1 RUDDER STOCK The invention relates to a rudder
stock for rudders for water vehicles. The contro
novenent of the steering gear provided on board a
water vehicle, a ship in particular, is generally
transferred to the rudder throygh rudder stocks.
Rudder stocks for rudders for water vehicles are

prewe of netal, especially forged steel.
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absorbed are normally multiple times higher than the torsion loads. For

this reason, the rudder stocks must be designed accordingly with respect
to their bending stiffness or strength and high quality forged-steel
materials are predominantly used in commercial ships. Rudder stocks
hereby differ from shafts used in other technical fields, such as automobile
construction, which are frequently 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



with highly stressed propellers, which are at |east
partially transferred to 2 the rudder stock.
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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 into 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.



wei ght, with respect to the rudder stocks known from
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composite materials can also be used. Graphlte fibers in particular can be
used as carbon fibers. The advantage of the use of non-metallic materials,
and in particular of fiber-composite materials, lies in the lower weight and
in the case of fiber-composite materials in the high rigidity and strength of
the material. The use of non-metallic material also in the lower end area of
the rudder stock, which is mounted in the rudder or respectively in the
rudder hom and is that part of the rudder stock that is impacted by the
highest loads, in particular bending loads, is particularly suitable for fast
ships with highly stressed propellers.

In a preferred embodiment of the invention, both the lower end area of the
rudder stock as well as the middle area arranged between the lower and
the upper end area of the rudder stock and interconnected with both end



In a preferred enbodi nent of the invention, both the
| oner end area of the rudder stock as well as the
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steering gear of the ship in the coupling area. The coupling of the upper
end area of the rudder stock to the steering gear can for example be
performed through bolting but also through other suitable connection
means known from the state of the art.

In the present connection, the term "tube" means any long hollow body,
wherein the present fiber-composite tube is preferably designed
cylindrically with a consistent diameter over the entire length of the tube
for technical manufacturing reasons. Furthermore, one or more other
bodies, e.g. a winding mandrel or the like remaining in the rudder stock,
can generally be arranged within the fiber-composite hollow body. 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



cylindrically with a consistent dianeter over the
entire length of the tube for technical manufacturing
reasons. Furthernore, one or nore other bodies, e.g.
a winding mandrel or the like remaining in the rudder
stock, <can generally be arranged within the
fiber-conposite hollow body. For the production of
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to trhedansidek istask madevn 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
could 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



fromthe state of the art, in which the mddle area is
made of fiber- conposite material and the two end
areas are nmade of netal, whereby a potential weak
spot results in the rudder stock through the
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the lower end area or respectively inserted into it. However, it is generally
also possible to easily design supporting bodies made of non-metallic
material, for example fiber-composite plastic or the like. In the case of a
rudder stock designed in a hollow manner or respectively a lower end area
of the rudder stock designed in a hollow manner, it is particularly
advantageous to arrange the supporting body inside the rudder stock. In
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



the I ower end area or respectively inserted into it.
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reinforced body. This force transmitting / mounting element preferably
protrudes in the longitudinal direction of the rudder stock from the rudder
stock. The force transmitting / mounting element can be provided in
particular in order to ensure the fastening of the rudder stock with the
rudder blade. In a particularly preferred exemplary embodiment, the force
transmitting / 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 least 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
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elastic design of the supporting body is advantageous

since the |lower rudder stock area is mainly stressed
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hi ghobewdody. I'I't\eobupportlng body advantageously inserted into 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




if applicable without this high load | eading directly
to the breakage of the supporting body or the |ike.
In this respect, it is advantageous that the
supporting body has certain elastic properties. If
appl i cable, small changes in the shape can hereby be
sufficient for the purpose described above. In this
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a smm’eethaﬁmnerpamhl ch are conbi ned together into a
supporting body form ng a holl ow space. This
considerably sinplifies production and installation
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damagi ng the supporting body. It would generally also

be poder tol protect dke eudder stoek frapptheserfgrasoefjects emto insrease its
tha%vte\r/\eﬁl fabsllty 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



