1 Rudder fin The invention relates to a fin for a
rudder for water vehicles, in particular ships, which
have hi gh demands with respect to their
maneuverability. "H gh demands with respect to their
maneuverability" refers below to ships, for which
particularly high rudder forcegs are required and/ or

ships that nust perform euyvers at sl ow speeds such
as docki ng maneuvers, Wit M&é@ itional assistance,

e.g. fromtugboats. Rudders with these types of fins
are also called "fin rudders" or "flap rudders".
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nornmal 'y by means of hinges or the |ike, and
| ssowlﬁﬁﬂ y pivotable in the installed state around a
vertical axis and/or around an axis parallel to the
trailing edge of the rudder bl ade.
The fin is normally designed articulated on the rudder blade of the rudder,

wherein the articulation of the fin can be specified by means of an
articulation device arranged between the ship hull and fin. These types of
rudders are frequently designed forcibly controlled such that the fin is also
articulated during the rolling of the wheel, i.e. during the pivoting of the
rudder around the rudder stock axis. A greater propeller stream deflection
and higher rudder forces can be achieved hereby with fin rudders so that
improved maneuverability results compared to conventional rudders. The
fin should thus be connected in a pivotable manner with the rudder blade
of the main rudder, normally by means of hinges or the like, and is
normally pivotable in the installed state around a vertical axis and/or
around an axis parallel to the trailing edge of the rudder blade.



2 The fins are normally designed such that they have
a height simlar to that of the rudder blade and a
| ength as seen in the ship's direction of travel of
approx. 1/3 to 1/10 of the rudder blade | ength. Thus,

fins for large ships |I|ike container ships or tankers,
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ar tmgruhmgmn device 10 designed as a sliding pivoting
pi ston |inkage, is provided on the rear trailing edge
of the rudder blade 20 as seen fromthe direction of
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as well as on the lower end of the skeg as a permanent component of the
ship structure (not shown) and comprises a universal joint with a hinge pin
14 and the bearing housings 12 and 16 of associated horizontal pistons
and vertical pistons (not shown here). It is recognizable that the
articulation device 10 is arranged outside of the rudder fin andfor the
rudder blade 20 of the rudder fin 30. The fin 30 progresses over the entire
height of the rudder blade 20 and is amranged in a pivotable manner
around the trailing edge 22 of the rudder blade 20.

It is generally advantageous to design the rudder and/or rudder fins in the
lightest possible manner in order to have to apply less force during the
rolling of the wheel, to be able to dimension the bearing of the rudder in a
correspondingly smaller manner, etc. On the other hand, however,
extremely high rudder forces occur in the case of rudder fins which are



rolling of the wheel, to be able to dinension the
bearing of the rudder in a correspondingly snaller
manner, etc. On the other hand, however, extrenely
hi gh rudder forces occur in the case of rudder fins
which are 3 due to the fact that the the rudder fin
has a larger angle to the progeller flowthan the
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material, the weight of the rudder fin is considerably reduced and can
simultaneously reach a sufficient stability and/or bending and connection
rigidity of the rudder fin. In particular a carbon fiber composite material is
advantageously used. Fiber-composite plastics and other fiber-composite
materials can also be used. In particular graphite fibers can be used as
carbon fibers. The advantage of the use of fiber-composite materials is
their low weight and their high rigidity and stability. The use of fiber-
composite material for the production of the rudder fin, on which extremely
high rudder forces act, was attempted for the first time with the present

invention.

It is generally advantageous to make the fin as large as possible, i.e. for
the most part and/or mainly, of fiber-composite material. It is also possible
that the fin be entirely made of fiber-composite material. The larger the



invention. It is generally advantageous to make the
fin as large as possible, i.e. for the nost part
and/or mainly, of fiber-conposite material. It is also
possible that the fin be entirely nmade of
fiber-conposite material. The larger the 4 share of
fiber-conposite material in tige rudder fin, the
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fiber-conposite materi al . The fin body is thereby
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possi ble out of a fiber-conposite material so that

the fSHBHEA-i s particularly preferably made mainly of
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composite material. The higher the share of fiber-composite material on
the fin body, the greater the achieved weight reduction, since the fin body
of rudder fins is normally, conventionally made of metal. The fin body is
usually designed such that it can receive the forces acting on the rudder
fin. Accordingly, it must have sufficient stability and/or rigidity, which is

provided when it is made of a fiber-composite material.

