater than that of the

bearing body, and wherein the material of which the bearing body consists comprises a solid

lubricant.

The cylindrical hollow bearing body is configured for mounting at least one piece of the
cylindrical solid body. The term “cylindrical solid body” covers all cylindrical bodies which have a
solid cross-section, i.e. are not hollow. A sliding piston or a linkage pin can be simply created
from the cylindrical solid body by separating or cutting off two pieces. Furthermore, a first and a
second bearing housing can be created by separating two pieces from the hollow body. The
bearing body is configured for mounting or supporting at least a piece of the cylindrical solid
body (sliding piston). Either the entire bearing body can be used for mounting or a piece can be
separated. If the linkage pin is mounted (displaceably along its longitudinal axis), a further piece
may be expediently separated. The solid, the hollow body and the bearing body thus form the
base or starting materials from which a linkage device according to embodiments of the
invention can be created. In principle, the kit can be of a complete nature so that no further
additional components or



Fig. 2shows a cutaway detail view of the articulation device from Fig. 1 and Fig. 3shows a sectional
view along the section B-B from Fig. 2, Fig. 1 shows a side view of a rudder 100 according to the
invention which comprises a rudder blade 10 anda force-controlled flap 20 mounted in an articulated

manner on.the rudder blade,10. The rudder in: Eig. 1 | - p = rted rudder”
Wi B SRR T asEies DY 2 e?éw‘éfin’?%}@i‘%a”ﬁeéf%%‘?%?ﬁ,dder
100 HughepRUdEnb CoRMERSICHtReREAURC U HBYAD IS IG %BP&)?‘ IPthe Hip&F FBEHER'SN the
othertharidt tieeredsnprosddedienalisideritpbist 20nneithresteads &orrgrReqtingdreais cialistRrsty 15 and
the rysldessl00 is rotatable around the rudder. The rudder post 40 is firmly connected to the rudder
blade 10. Furthermore, the rudder post 40 for supporting the rudder is mounted on the hull (not shown

here) in the region of the cladding 41 and by means fajgpurnal bearlnc%dé%. 'Ij(peierllrjddet%lgl[}a%% 10 has a

leadify EEERPY 1S LD IBRIREP P L IRRIBIARIS REMN Rehs) TR S p
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21a, 2Xaduy whish means the flage20hisifastensekiingrbaricolatés meampieowties rizdterigattie 10 in
g:edre:?iég%r@ %Wﬁﬂ%&éﬁ&%ﬁa}%{&% ‘?ﬂi)g%é%ys-r Bg ﬂ?e?ﬁ&b '?Zﬁ%féﬂiﬂ{eﬁ %ww?'éalblwmytmd?&ddfr "
ade means of said articulated connection 21a Jurthermore,. railing
edge Eﬂﬁ%@%ﬁgﬁlﬁ%%F’g%ig'gmﬁ%‘ﬂgg Esod%vpoggﬁ %‘FE)?@%&&%W%Q@%% ﬁ%ﬁ%ggﬁnﬁigﬁlal axis
of thethgdasidsldizaneteant ths thearing P axReoh A ol Be Rt BFniGi/ Iede M 3P ?@ﬁﬂéﬁg‘&%y a
relativanhsbom@rtieultibeyiandtmiardcea beatng Oddtivenfigreed agiorsalidubricatifigdreqiingtie rudder
blade JQdR Heloumssagdinmcaig fiam nudesd B lutiesdiaeanlinkaon doadge s dondipkagetss the flap
20 to Ine tudder piadls 10: (0%, Alisklation davies.pOsIampba Lyt earapheksing sfhich is
arran SWﬁorlzoﬁ%aﬁy and connec ed to the Il'ap 0 'on the Upper side ther of, a slidin |st0{g{horlzontal
pistomsBoxRetyeRM R bRmrdienty AR P RHISEEHA(O=e a*”%%t%ﬁ%gﬂéaﬁh@f H&Eﬁ%*%%ﬂ%ﬁ%‘ Gianged
verticahjien tabnisertaitas thee foutiigoe Sleeting iewgingd a linkage pin/vertical piston 54 arranged in
said second bearing housing 53. For fastening the second bearing housing 53 on the hull there is

