1 RUDDER STOCK The invention relates to a rudder stock for rudders for

wat er vehicles. The control novenent of the steering gear provided on board
a water vehicle, a ship in particular, is generally transferred to the
rudder through rudder stocks. Rudder stocks for rudders for water vehicles
are predom nantly made of netal, especialily forged steel. Especially in the
case of commercial ships |ike container ships, tankers or cruise ships,
rudder StOCkSR‘M[ﬁL?%ﬂrﬁQ@K | engths, partially with | engths over 10 m are
required. Dur g of these types of rudder stocks, difficulties
may result as there are only a relatively small nunber of blacksmths for
this with corﬁ_gspondl ng capacity worl dw de, Additiaonall %/ such rudder
stocks also o emm'enrrataé%sm%M@@te%mrm%d%rsrte%w egiieS-whi ch in an
extrenme case can exceed the 1004 limt. This requires in turn specially
trai ned and stable constructions of the nount and suspension of the rudder
stock in the §'hépcc&rtnbloﬁot1émenﬂdﬂetne tﬂta@mg)lgeahe)mwddérorstboakd aRuchtier

st ocks generally. ve a round cross-sectign and.,are, stresse terns
of bending antﬁe ':‘1“ BotIP R PaEiGHITh & GER 'rrt@areé@rmgottb%&ﬁq tb@%sorbed

are normal |y mﬂdérplsﬁ)ék's”eﬁuﬁb&h dtoEﬂZ@”f&rh?u @ér%' 9 r | Qads- VBRIciddi & ason,

t he rudder stocks nmust be designed accordingly w respect to their

bendi ng sti f f pesiongnasty enadd Oértdetai,ghsmﬂmilyt torged @d@lstl:‘@alecmwelr}i les are
predom nantly used.in commer cia 3 Rudder stoﬁwg erec% differ from
shafts used i ot RerCWORHRP 'P? Ik&sc"%t&t%ra Bt GBS 87 EHSEr 3PFon,
which are fregurpl|stodiy aRRegteact! I@ﬁgtf%' a@tﬁall@twitﬁaérﬁgtﬁé'd%rrlmlm Nareer s of
torsion. Furthermore, rudders stocks dif from ot her shafts through their

di mensi oni ng. repwired. Qudther the fyRng of th@ﬁﬁié&rwsf of rvedesr stpeks, cllifficultiesr whi ch

and ot Teast D4 AR RIS B adsi i Ry R EUIRE g Ghok i e
sufficient stiengiith aggrdiopiding Sabhting ssorideipendhdgtiemnilhesdarpeudderr udder
used, these demands can be increased further. Thus, for exanple in the case

of spade ruddePsks @iocaiteniavedarorediameteracdnd telsra hervaweidtdi whishan pi vot
journal bearipg xﬂeH?eecé% ?arﬁ)]eg&?eed tr{be ge?ﬁhﬁfgrggsg?c{ﬂﬁr% ur'?tl ‘i’a n the

rudder stock with res re uce the

wei ght, in patrdinedl and odtablr genstuddinsstbeks hount ahgesmmtdwm mﬁdthetl |
retain sufficient bendi nr% strength or torsional stiffness, it was provided

in DE 20 2005"U§'H8r steskin oe shipeanghpl thednedenbladsiogring rHddéestosk-ock such

that an upper and a |lower end area of the rudder stock are nade of a
nmetallic material, in particular forged steel, and a m ddl e section
i nt er connect eduddéhstibbks gencetig MNe&'erdtmdrmdeseéchimnam@Bada Biresseat lpwthal , in

t I fib it t the d f th d
Bect| on made. BrICHoR reRMNA HlcksiPR) Wha IR o Dorua e BBt 08 | e
stock is advagbaaeedSiry ﬁ&r‘ﬁheﬁﬁeﬁrult!ﬁt’é ttifﬁ?éé’rﬂfg‘herQHbN th@ﬁtors@t‘ﬁ?rloé%ﬂ.d Ft(he upper
end area of the rudder stock need to be nmade of forged steel. For the

product i on oftht'EhB%aa@dl zﬂ‘n@a@dd&rl‘m)@(samstt@rerrhﬂsigﬂafbaecdrdmlmgﬂtberpamcttr es

avai | abl e thag a0t NEPRATUEHHOD fr AreRH "5nd AR GBAATK bl edronger
materials are predominantly used in commercial ships. Rudder stocks
hereby differ from shafts used in other technical fields, such as automobile
construction, which are freguently stressed exclusively or at least primarily
in terms of torsion. Furthermore, rudders stocks differ from other shafts
through their dimensioning. Thus, rudder stocks for rudders for water
vehicles, for which the present invention is especially suited, are normally

at least 3 m long and at least 3.5 t heavy.

Furthermore, extremely high rudder forces occur, in particular in fast ships

with highly stressed propellers, which are at least partially transferred to



The upper end area of a rudder stock is generally nounted inside the water
vehi cl e and nmechanically coupled with the steering gear so that the control
novenent of the steering gear can be transferred to the rudder. In
contrast, the |l ower end area of the rudder stock is inserted into the
rudder when installed and nmounted in it.oln the case of sem -spade rudders
with a rudder horn, the nounting can take place outside of the rudder horn.

The object of,the present i.nvention .is to specify.a . rudder stqck for
fudder s for “wilebleh Bt ARRART o Erish sRES s etiangtn B Beaia s ar o
reduced vei ghstiffrdsish Ue@ﬁammé; bR thBaypsdHeldseoaksd kinewe ddmanddeastisd e of
the art. 3 The object based on the invention is solved through a rudder

stock for rudtiereases fuphesr Thusifer examiplanin the esse at spade ruddersf whiicti m 1.
I th i i h . f th d
L oen t haes honate'eRh&s & HuohBl Rl B o Sadifufe, G405, BLERheddhe HBETT o

material, or sespgietéye gréstebDWemAnd afealdcedmegethel ridder Tiecik gy end
area of the rudder stock conprises that end of the rudder stock, which is
i nserted int o'4SRECt GdQETeS Ip HeniBcrennesl | ed state and is nounted in the
rudder/blade. (In the case of sem -spade rudders with a rudder horn, the
rudder stock can al so be nmounted in the rudder horn itself. In the present
context, the Ihudder thoedudestheonsigheriadeaprtcitlandf tange ruddker stookd fatlaidee case
of a nmounting in the ru%qi er horn_can generally be considered to be a

h .
mounting in tHEdeGger Sl elain sudicent RRAIRG sYepat Phigrsione! wileeas. df t he
rudder stock ¢35 fviiRdURCHEYE" Ads 0ABOHER UNDrURE Aholkaf Tidlddfa

material for the |lower end area t he rudder stock. reover,

of the rudderrusidecstaskrsuodr thby aaligpesendeal lnvesr evid hrezop et rudoler ek rudder
stock end are nade of forged steel... A fiber-conposit terial, in
particul ar pa?%oﬁ'afjleb%iadg § F@%%?Iem Qp,rttqu%aru é%e%sc‘?‘?. e2R8A H@Egﬁ ic
material. Fi besctiofmpRsicbansdtiagtwis e N ehdf 4lRek- somReR Bﬁnﬂﬁlrﬁéﬂa?ics can
al so be used. Gaphite fibers in particular can be used as carbon tibers.
The advant ageMatertaheinugastiotlandhereoaipoisite meaterinhlTroaghl they deaigni ofuther  of

fi ber-conposi teri.als ies in the lLower wejght and in, the cgse of

fi ber-conposi %\Eddn?%t%ﬁ“gﬁl‘ sm?ﬁé toﬁen%-a}???l}l%iraﬂeyagg% V%%'?@%b%%%f’”t e’[%e

mat eri al . Therudger efockas atRbAtabes usHthicledaFs@theAinbRE drefe BWErahga of

t he rudder stock, which is nounted i1 n the rudder or respectlvelé in the
d

rudder horn dR8 YrPeariid pepa obihe Reldeidtesk seed o tisamade ofnfossadcbatasy t he

hi ghest | oad i i r i I S, pant | uitable for
fast shi pe v RGN obRE I 188e  tlehe BT hOHDAN il lifdlof ' of
t he i nventi orcapzeitiestdwailbblecthaaridr tveeroalictidve of sddetirs hakleratookehith as t he

m ddl e area grranged between .the | ower and the upper end area of the rudder
stock and inﬁ%?@?ir%ﬁ@@i afel forsed e

The upper end area of a rudder stock is generally mounted inside the
water vehicle and mechanically coupled with the steering gear so that the
control movement of the steering gear can be transferred to the rudder. In
contrast, the lower end area of the rudder stock is inserted info the rudder
when installed and mounted in it. In the case of semi-spade rudders with a

rudder horn, the mounting can take place outside of the rudder horn.