Both the nmounting of the rudder stock in a
correspondi ng neck bearing as well as the connection
of the rudder stock to the rudder bl ade takes pl ace
in the area of the Iower end area of the rudder stock.
In both cases, a force is apphped here to t he casi ng
of the rudder stock fromthe outside. order to

o ifderddEas tERRBoTordy Fikebigh. g ﬁsle%i'?? Ifigt fbavafiageously

resﬁﬁ@h eglily ond dftieé eed oy ¢ bbtherarhed apehsant ageousl y
provi ded, which envel ops the | ower end area, at | east

partially. Thus, the protective liner is

d i: L
a V?ﬁg@%ﬁﬁgf@,%ﬁng%@%gﬁ%ﬁ éhn 15 SvastibRas s%Wé'&ethou%h a lower

Fur I've Iiner advantageously
Wi t lentlt sreandi aeruddee rsteok;, fvaltich agpmnprisest Aesuppoeting body for the

[ f th dd t ock d tl
conRHEPRH dlithe 1ower erit greas af s radqers FORK mpatftgrior force
for eﬁéé@pl &gﬁ)‘ld% q esﬁéh-'ﬁ‘fet%lllbt hfﬂenér he}n pb@ﬁi@QFa'rVQ fiber-

i ner antageous made o met al |n partlcu ar
st acnmmutetmtena&,s iq lamaegedba*m,s, 4ihex csuppeting @I@dyt is at least
t he

d dd t th
o gert gy aielafieiton Sa6rel By the phntgtan BlBAdiay 1 ng case of
andiiqs usérbftﬂtfér%bﬁ?pdy tet Hﬁﬁtéﬂéﬂ' it iﬁﬁd@éntbbéouslmfthe fibers are
stock in the neck bearing (ghortln

adv avaungle directly @:rmartbedsuppqmrw dio @rtaxdeasts@@t%rparts of the

P2 bR B 15" oHid o i B SRALh PR BSR possivie

Li kéntersonnebiombetvesdn e Suppirting badx @mﬂagecrastl of the lower end
arranged _ in one of the two or in both named areas.

Fur @re3 pbthe rudder stgcket based on the invention is

sol ved through a | ower end area of a rudder stock,

whi ch conprises a supporting body for the support of
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around the supporting body.

Furthermore, the object based on the invention is solved through a method
for the production of a rudder stock of a rudder for water vehicles, in
particular fast ships with highly stressed propellers, which comprises 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,



supporting body in order to thus establish the best
possi bl e interconnection between the supporting body
and the rest of the Iower end area of the rudder
stock. Furthernore, the object based on the invention
is solved through a nethod fofqqthe production of a
Iomer end area of a rudder stock to be inserted into

e

the r uddedaterial \slderid aheuspppcbmng body anddardumd the winding
particular of nmetal for supporting the end area of the

rudder stEdrek s provi ded agai nst external force
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steps: a.) provision of a supporting in

particul 8pdyade of metal, b.) provision of a w ndi ng
mandrel, c.) arrangenent of the w nding mandrel next
to the supporting body, 11 d.) creation of a

fi bed P8RS bf the methddaesinighte theriavergiont, af supiorting body or
material around the supporting body and around the
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“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
materia! is wound around the supporting body and the winding mandrel in
order to 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-



each other. A winding mandrel is usually a cylindrica

body frequently used in the production of

fi ber-conposite materials, around which the fiber

material is wound. After w nding and conpletion of the

body to be wound or respectivepy manufactured, the

wi nding mandrel is frequently renoved fromthe body.
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part 1Is supporting body, and
Fig. 4 a sectional view of a first supporting body part with winding
mandrel.

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 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



advant ageously and permanently connected with the
first supporting body part and/or the fiber-conposite
tube. Preferred enbodi nents of the invention are shown
in the drawi ngs. The draw ngs schematically show in:
Fig. 1 a rudder provided in the3zaft ship area with a
rudder stock arranged in a rudder trunk, Fig. 2 a
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protrudes 13 above the rudder trunk end 20a. The
bottom end area 42 of the rudder stock 40 is arranged
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shiplgropeller 12 in the direction of tr 06@ of, the

shi prigdicufyddes siagknaras 45iand,8Ipyen rudieyes ﬁ&da@re@ 42. The
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rmur\}&h(? Ic'r.e]mt S csc’)%ln%cﬁ)-:idE foe trtl)é/ IE‘re‘:'}ea}'lpns’g ?;Eaf"‘ 1ql oP 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
particular 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 middle
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.