R S R S R AR e e S e
to thelinkage device for flap rudders for watercraft, in particular ships, comprising a first bearing
housing in which a sliding piston and a first bearing, in particular a sliding bearing, are arranged,
and a second bearing housing in which a linkage pin and a second bearing, in particular &
sliding bearing, are arranged, wherein the first bearing housing and the second bearing housing,
the sliding piston and the linkage pin, and the first bearing and the second bearing each have
the same diameter, wherein the first bearing housing and the second bearing housing, the
sliding piston and the linkage pin, and the first bearing and the second bearing each consist of
the same material, and wherein the size of the diameter of the sliding piston and the linkage pin
is determined with reference to the loads acting on the sliding piston during operation, wherein
for producing the sliding piston and the linkage pin; two pieces are separated from a cylindrical
solid body, in particular a round steel body, wherein for producing a first bearing and a second
bearing at least one piece is separated from a cylindrical, hollow bearing body, in particular a
tube, wherein for producing a first bearing housing and a second bearing housing, two pieces
are separated from a hollow body, in particular a tube, wherein the bearing body piece or the
bearing body pieces are each inserted into a hollow body piece and fastened there, wherein the
solid body pieces are each inserted into a bearing body piece or hollow body piece and thereby
arranged in such a manner that in each case at least one end region of a solid body piece
protrudes from that bearing body piece or hollow body piece into which it is inserted, and
wherein the two solid body pieces are connected to one another in their at least one end

regions.



12 flap 20 by means of welding. Both bearing housings 51, 53 are formed by cylindrical hollow bodies
(tubes) whilst the two pistons 52, 54 consist of cylindrical solid bodys which, in the undeflected state
shown in Fig. 1, each project with an end region 521, 541 from the bearing housing 51, 53. The two

end rggigns Rrthad Letanding syksiaintheorthegenallvetrnh mhesstaiieraompateddymeans of

a hinge bolt 55. The hinge bolt 55 ensures that a deviation from the 90 position caused by bending

momédme BiegrsIReE 4berg o FrPmipion. Jah HeRip s sHina remipciardesl sri oM shown
in an gnlarged Vi inhig ahandve RS theaiciation dsriee Réhtopidfigtablip @agstiongkyiew. In the

detail A it can be seen that from their edge region from which the piston end regions 521, 541 project

from tH@ﬁ@u@fn@@?i,@3%@%&@&@&??@&#0%W%?Wﬁe‘?%r?&c@,“ﬁ@f?ﬁmé%(m@ﬁﬁ@s%l, 53
have fpesiRhieralresashanidaniationdakt 83l Aveligisadieatiag formeehy ubearagsbds

inserted in each of these recesses (511, 531), the first bearing being provided with the reference

numbiftbeng aninger sAMBIESR g Bl BlyviaRasya: thet danealse AaYdaue? A IRDBELI bushes
56 angd 57 granbedastanediaitheningestesuaéd, 23hinf therfistanpreonskbersing:ieysingthdr 53, for

example, by means of thermal expansion. Both bearing bushes 56, 57 end with their end facing the

hinge HORWSHRRIS AiFthE NS plERAAHBRIAN G ISHES E0uls RS BRAME DTSR &b 5N be
made .{BhaxRBeIiH BBH S LiicRtIBaPIRs R rBAtSHRInItAVEY RS gaRdeh RREIM@Rtdnaraagmetal,

for example bronze, is possible, wherein a lubricating film should then usually be provided hetween

pistonrs9reis A s riRghiRgInsmaeTighangRssPrbSIise eedianie 2 YRR axis 514
of the ﬂé%&#@aﬂaswE@@Qb5%eTB%H@§%9armrb@éém§lﬂ%ﬂ§aﬁ£9qiéeeamgqmﬁtmmwae@éis 535 of
ou

the second bearing sing 53 and is also rotatable around said axis. During a r,otati?n of the rudder

