4 i H gh performance rudder for ships This invention
relates to a high performance rudder for ships which
is configured as a fully bal anced or respectively a
full a spade rudder and has a rudder bl ade, a rudder
trunk and a rudder post, whareby the rudder bl ade
conprises a leading edge and a trailing edge. Such
rudders are known fromthe prior art. Wen nounted in
a ship, the rudder i.S nor =||y pl aced behind a
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rudder C
substantially vertically.

High performance rudders, also known as high lift rudders, are
rudders which generate a high dynamic lift and thus have a
particularly good rudder effect. In particular, rudders which have
a Kox-factor of 1,4 or higher are considered to be high
performance rudders. The rate of this K;-factor depends
particularly on the form of the profile. The Kx-factoris a
factor which is used for determining the rudder power according
to the following formula:

Cr=132-A-v? K- Ka- Kz~ K [N]

v = speed

Ki = factor depending on the side ratio of the
rudder surface

Kz = factor depending on the type of the rudder
profile

Ks = factor depending on the rudder arrangement

Ky = factor depending on thrust loading factor




K3 = factor depending on the rudder arrangenment K4 =
factor depending on thrust |oading factor 2 For the
pur poses of this very invention, the term"rigid
rudder” is to be understood to denote a rudder bl ade
whi ch consists of a singlerigid body and whi ch has
no actuatabl e or novable parts such as for exanple an
actuatable fin or the like. The object of this
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t he ROy plae pMasesaf this vene inventisauthe tefm{ BeidiHAdear §sod

MaNQs B GidarsioodPicOdeRdte s rnedtibrifiade NHiME BoMsibts &f 4N
parti.c bl ade w t hqut novabl fqggarts

P nd sile A Aodk Aniwhisk 5as P Beuatibie.er mMeyaRaRars

st r @58R%s foNeRanpiccath attuatabl8fiRtirtBe MREENt S, and whi ch
can thus al so be used for very big ships. This object

is achieved with a high performance rudder with the
charTaet ebjest iof thisndiveaticrd is o @revidela higls pedondiblice a

i PR leriEe e inedio B8 o uion foh maion g
E)I Smn@ﬁawigy}/ﬁimgbrﬁdsdmem bérmrhidm \Phb?ﬁhaMMcular
| ondidfRidder P, Wifhoul, “Rovaer HiMte, drd fibhcan
consimuitaresoushe be dabjechdonhight striesses;dite papliafian ¢o
cenPelfing idmerE EAI cal iR A@PBE Bspt 167 VI nig

nar sbipsst poi nt of the rudder profile, with a second
flank angle, and which wi dens again in particular as

a fishtail fromthe rear area to the preferably
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cantilever wth a centr I nner | ongitudinal bore for
recei ving the rudder post and is configured
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in the introduction has in a cross-sectional view a rudder blade
profile which widens from the preferably rounded-off configured
teading edge in rudder longitudinal direction to a central area,
which constitutes the widest point of the rudder profile, with a
first flank angle, which tapers from the central area to a rear
area, which constitutes the narrowest point of the rudder profile,
with a second flank angle, and which widens again in particular
as a fishtail from the rear area to the preferably straight-lined
configured trailing edge. Moreover, the rudder trunk of the
rudder is provided as a cantilever with a central inner
longitudinal bore for receiving the rudder post and is configured
penetrating into the rudder blade, whereby a bearing is placed
in the inner longitudinal bore of the rudder trunk for bearing the
rudder post, the bearing penetrating with its free end into a
recess, taper or the like in the rudder post, whereby the rudder
post is guided with an end area out of the rudder trunk and is




in the inner |ongitudinal bore of the rudder trunk for
bearing the rudder post, the bearing penetrating with
its free end into a recess, taper or the like in the
rudder post, whereby the rudder post is guided with
an end area out of the rud%er trunk and is 3

connected with this end aréa with the rudder bl ade,
whereby no bearing is provided between the rudder

bl ade and the rudder trunk and whereby the inner
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as well as the ship control properties are considerably
improved. With the rudder according to the invention, rudder
angles up to respectively 70° to the starboard and to the port
side are possible. Besides a straight-lined configuration, the
trailing edge can also be configured convex or even multiple
convex, for example bi-convex.