journal bearing. Fig. 2 shows a view of a rudder stock

40. The rudder stock 40 is subdivided 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 theg4l ower rudder stock end
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for rmodnfmgnéné}neﬁt% WA has!  Blnatr chb&d-8édtich than the rudder
supporting body 70 is provided inside the

f i bstoakothayptredes fomithe bassbodydn iadle girestian awaydrom the
SUPRS &Eé gto%gd)r% 7R 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 blade 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




is designed as two parts and conprises 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-conposite
tube 46. It conprises a base hgdy 711 arranged on the
end 461 of the fiber-conposite tube 46, fromwhich a

web,712 n 4 .
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bearjegagingne4k ah8 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



bearing) 21 is provided between the rudder trunk 20
and the protective liner 47 for the nounting of the
rudder stock 40 in the rudder trunk 20. In the rudder
bl ade connection area 301, the rudder stock 40 is
designed conically and tapereqgtowards the free end
461. Like the first supporting body part 71, the
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baserntanmgedsremedm the frrstrsrmpormng bqgh pare/1 and moved up to

CorE U3 BhohB 8 HPIE A SRSV ey s

tramam ypi Bge/ oMMttt togethet, e BN tintkoehéivee it assembly can be
apprOX|nater centere bore hole 7111, 7121 for th

f ee@stajnhshedmween Dathrssathad the supporting bpdw 70Tier %ﬂghhshed

e

t he thgidsiesorid adppo einge Godyn parteZ23Bkfdre iedentiorednto the fiber-
el astically into _the holl ow space 73, so tgat a type
of  SEMARGEtBR A8 ANd subseatiep! haatng inheuds 4bst
supporting body part 71 fromFig. 3. An end area of
the wi nding mandrel 80, which rests circunferentially
and with its entire surface against the inside of the
web 712, engages inside the web 712. The w ndi ng
mandrel 80 conprises a cylindrical roller 81, onto
which a mandrel adapter 82 nodified for the dinmension
of the rudder stock 40 to be wound or respectively
for the dinmension of the first supporting body part
71 is placed. The force transmtting / nounting

el enent 43 of the supporting body part 71 is held by
a flange 831 of a holding tool 83.




Furthernore, 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 16
wound nmaterial held by the nail collar 832 can be
coiled around the profiled ouggr area of the first
supporting body part 71 and then further around the
Wi n'g@ I Ie O in order to formthe

fibetr= i ube 46. After conpletion of the

fi ber-conposite tube 46, the wound core 80 and if
applicable the holding tool 83 is renoved fromthe

hol 8P oRudders i r st supporting body part 71.

Furt hernore, the second supporting body part 72 can
now be inserted through the end of the fiber-conposite
tubd046 Ship'amglid renoved fromthe first supporting
bod par$'71.and noved up to the first supporting
bod§1par t€arnghgedoon as the two supporting body parts
71, 192 aighip prdpetdrt ogether, an interference fit
assenbly can be established between both so that the
supporting body 70 is established. The interference
fit ,assemdl ake place for exanple through icing
of he Eﬁg%ﬁﬁﬁgakporting body part 72 before

I nseki on owelr puddier trurikeénd conposi te tube 46 and
subsequent heating in the tube 46. 17 List of

Ref @0Bnc &ppeooudderdesnk ead ship's hul | 11 Steering gear
12 i p 20 Rudder trunk 20a Lower rudder
trun eng&ﬁgﬁﬁéqﬂager rudder trunk end 21 Neck bearing
30 Rudder blade 31 Fin

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 tube

47 Protective liner

431 Thread

461 Free end

51 Pin

60  Windings of the fiber-composite material



32 Fin steering 33 Hydraulic nut 301 Rudder bl ade
connection area 40 Rudder stock 41 Upper end area 42
Lower end area 43 Force transmtting / nounting

el ement 45 M ddl e rudder stock area 46

Fi ber-conposite tube 47 Proteggive liner 431 Thread
461 Free end 51 Pin 60 Wndings of the

fi bek- cORpQSI ial 18 70 Supporting body 71
Fi rgp sugg'BﬁH‘ﬁ'&r@%“E{/ part 72 Second supporting body
par 71 73Firel $@ppoitiag Body pafase body 712 Web 721 Base

bod% 722 Wb 7111 Bore hole 7121 Bore hole 80
W nd2ng Peranésupgarting hady rart Mandrel adapter 83

Hol 95N 1RAbw 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



831 Flange 832 Nail collar 19 CLAIMS A rudder stock
(40) for rudders (100) for water vehicles, wherein at
| east the lower end area (42) of the rudder stock (40)
to be inserted into the rudder (100) and to be
nounted in the rudder (100) hagsga non-netallic
material, in particular a fiber-conposite material. 2.