100, i & tamdrleuing Beandidasianedinkare SBeeRS hhdheho oM ROGH AISRR 1858 s Be

housing and the bearing body piece arranged in the same forms a bearing or sliding
bearing. The solid body pieces fori‘ning the sliding piston or the linkage pin are then
inserted into the bearing body piece or into a hollow body piece and thereby arranged in
such a manner that respectively one end region of the solid body piece protrudes or
projects from the bearing body piece or hollow body piece since the fastening of the two
hollow body pieces or the sliding piston and the linkage pin in the two protruding end

regions must be accomplished in an expedient



in the fixed second bearing housing 53 connected to the hull. Furthermore, the sliding piston 52
fastened to the linkage pin 54 by means of the hinge bolt 55 slides inside the first bearing housing 51,
whereby the flap 20 is deflected with respect to tHg rudder blade 10. Fundamentally, however, it would
also b ibl i in.b4 t ixed itudi itectio 0 nged
rotataﬁ}é) @%%!ﬁt%ég)rqo %#%ina?‘g%gﬁggs. T &éﬁ%ﬁ%@%’ hgﬂgﬁgg@gghgfﬁ?ﬁ}a%pﬁaé% in its
upperuggibfonthiscamméindingearing housing 51 is open at both ends. The sliding piston 52 formed as a
cylindrical solid body has a diameter 522 which corresponds to the diameter 542 of the linkage pin 54.
The first bearing bush 56 has an outside diameter 561 which corresponds to the outside diameter 571
of the fSedbathiweringreashssin Fhishihdehtiarngdrodt piecrcdeitpbaess &8) b2 dpsmed

corre | 'BSRQI RPN RSO LB LARIPIRIS PR of WO
pistong %@%&Hﬁﬁ%qﬁg g?ﬁgld@%garﬁg@ 512 or the ?rlgt earing h%%asingsgé configured as a
cylindtiodiyhpitor. bbitgroetiesigaridadditive @itdite biariaepads biape sabordvBairirPHSlYShRy 53 also
confi lipelricabmallow Ay, e insjdg,diametsrs flinaplobiisint apffesqEekbearing
hous%%%%’%fa&goﬂ%rﬁééond\%v%ﬁpe }%Bgth%?. Consequent}y, bc_)t% tﬁefgliding piston 52 and the
linkagerpirogirentheansidblérdastaningdprbicesn foeasiachSledy roiang w6 hallsracp eyt Be®ethe two
bearin | RS AR RGNS D SAR SRS B SRANRIHREIRR WPEKBIBRRGY from
one tu‘%%R%Eée W%jlétﬁ?cciﬁ‘:gs%s g}the two bearing h%usingls 1, 53 or the two bearings 56, 57 gre also
configored® be the same. The thickness of the recesses 511, 531 is also configured to be the same
in the two bearing housings 51, 53. Only the length of the recesses 511, 531 differs from one another
in relation to the housing longitudinal axes 514, 535. Likewise, the two bearing bushes 56, 57 and the

two tubbeebéatatonoteiice 3icBTingriesohbsdimanisar e imvriion ikmeptaineinsuRkeich case
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significantly reduced an he same time the safety with respect to external loads is increased.
Figurdigwiesws a sectional view along the section B-B from Fig. 2 through the linkage pin 54. Here it
can be seen that the free end region 541 of the linkage pin 54 is configured as a web protruding
approximately centrally from the linkage pin 54 along the longitudinal axis 535. The free end region
521 offtige $liding pisterms2ovidaeiew s taftars uddrgnitt a8nmaesiaied and embraces the web

gg#p@e}r’g%necﬂn%Hz%%%ét%hap%H%suw»?&?éhﬂ@mmaiyoﬁ?déaeg%mrm@h1 hgth aforesaid

nts so that a connection in'the manner of a Carden joint is made.
Fig. 3 shows a sectional view along the section B-B from Fig. 2.

Fig. 1 shows a side view of a rudder 100 according to the invention which comprises a
rudder blade 10 and a force-controlied flap 20 mounted in an articulated manner on the
" rudder blade 10. The rudder type shown in Fig. 1 is a so-called “heel-supported rudder”