The object of the present invention is to specify a rudder stock for rudders
for water vehicles, which have improved properties, in particular a reduced

weight, with respect to the rudder stocks known from the state of the art.



4 areas have non-netallic material, in particular fiber-conposite

mat eri als. The upper end area of the rudder stock can al so have
non-netallic nmaterial so that then the entire rudder stock has non-netallic
material or respectively is made of non-netallic material. The predom nant
design of the rudder stock nmade of fibergconposite materials has anong

ot her things the great advant age that the wei ght of the rudder stock can be

consi der abl y th respect. to onvent na hh der st ock mage
ooty oty of miBE e hachd BAPER rhPalsT e Belveinials pgrror
manuf act ur ed amerrelrdmétert/@ﬁcre@,wm tHNcHEdeteRiktitd Bﬁélamﬁposi te materi al

can have fromhalf to one-fourth the meight of a conparabl e rudder stock
made of forged steel. In this connection, is preferred in particul ar

i er al. ot WtE P TP ], er'**@%a SR80 IR Gk 1o

be coupl ed wi thusties at ®e@i-higalgeanatetiat, e i@llay ahiisdrecchasosestabsridpde of
a netallic material, .in particular forge steel. The upper end area nmade of

forged steel PErasRERtvRly Bae jpwyerancharsp rédna‘é%péa whe r!pwweemqi pEsa ebisosi t e
tube. The des f,

netal lic nmat e*rL?gile?cg&n& @ﬁgenste@ge%ﬁsad%etrzﬁ dér‘t%g@{isv?ﬁigﬁlésoﬁgﬁe gi'm%t y of
t he rudder stihekruddehirt ine sasteiﬂeﬁ mtgm iefmblreted in phé nuddee/biadpl(imthear ea.

The coupling of th ea of t he rudder stock tfo the steering gear
can for exarrp?%"‘%%?b@w ByAtoB Irvsider mRm. HP%BJC{&W eahalso

sui tabl e connggt SN n tifagss I sent
connect | on, 1he TereRrioL ﬁ*é‘-‘!&"ﬁi R B e ’*‘r?ret%ﬁy@tﬁ& e e ot
fi ber-conposi incynt:almenssdepeakpertadﬂtyededd@rmdtrtajltﬁmdaiaewlf laynmuntmgarmmlesr st ent

di t th ti | f ube f tech )
reasons.  Fur t HERREGIN b BRoka Gedatiddia teBe AEURSGmITh G RERINel or
the |ike re”&b”h@&eﬂy“aﬁb&nta%@é@é $af ke %Fbtﬁe&ertﬁé%d%r aétéaOQ% ot i N

t he fiber-conposite hol For the prioduction of such a rudder st ock,
wi ndi ng net ho@slukadvaverail ttmrotl@tmtrheause roénnonheetﬁllm matﬂrlal rterﬁ}etlommelmel used

for fiber-co i mat er.i al th ound a
eyl i ndr oal v Ho"Raarer siacks METePer: s MarmeREiol (G TudE Sofk b
coul d al so beh@te@ygérga bowaEdsed MatH PESTectng RieR @@d@rtsa@@r efdCyidarder or
respectively as a cone, since there are |lower forces in the upper area of

the rudder st®ekesidorgedsteelsmaller diameter is sufficient. If the upper
end area of the rudder stock is nade of netal, the connection between the
fi ber-conposite or respectively the carbon fi ber rei nforced tube and the
netal upper eAdiber-eanpasitt hestelyl e patiiutareshrbon fibet combasite matdvidl, khe
upper end area op its side facing the fiber-conposite tube has a pin-like
protrusion ar agnhe mopraetaliisemateyfal; ﬁ@eﬁ(’@éﬂﬂwﬁﬁﬂgﬂ@ eruptbet fhebe
wound. ~Al'ter “ﬁfrﬁ;}‘@iﬁe Rlat&@ls LhA (5158 el @aﬁplt@ﬁﬁ rs iR a‘?ti&ﬂ%‘?ééﬁlg SUCh
as resin or the T can take place. or exa onnecti oh béetwe

t he upper endusaceas rradmm‘tberretﬁﬂwe radvamagercﬁlthaudetdﬁerohrmetaikmrmataidla tube
| i ke the connection FI oﬁge&ﬁl n DE 20 2005 0?3@3 583 U (fan be desi gned
bet ween t he ! Et‘ k' GCPAWPaStadNateria é'?sé"t‘é'&‘?( Q¥ @raveighb and

di scl osure in S an
obj ect of t hengﬁgggr?tg Q?ﬁl\?gﬁtéro gﬁ:ﬁ)s#'%rrgétgeiﬂr%%’sﬁi?%’th‘éxtﬂ%ﬁ$@£‘f‘t{){§§?%ﬁ%ﬁ£ﬁ @t ock,
whi ch al so hdbefimberiat diposse ef iﬁ@!ﬂﬂﬂ@‘tai%@ﬂt&ﬂ@h@i hlowein t?e:ntd)vwremd wran die
produced in rel atively eas nner rth LS. adva us that
Phe mddi e arh sRUphe foathiodrscopaled bo Fimaatis ¢r kipPClifbanies

material so trhatet e wides mb@@lartheﬁmordd@tssttat;i@mmrsrrhwaaetéﬁegy thge | ower
end area and the nmddle area of the rudder stock. This is in contrast to

the rudder stbgRestdradp. Iy pastichlar fiending foadse inperticuwaihputehladondatdl e ar ea
is made of fi r dthetvvo end areas are nade of

net al , Wnereb%l} a poﬁmq@g%trggé(g&?%&&ﬁtsults in the rudder stock through

t he connectl on area between the | ower end area and the m ddl e area.

Furthernore, this connection area generally has especially high bending

| oads, so thdb & H@‘&%"‘é GrPQsimnent Pg %‘”M@”W ’%3 f@f\é’f’ nefdgeatider. I'n

t he connecti ¢Qga&e t t p ? f the
rudder stock, the %tec’%ﬁlér%%" é(}‘;Héér@ﬁfdé@(%g%fﬁrag%tnéggnﬁé}ﬁggg%e‘??\gév\i?ng’o t hat
damage is notthexmper mcheriea. offihet iuddepstocki and rréemsreeotredawrﬁ'obbttnamrs

design of the rudder stock without a transition point between the | ower end
area and the



6 mddle area of the rudder stock connecting to the lower end area, a
smal | er rudder stock cross-section can be sel ected, which is advant ageous
for the weight and the di nmensioning of the rudder overall. For technical
manuf acturi ng reasons, the rudder stock is designed as a fiber-conposite
tube and thus with a holl ow space. However, a massive design of the rudder
stock made of a non-netallic material is generally also conceivable. In

der to al fficient strength, i ticul ar bending st th,
al'so in the cHCPOPAVE BB Telli ARy B gertiuih ibereo Thas T AlEsdRt  ng
very high | oadpeonppéie dndddpsa Bfofe riddédrs sRIcRVEESalsd RavelidiemerdiRi erred

enbodi ment of the invention that a supporting body is provided in the |ower
end area of t Heatelioey thatdbrn thaientise sudden stgchddy ne-owialiesaatesakappor t

t he rudder st L,0S rpal force. effects, +i I r i nst
bendi ng | oads?g%%g%;gd%rrﬁéég oE%gp—rﬁgFagl}ce&eaﬁegr&qﬁyThﬁﬁ%@@r‘nﬁﬁrﬁld’e &ﬁ} 0 xanpl e
steel or stai thesaddéeetockSuy of Nbdragingsogiedenaérigicelhs canol§ other
advant ageous based on their material properties or strengths, respectively.