Furthermore, it is preferred that the fin body mainly, preferably completely,
forms the outer surface of the rudder fin. Thus, in the case of this
embodiment, the fin body includes the lateral surfaces of the rudder fin,
the front leading edge, the rear trailing edge and the upper and lower end
areas of the rudder fin. If applicable, additional, suitable material layers
such as protective paint or the like can be applied to the surface of the



the front | eading edge, the rear trailing edge and the
upper and |l ower end areas of the rudder fin. If
applicable, additional, suitable material |ayers such
as protective paint or the |like can be applied to the
surface of the 5 rudder fin nmade of fiber-conposite
material. In this errbodl ment, sthe fin body thus formns
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between the two edges. Also in the case of this embodiment, in particular
the outer surface of the rudder fin can mainly be formed from the fin body.
The stiffening elements serve to reinforce and/or increase the load-bearing
capacity of the rudder fin and can generally be designed in any suitable
form. It is particularly preferred to design these stiffening elements as
intermediate floors, which are also preferably made of fiber-composite
material. These intermediate floors divide the inner hollow area of the fin
body into individual bottom hollow areas and/or subsections, which can
each be provided with a foam core. However, another design of the
stiffening elements is also generally conceivable, for example as braces or

the like.
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elements are preferably designed within the fin body of the rudder fin
and/or integrated into the fin body. For one, this advantageously facilitates
the production process of the rudder fin, and also ensures that the
receiving/joint elements are located in the area of the greatest stability of
the rudder fin, namely in the fin body, since the largest forces typically

occur in the connection area between the rudder fin and the rudder blade.

The receiving/joint elements can generally be made of any suitable
material, in particular also a fiber-composite material or a combination of
several different materials. However, it is preferred to design the
receiving/joint elements out of a metallic material, in particular steel. Since
high forces occur in the area of the receiving/joint elements, as already
mentioned, and/or steel is particularly suitable as a bearing material, the



the rudder fin, nanmely in the fin body, since the
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t h(i;-nssetutb‘gsgJ %%dilgr zf\)sr gec{ombination of several tubes. The fibers of the fiber-
composite material can preferably be wound around these tubes in order
to produce the rudder fin. The tubes can thereby be used as a wound
core, around which the fibers are wound for the production of the fin body
and which remains in the component, i.e. in the fin body, after completion
of the winding. Such receiving/joint elements designed as tubes are
suitable in particular for receiving sliding pivoting pistons from articulation
devices and/or for receiving hinge pins from hinges of rudder blades.
Furthermore, the stability and/or rigidity of the fin body can increase in the

case of an integrative arrangement.

Since the greatest forces act on the rudder fin in particular in the
connection area between the rudder fin and the rudder blade in general



to produce the rudder fin. The tubes can thereby be
used as a wound core, around which the fibers are
wound for the production of the fin body and which
remains in the conmponent, i.e. in the fin body, after
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Production in a fiber-composite construction generally enables a simpler
implementation of complex geometries and/or bent, profiled surfaces than
is possible with steel constructions. A hydrodynamically more beneficial
profile with less flow resistance can be simultaneously realized especially
in the upper end area, on which the articulation is located, through a

geometrically optimally modified design.

Furthermore, the object on which the invention is based is solved through
a method for the production of a fin of a rudder for water vehicles, in
particular for ships with high demands with respect to their
maneuverability, in which a fin body is produced, which mainly consists of
a fiber-composite material, mainly forms the outer surface of the fin and
has at least one hollow space. By making the fin body out of a fiber-
composite material, considerable weight reduction can be achieved with
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] Oi fil pedyRthdy 6f fiveracwnpositd materidlds wound. A wmdlng around the
receiving/joint elements can also advantageously take place. Alternatively
or additionally, layers andfor mats of fiber-composite material, can be
laminated, in particular manually, onto the cores and/or the receiving/joint
elements. In contrast to this, the fiber winding is generally performed
mechanically. With this method, qualitatively high-quality and in particular
extremely economical fins and/or fin bodies in particular in the case of
small numbers can be produced since this method requires no initial

investment for half shell molds.