Due to the special bearing arrangement for this rudder profile,
there results the advantage that the rudder trunk penetrates into
the rudder blade and the rudder post is positioned in the end
area of the rudder trunk in a taper or the like of the rudder blade
by means of a bearing. No further bearing of the rudder blade is
necessary on the outer wall surface of the rudder trunk. Thus,
the lower main bearing, also called neck bearing, can be
positioned in the vicinity of the lift centre of the rudder and not,



Due to the special bearing arrangenent for this rudder
profile, there results the advantage that the rudder
trunk penetrates into the rudder blade and the rudder
post is positioned in the end area of the rudder
trunk in a taper or the likg of the rudder blade by
nmeans of a bearing. No further bearing of the rudder
bl ade is necessary on the outer wall surface of the
rudder trunk. Thus, the |lower main bearing, also
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rudder blade must be dimensioned anyway thicker or wider
than this is the case for rudders with other profiles and they
have thus a relatively high drag which is reduced due to the
reduction of the rudder width. Therefore, a use of such profiled
rudders would not be possible for big ships without the bearing
arrangement according to the invention.

Further advantageous configurations of the invention are
characterized in the subclaims.

According to a preferred embodiment of the invention, the
rudder according to the invention is provided in a ship which
comprises a propeller assigned to the rudder and placed on a
drivable propeller spindle. Furthermore, the connection of the
rudder post with the rudder blade is disposed above the
propeiler spindle middle. This being, it is advantageous that, for



have thus a relatively high drag which is reduced due
to the reduction of the rudder width. Therefore, a
use of such profiled rudders would not be possible
for big ships without the bearing arr angenent
according to the invention., Further advantageous
configurations of the i nverition are characterized in
the subclainms. According to a preferred enbodi ment of
the invention, the rudder according to the invention
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laterally offset to each other. The indication that the trailing
edge sections are placed superimposed refers to the mounted
state of the rudder blade in which usually a section is placed
above the other. Generally speaking, both trailing edge sections
are thus placed adjacent to each other. Preferably, they are
separated by a separation line or plane which extends
substantially horizontally, when the rudder is mounted. Due to
the offset arrangement, the one trailing edge section is offset to
the port or starboard side and the other trailing edge section to
the starboard or port side. Thus, an offset surface is
respectively created on each trailing edge section in the area in
which both trailing edge sections are adjacent to each other,
this offset surface normally protruding or projecting lateraily
respectively over the other traiting edge section. The
configuration of this embodiment results in a (90°) edge on
each side in the transition area between the two trailing edge




state of the rudder blade in which usually a section
is placed above the other. Generally speaking, both
trailing edge sections are thus placed adjacent to
each other. Preferably, they are separated by a
separation |ine or plane wych extends substantially
hori zontally, when the rudder is nounted. Due to the
of fset arrangenent, the one trailing edge section is
offset to the port or starboard side and the other
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trailing edge sections are adjacent to each other,
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of am@ of the other trailing edge section to the starboard side. In
other words, both fishtail sections are disposed mirror-inverted
in a top view onto the rudder profile. A particularly high energy
recuperation can be achieved by such a configuration.

Tests of the applicant showed that it is particulary
advantageous if the first flank angle is from 5° to 25°, preferably
from 10° to 20°, particularly preferably from 12° to 16°. This
configuration results in a particularly streamlined profile of the
rudder blade which positively influences the lift of the rudder. In
conventional rudders, the first flank angles are considerably
greater than those of this very invention since the rudder blade
body must be wider in order to be able to absorb the occum‘ng
loads, in particular for big ships. Due to the configuration of the
high performance rudder according to the invention, such a