Such supporti HjnBodhegreah adyaniagsnihad the welght &t tthedyddepsietkecan g by
f t ' h A t ovid d

Trea o respecohSdplinTefhodd il Kesodtifo ARGABHACRIUG 48 Ho ©"

possi bl e to eastitely defsirgatas,uppophitivgldrodorgednatiesof Thnom - aetratitiéc swdleri al ,

for exanple fiber-conposite plastic or the like. In the case of a rudder
st ock desi gnemqwf%dﬁ%dsaw gete tg? IR ?\?Qﬁffg'ﬁeé'\%m%eé}“@@r’éf t he

rudder stock i i blap | eous
o arrange ths massrry R AoS, SRALTREN o wblo S REEGpAIHIS FyRiARbagTT
t he present emssld ofdotgaxhsicativant ageously be provided with rudder stocks
designed as a fiber-conposite tube. The provision of a supporting body in
the I ower end area i s advantageous because the hi ghest | oads on the rudder
stock general |y tRgCESNAIR0A. it & préfeFRal inf BhRRURIT Bt Ihé dudHBE Shuess end
area of the rudder stock. If the supporting body in a hollow rudder stock
is arranged i mdidly rader abdetuba svide iaf filkerachrapesitie oiateyaldddoyeaeer, stich

that it rests full or,,at | east parti | agai ns e yudder, stock, and thus

tha tor ces” 1 nBRBloabe B YRS LRl Stk BEREP Slackp, SO ab ARG HRD | ne

body at |east stla@_rrfhigagt)é%f-of!the wiat@avdHiclel cirl dsadeamuasedusmictalidhfateé@nnect i on
g body

that the supportin is permanently connected with the tube. On one
hand, the i nt & pafigeky ifoigehettarle A NEHENE @ierareadorRda Rl fareed Stgglds tharg body

dth h . : . _ . _ _ DO
ensured that [haoaianBPefll E6habo Bt MR2iho R (B8 TheRackifra ' '
achi eves the bestipsemneed brergotfieetiddePefieidhade of at et eetathl mahdsd al |

t he di nensi oni ag and the_arrangement of the ghj&p()o‘[cti ng body, the connection
0

bet ween the s@PBRNEORGUDHHP AN IO EHISUFR GABPS te fudder slogkaviththe

di fferent, suij | iStRORY pshrg £t ; LanRi ng of
a fitting assgﬁ?ﬁaﬁ}gﬁﬁlﬁg&%éﬁ)r%lanegﬁﬁgrr? .a'r ur{t-ilﬁ%%ggg%né gg;t)%g?g??'; in

t he case of tbadsagpoot iing rbddyr stocknpethd stEadiagt beat carrfoerkaarda af t he
rudder stock, it is adyant oys if it has,a force transmtting / nounting
el ement on t hBOHaRRE]  Lroual Aptinc o e tipud SHET SEPIEoSONReRITr t o
pass i nstal | apiehsfiHw@sirbM Pelhgtec@they i | ber reinforced body. This force
transmtting / nmounting el enment preferably protrudes in the |ongitudinal
direction of the rudder stock fromthe rudder stock. The force transmtting

/ nmounting el nt can be praovided, i varticular in order to ensure the
fasteni ng of ThEW At ERBRATEHnErERLUSs Bloabd HhhEno S BN bPayi y
preferred exeppkasii aRBOdirBBekt AHMW-dPREEsifer 2UBBI tiki NGeferaByYNtddagyRigenent
has a thread for a nut arranged in the rudder blade, in particular a
hydraul i ¢ nut e¥indrigally Wil a|gergissemediapraieepyedthenboiientengtiopf theetube

par tial 1y’ on e ToRs (RARGRLIES FRstorfty AMERRRES. HrisTEkcmle (P61 .

area of the shofii@seeaj. 4 hndingpoatnded cartea liks rdesiigngdnshe uctideredioard/ or
profiled. In articule% ,, this enbodj ment is advanta egu? in supporting
a é(r oflow bo

body arr anged°?h&ieger beiagaRBee pvithin the fiber-composite y. For the
production of such a rudder stock, winding methods known in particular

from the state of the art can be used for fiber-composite material, in which



8 carbon fiber reinforced or respectively fiber-conposite tube formng the
rudder stock has been wound. The interconnection between the supporting
body and the tube is inproved through providing the structuring or
profiling, respectively. The supporting body is thus advantageously
designed such that it has elastic, in pargicular bending elastic
properties. The term"elastic" is understood inthis context in that the

b de d h d f ,
SupPort NG De i hBSsalPROIRE SRubI% chindlicERiiite ek B Whe TheFLe:

slightly, cangeRargencweveretiy el Gould B beidRalgnehapfayethd Gﬁp@r%dmg
force goes away. In this respect, a bending elastic design of

supporting bo@{ea gs adaantesheding et PneesnastvElyasra cadecsinee meaafeaower mai nl y

body buckl es. forcend! UREA e ot e MBS Bt RbndoF PBRRT o
wi t hout this bufficidnpad th@a@pageddra&etalc;f the rub@erbste@k@@maﬁe dheetalpp@y ting

body or the like. In this res it is advantageous that the su;f)Bortl ng
body has cert SPRNeAtRE: Petwaasy flb@f-ccpmpaﬁlgﬁ ik JBFReCtyiel theisa ﬁi’the

shape can her?@%fo@@eéwﬂé 5 @ﬁeh@é‘{a Gﬁq%’étﬂ?%?eéjtgiéﬁqﬁ%ﬁgy%%gé@m?l a{b{

enbodi nent, it 1s pre erre suppor body
The supporti ngabhﬂjaradﬂhaﬁttxﬁgemmdrwnmamat@dttsrsudr: fdving trsd fleereforhpesiteudder
stock in the |qwer_ end area and restin he rudder _stock can def orm

i nvar ds t owar $9& HEh6&! P4l &pAeetiugion r‘é whichi §i18 fibses ncg‘,]c fReadbeecause
of the des'gncéﬁrgésﬂé’lthﬁ e WOUAREARGRRLIH "G SUYRENME ARy o {ype

supporting bodi es arrange t hout ear ance | the ru
of el astic debuitaueiaghesive, pach |asuieam omtrajhﬂfmrdalnrtgkbqﬂm@s ﬁmot-ﬁ(amrﬁpigpt al ,

I'd be diffi It t th t] t |
dosi gnoa as. 1 U pAINGEtoyEBRRN SPBHEPEh PP aron daae Bhiseialis FEtede and

supporting bogy ﬁ@ér‘;éompéﬁl?é Bl tHY 88rfctabM &?Qfl@sed”'ﬁf’@@m 2005 013
circunferential, 1n icular ring-shaped web protruding fromt

supporting b05§13de\fr tcar\/\,hec(ﬂﬁaxmﬁdaéewe@mrﬂﬁ@mw@rv&ww ehd andtéhe smpplmrtl ng
body part by fo({dné sgcéﬂ% ayea 0W’lés'lc):fasc‘?c)sure RAE! éﬂjhﬁbSb(}/wwgggSUP is %ereby

i nterference fY
expressly referenced as an object of the present invention.

Through this embodiment, a rudder stock, which also has fiber-composite
material in the lower end area, can be produced in a relatively easy
manner. Furthermore, it is advantageous that the middle area of the
rudder stock is also made of fiber-composite material so that the rudder
stock has no transition point between the lower end area and the middle
area of the rudder stock. This is in contrast to the rudder stocks known
from the state of the art, in which the middle area is made of fiber-
composite material and the two end areas are made of metal, whereby a
potential weak spot results in the rudder stock through the connection area
between the lower end area and the middle area. Furthermore, this
connection area generally has especially high bending loads, so that there
couid potentially be damage to the rudder stock. In the connection area
between the upper end area and the middle area of the rudder stock, the
bending loads are in contrast considerably lower so that damage is not
expected here. Furthermore, in the case of a continuous design of the

rudder stock without a transition point between the lower end area and the



Through this enbodi nent, two separate supporting body parts can be desi gned
in a sinple manner, which are conbi ned together into a supporting body
form ng a holl ow space. This considerably sinplifies production and
installation in the rudder stock. The protruding webs are preferably
arranged in the outer area so that they gest on the interior surface of the
rudder stock and support it. If a high bending |oad is now applied, the web
areas of the supportin can noye i nward towar t he holl ow area and
thus buckl o wilhER: 2isinen iy (RQLIFer GERGoeR) ¥ e bie aaferdhr ¢ ol so
be possi bl e t gnp@iseMPl@didhesReRPasrbEsebRsly fcagm BT esdidnadt WhRay t & Bot h
the nmounting of the rudder stock in a correspondi ng neck bearing as well as
t he connect i oAdwantageows tifdhe yeaight ans! thedlimengioning ebibetrarder pyered in the
area of the |lower end area of the rudder stock. In both cases, a force is
applied here to the casing of the rudder stock fromthe outside. In order
to protect the€ortedeicatmakufacmighessone! dte ehddat Stook i$ edsifiedage d ts
overal | stabiLLty or erea&;h resBectLver, a protective liner is