A preferred embodiment of the invention is shown in the drawing. The

drawings schematically show in:



two half shells and thus in the hollow area of the fin
body after the joining. |In an alternative enbodi nent,
foam cores are provided, around which the fin body
made of fiber-conposite material is wound. A w nding
around the receiving/joint elenments can al so

advant ageously take place. Al tjgrnatively or
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Fig. 4d another sectional view of the rudder
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Fig. 5¢ a perspective representation of another receiving/joint

element.

Fig. 2 shows a fin 40 according to the invention, which is designed for
pivotable articulation on a rudder blade of a rudder for water vehicles.
Covered or internal parts of the fin 40 are shown using dashed lines in the
representation of Fig. 2. Thus, the fin 40 comprises a front leading edge
41, a rear trailing edge 42, an upper end area 43 and a lower end area 44.
The fin 40 is formed by a fin body made of a fiber-composite material,
which comprises all fin material in the area of the front leading edge 41,
the trailing edge 42, of the upper end area 43 and of the lower end area
44. Moreover, the fin body comprises side walls and/or side surfaces 45
and several intermediate floors 46 arranged between the two edges 41, 42
and the side walls 45. The intermediate floors 46 divide the hollow area
arranged between the edges 41, 42 of the two end areas 43, 44 and the



Fig. 5a a perspective representation of a

recei vingfjoint elenent; Fig. 5b a perspective
representation of another receiving/joint elenent;
and Fig. 5c a perspective representation of another
receiving/joint elenent. Fig. 2 shows a fin 40
according to the invention, whiich is designed for
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a8 Liha i 03 $5rcugh R UpeT SPEATSR And OopT WL Ll fRSses 48a.
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or t FabsRGn e gered i Gp syididfbasng e e 7028661 which are
open towards the recesses 48a, 48b, while the hinge component (not
shown here) of the rudder blade arranged around the hinge pins can be
inserted into the respective recess 48a, 48b. All tubes 70, 80, 91, 92 are
fully arranged within the fin body of the rudder fin 40 and/or are designed
integrated into it. The tube 92 is another receiving/joint element and is
designed for receiving a part of an articulation device, in particular of a
sliding pivoting piston, of a rudder blade (not shown here). The piston can
be inserted through the tube 92 and thus serves to forcibly articulate the
fin 40 on a rudder blade of a rudder for water vehicles. In contrast to the
fins known from the state of the art and for example shown in Fig. 1, the
receiving/joint element 92 of the rudder fin 40 according to the invention is
designed in the fin body of the fin 40 and/or is integrated into it and is not

fitted on the upper end area 43 of a fin 40 like usual. The structure of the



recess 48a. The steel tube 92 runs diagonal to the

| ongi tudinal direction of the fin 40 through the
upper end area 43. Together with the recesses 48a,
48b, the steel tubes 91, 70 and 80 formtwo
receiving/joint elements for pivotable connection
mﬁth a rudder bl ade. The receiqdi ngfjoint el enments of
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el gARNIghS. &4n hide Be'alRid fihiBts?0 according to the
invention 1s designed in the fin body of the fin 40
and/or is integrated into it and is not fitted on the
upper end area 43 of a fin 40 |like usual. The
structure of the 14 Fig. 5a, 5b and 5c show
perspective detail views of the tubes 70, 80, 91, 92
arranged integrated in the fin 40. The tube 70 has an
upper end area 71, which is arranged in the area of
the recess 48a and has a larger dianmeter with respect
to the rest of tube 70. This larger dianeter serves
for one to reinforce the upper end area 71 and for
the adjustnment to the receiving of a hinge pin and a
hi nge of a rudder (not shown here) in the



functionality of a bearing shell for the hinge pin.
The tubes 91 and 92 are connected together through
the formation of an alnost right angel, in particular
by nmeans of wel ding, wherein an opening 93 is provided
in tube 92 opposite tube 91. Al tubes 70, 80, 91, 92
have di sk-1i ke end pieces 94 18n their open ends,

whi ¢ to rest on the fiber-conposite material of
théﬁ—iﬂiﬁ@%@%t he fin 40. The steel tube
constructions shown in Fig. 5a through 5¢c can al so be
called "inlets.” 15 List of References 100 Rudder 10