The rudder stock according hgi® 1, characterized

in that the rudder stock (é%;1§é$%§% consi sts of a

tube (46) made of fiber- conposite material, wherein

i f applicable the upper _end area )., of the ruydder .

St ok ( 48 Tudep Stash 0s IicRer LD eF MAtFTg@Liclps.fyherein at
of _the yalftne RiNer éhd &n 9)%?@7 F[fﬂo@lr's'é?‘cugﬁm%%-inserted

3. The rudder stock accordihg’'to claim )
char act eintadde irnddératt00) anideto bevenounted an débe (rddderof100) has a

st Rl

rudder stock (40) against exterior force effects,
wherein the supporting body (70) is preferably
ar r 2Znged Thaglidder steck @gaending te®aing 40) . 4. The rudder

stock ac ing.to.claim3, characterized in that the
rudder st%ﬁ%r%cg%g)e%dﬁ tﬁét?st in the lower end area (42)
conpri seshe ruddgrestoti 4®f mairip gonsisi bf & tubé ¢46 pmadenof fiber-
particular a fiber-conposite material, wherein the

suppor t i RYTRESYE MAgpriak wiieraingeapplisabirthengrpergnd areg (41) of
: | . '

Stonk ncll HRSTABEK A W BB JJibied At the SEEHRGIIERI (1) of
t hat the water vehicle is made of a metallic material.

3. The rudder stock according to claim 1 or 2,
characterized in that
in the lower end area (42) of the rudder stock (40), a supporting
body (70) made in particular of metal is provided for supporting the
rudder stock (40) against exterior force effects, wherein the
supporting body (70) is preferably arranged inside the rudder stock
(40).

4, The rudder stock according to claim 3,
characterized in that
the rudder stock (40) at least in the lower end area (42) comprises a
tube made of a non-metallic material, in particular a fiber-composite
material, wherein the supporting body (70) is arranged inside the
tube and is permanently connected with the tube.

5. The rudder stock according to claim 3 or 4,
characterized in that
the supporting body (70) comprises a force transmitting / mounting
element (43), in particular protruding from the lower end area (42)



the supporting body (70) conprises a force
transmtting / nounting elenent (43), in particular
protruding fromthe | ower end area (42) 20 of the
rudder stock (40), for the fastening of the rudder
stock (40) on the rudder bladeg(30). 6. The rudder
stock according to one of clains 3 through 5,

Surt ace: 8 T ik SRiokTiag) 3B5the(HEiMS bitheXBBeP bigkR40) on
structurqumuﬂeprblgue)fsd)ed manner. 7. The rudder stock

according to one of clains 3 through 6, characterized
in that the supporting body (70) is designed

| ast . ; _ . ; .
Tho S udadresHileP ok shodiind RIChoB it athiough 3 o

7, char shaexoterizbd in thit t he supporting body (70) is
accor di ngt lesst PRP HRRE ke ST PUTRES A THRAURPREIng body (70) is
support i H@s%tﬂ@}d il(:Zaoétrd(ﬁu%?%%rﬁig&dpl%ﬁléd’\ﬁlaﬁﬂéﬁs’ wher ei n

preferably east one two supporting body
parts (71, 72), particularly preferably both, have a

[ nf tial, | ticull i ng-sh 12;
L csa s bR BrebEthata of4 PGB A
72), whi ¢hafatierpdcianAget ed with the ot her supporting
body part by form ng a hol | ow space

_ (73), in _ )

parti cul e bsupasirg obodwan(70nt isr ﬂ@ﬁ@ﬁ@é) feflastigaliyniin yparticular

10. The : ccording to one of the previous
g SR

cl ai ns, in that the rudder stock (40)
conprises, at least inits |ower end area (42), a

rotective liner (47) enveloping th dder. st ock
I?40)8; mad &€ rydder stock accoraing to dne o clratljms%throug% 7,
characterized in that

the supporting body (70) is designed as a hollow body.

9. The rudder stock according to claim 8,

characterized in that

the supporting body (70) is designed as two parts, wherein
preferably at least one of the two supporting body parts (71, 72),
particularly preferably both, have a circumferential, in particular
ring-shaped web (712; 722) protruding from the supporting body
part (71; 72), which can be connected with the other supporting
body part by forming a hollow space (73), in particular by means of
an interference fit assembily.