advant ageous| JPRreRMBeEte WHRTRNERTES oW ehidoliawspaemdHawexer. & massite
partially. Thyse; o] MY J i t S i i
cylindrical ngﬁﬁlgbh&Fﬁ{ret hgdr::f%rsg(,)(l:l{[ @dpér ?’I gh?@eﬂ%ﬁgr Haégjé/’%rﬁ]t'g ouesr%\!)ﬁr ests
with its enti esoicuneeivabid.ace agai nst the exterior casing of the rudder
stock and is permanently connected with it through suitable fastening

met hods, for exanple by means of shrink fitting. The protective liner is
advant ageousl } r | b dhes: i d
above, since ¥k2ﬁﬁ?5ﬁ%g?ﬁ%gg%séﬂﬁpghghﬁﬁldér§§?g%b’J@cﬁ%ﬁﬁﬁm?ﬁ§ebpe of the
rudder bl ade sangitt amo inoihet edel of tudderowith g langeadianeseomsi and Hausar ea of

the nmounting of the rudder, stock in,the neck bearing, the supporti body
i s advant aggoﬁéﬁa@'ngr\‘eiﬁggﬂhislﬂag‘?‘uémofhet fid %Stﬁpgag_'grpr%ﬂﬁ?ac'ﬁl%rf\“i}ﬂgr

preferably i nEk&én_eafé?ﬁ@émwn@@%@ﬁr%mibnqagt Q%waair@ﬁgod;f-% prsfRsy bl ade
connection). Likew se, the protective liner is advantageously arranged in

one of the twh dheilavisst anthaarea af dhe. rudlderhetoglsr dhis rvippioptig bedyet on t he

invention is ; t.hr Qu wer, .end, arne f rudder st oc whi ch
conprises a sgg%éﬁ{g? nt8 g%@g)rfébgtngdgﬁgﬁ%% %83‘”&?@"?%\%’3{ f%ﬁa é:ﬁ Sof! t he
rudder stock pggricoslr Rydidti snding wadel Teetsupparmt Bowhiis PréfBrabiphamt al | i ¢
material, in particular a fiber-conposite material, is arranged. Thus, the

supporti ng bofiymefalafon exarppisasteehpr gtainiess siral SHPeeting¥Wliesy mase of
-netal li -1 f it i - I ial,
e & advan: ages e fbe A e ModiEnd e I ilerdd PRATHEPBRLT BT ng

bodyblo_r ﬁt Leeegspe@nwyp_slrglth Sdppdtng Wooitss bag fbo@ya'mprlla@rt@rnarm;fwu&g g g
establish the best possible interconnection between the supporting body an
the rest of tR@PFERC-Sndy HeaRsH atWén‘F‘Q(S%tB? %Et“&‘?:ﬁ?&ﬁﬂq&@lnrﬁfpé',de P& obj ect

pased on the 4iweid:ahd Srea0bMRApbbiipihsd Bl RL Gbwkler i Qi Of 2

| ower end area of a ru r stock to Inserted 1 nto a rudde
vehi cl es, in phkot posdibie fasasthidesign tstiphodingy bstiesssediepobpeintaellicand t o

be mounted in the. rudder, in which a supporting body made in particul ar of
Tetal o - sup By et ashRle A RO Dagly oe e UREs it Pt chda nst
ext ernal forcgRfdra&dck @é@grﬁécpﬁfa PBISK Banher dﬂ‘é@ﬁeé’tfv%@é’ i({)\b@r éW:EQr%rat I ng

body. Furthernore, the object based on the invention is solved through a
met hod for thef gphedustdesnsoickadesigdet &t ockidlova madider, i ois wattenlarghi cl es,
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this respect, the present embodiment can advantageously be provided
with rudder stocks designed as a fiber-composite tube. The provision of a
supporting body in the lower end area is advantageous because the

highest loads on the rudder stock generally occur there.

The supporting body can generally be designed in any suitable form or

dimension respectively as long as it evokes a supporting effect against



a.) provision of a supporting body, in particular made of netal, b.)

provi sion of a winding mandrel, c.) arrangenent of the w nding mandrel next
to the supporting body, 11 d.) creation of a fiber-conposite tube through
the winding of fiber material around the supporting body and around the

wi ndi ng mandrel, e.) renoval of the w ndizng mandrel, if applicable, and f.)
I f applicable, fastening of an upper end area in particular nade of a

netallic material and to oupled with the steeri r o h nd of
The 11 ber - conBUaria Puss et ey Shies fiha e GocPe Hgappapcks ff e case
of the nmet hodsagseiflNeodyoirt BEnbIME HiHOE: s@)cﬁq@w@ﬂ&g@ hedde Qhe raREET I Vel Y
at | east one supporting body part and a wi ndi ng mandrel are provided and

bot h arrangedstiskt itt s sdeantegaeusly idesignad suchrthatijitatests fully eacHt leser. A
wi ndi ng mandrel .i s usually a cylindri,cal ,bhody,frequent| sed,in the

bt oducti onor Pl s e oS e Bho I0ER i RSN roctito TS ot i s
wound. After wioedli figh dedireasiireid e teé suppolady bbay bet waehGaptiallespact i vel y
manuf actured, the wi nding mandrel is frequently renmoved fromthé body. Such

wi ndi ng mandr pBichiaslyapdardpgesus &t hipeepringctian thah e sgppotivgeledy ig he
wi ndi ng mandr I ) novi | tedd. ' in the
fi ber-conposi ?%”ﬁ%ﬁ%&ﬁ?%&%ﬁ%@ivﬁg of " the 'f(lgﬁquegg%rg@’smee'rﬁg@hﬁé(ﬂd}]
respectivel y batvddrbgie mdaposiock andiiee sUbberttarbdiy sine traasttiel Juppartiigul ar

in the case of __non-cylindrical w nding mandrels, for exanple in the case of
coni cal wi ndi ﬁgﬁ%}ﬁj?}l’@rgby improved; onthe other hand, it is ensured that the
supporting body is always located in the position that achieves the best
supporting effect. Depending on the selected material, the dimensioning
and the arrangement of the supporting body, the connection between the
supporting body and the rudder stock can take place in different, suitable
manners. For example, shrink fitting, the designing of a fitting assembly

and gluing are named here.

Furthermore, especially in the case of the supporting body arranged inside
the lower end area of the rudder stock, it is advantageous if it has a force
transmitting / mounting element on the rudder stock for the rudder blade
installation in order to pass instaliation forces into the carbon fiber
reinforced body. This force transmitting / mounting element preferably
protrudes in the longitudinal direction of the rudder stock from the rudder
stock. The force fransmitting / mounting element can be provided in
particular in order to ensure the fastening of the rudder stock with the
rudader blade. In a particularly preferred exemplary embodiment, the force
fransmitting / mounting element has a thread for a nut arranged in the

rudder blade, in particular a hydraulic nut or the like.

In another preferred embodiment of the invention, in which the supporting
body advantageously rests at least partially on the lower end area of the
rudder stock, at feast a partial area of the surface of the supporting area is
designed structured and/or profiled. In particular, this embodiment is

advantageous in a supporting body arranged inside, around which a



After arrangenent of the w nding mandrel and the supporting body, fiber
material is wound around the supporting body and the w nding mandrel in
order to formthe rudder stock body. The wi nding mandrel is renoved, if
applicable, after winding is done and conpl eti on of the rudder stock or
respectively the part of the rudder stock made of fiber-conposite material.
Furthernore, if applicable, an upper end area made in particular of a netal
material and to be upled with the steerin ear of ter vehicle can
now be- at t achEaT FREF f4 Biareed soeePechs TeersprpacHE B e *s nee
the supportingudRQy dtScidr hadd8deh N vidifid OBk QARrédRfclibnt MRVEBRT the 12
conposite tube, the upper end area I s advant ageously arranged on the end of

the fiber- conﬁbsmr@ngmyl@ﬂd@edppa% traprovedshspight pragidiugiine Sthecteiipgor t i ng
body is prefer desj gned as two parts and only the first supporting body
part is used Pg CYfH‘Bgn W%ngﬁié Wi'htion of the aforementioned steps a.), c.)
and d.). After conpletion of the winding and the renoval of the w nding
mandrel, the second sq{{)portl ng body part is then |nserted t hrough the end
of the fiber- dORPYLIRCSIRG ROl ﬁgJSaaﬁyaﬂtaawwié SHEN tibagm % t he

fiber- corrpomb iHbEfn %hﬁla@ﬁf@ﬁdﬁgté@sﬁ@e eﬁessuPRQrferﬁg"glg%% ?télty

Then, the secony suppof bod e AV ageousl'y and

connected wi t hintibestdad & tisie proTtéxtnig bmdyh@mpaﬁdv{g)boﬁhes fdé@ﬁg’ne@bgmﬁsl te
tube. Preferred enbodi nents of the invention are shown in the drawi ngs. The

drawi ngs schei@li E8NGp WAYWNGE! TRrep elfgctoudgentSphdiE #bapenntthe ease ship
area wth a rpgdermbRCkvah ifPRSHst fightyUdaetnihddsnd el its BlgiRk 2

rudder st ock,
shape when the acting force goes away. In this respect, a bending elastic

design of the supporting body is advantageous since the lower rudder
stock area is mainly stressed in terms of bending. it is hereby possible that
the supporting body buckles in the case of an extremely high bending load
if applicable without this high load leading directly to the breakage of the
supperting body or the like. In this respect, it is advantageous that the
supporting body has certain elastic properties. If applicable, small changes

in the shape can hereby be sufficient for the purpose described above.