Ar t1i08ul Kudglerdevi ce 12 Bearing housing 14 Hi nge pins
16 ari ' . 20 Rudder blade 21 Rudder stock
22 @?ai |‘F}ﬁ§‘m§§‘§@agw udder blade 30 Fin fromthe

st ae  ofBddtingaidusi Fin according to the invention

41 Leading edge 42 Trailing edge 43 Upper end area
44 ToneHiBg@ PHiea 45 Side wal |l 46 Intermediate floor

47 1|éo| I ‘B’éé?fn%%usﬁgm b Recess 70 Steel tube
20  Rudder blade
21 Rudder stock
22  Trailing edge of rudder blade
30 Fin from the state of the art
40  Fin according to the invention
41 Leading edge
42  Trailing edge
43  Upper end area
44  lLowerend area
45  Side wall
46  Intermediate floor
47  Hollow areas
48a,b Recess
70  Steel tube
71 Upper end area
80  Steel tube

91 Steel tube
g2 Steel tube
93  Opening

94  End pieces



71 Upper end area 80 Steel tube 91 Steel tube 92
Steel tube 93 Opening 94 End pieces 16 dains: 1
Fin (40) for a rudder (100) for water vehicles, in
particular for ships wth high demands w th respect
to maneuverability, characterized in that the fin (40)
conprises fiber-conposite matgg al. 2. The fin
according to claim1, characterized in that the fin
(40)Cd@iNi%es a fin body, which is at |east partially
made of fiber-conposite material. 3. The fin
according to claim2, characterized in that the fin
body at |east partially forns the outer surface of the

[k Sarln o 1% bt 001 Pk g 5 pofisptr for i
separ at &gty Hiﬁﬁrdé?ﬁéﬁd%/Mh ¢é§pédﬁd mandiiveralsility,

preferably filled wt filler material, in
parti culmar@teﬁmlnﬂﬂaterl aI 5. The fin according to

one of in that the
fin bodﬁhggﬁgﬁﬁgé@‘hﬁ”ggoﬁ?eﬁ_é%@@%ﬁ%ﬁ‘ge 1) facing a
rudder (100), a rear trailing edge (42) facing away
froma rudder an
2. The fin accordlng to claim 1,
characterized in that
the fin (40) comprises a fin body, which is at least partially made of

fiber-composite material.

3. The fin according to claim 2,
characterized in that
the fin body at least partially forms the outer surface of the fin (40).

4, The fin according to claim 2 or 3,
characterized in that
the fin body has one or more separated inner hollow areas (47),
which are preferably filled with a filler material, in particular a foamy

material.

5. The fin according to one of claims 2 through 4,
characterized in that
the fin body comprises a front leading edge (41) facing a rudder
(100), a rear trailing edge (42) facing away from a rudder and
stiffening elements, in particular intermediate floors (46), arranged
between both edges.



stiffening elenments, in particular internmediate floors
(46), arranged between both edges. 17 6. The fin
according to one of claims 2 through 5, characterized
in that the fin body is reinforced in the area of the
front | eading edge (41) facing a rudder. 7. The fin
according to one of clains 2 #igrough 6, characterized

h | he f body i h
ar G of RSN SERTAEH o S IoNaE S i rm

| engt h @hafdrterimdindhat he maxi num [ength of the fin
(40). 8. The fin according to one of thej)rew ous

cl ai s, the Aarkadyelsi reinforoed: inshetarearofitheJoyntdeagingsrdge (41)
at | eas ing/joint elenment for connection

with a ucgﬁgla r?‘?%;/ and/ or for receiving a conponent

of a rudder, which is preferably arranged in the area

of the front |eading edge (41) faC| ng a rudder and/ or

i nfthe Uped rnamprem (e O Qi@']'"S:é roghi.n accor di ng

to clalgh tﬁ‘ra{zedlnthat the at | east one

recei ving jOInt el enent is made of one or nore
met al | i in awress-atctjoriah vigw thecih body tire the alﬁh ofTthe ﬁmnt Ieadmg

according to, C m8 or 9, ar act

at |easﬁgaﬁe(4ﬂ§3a8v?n@ﬁxmmg of 1€ b6 Fhe ' Beximum
mor e h of the Y 4@1 92), around V\,hl ch the

fiber- co osite rrat ri‘al  can be wound and/ or

| am nat ed.
8. The fin according to one of the previous claims,

characterized in that

the fin (40) comprises at least one receiving/fjoint element for
connection with a rudder (100) and/or for receiving a component of
a rudder, which is preferably arranged in the area of the front
leading edge (41) facing a rudder and/or in the upper fin end area
(43).