which is mounted both in the



15 Reference list 100Rudder 10Rudder blade 11Leading edge 12Rudder blade trailing edge 15Rudder
axis of rotation

11

upper and in the lower rudder region. On the lower side the rudder 100
has a pintle 30 for mounting in the stern of a ship (not shown here). In the
upper region on the other hand, there is provided a rudder post 40 which
extends along the rudder axis of rotation 15 and the rudder 100 is
rotatable around the rudder. The rudder post 40 is firmly connected to the
rudder blade 10. Furthermore, the rudder post 40 for supporting the rudder
is mounied on the hull {(not shown here) in the region of the cladding 41
and by means of a journal bearing 42. The rudder blade 10 has a leading
edge 11 facing a propeller of a ship (not shown here) in the built-in state
and a rear rudder blade trailing edge 12 facing the flap 20. The flap rudder
100 comprises two articulated connections 21a, 21b by which means the
flap 20 is fastened in an articulated manner on the rudder blade 10 in the
region of the rudder blade frailing edge 12. The flap 20 is configured
swivellably on the rudder blade 10 by means of said articulated connection
21a, 21b. Furthermore, the flap 20 has a flap trailing edge 24. The
jongitudinal axis of the flap 20 is disposed approximately parallel to the
iongitudinal axis of the rudder blade 10 and to the rudder axis of rotation
15. Furthermore, the flap 20 projects by a relatively short amount beyond
the rudder blade 10 in the upper region and ends flush with the rudder

biade 10 in the lower region.

The flap rudder 100 further has a linkage device 50 for linkage of the flap
20 to the rudder blade 10. The articulation device 50 is formed by a first
bearing housing 51 which is arranged horizontally and connected to the
flap 20 on the upper side thereof, a sliding piston/horizontal piston 52
arranged in said first bearing housing 51, a second bearing housing 53
which is arranged vertically and connected to the hull (not shown here)
and a linkage pin/fvertical piston 54 arranged in said second bearing
housing 53. For fastening the second bearing housing 53 on the hull there
is provided a holding frame 60 which is configured as a horizontally
aligned plate and is firmly connected to the second bearing housing 53 by

means of welding. The first bearing housing 51 is also connected to the



20Flap 21a, 21bArticulated connection 24Flap trailing edge 30Pintle 40Rudder post 41Cladding
42Journal bearing ~
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flap 20 by means of welding. Both bearing housings 51, 53 are formed by
cylindrical hollow bodies (tubes) whilst the two pistons 52, 54 consist of
cylindrical solid bodys which, in the undeflected state shown in Fig. 1,
each project with an end region 521, 541 from the bearing housing 51, 53.
The two end regions 521, 541 standing substantially orthogonally to each
other are interconnected by means of a hinge bolt 55. The hinge bolt 55
ensures that a deviation from the 90° position caused by bending

moments or the like acting on the flap 20 can be compensated.

A detail A indicated in Fig. 1 is shown in an enlarged view in Fig. 2 and
shows the articulation device 50 from Fig. 1 in a sectional view. In the
detail A it can be seen that from their edge region from which the piston
end regions 521, 541 project from the housings 51, 53 as far as a rear
region in their inner surface, both bearing housings 51, 53 have a
peripheral recess or indentation 511, 531. A sliding bearing formed by a
bearing bush is inserted in each of these recesses (511, 531), the first
bearing being provided with the reference number 56 and the second
bearing being provided with the reference number 57. The bearing bushes
56 and 57 can be fastened in the recesses 511, 531 of the first or second
bearing housing 51, 53, for example, by means of thermal expansion. Both
bearing bushes 56, 57 end with their end facing the hinge bolt 55 flush
with the respective bearing housing 51, 53. The bearing bushes 56, 57
can be made, for example, from a self-lubricating plastic material.
However, an embodiment made of metal, for example bronze, is possible,
wherein a lubricating film should then usually be provided between pistons
52, 54 and bearing bush 56, 57.

The sliding piston 52 is slidable along the longitudinal axis 514 of the first
bearing housing 51. The linkage pin 54 is likewise slidable along the
longitudinal axis 535 of the second bearing housing 53 and is also
rotatable around said axis. During a rotation of the rudder 100, i.e., when

sétﬁng the rudder, the linkage pin 54 turns about the longitudinai axis 535



50Articulation device 51First bearing housing 511Recess 5120utside diameter of first bearing housing
513Inside diameter of first bearing housing 514t ongitudinal axis of first beanng housing 52Horizontal
piston/sliding piston
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in the fixed second bearing housing 53 connected to the hull. Furthermore,
the sliding piston 52 fastened to the linkage pin 54 by means of the hinge
bolt 55 slides inside the first bearing housing 51, whereby the flap 20 Is
deflected with respect to the rudder blade 10. Fundamentally, however, it
would also be possible for the linkage pin 54 to be fixed in the longitudinal
direction 531 and only arranged rotatably about the longitudinal axis 535.
The second bearing housing 53 has a cover plate 532 in its upper region

whilst the first bearing housing 51 is open at both ends.