fishtail of the one trailing edge section projects to
the port side and of the other trailing edge section
to the starboard side. In other words, both fishtai
sections are disposed mrror-inverted in a top view
onto the rudder profile. Aparticularly high energy
recuperation can be achi eved by such a configuration.
Tests of the applicant showed that it is particularly
advant ageous if the first flank angle is from5 to 25,
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smaller, i.e. the central and widest area of the rudder profile is,
for prior art rudders, considerably bigger compared to the width
of the rear trailing edge. This is due to the fact that for prior art
rudders the rudder post must be configured extremely wide and
the rudder blade must be reinforced in order to be able to
absorb the loads acting thereon, in particular for big rudders for
big ships since the rudder trunk does not penetrate into the
rudder blade and thus substantially bigger loads act onto the
rudder post. This is why, for rudders known from the prior art,
maximal width ratios of 0,25 are possible (see for example DE 2
303 299 A1), which increases the material required and thus
the manufacturing costs. Moreover, the drag of these rudders is
higher.
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invention, it is possible to achieve such width ratios
between the w dest spot and the width of the rear
trailing edge. For rudders known fromthe prior art,
the wwdth ratios are considerably smaller, i.e. the
central and w dest area of ghe rudder profile is, for
prior art rudders, considerably bigger conpared to the
width of the rear trailing edge. This is due to the
fact that for prior art rudders the rudder Jaost nmust
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According to a further preferred embodiment of the invention,

the ratio of the propeller diameter {o the height of the rudder
blade is from 0,8 to 0,95 preferably from 0,82 to 0,9,
particularly preferably from 0,85 to 0,87. Thus, it is guaranteed
that the propeller jet can flow against the whole profile of the
rudder blade and that thus a maximal lift is achieved. Due to the
configuration according to the invention, it is possible to provide
comparatively high rudder blades since the bearing takes place
inside the rudder blade and the bending moment loads are thus
much lower compared to rudder blades that are supported
further above. Insofar the height of the rudder blade can be
bigger than for rudders known from the prior art.

Preferably, the rudder profile has a substantially straight-lined
or a substantially convex curved course between the central




special slimprofile configuration in connection with
the special rudder bearing arrangenent according to
the invention. Due to the arrangenent of the rudder
post in the area of the biggest profile thickness, it
IS possible to guide the rwdder trunk and the rudder
post into the rudder blade. According to a further
preferred enbodi nent of the invention, the ratio of
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the attached drawings. Fig. 1 is a schematic | ateral
view of a high performance rudder with a rudder bl ade
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asspegfte hRnghehé UddPective intersection lines through the
illustration of fig. 2a.

Fig. 3a shows a schematic lateral view of a schematically
depicted high performance rudder as a full spade rudder from
the prior art with a corresponding moment curve.

Fig. 3b shows a schematic lateral view of a high performance
rudder according to the invention as a full spade rudder with a
corresponding moment curve.

Fig. 4a shows a schematic perspective view of a rudder profile
with cross-sectional views of the profile.

Fig. 4b shows a schematic perspective view of a further rudder
profile with cross-sectional views of the profile.




Fig. 2a is a schematic vertical section according to
the intersection line A-A- of fig. 1. Fig. 2b shows
schemati c cross-sectional views of the rudder profile
al ong the respective intersection lines through the
illustration of fig. 2a. Fig. 3a shows a schematic

| ateral view of a schematically depicted high
performance rudder as a full spade rudder from the
prior art with a correspondi ng nonent curve. Fig. 3b
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30 is assigned to the rudder blade 10. The rudder blade 10 is
connected with the hull 60 of a ship by means of the rudder
post 40. The rudder blade 10 has a front leading edge 13
turned to the propeller 30 and a rear trailing edge 18 turned
away from the propeller 30.

The rudder blade 10 has a preferably cylindrical taper 11. The
taper 11 is formed to receive the free end 51 of the rudder trunk
50.

The rudder trunk 50 is provided as a cantilever girder with a
central inner longitudinal bore 52 for receiving the rudder post
40 for the rudder blade 10 so that it has approximately the
shape of a tube. Moreover, the rudder trunk 50 is configured
penefrating into the rudder blade 10. In its inner longitudinal
bore 52, the rudder trunk 50 has a bearing §3 for bearing the
rudder post 40, whereby this bearing 53 is placed in the lower
end area 51 of the rudder trunk 50. The rudder post 40 is



connected wth the hull 60 of a ship by nmeans of the
rudder post 40. The rudder bl ade 10 has a front

| eadi ng edge 13 turned to the propeller 30 and a rear
trailing edge 18 turned away fromthe propeller 30.
The rudder bl ade 10 has a pieferably cylindrical taper
11. The taper 11 is forned to receive the free end
51 of the rudder trunk 50. The rudder trunk 50 is
provided as a cantilever girder with a central inner
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The area of the rudder blade 10 which surrounds the free end
41 is configured as a forged piece made of wrought iron and is

also designated as a "hub".