10.  The rudder stock according to one of the previous claims,
characterized in that
the rudder stock (40) comprises, at least in its lower end area (42),
a protective liner (47) enveloping the rudder stock (40), made in
particular of metal.



particular of netal. 21 11. A rudder (100) for water
vehi cl es, conprising a rudder blade (30) and a rudder
stock (40), wherein the rudder stock (40) is partially
inserted into the rudder blade (30) and a | ower end
area (42) of the rudder stock2140) arranged, at | east
partially, in the rudder blade (30) is nounted by

; ; : -
(30) T crrTyRRaF (38 fob willh Wl Loripiditg e fuddtybidde (30)
area (42andfa tudderwsidek (40)o wkherdin) theasuddenateckrt4Q)l isi partially

|
T2 “the insedel taiodbRaRHgSs bladBdafl R8s o ArLe@a42) of the
in that pRdapestbOves Faﬁaﬁgsa b Rastpdriidlly, UAdRb witaek blade

(40), a supporting de in particular of

metal i s(qﬂ)osummmtedrbysmppnmf ragbeafmg t2idcrsrangestin the rudder
(40) agah %t g erlor force effects, wherein the

supporti @ dé '(70) is arranged in the area of the

mount i ngciRdrachiizeduddigst st ock (40) in the rudder bl ade
(30) and/or in the area of the rudder bl ade

connect i ahle@sbthe lowerend argacid23 ohihe [ursier stack (A has a non-
rudder ageabilk Atk Ral b4 %@@g)ﬁa fi’b’er-co PRE Rbter e N

that in Ive Tiner
(47) envel opi ng the rudder st ock (40) in particular
made of net al i s provided, mhe{eln the protective

li ndg- (47Pe|r§d%$rr%?@é@'”gﬁ°t°’fﬂéma ba of the mounting of
t he rUddEﬁar%tc?é?Eemﬂ)thétn t he rudder bl ade (30) and/or

in the area o t he rudder bl ade connection (301) on
t he ruddar tret tmker( ¢l .ared. (42h@frthelduddacetmm #P)t 8 supporting

o ou o (0 AR L ers REAP RIS ol Hkpring tre

to one ofydder stock (40) against exterior force effects, wherein the
supporting body (70) is arranged in the area of the mounting of the
rudder stock (40) in the rudder blade (30) and/or in the area of the
rudder blade connection (301) on the rudder stock (40).

13. The rudder according to claim 11 or 12,
characterized in that
in the lower end area (42) a protective liner (47) enveloping the
rudder stock (40), in particular made of metal, is provided, wherein
the protective liner (47) is arranged in the area of the mounting of
the rudder stock (40) in the rudder blade (30) and/or in the area of
the rudder blade connection (301) on the rudder stock (40).

14.  The rudder according to one of claims 11 through 13,
characterized in that
the rudder (100) comprises a rudder stock (40) according to one of
claims 1 through 10.



claims 1 through 10. 22 15. A lower end area (42) of

a rudder stock (40) to be inserted into a rudder (100)

for water vehicles and to be nounted in the rudder

(100), characterized in that the ower end area (42)
conprises a supporting body (782, in particular nade

of nmetal, for supporting the |lower end area (42) of

t hesguddgr ( [ rd f f; ;

ar ot i HEF Fho A A0 JTS pEE 4Bk AOF 65 fifered into a
fi ber - corguiazirt(@ 00Rtf@r water vehiclesramy dol.bel fhouhted limvke rudder
end area of a rudder stock according to claiml5,

charact e¥i®%%3d in that the supporting body (70) is

desi gned ' i ne of claims 5 through 9. 17.

A rrethodc ore¥ gﬁgﬂg J@tion of a |ower end area (42)

of a rudther lowen@hnd( 463a t(d2peconmprisesea@ supporingubiddy (70), in
(100) for water vehicles a to be .moypted in the

Fudder | “eaPlBr aFade 3t Fhedhder SlanBR PR aCushighd e ) of
in partigéd pidderdfosk (I8) ahainst eRfeor dBFLe Bffects, around which
supporting the |lower end area (42) of the rudder stock
(40) agahertmetallicematerialonin epasticar A 4ikgrcpmposite material, is
mat eri al }a g | east partially wound around the
supportiﬂé B (70). 18. The nethod according to

claim 17, characterized in that by neans of the

net hod, a lower end area (42) according to claim 15
or 18 i sThedrwerend arsa of asiddal stegk agOTEINGda 3B 1 of

a rUddercﬁér%E{%rﬁzéQ)in?ﬁ%ta rudder (100) for water

vehi cl es, conprising the foll ow ng steps:
the supporting body (70) is designed according to one of claims 5

through 9.