In this embodiment, it is preferred to design the supporiing body as a
hollow body. The supporting body advantageously inserted info the inside
of the rudder stock in the lower end area and resting on the rudder stock
can deform inwards towards the hollow space in the case of high bending
loads because of the design as a hollow body. In the case of massively
designed supporting bodies arranged without clearance in the rudder
stock, this type of elastic deformation, in particular in supporting bodies

made of metal, would be difficult.

Furthermore, the supporting body is advantageously designed as two
parts, wherein preferably at least one of the two supporting body parts,
particularly preferably both, have a circumferential, in particular ring-

shaped web protruding from the supporting body part, which can be



Fig. 3a sectional view of the |ower end area of a rudder stock with
supporting body, and Fig. 4a sectional view of a first supporting body part
with winding nmandrel. Fig. 1 shows a rudder 100 with a rudder stock 40
according to the invention, a rudder blade 30 and a rudder trunk 20. The
rudder trunk 20 designed as a cantil ever cjjs permanently connected with its
upper end 20b with a ship's hull 10. The |ower rudder trunk end 20a is

inserted deep into the rudder, blade 30. The,rudder tfrunk 20 is designed as
2"hol | ow r uaagPnDPeiR WIS bihet i opATIngebay, B3 Hyefor iy A eIBnESSadingeq
with a rudder jsbaglcuf} RGHBEAS BYahohtbRBrditeaittdseBnffpnected with a steering
gear 11 provided in the'ship's hull 10. The rudder stock 40 is fed through

the entire rudder trunk 20 inserted into the rudder blade 20 and protrudes
13 above the r n . . Ihe tom a o] he _rudder
stock 40 is a#gﬁ%rhtté%t %W@Bg”ﬁ??ﬁ‘t O ﬁ%r@?%lsgﬁgo%\% J?ﬁéyr eFaTQ °is
designed as adeprgedr wdersimpld @ahher,3lvhsdreairabkenmbindte aogeer airtd na
steering 32 and is arranged behind the ship prog_e[ ler 12 in the direction
of travel of GHEPSRING BoRY| forming ovdliey, spacewdhis gossidesakiyneimilifigs easi |y
possible to u . Fu r 4 C | t [ | | udder
desi gned as aﬁg%%%igba%g&r% éfgér;tlﬁ(nwgl ﬁ%r ﬁgcfgieér?%é@(n)ﬁger ﬂl?%ﬁg&bggﬁ%% %\ﬁ%i chis
mount ed in t hersfetablpiacandsd iredns @ften apeay alo jhatrihaly fesaromdhe interior

surface of the rudder stock and support it. If a high bending load is now

applied, the web areas of the supporting body can move inward towards

the holiow area and thus buckle without damaging the supporting body. It

would generally also be possible to assemble the supporting body from

more than two parts.

Both the mounting of the rudder stock in a corresponding neck bearing as
well as the connection of the rudder stock to the rudder blade takes place
in the area of the lower end area of the rudder stock. In both cases, a
force is applied here to the casing of the rudder stock from the outside. In
order to protect the rudder stock from these force effects or to increase its
overall stability or strength respectively, a protective liner is
advantageously provided, which envelops the lower end area, at least
partially. Thus, the protective liner is advantageously designed in a
cylindrical manner. Furthermore, the protective liner advantageously rests
with its entire inner surface against the exterior casing of the rudder stock
and is permanently connected with it through suitable fastening methods,
for example by means of shrink fitting. The protective liner is

advantageously made of metal, in particular stainless steel.

As listed above, since the highest loads on the rudder stock occur in the
area of the rudder blade connection located in the lower end area and/or
in the area of the mounting of the rudder stock in the neck bearing, the
supporting body is advantageously arranged in one of the two areas or

particularly preferably in both aforementioned areas (neck bearing and



Fig. 2 shows a view of a rudder stock 40. The rudder stock 40 is subdivi ded
into three areas, nanely an upper rudder stock end area 41, a m ddl e rudder
stock area 45 and a | ower rudder stock end area 42. The upper and the | ower
rudder stock end area 41, 42 are each directly adjacent to the mddle
rudder stock area 45. The upper end areaqfl, which can be connected to the
steering gear 11 of a ship's hull 10, is nade of forged steel. "Forged
steel” means an,iro ith less than 0..8%carbop content. In contrast, the
i ddl e rudder TUSRIPARE oML oNkeniSe 6% RIRRctVE daer s PdwRanE U ka 42
are made of fiRRImEATRONElE tFBHES ioRlin bbth Rahkl Gvéad. carbon fiber. In
particular, the mddle rudder stock area 45 and the | ower end area 42 are
made of a mainly continuous trunk tube nade of fiber-conposite nmaterial.

area s and. of whEfmblE e dTERRAGA S o Rllieh € Y BrbidhEoRishoe:
60. A pin-shapsd hesCer br AR tstodlg WhithUBrpgsedl arauppofingvibodyafos teé | er

diameter with respect to the rudder stock 40 protrudes fromthe | ower end
area 42 in t hSURRPHI ofdineelowes st afare of faridvddernsiechmoaing igpder Kieear ea

41 made of for teel ha 1AL PLOL F U ' - [ |,[ecLi of the
rudder stock j%ﬁggaag E”phg”ﬁﬁﬁéﬁg &Q%é@%b@gohﬁﬁéﬁganSB%ﬁgp%ﬁtédﬁ%&Qh t he
ref erence numeempmkiteamatarthi Wie alranigeds dtuspthefsutgpertimgd dloeyr isddie tesst ock
area 45 facin th% upper end area 41 can be wound. O her connection neans,
such as gl ui n%’a&'a brigvelaRed o englesrd BY the apadnelsdisi ppterial. 19 the gasg okhows a
| ongi t udi nal I . ; ; o wer
end area 42 cgﬁ%ﬁﬁgggquﬁf%@%ﬁ%ﬁﬁgﬁg%?gﬁﬁﬁ%%gggﬁﬁgggggﬁt@#gggjg%%ﬁgb?te

mat eri al . The walrer dveaphosinte thebsuptirfiog odymar rdtylpashentaigders of dlok 40,

wherein a supporti bo 70.is provigded,inside the fiper-conposite tube 46
in the | ower éHBPaa@@ 4g¥dﬁh@156$§%ﬁt‘%g“ﬁﬁﬁye§6’"§hdég?gﬁ5§ta§) I®art s

and conpri ses; i i ; i body
art 72 The. B R0 Bed g AN et R oA aeh

of the fiber- coedostheeruddieesEk. It conprises a base body 711 arranged on
the end 461 of the fiber-conposite tube 46, fromwhich a web 712 resting on
the fiber-conposite tube 46, circunferential and arranged outside on the
base body 711 Firidleiees théodjddi®abbdoh-thenmasition i§ eBRedthroll® £Ridied first
supporting body part 71 rests entirely on the inside of the fiber-conposite
tube 46. The peoheurpdgciivbot apewer end prea shadgudden siack thberiosertad inace

area or 1 ospedt (e PhavaRF weRiclds RPaERRL o, SIEMIOKGN kb8 dar ¢ 71

i s designed i prepsiRyedand to eepeoUNtRl ih teofudded, mawhish aAupaborting body
cylindrical force transmtting / nounting elenment 43, which has a smaller
cr oss- sect i on M3 particugn of matakler sopPiiporthe @nd arem afribe paddedack 711 in
the direction; : S ' I on