The siiding piston 52 formed as a cyiindricat solid body has a diameter 522
which corresponds to the diameter 542 of the linkage pin 54. The first
bearing bush 56 has an outside diameter 561 which corresponds to the
outside diameter 571 of the second bearing bush 57. The inside diameters
of the two bearing bushes 56, 57 also correspond with each other and
correspond approximately to the diameters 522, 542 of the two pistons 52,
54. Finally, the outside diameter 512 of the first bearing housing 51
configured as a cylindrical hollow body corresponds to the outside
diameter 533 of the second bearing housing 53 also configured as a
cylindrical hollow body. The inside diameters 513, 534 of the first and
second bearing housing 51, 53 also correspond with each other.
Conseqguently, both the sliding piston 52 and the linkage pin 54 can be
made from one workpiece, for example a round steel. In order that both
the two bearing housings 51, 53 and the two bearings 56, 57 can each be
made from one workpiece or from one tube, the wall thicknesses of the
two bearing bhousings 51, 53 or the two bearings 56, 57 are also
configured to be the same. The thickness of the recesses 511, 531 is also
configured to be the same in the two bearing housings 51, 53. Only the
length of the recesses 511, 531 differs from one another in relation to the
housing longitudinal axes 514, 535. Likewise, the two bearing bushes 56,
57 and the two tubular bearing housings 51, 53 can each be made of a
common workpiece which is in each case merely cut to length. By this

means the manufacturing expense of the articulation device 50 is



521Sliding piston end region 522Diameter of sliding piston 53Second bearing housing 531Recess
532Cover plate 5330utside diameter of second bearing housing 534Inside diameter of second bearing
housing
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significantly reduced and at the same time the safety with respect fo

external loads is increased.

Figure 3 shows a sectional view along the section B-B from Fig. 2 through
the linkage pin 54. Here it can be seen that the free end region 541 of the
linkage pin 54 is configured as a web protruding approximately centrally
from the linkage pin 54 along the longitudinal axis 535. The free end
region 521 of the sliding piston 52 on the other hand is configured as
yoke-shaped and embraces the web 541. For connecting the yoke 521
and the web 541 a hinge bolt 55 is driven through both aforesaid

components so that a connection in the manner of a Cardan joint is made.



535Longitudinal axis of second bearing housing 54Vertical piston/linkage pin 541Linkage pin end
-region 542Diameter of linkage pin 16 55Hinge bolt
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Reference list
100 Rudder
10 Rudder blade
i Leading edge
12 Rudder blade trailing edge
15 Rudder axis of rotation
20 Flap
21a, 21b Articulated connection
24 Fiap trailing edge
30 Pintle
40 Rudder post
41 Cladding
42 Journal bearing
50 Articulation device
91 First bearing housing
511 Recess
512 QOutside diameter of first bearing housing
513 Inside diameter of first bearing housing
514 Longitudinal axis of first bearing housing
52 Horizontal piston/sliding piston
521 Sliding piston end region
522 Diameter of siiding piston
53 Second bearing housing
531 Recess
532 Cover plate
533 Outside diameter of second bearing housing
534 Inside diameter of second bearing housing
535 Longitudinal axis of second bearing housing
54 Vertical piston/linkage pin
541 Linkage pin end region

542 Diameter of linkage pin



56First bearing 561Diameter of first bearing 57Second bearing 571Diameter of second bearing
60Holding frame 17

16
55 Hinge bolt
5.6 First bearing
561 Diameter of first bearing
57 Second bearing
571 Diameter of second bearing

60 Holding frame



Claims A linkage device for flap rudders for watercraft, in particular ships, comprising a first bearing
housing in which a sliding piston and a first bearing, in particular a sliding bearing, are arranged and a
second bearing housing in which a linkage pin and a second bearing, in particular a sliding bearing,
are arranged, wherein the first bearing housing ant the second bearing housing, the sliding piston and
the linkage pin, and the first bearing and the second bearing each have the same diameter, wherein
the first bearing housing and the second beariad Adikidg, the sliding piston and the linkage pin, and
the first bearing and the second bearing each consist of the same material, and wherein the size of the

diameter of the slid&n% iston and thzg] Iinkaqg%{pi is determined with reference to the loads acting on
the sliding piston A é)ggpdeer\é{ﬁ%lfﬁ’r A EG §3 FYRIRE B B dRASHCHRh ST RSN SRIIRTAW YIRSt and/or the
second bearing afiestbaéigogethasdueariwbidushesigy fhelinkape tevibesiogoidipgrtiowaia 1, wherein