L The fin according to claim 8,
characterized in that
the at least one receiving/joint element is made of one or more

metallic materials, in particular steel.

10.  The fin according to claim 8 or 9,
characterized in that
the at least one receiving/joint element comprises one or more
tubes (70, 80, 91, 92), around which the fiber-composite material
can be wound and/or laminated.



18 11. Rudder (100) for a water vehicle, in
particular for ships with high demands with respect to
maneuverability, characterized in that the rudder
(100) conprises a fin (40) according to one of the
previous clainms. 12. The rudder according to claiml11,
characterized in that the fin1g840) conprises at |east

Fudder - A (3B SR ovetes ehiskEi 1 Rertctiae b S wih hioh
a ruddeeblaiis Wildrespiet (d\maneRivefadiitp] y arranged in
the area of the front |eading edge (41) of the fin

(40) fachatpcterzed mdhat bl ade (20) and/or in the upper

on't ho. HRAYG Saeb] Soalisks BE, @ Faborffi™td BTG tne

pi vot ablgee\ﬁgngggqmg_n of the fin (40) on the rudder
bl ade (20) is connected with the at | east one

receiving/joint element of the fin and/or is inserted

| g el LABSLoBliRAESIATI94) Ol Nt el erent of the

eérern an=articul ation device (10), in

parti culcharacterizedl nghapi voti ng pi ston, of the rudder
(100) is cgﬁmect ed with the at | east one , )
recei vi H diMt(48) LRmpNsss @elegsh Qlify/rereivingfinind, elegent for

{0 aofoRtsctENAR"R raaR MBI SRS o ahng
of a ryddmpo(nkﬁﬂpf foruddet dilader ¢20)c Mdsch isppedetablyamanged in
o o Wi ok o1 9, ST RS Hhob TS b8 ) fcing the
e’ [AHS8¢8} 120)shaldhne AP IrEaT e ) hore
fin (40padmef ahings: arrarged oortbeHuddenblade{20% and designed for
the pivotable connection of the fin (40) on the rudder blade (20) is
connected with the at least one receiving/joint element of the fin
and/or is inserted into the at least one receiving/joint element of the
fin, and/or wherein an articulation device (10), in particular a sliding
pivoting piston, of the rudder (100) is connected with the at least
one receiving/joint element of the fin and/or is inserted into the at

least one receiving/joint element of the fin (40).

13. Method for the production of a fin (40) of a rudder (100) for water
vehicles, in particular for ships with high demands with respect to
maneuverability
characterized in that
a fin body is made at least mainly of fiber-composite material, which
forms at least mainly the outer surface of the fin (40) and has at
least one hollow area (47),
one or more receiving/joint elements are provided if applicable in
and/or on the fin body for connection with a rudder (100) and/or for
receiving components of a rudder (100), and



one or nore receiving/joint elenments are provided if
applicable in and/or on the fin body for connection
with a rudder (100) and/or for receiving conponents

of a rudder (100), and 19 if applicable the at |east

one hollow area (47) is filled wwth a filler

material. 14. The method accorggng to claim 13,
characterized in that for the production of the fin, ]
body t wolliaRRicablel e ahleast opgpholiowhasea 47} cilled; with a filler
el enent s Jﬂﬂ arranged between the half shells are
produced and conbined into the fin body. 15. The

nmet hod according to claim 13, characterized in that

for, the oductiqn of the fin.bag one or nore cores,

o 4y 20 methpdActertiag to SRIRI one or - mor e

recei vi ngharacftdrizeH9ReRats are provi ded, around which

the fiber-conposite material is wound and/or )

| ami nat efor the production of the fin body two half shells and if applicable
stiffening elements to be arranged between the half shells are

produced and combined into the fin body.

16. The method according to claim 13,
characterized in that
for the production of the fin body one or more cores, in particular
foam cores, and/or one or more receiving/joint elements are
provided, around which the fiber-composite material is wound
and/or faminated.