For this embodiment shown in fig. 1 and 2a, only a single inner
bearing 53 is provided for the bearing of the rudder post 40 in
the rudder trunk 50; there is no further bearing for the rudder
blade 10 on the outer wall of the rudder trunk 50.

Fig. 2b shows the profile of the rudder blade 10 along an
intersection line 12. It can clearly be recognized that the rudder
blade 10 in the profile view has a rounded off front leading edge
13. From the leading edge 13, the profile of the rudder blade 10
widens with a first flank angle a to a central area 14 which
constitutes the widest point of the profile or of the rudder blade
10. The first flank angle a is constituted by a tangent 15 on the



the rudder trunk 50 as well as the free |ower end 41
of the rudder post 40 are situated above the
propeller spindle mddle 31. Alock nut 42 is

provi ded for | ocking the assenbly between the free
end 41 of the rudder post 4 and the rudder bl ade 10.
The area of the rudder blade 10 which surrounds the
free end 41 is configured as a forged piece made of
wrought iron and is also de5|qnaped as a "hub". For
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Fig. 4a shows a perspective view of a rudder profile which
corresponds to the profile of the rudder of fig. 2a and 2b.
Accordingly, the cross-sectional views of fig. 4a coincide with
the cross-sectional view of fig. 2b. As can be recognized from
fig. 4a, the rudder blade 10 is configured twisted in its rear area,
i.e. the trailing edge 18 is divided into two trailing edge sections
18a, 18b which are placed superimposed. Both trailing edge
sections 18a, 18b have approximately the same length and are
divided by a horizontally extending separating line or separating
plane placed in the middle of the rudder blade 10. They are
placed offset to each other, whereby the upper trailing edge
section 18a is offset to the port side, this being considered in
the direction of motion of the ship, and the lower trailing edge
section 18b to the starboard side. This results in a port-sided




case, this widening is configured on both sides in a
central area wth respect to the rudder bl ade hei ght
so that the rudder profile wdens like a fishtail. In
t he upper and | ower area of the rudder blade, the

wi dening is configured on ame side which results in
half a fishtail. The one wi dening is provided on the
port side and the other w dening on the starboard
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fisht shaped trai e sections 18a,
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connects both trailing edge sections 18a, 18b with each other
so that a continuous transition without edges or offset surfaces
or the like is created. Thus, also a closed flow profile is formed
in the area of the frailing edge 18. The cross-sectional views of
the rudder profile of fig. 4b are similar to those of fig. 4a or fig.
2b.

Fig. 4c shows a further perspective view of a further rudder
profile. For this rudder profile, the trailing edge 18 is configured
continuous, i.e. it does not have any sections which are offset to
each other. Accordingly, a fishtail-like widening from the rear
area 16 to the trailing edge 18 in the upper area as well as in
the lower area is recognizable from the cross-sectional views of
this profile. Basically the course of the profiles from fig. 4a to 4c




Due to the offset arrangenent of the trailing edge
sections 18a, 18b to each other, an offset surface 19
in the area in which both trailing edge sections 18a,
18b are adjacent to each other is formed on each side
of the rudder bl ade. The offset surface 19 is forned
by the area of the upper edge area of the trailing
edge section 18b or of the | ower edge area of the
trailing edge section 18a which protrudes laterally.
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are the trailing edge 18 in the upper area as
well as in the |ower area is recognizable fromthe
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angl?@ emd w1th a bearing 53 which is placed in the lower area of
the rudder post in the rudder blade 10. The rudder post 40
penetrates here into the rudder which is not the case with the
prior art of fig. 3a. The rudder trunk is not depicted here for
reasons of clarity. Thus, the lower bearing 53 of the rudder in
fig. 3b for the embodiment according to the invention is placed
closer to the lift centre of the rudder blade 10 than this is the
case for the rudder of the prior art according to fig. 3a.
Accordingly, for the rudder of fig. 3b, there results another
moment curve with respect to that of fig. 3a, whereby the
calculation is based in both cases on an equally big constant
uniform load as the stress acting on the rudder biade 10. For fig
3a, the maximal moment M, occurs in the area of the upper
bearing 71 white for the rudder according to fig. 3b it occurs in
the area of the lower bearing 53 which is disposed inside the
rudder blade 10. The maximal moment M, for fig. 3b is also




Fig. 3a shows schematically a rudder blade 10 of a
full spade or also called fully bal anced rudder from
the prior art. This rudder blade 10 is connected with
a rudder post 40 with the hull of a ship (which is
not illustrated here), whengeby the rudder post 40 is
fixedly connected in the upper area of the rudder
blade 10 wth the rudder bl ade. The rudder post 40 is

positigned with a i rst upper beari ng 70 and a second
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clanty The illustration of fig. 5 is only a schematrc illustration
for illustrating the differences between the profile according to
the invention 10 and the profile 10' known by the prior art and is

not made to correct scale.