the first and/or thepeepaddrariafalieAaRlouacas. sl IIhRg RsaURgsy Hiid, Lhipdaage device

according to any one of the preceding claims, wherein the first and/or thé second bearing consist of a
non-metallic matetRART BaraeendrEHReHE SRk dasie, sliding bearing, are arranged, wherein

the first bearing housing and the second bearing housing, the sliding piston and
the linkage pin, and the first bearing and the second bearing each have the
same diameter, wherein the first bearing housing and the second bearing
housing, the sliding piston and the linkage pin, and the first bearing and the
second bearing each consist of the same material, and wherein the size of the
- diameter of the sliding piston and the linkage pin is determined with reference to

the loads acting on the sliding piston during operation.

2. The linkage device according claim 1, wherein the first and/or the second

bearing are configured as bearing bushes.

3. The linkage device according to claim 1, wherein the first and/or the second

bearing are configured as solid friction bearings.



5. A flap rudder for watercraft, in particular ships, wherein the flap rudder comprises a linkage device
according to any one of the preceding claims. 6. A watercraft, in particular a ship, wherein the
watercraft comprises a flap rudder having a linkage device according to any one of claimsito 4. 7. A
linkage device kit for producing a linkage device fog flap rudders for watercraft, in particular ships,
wherein the kit comprises a cylindrical solid body, in particular a round steel body, a hollow body, in
particular #tube, BhéylinkrasarRvlteve ersining Boanyitraaidhirursenssndotaiotinihgrainidest one piece
of the cylindrical splichharly 1Red<uRienAlbHALCORaStIoNMeANSRIICONARFING WS RIgESSPf the
cylindrical solid body, wherein each of the cylindrical solid body, the hollow body and the cylindrical
hollow bearing b H%\% % EYHant diameter, wherein the outside diameter of the bearing body is the
same as or slightly larger than the inside diameter of the hollow body, and wherein the outside
diameter of the cylingrical salid hady,eetrespondls o e, igside;siameterpf the beasing hady, and
wherein the wall thickness of the hollow body is greater than that of the bearing body, and wherein the
material of Which%@'@féﬁﬁrﬁ;“%@ec‘éﬁﬂ?ﬁﬁiﬂﬁ%’ﬁgé%aJ‘gﬁﬂfl%W@a‘?fﬁcﬁ@’E 2&AEthod for producing

a linkage device for flap rudders for watercraft, in particular ships, comprising a first bearing housing in

which a sliging pigton and.afstheRlRg Jupgrisklars slidnabearing, are arranged, apd.a second
bearing housing in W%IC a linkage pin-and a 'écondebearlng, In par icalar & sﬁcﬁng %earlng, are
arranged, whereiR@viegigsinieanripYien sierp alieptieaiycatriBetaing hduiding, the sliding piston and the

linkage pin, and the first bearing and the second bearing each have the same diameter, wherein the
first bearing housjng.and the secong. bearing housing, the sliding, piston and the linkage pin, and the
first bearing‘ and t}ﬁg'ﬁéégﬁddoeélécﬁ’ng%i% gg%lili'ﬁrb‘% tﬁqumemgﬁ%) 31, 3h '%e%rﬂae?ﬁe e of the
diameter of the sh’rcﬁtgquﬁtom a!adi@héan‘iﬂk@gevm@risiidé_temﬁinemmislesg‘@wnde‘dmi tdddandly acting on
the sliding p'StoniHLHé!}‘ﬁch%‘?fé“}‘&mwd"éi@é?%Hg{ BRGNS Rlidinadaisionand he inleas pin, two

pieces are separated from a cylindrical solid body, in particular a round steel body, wherein for
producing a first BOAPWPERUNS Bat¥nit BRHiGHR LR Ik4S dnemrubing abirasienamirea &/ itdrical,
hollow bearing bagiindnigertolidabadiybed optionally a connection means for connecting two

pieces of the cylindrical solid body, wherein each of the cylindrical solid body,
the hollow body and the cylindrical hollow bearing body have a constant
diameter, wherein the outside diameter of the bearing body is the same as or
slightly larger than the inside diameter of the holiow body, and wherein the
outside diameter of the cylindrical solid body corresponds to the inside diameter
of the bearing body, and wherein the wall thickness of the hollow body is
greater than that of the bearing body, and wherein the material of which the

bearing body consists comprises a solid lubricant.