t he surface o#gﬁﬁéwpégg%é$ﬁ%$ggg%ﬁ?%gﬂﬁgﬁ%ﬁﬁ??ﬁgnéﬁgggﬁﬁéﬁgéuE%ﬁybraulic
nut 33 is screweuhdtiteosudyertiing bady 431 of the force transmitting / nounting
el enent 43. On one hand, the hydraulic nut 33 is designed to secure the
rudder stock 40 in the rudder blade 30. On the other hand, the hydraulic
nut 33 create ' f | l ; r and

t he rudder bIgggﬂggﬂ?ﬁ£gﬁg%?&gégég%?gggﬁggﬁﬁ£§%P§§ggﬁggt%%%g%f%ﬁ%ﬁﬁgirudder
bl ade connect f@nttar gao@8Liont b ar udtier dbade’ 30 ruddadfacentert eehitiesy udder
stock 40 or respectivel 0 a protective liner 47 made, of stainless steel
envel opi ng t hEaRatier st seivsaslh gy YEnsrd ahandids. ol SoBafe S hen
interference fdilovasgerdysy. The protective liner 47 lies on the exterior
casing of the fiber-conposite tube 46 and extends fromthe free end 461 of
the fiber-conposite tube 46 over the entire rudder bl ade connection area
301 up to the_ lowe Lo tr . A bearing
(neck 15 bea?ﬁng)b&%mggﬁﬁﬁéfﬁgégﬁﬂg¥é%gﬁqéﬁgnﬁﬂgggba@é§ﬂﬁué "and t he
protective |iber 4prduwsionloé anmndingaanfirdihe rudder stock 40 in the rudder
trunk 20. In the rudder bl ade_connection area 301, the rudder stock 40 is
desi gned coniealIyaﬁﬁﬂg?ﬁﬁﬁﬁgﬁﬁﬁﬁﬁﬁwHEJ?ﬁ@dﬁgéﬁxékhﬂﬁ%ﬁHpﬁﬁnﬁéi?@Q%first
supporting body part 71, the second supporting body part 72 also rests with
its entire outer surface against the inside of the fiber-conposite tube 46
and has a mainly massive base body 721. A circunferential web 722 arranged
outside on the base body 721 protrudes fromthis base body 721 in the
direction of the free end 461 of the fiber-conposite tube 46. In the end
area of the webs 712, 722, the first and second supporting body part 71, 72
are connected by an interference fit assenbly of the adjacent, wedge-shaped
end areas of the webs 712, 722. A supporting body 70, which conprises a



16 wound material held by the nail collar 832 can be coiled around the
profiled outer area of the first supporting body part 71 and then further
around the wi nding mandrel 80 in order to formthe fiber-conposite tube 46.
After conpletion of the fiber-conposite tube 46, the wound core 80 and if
applicable the holding tool 83 is renovedqfromthe holder of the first
supporting body part 71. Furthernore, the second supporting body part 72

be insgyted t h t d of the fib te tube 4 d
Camoved 1 om tnb T RLbat (Tosg gt 1o PREBRD Ry Yipdid ohuft r or °°

supporting body paigatédal AFoGRPnthas stip Eoﬁmg P ngoehﬁngrdmﬁw tR&r Windfdg 72
are jointed together, an interference fit assenbly can be established

bet ween both so t hatandiel, supporting body 70 is established. The
interference fji{ a rough icing of the
4} o PR RTRhYorAE AR PhAGS el T o iR ARleE o O _

second supportlng bo part re 1nserti I'n e fiber-conposite
t ube 46 and swbsequfennphhaaitel f@tem\nghﬁ drubyepettend dréalingtartitulRefrerdenses 100
Rudder 10Ship's hull 11Steeri n?

metailic materi and to be coupled with the steering gear on the

end of the fiber-composite tube facing away from the supporting

body.

In the case of the method according to the invention, a supporting body or
respectively at least one supporting body part and a winding mandrel are
provided and both arranged next to each other, in particular adjacent to
each other. A winding mandrel is usually a cylindrical body frequently used
in the production of fiber-composite materials, around which the fiber
material is wound. After winding and compietion of the body to be wound
or respectively manufactured, the winding mandrel is frequently removed
from the body. Such winding mandrels are also often referred to as
“mandrels.” However, the winding mandrel can also generally be provided
in that it remains in the fiber-composite tube after winding of the fiber-
composite body or respectively the fiber-composite tube. This can be the
case in particular in the case of non-cylindrical winding mandrels, for

example in the case of conical winding mandrels.

After arrangement of the winding mandrel and the supporting body, fiber
material is wound around the supporting body and the winding mandrel in
order {o form the rudder stock body. The winding mandrel is removed, if
applicable, after winding is done and completion of the rudder stock or
respectively the part of the rudder stock made of fiber-composite material.
Furthermore, if applicable, an upper end area made in particular of a metal
material and to be coupled with the steering gear of the water vehicle can
now be attached to the fiber-composite tube forming the rudder stock.

Since the supporting body is arranged in the lower end area of the fiber-
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composite tube, the upper end area is advaniageously arranged on the

end of the fiber-composite tube lying opposite the supporting body.

The supporting body is preferably designed as two parts and only the first
supporting body part is used for the implementation of the aforementioned
steps a.), ¢.) and d.). After completion of the winding and the removal of
the winding mandrel, the second supporting body part is then inserted
through the end of the fiber-composite tube facing away from the
supporting body into the fiber-composite tube and is moved up to the first
supporting body part. Then, the second supporting body part is
advantageously and permanently connected with the first supporting body
part and/or the fiber-composite tube.

Preferred embodiments of the invention are shown in the drawings. The

drawings schematically show in:

Fig. 1 a rudder provided in the aft ship area with a rudder stock
arranged in a rudder trunk,

Fig. 2 a view of a rudder stock,

Fig. 3 a sectional view of the lower end area of a rudder stock with
supporting body, and

Fig. 4 a sectional view of a first supporting body part with winding

mandret.

Fig. 1 shows a rudder 100 with a ruader stock 40 according to the
invention, a rudder blade 30 and a rudder trunk 20. The rudder trunk 20
designed as a cantilever is permanently connected with its upper end 20b
with a ship's hull 10. The lower rudder trunk end 20a is inserted deep into
the rudder blade 30. The rudder trunk 20 is designed as a hollow rudder
trunk tube. On the inside, its upper end area is arranged with a rudder
stock 40 according to the invention connected with a steering gear 11
provided in the ship’s hull 10.  The rudder stock 40 is fed through the

entire rudder trunk 20 inserted into the rudder blade 20 and protrudes

rudder

bl ade 31Fin 32Fin steering 33Hydraulic



301 Rudder bl ade connection area 40Rudder stock 41Upper end area 42Lower
end area 43Force transmtting / nounting el enent 45M ddl e rudder stock area
46Fi ber - conposite tube 47Protective |iner 431 Thread
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above the rudder trunk end 20a. The bottom end area 42 of the rudder
stock 40 is arranged entirely in the rudder blade 30.

The rudder 100 is designed as a spade rudder with a fin 31 steerable by
means of a fin steering 32 and is arranged behind the ship propeller 12 in
the direction of travel of the ship’s hull 10. However, it would also be
generally easily possible to use the rudder stock 40 according to the
invention in a rudder designed as a semi-spade rudder (with rudder horn)
or in a rudder, which is mounted in the sole piece by means of a pivot

journal bearing.