17. A method for the production of a lower end area (42) of a rudder
stock (40) to be inserted into a rudder (100) for water vehicles and
to be mounted in the rudder,
characterized in that
a supporting body (70), in particular made of metal, is provided for
supporting the lower end area (42) of the rudder stock (40) against
exterior force effects and fiber material is at least partially wound

around the supporting body (70).

18.  The method according to claim 17,
characterized in that
by means of the method, a lower end area (42) according to claim
15 or 16 is produced.

19. A method for the production of a rudder stock (40) of a rudder (100)

for water vehicles, comprising the following steps:



23 a.) provision of a supporting body (70), in
particul ar made of netal, b.) provision of a w nding
mandrel (80), c.) arrangenent of the w nding mandre
(80) next to the supporting body (70), d.) creation
of a fiber-conposite tube (46)23 hrough the w ndi ng of
fiber material around the supporting body (70) and

i ndi ng Srinar VRS Bt Sppeitig pie) (BT bafleulai®made of

appl i cabl e, fmatéini ng of an upper end area (41) in
particul ar nade of a netallic rrateré and to be
coupl ed Rt h Prewisian eba wigdiggapandrel (&), t he end of the

suppor t1 5 bod Ut {hE°WARIBTIndieel (B6) jrext to the
claim 19, chmpmir&m@ bedyi(m); hat the supporting body

70) i t t

body parf)( 735eRUOTeEd THB-comumte tibe (79) RGP ine Whaing o

that a SeCO”dFEé’rPH%ftéﬂé]garBGHM tﬁéféudpb?ﬁmg $odySE) eshd around
into the fiber- conposite tube (46) after performng

step e.) throth@rwmﬁmgemndfelt(&@) fi ber-conposite tube

(71), | seovel R atne g bt dBROs) Eapipse g
up to thge flift“aP Reder fastethifp 0 an apbef éhd ared (415 m particular
connected with ﬁe first supporting bOd%/o part (71

and/ or the fiBadecempdne@llicumateds)) and;! ‘h?eoﬁHPﬁQdW'th the
according to %fg?hgg]g%a?’ ﬁ)d%r} t@@ﬁ@ﬁ[%ﬁﬁé} -ddinpdiife Ribe (46)

nmeans of the st 'S produced
accordi ng t ofaegirg alvay lf@mthelstpportiag bbGy (2@). A rudder

stock for a rudder for water vehicles,
20. The method according to claim 19,

characterized in that
the supporting body (70) is designed as two parts and a first
supporting body part (71) is used for steps a.), ¢.) and d.) and
that a second supporting body part (72} is inserted into the fiber-
composite tube (46) after performing step e.) through the end of the
fiber-composite tube (46) facing away from the first supporting body
part (71), is moved through the fiber-composite tube (46) up to the
first supporting body part (71) and is connected with the first
supporting body part (71) and/or the fiber-composite tube (46).

21.  The method according to claim 19 or 20,
characterized in that
by means of the method, a rudder stock (40) is produced according

to one of claims 1 through 10.

22. A rudder stock for a rudder for water vehicles,

obtainable through:



obt ai nabl e through: 24 a.) provision of a supporting
body (70), in particular made of netal, b.) provision
of a wi nding mandrel (80), c.) arrangenent of the
wi ndi ng mandrel (80) next to the supporting body
(70), d.) creation of a fiber-zpnposite tube (46)
through the winding of fiber material around the

F1R0° L1 29 S o8 bt b DS B ERREA! mace o
applicable, amatdl,) if applicable, fastenl ng of an
Thtor i ZPdaﬁée:?reﬁeéiém'gﬂ@B&ééihE%é‘éq{s% coring goar
Fatl o 405 oSl e Ay prghe (60) rext o tn
supporting body (70),
d.)  creation of a fiber-composite tube (46) through the winding of
fiber material around the supporting body (70) and around
the winding mandrel (80),
e.) removal of the winding mandrel (80), if applicable, and
f.) if applicable, fastening of an upper end area (41) in particular
made of a metallic material and to be coupled with the
steering gear (11) on the end of the fiber-composite tube (46)

facing away from the supporting body (70).