wherein for producing a first bearing housing and a second bearing housing, two pieces are separated
from a hollow body, in particular a tube, wherein rﬁhe bearing body piece or the bearing body pieces are
each inserted into a hollow body piece and faste éd there, wherein the solid body pieces are each

insertgd into R ReHROBPIYRIRGE.0E Hallayshasieiase msl thareky rarargsdriftsuch sarsanaer that in
each case at Jeast one end re?g[;ion %fa soli boc\:B/ piec%.p otrudes from,that b ar]'mst:;t l’t))od . piece or
hollow body FiSe FBRIRIRA 7 [LShBEAE ARYIIHF AR A0 LBHP IS 8RS E8HRkdfed to one

another in thesrtiduieast chidirndeegignsare. artengeetheddaeceedinyitoasing Bowsiegein mesiskatively one
recess for regaiving 8 bearingbodyuniegads RrodkeedidR theilng bayriageRE thedrglamhndyinieces.
10. The methodxgyé;%’ﬁ}d%%éto claim 8 or 9, g\'/herein the be_ariagngo,dy pi?é%es_ are fa:sgten’ed in trile hollow
body pieces%? méé@g@ﬁqﬁé?%’r&ﬁggsmﬁsecond bearing Housing, the sliding piston and the

linkage pin, and the first bearing and the second bearing each have the same diameter,
wherein the first bearing housing and the second bearing housing, the sliding piston and
the linkage pin, and the first bearing and the second bearing each consist of the same
material, and wherein the size of the diameter of the sliding piston and the linkage pin is
determined with reference to the loads acting on the sliding piston during operation,
wherein for producing the sliding piston and the linkage pin, two pieces are separaied
from a cylindrical solid body, in particular a round steel body,

wherein for producing a first bearing and a second bearing at least one piece is
separated from a cylindrical, hollow bearing body, in particular a tube,

wherein for producihg a first bearing housing and a second bearing housing, two pieces
are separated from a hollow body, in particular a tube,

wherein the bearing body piece or the bearing body pieces are each inserted into a
hollow body piece and fastened there,

wherein the solid body pieces are each inserted into a bearing body piece or holiow
body piece and thereby arranged in such a manner that in each case at least one end
region of a solid body piece protrudes from that bearing body piece or hollow body piece
into which it is inserted, and |

wherein the iwo solid body pieces are connected to one another in their at least one end
regions. |

9. The method according to claim 8, wherein respectively one recess for receiving a

bearing body piece is produced in the inner surface of the holiow body pieces.

10. The method according to claim 8 or 9, wherein the bearing body pieces are fastened in

the hollow body pieces by means of thermal expansion.



20 LINKAGE DEVICE FOR FLAP RUDDERS FOR WATERCRAFT Abstract In order to provide an
linkage device (50) for flap rudders (100) for watercraft, in particular ships, comprising a first bearing
housing (51) in which a sliding piston (52) and a fifst bearing (56), in particular a sliding bearing, are
arranged and a segchGTR I QBP0 OB APMRICD RHIRIGFO RV BA)ERGRARINally a second
bearing (57), in particular a sliding bearing are arranged, which has an increased safety towards high
loads and a simple structure, the first and the second bearing housing (51, 53) and/or the sliding piston
(52) and the linkage pin (54) and/or optionallyAhetfisgt and the second bearing (56, 57) each have
substantially the same diameter (512, 513, 533, 534, 522, 542, 561, 571) and/or substantially the
same width and height. Fig. 2

In order to provide an linkage device (50} for flap rudders (100) for watercraft, in
particular ships, comprising a first bearing housing (51) in which a sliding piston (52)
and a first bearing (56), in particular a sliding bearing, are arranged and a second
bearing housing (53) in which a linkage pin (54) and optionally a second bearing (57}, in
particular a sliding bearing are arranged, which has an increased safety towards high
loads and a simple structure, the first and the second bearing housing (51, 53) and/or
the sliding piston (52) and the linkage pin (54} and/or optionally the first and the second
bearing (56, 57) each have substantially the same diameter (512, 513, 533, 534, 522,
542, 561, 571) and/or substantially the same width and height.

Fig. 2