Fig. 2 shows a view of a rudder stock 40. The rudder stock 40 is
subdivided into three areas, namely an upper rudder stock end area 41, a
middle rudder stock area 45 and a lower rudder stock end area 42. The
upper and the lower rudder stock end area 41, 42 are each directly
adjacent to the middle rudder stock area 45. The upper end area 41,
which can be connected to the steering gear 11 of a ship’s hull 10, is
made of forged steel. "Forged steel® means an iron with less than 0.8%
carbon content. In contrast, the middle rudder stock area 45 as well as the
lower rudder stock end area 42 are made of fiber-composite material, in
particuiar carbon fiber. In particular, the middle rudder stock area 45 and
the lower end area 42 are made of a mainly continuous trunk tube made of
fiber-composite material. The windings of the fiber-composite material of
the middle rudder stock area 45 and of the lower end area 42 are
indicated with reference number 60. A pin-shaped force transmitting /
mounting element 43 with a smaller diameter with respect to the rudder
stock 40 protrudes from the lower end area 42 in the axial direction of the
rudder stock 40. The upper end area 41 made of forged steel has a pin
protruding in the axial direction of the rudder stock 40 towards the middie
rudder stock area 45 indicated with the reference number 51, around
which the section of the middle rudder stock area 45 facing the upper end
area 41 can be wound. Other connection means, such as gluing or the

like, are generally also possible.
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Fig. 3 shows a longitudinal section of a lower end area 42 of a rudder
stock. The lower end area 42 comprises a fiber-composite tube 46 made
of fiber-composite material. The fiber-composite tube 46 forms (mainly)
the rudder stock 40, wherein a supporting hody 70 is provided inside the
fiber-composite tube 46 in the lower end area 42. The supporting body 70
is designed as two parts and comprises a first supporting body part 71 and
a second supporting body part 72. The first supporting body part 71 is
arranged on the free end 461 of the fiber-composite tube 46. it comprises
a base body 711 arranged on the end 461 of the fiber-composite tube 46,
from which a web 712 resting on the fiber-composite tube 46,
circumferential and arranged outside on the base body 711 protrudes into
the fiber-composite tube 46. The entire first supporting body part 71 rests
entirely on the inside of the fiber-composite tube 46. The protruding web
tapers to its ends so that the hollow space between the webs expands
conically away from the base body 711. The outer area or respectively the
outer surface of the first supporting body part 71 is designed in a waved or
respectively profiled manner. A mainly cylindrical force transmitting /
mounting element 43, which has a smaller cross-section than the rudder
stock 40, protrudes from the base body 711 in the direction away from the
rudder stock 43. A thread 431 is provided on the surface of the force
transmitting / mounting element 43. A hydraulic nut 33 is screwed onto the
thread 431 of the force transmitting / mounting element 43. On one hand,
the hydraulic nut 33 is designed to secure the rudder stock 40 in the
rudder biade 30. On the other hand, the hydraulic nut 33 creates an
interference fit assembly between the rudder stock and the rudder blade
30 in the rudder blade connection area 301, In this rudder blade
connection area 301, the rudder blade 30 is adjacent to the rudder stock
40 or respectively to a protective liner 47 made of stainless steel
enveloping the rudder stock 40 in the lower end area 42 by means of an
interference fit assembly. The protective liner 47 lies on the exterior casing
of the fiber-composite tube 46 and extends from the free end 461 of the
fiber-composite tube 46 over the entire rudder blade connection area 301

up to the lower rudder trunk end 20a of a rudder trunk 20. A bearing (neck



712 Wb 721 Base body 722 Wb 7111 Bore hole 7121 Bore hol e 80W ndi ng
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bearing) 21 is provided between the rudder trunk 20 and the protective
liner 47 for the mounting of the rudder stock 40 in the rudder trunk 20. In
the rudder blade connection area 301, the rudder stock 40 is designed

conically and tapered towards the free end 461.

Like the first supporting body part 71, the second supporting body part 72
also rests with its entire outer surface against the inside of the fiber-
composite tube 46 and has a mainly massive base body 721. A
circumferential web 722 arranged outside on the base body 721 protrudes
from this base body 721 in the direction of the free end 461 of the fiber-
composite tube 46. In the end area of the webs 712, 722, the first and
second supporting body part 71, 72 are connected by an interference fit
assembly of the adjacent, wedge-shaped end areas of the webs 712, 722.
A supporting body 70, which comprises a hollow space 73, which is
bordered by the webs 712, 722 and the base bodies 711, 721, is formed
through the connection of the two supporting body parts 71, 72 in the web
area. Both base bodies 711, 721 and the force transmitting / mounting
element 43 have an approximately centered bore hole 7111, 7121 for the
feeding through of a threaded rod or the like. Through the hollow space,
the supporting body 70 in the area of the largest load between the neck
bearing 21 and the rudder blade connection area 301 is deformed

elastically into the hollow space 73, so that a type of spring effect occurs.

Fig. 4 shows the first supporting body part 71 from Fig. 3. An end area of
the winding mandrel 80, which rests circumferentially and with its entire
surface against the inside of the web 712, engages inside the web 712,
The winding mandrel 80 comprises a cylindrical roller 81, onto which a
mandrel adapter 82 modified for the dimension of the rudder stock 40 to
be wound or respectively for the dimension of the first supporting body
part 71 is placed. The force transmitting / mounting element 43 of the
supporting body part 71 is held by a flange 831 of a holding tool 83.
Furthermore, the holding tool 83 has a nail collar 832, around which a fiber

material (not shown here) wound on rollers or spools can be attached. The



831 Flange 832Nail collar 19 Cains 1. A rudder stock for rudders for
wat er vehicles, wherein at |east the |ower end area of the rudder stock to
be inserted into the rudder and to be mounted in the rudder has a
non-netallic material, in particular a fiber-conposite materi al
characterized in that in the |ower end aigga of the rudder stock a
supporting body nmade in particular of netal is provided for supporting the

rudder stock agai nst exterijor force effects, wherein the supporti body is
arranged i nsi &4k Majadal hetdobi. t%? Nl ecqligd et SPPckReate iaﬁ%ur@cg%@ aim1,

profiled outer area of the first supporting body part 71 and then further
around the winding mandrel 80 in order to form the fiber-composite tube
46. After completion of the fiber-composite tube 46, the wound core 80
and if applicable the holding tool 83 is removed from the holder of the first
supporting body part 71. Furthermore, the second supporting body part 72
can now be inserted through the end of the fiber-composite tube 46
arranged removed from the first supporting body part 71 and moved up to
the first supporting body part 71. As soon as the two supporting body parts
71, 72 are jointed together, an interference fit assembly can be
established between both so that the supporting body 70 is established.
The interference fit assembly can take place for example through icing of
the second supporting body part 72 before insertion into the fiber-
composite tube 46 and subsequent heating in the tube 46.



characterized in that the rudder stock mainly consists of a tube nmade of

fi ber-conposite material, wherein if applicable the upper end area of the
rudder stock to be coupled with the steering gear of the water vehicle is
made of a netallic material. 3. The rudder stock according to claim1l or 2,
characterized in that the rudder stock atwl east in the |lower end area

conprises a tube nade of a non-netallic material, in particular a
fi ber-conposite material, wherein the supporting body is arranged inside
the tube and i-StObRE{BENCES connected with the tube. 20 4. The rudder
stock according to one of the previous clains, characterized in that

100  Rudder

10 Ship’s hull

11 Steering gear
12 Ship propeller

20 Rudder trunk
20a  Lower rudder trunk end
20b  Upper rudder trunk end
21 Neck bearing

30 Rudder blade
31 Fin

32 Fin steering
33 Hydraulic nut

301 Rudder blade connection area

40 Rudder stock

41 Upper end area

42 Lower end area

43 Force transmitting / mounting element
45 Middle rudder stock area

46 Fiber-composite fube

47 Proteciive liner

431  Thread

461  Free end

51 Pin

60 Windings of the fiber-composite material



t he supporting body conprises a force transmtting/ nmounting elenent, in
particular protruding fromthe | ower end area of the rudder stock, for the
fastening of the rudder stockon the rudder blade. 5. The rudder stock
according to one of the previous clainms, characterized in that at |east one
partial area of the surface of the suppopking body is designed in a
structured and/or profiled manner. 6. The rudder stock according to one of

t he previous ai characterized in that the supporting body is designed
el astically, C) pgﬁqp@ﬁﬁéﬂg BeMi ng el astically. 7. The rudder stock

according to gne ofrilsheyps&Yih@¥eds! s, characterized in that the
supporting body is élesi gﬁiﬁed Iag a gc?lfgl ow body.
72

Second supporting body part
73 Hollow space
711 Base body

712 Web
721 Base body
722 Web

7111 Bore hole
7121 Bore hole

80 Winding mandrel
81 Roller

82 Mandrel adapter
83 Holding tool

831 Flange

832 Nail collar



8. The rudder stock according to claim7, characterized in that the
supporting body is designed as two partsg wherein preferably at | east one
of the two supporting body parts, particularly preferably both, have a
circunferential, in particular ring-shaped web protruding fromthe
supporting body part, which can be connected 21 with the other supporting
body part by forming a holl ow space, i@apasticul ar by neans of an
interference fit assenbly. 9. The rudder stock according to one of the
previous clainms, characterized in that the rudder stock conprises, at |east

inits |ovey eng radger sfcR'BF RGddets bt MRftereiMALRB! MhctdR diUdder thet Roler made
In particular of netal
end area of the rudder stock to be inserted into the rudder and to be
mounted in the rudder has a non-metallic material, in pariicular a fiber-
composite material,
characterized in that
in the lower end area of the rudder stock a supporting body made in
particular of metal is provided for supporting the rudder stock against
exterior force effects, wherein the supporting body is arranged inside the

rudder stock.