The profile 10 according to the invention widens from the
rounded off configured leading edge 13 in rudder longitudinal
direction with a first flank angle a to a central area 14. From
there, the profile tapers again with a flank angle B to the rear
area 16. The rear area 16 constitutes the narrowest point of the
rudder profile, whereas the central area 14 constitutes the
widest point of the rudder profile. From the rear area 16, the
profile widens again with the shape of a fishtail to the trailing
edge 18. The rudder trunk 50 with the rudder post placed
therein is provided in the central area 14 of the rudder profile.
The pivotal point 43 of the rudder profile and the rudder post




much [ ower than for fig. 3a (approximately 50% ess).
This is due to the fact that the | everage wth which
the load PR acts onto the rudder blade 10 for the
arrangenment of fig. 3b is nmuch |ower than for the
arrangement of fig. 3a. Thyg, it is possible to use
the rudder arrangement according to fig. 3b for much
bi gger ships than this.is the case for the arrangenent
of fig 3a. Fig. 5 shows respectively a half of two
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W t Borfdivel BEIYB! whedad Hif Bbfile course of the profile 10 is
slightly convex between the central area 14 and the rear area
16. Due to the configuration of the rudder profile 10 according
to the invention, it is possible to provide a rudder trunk 50 which
penetrates deeply into the rudder blade 10. For the profile 10’
known from the prior art, this would not be possible since there
would not be enough space for the rudder trunk 50 in the area
of the pivotal point 43. Furthermore, the profile 10' is wider in its
central area 14' than the profile 10 in its central area 14 so that
there is a higher drag for the profile 10" than for the profile 10.




therein is provided in the central area 14 of the
rudder profile. The pivotal point 43 of the rudder
profile and the rudder post 16 centre respectively is
situated in the area of the thickest profile point
14. The di stance between the pivotal point or the
thickest profile point and the front | eading edge 13
is indicated by the letter "a" and corresponds to
approxi mately 40% of the overall |ength of the
r ud buist of cefarence\numerals s, the profile 10'° known from
the prior art wwdens fromthe | eading edge 13 with a
much bigger flank angle a'. Thus, the area of the
t hi dRBst erl e thickness 14' is nuch closer to the
fronp | epgdigagr 8@ge 13 than it is the case for the
profile 10 according to this very invention. The
di sfldnce T@BBE ween the central area 14' of the profile
10" 1@nd ihierdeefich ide €dge 13 is indicated by the
letter b and coryesponds to approximtely 20% of the
oveﬂgll leading e¥9€ he rudder profile 10'.  The rudder
profigl e Tentabaeyss fromthe central area 14' with a
flaqg angl e 83' to the rear area 16, whereby the flank
angl'8 (378M'8€NY) so bigger than the flank angle P. In
the18reaRearwas®n the central area 14' and the rear
areﬁ 16, %h& rofile 10' forns a concave curve,

gas F g % ofile course of the profile 10 is
sl i 4Bt | yTeailinweaddpet ween the central area 14 and the
reay gnpa 16. Due to the configuration of the rudder
profp e 10 according to the invention, it is possible
to PpBbvi Feailing edgiesectiantk 50 whi ch penetrates deeply
i nt gat he r de 10. For the profile 10° known
froﬁ?thecggggsugéﬁélthis woul d not be possible since
t he2@ wdransitiotatea enough space for the rudder trunk
50 in the area of the pivotal point 43. Furthernore,
the profile 10' is wder inits central area 14" than
the35rof Prepellerin its central area 14 so that