2. The rudder stock according to claim 1,
characterized in that
the rudder stock mainly consists of a tube made of fiber-composite
material, wherein if applicable the upper end area of the rudder stock to be
coupled with the steering gear of the water vehicle is made of a metallic

material.

3. The rudder stock according to claim 1 or 2,
characterized in that
the rudder stock at least in the lower end area comprises a tube made of a
non-metallic material, in particular a fiber~-composite material, wherein the
supporting body is arranged inside the tube and is permanently connected
with the ube.



10. A rudder for water vehicles, conprising a rudder blade and a rudder
stock, wherein the rudder stock is partigly inserted into the rudder bl ade
and a lower end area of the rudder stock arranged, at |east partially, in
the rudder blade is nounted by neans of a bearing arranged in the rudder

bl ade, characterized in that at |east the |ower end area of the rudder
stock has a4.nonhet aldder shadkesi¢alrdingno paetdfdhe previodis bleimsonposite nmateri al
and that in the |ower end. area of the rudder stock a supporting body nade
in particular ofnaaeigrizedi {J”@\?i ded for supporting the rudder stock agai nst

exterior force {pgf p%rtir‘éﬁ"%bﬁ'y _ is%épQ%Fde_”ﬂaHQﬂﬁtifi\g?nﬁﬂnﬁH?e&eh{éﬁ‘c,q the

rudder stock. 11 The rudder according to claim 10, characterized I n that
t he supporting partipulas paetredipgdranm thédowerandfareaeftbantiddgr efockhéorrtheder

ook |1 L ) 396,008 T bl T bl ade comect o

characterized in that 22

5. The rudder stock according o one of the previous claims,
characterized in that
at least one partial area of the surface of the supporting body is designed

in a structured and/or profiled manner.

6. The rudder stock according to one of the previous claims,
characterized in that
the supporting body is designed elastically, in particular bending

elastically.

7. The rudder stock according to one of the previous claims,
characterized in that

the supporting body is designed as a hollow body.

8. The rudder stock according to claim 7,
characterized in that
the supporting body Is designed as two paris, wherein preferably at least
one of the two supporting body parts, particularly preferably both, have a
circumferential, in particular ring-shaped web  protruding from the

supporting body part, which can be connected



in the lower end area a protective |iner envel oping the rudder stock, in
particul ar made of netal, is provided, werein the protective liner is
arranged in the area of the nmounting of the rudder stock in the rudder

bl ade and/or in the area of the rudder bl ade connection on the rudder
stock. 13. The rudder according to one of clains 10 through 13,
characterized iwith iz otiee supddengdsothyr pare by domaidd er halioye kpaos on gharticular one

of clainms 1 through 10. ,14 A |l ower end areag ,of a rudder stock to be
inserted into abYEEﬁf‘é\Sqfé’\“ '\V!E’trg?’e’\'}‘é% LRSEMRNY t 0 be nounted in the rudder,

characterized in that the lower end area has a non-netallic material, in
particular a fiber-conposite material, wherein the non-netallic nmaterial is
arranged around a supporting body, in particular nade of netal, for

ciToots. 150 Tobiy iRl BT o R o BB ibng o ol ai m 14,

characterized i¢ghdrasteriz-88 istHzaorti ng body i s designed according to one of

claims 5 through 9. _ o o
the rudder stock comprises, at least in its lower end area, a protective liner

enveloping the rudder stock, made in particular of metal.

10. A rudder for water vehicles, comprising a rudder blade and a rudder stock,
wherein the rudder stock is partially inserted into the rudder blade and a
lower end area of the rudder stock arranged, at least partially, in the
rudder blade is mounted by means of a bearing arranged in the rudder
blade,
characterized in that
at least the lower end area of the rudder stock has a nonmetallic material,
in particular a fiber-composite material and that in the lower end area of
the rudder stock a supporting body made in particular of metal is provided
for supporting the rudder stock against exterior force effects, wherein the
supporting body is arranged inside the rudder stock.

11.  The rudder according to claim 10,
characterized in that
the supporting body is arranged in the area of the mounting of the rudder
stock in the rudder blade and/or in the area of the rudder blade connection

on the rudder stock.

12. The rudder according to claim 10 or 11,

characterized in that



16. A nmethod for the production of a |ower end area of a rudder stock to be
inserted into a rudder for water vehicles and to be nounted in the rudder,
characterized in that 23 a supporting body, in particular nmade of netal,
i's provided for supporting the | ower end area of the rudder stock agai nst
exterior force effects and fiber material is at |east partially wound
around t he suppior thenpwesdgnd Brea Ehprotectived liserc endtlagingothel aiddet Gstock, in

characterized in_that b ans of, the method, a,lower,end area according to
claim 15 or 16 bYUGBEEEHE. T8 MeeholnBE g . HESH BalE: PEReGRS raadsr
stock of a ruddgirahged Watks arelidl e, meRthdg TfNletadePlstcaN ROt elRfderd. )
provi sion of a supporting body, in particular nade of netal,

blade and/or in the area of the rudder blade connection on the rudder

stock.

13. The rudder according to one of claims 10 through 13,
characterized in that
the rudder comprises a rudder stock according to one of claims 1 through
10.

14. A lower end area of a rudder stock to be inserted into a rudder for water
vehicles and to be mounted in the rudder,
characterized in that
the lower end area has a non-metallic material, in particular a fiber-
composite material, wherein the non-metallic material is arranged around
a supporting body, in particular made of metal, for supporting the lower

end area of the rudder stock against exterior force effects.

15. The lower end area of a rudder stock according to claim 14,
characterized in that
the supporting body is designed according to one of claims 5 through 9.

16. A method for the production of a lower end area of a rudder stock to be
inserted into a rudder for water vehicles and to be mounted in the rudder,

characterized in that



b.) provision of a winding mandrel, c.) arrangenent of the w nding mandrel
next to the supporting body, d.) creati@g of a fiber-conposite tube through
the wi nding of fiber material around the supporting body and around the

wi nding mandrel, e.) renoval of the winding mandrel, if applicable, and f.)
i f applicable, fastening of an upper end area in particular made of a

metal | i ¢ mat eri alsuppdrting tedy; o plaeitcuiart inath eofghel,i ingrrgeided dor sheppenidgof

the fi ber- ite tube faci f th t dy. .19. Th
ot hod aceor dr net Bver an aee B tidder Pk adt ReretelOs Ikt ateets B0y i s
ge)si gge;ﬂ as \gnf);waggggteﬁaﬁisaatfeéésatpamwwﬁwamfﬂw tRasupbsrtigasbdior st eps

17. The method according to claim 16,
characterized in that
by means of the method, a lower end area according to claim 15 or 16 is

produced.

18. A method for the production of a rudder stock of a rudder for water

vehicles, comprising the following steps:

a.) provision of a supporting body, in particular made of
metal,

b.) provision of a winding mandrel,

c.) arrangement of the winding mandrel next to the
supporting body,

d.) creation of a fiber-composite tube through the winding of
fiber material around the supporting body and around
the winding mandrel,

e.) removal of the winding mandrel, if applicable, and

f.) if applicable, fastening of an upper end area in particular
made of a metallic material and to be coupled with the
steering gear on the end of the fiber-composite tube

facing away from the supporting body.

19. The method according to claim 18,
characterized in that
the supporting body is designed as two parts and a first supporting body

part is used for steps a.), ¢.) and d.) and



24 that a second supporting body part is inserted into the fiber-conposite
tube after performng step e.) through the end of the fiber-conposite tube
facing away fromthe first supporting body part, is noved through the

fi ber-conposite tube up to the first supporting body part and is connected
with the first supporting body part and/or the fiber-conposite tube. 20.
The met hod accotheit ry seoord siuppogingr bedy peithis orseriedehtd rihe Hiteryormpesie of

age method, a r{‘{[% eéft(-:lsrtéjé:rkorlmsmgo edpug?qh%%%?\rtﬂl neqwt of %eeﬂé)e];rmcgomposﬁe tufbhrough
facing away from the first supporting body part, is moved through the fiber-
composite tube up to the first supporting body part and is connected with

the first supporting body part and/or the fiber-composite fube.

20. The method according to claim 18 or 19,
characterized in that
by means of the method, a rudder stock is produced according to one of

claims 1 through 10.