31 Propeller spindle middle

40  Rudder post
41 Free end
42 Lock nut
43  Pivotal point

50 Rudder trunk

51 Free end
52 Inner longitudinal bore
53  Bearing

60  Huil of a ship
70 Upper bearing
71 Lower bearing



there is a higher drag for the profile 10" than for
the profile 10. 17 List of reference nunerals 100
Rudder 10 Rudder blade 11 Taper 12 Intersection |ine
13 Leading edge 14 Central area 15 Tangent 16 Rear
area 17 Tangent 18 Traili:ng edge 18a + 18b Trailing
edge sections 19 Ofset surface 20 Transition area

30 Propeller 31 Propeller spindle mddle 40 Rudder
post 41 Eree, end 42 Lock nut 43 Pivotal point 50
RudBer t Fligkflankqangl@e end 52 I nner |ongitudinal bore

53 PBeari 8ecOAd fdhk adfled ship 70 Upper bearing




71 Lower bearing 18 a First flank angle Second flank
angle 19 Cdains Hi gh performance rudder (100) for
ships, which is configured as a full spade rudder,
conprising a rudder blade (10), a rudder trunk (50)
and a rudder post (40), thesrudder blade (10) having

a |l eading edge (13) and a trailing edge (12),
characterized in that the profile of the rudder bl ade
(10) widens in a cross- sectional view fromthe

| eadi ng edge (13) in a | &i8M%di nal direction of the
rudder (100) to a central area (14), which constitutes
the wi dest point of the rudder profile, with a first
flank angle (a), that the profile of the rudder Dbl ade

A 10Higl perdrmaneemidirer (¢00) ok shlpsawhich istednfiglRl agr ea
(16), i ch coqf %tuées. I he narrom%Ft pegpt ofdhhe
r ud@efullp$RAqe BIddGre FOmPsNGNA HHdRK blagigt 10)( paddenat
t he tiunkf(6DF anll 4 haldengaet (40)atwe fudder\blatin ¢1G)draving i N
o ed Buoadbe 0B 6RA Pt siB®iie) . and that the
r uddbaradatenged iB0) is provided as a cantilever girder
" ) 8 Bidhe! A KR MRSl hReEE T o s
pensectionalgviewnfront Hberledding ledgde(13)0n, awlongitbginal
behBRud 3 i, ARSI b 4 Sepabarba b
t he conslitatesptiur widest, peint obdhei middpe peofile; wity @i finsti t s
t he TafR it (o), B2t e %ﬁ%é%&ﬁ%dﬁﬁ%?%mﬁtﬁﬁ "
t he fromithe cenlisal qraa)(14kto gueararasuf16)fwhich constiites
U Uie (r2PPowiidt JomtCONRC hidhieM prdfifle Svith a second flank
angle (B), that the profile of the rudder blade (10) widens again,
in particular in the form of a fishtail, from the rear area (16) to
the trailing edge (18), and that the rudder trunk (50) is provided
as a cantilever girder with a central inner longitudinal bore (52)
for receiving the rudder post (40) and is configured penetrating
into the rudder blade (10), whereby a bearing (53) is disposed
in the inner longitudinal bore (52) of the rudder trunk (50) for
supporting the rudder post (40), the bearing penetrating with its
free end (51) into a recess, taper or the like (11) in the rudder
blade (10), whereby an end area (41) of the rudder post (40) is
guided out of the rudder trunk (50) and is connected with the
rudder blade (10), whereby no bearing is provided between the
rudder blade (10) and the rudder trunk (50) and whereby the
bearing (53) for supporting the rudder post (40) is disposed in
the rudder trunk (50) in the area of the free end (561) of the
rudder trunk (50).




rudder bl ade (10), whereby no bearing is provided

bet ween the rudder blade (10) and the rudder trunk
(50) and whereby the bearing (53) for supporting the
rudder post (40) is disposed in the rudder trunk (50)
in the area of the free endp(51) of the rudder trunk
(50). 20 2. High performance rudder for ships
according to claim1, characterized in that the
rudder. profile is configured synnetrlcal 3. High

2per HighrhaHermaReRRI0sles RTshies aecardingtociaim 3,
chaeﬁghﬁjéﬁgyalhn that the trailing edge (18) conprises
t wo s erl railin e sectjo s (18a, 18b)
whs EEtIRG b Gelieith can g d BT YBeticR. cuch ot her
4. High perfornance rudder according to claim 3,
cha terized in th the t ections (18a,

3 o} fathperpimancs pller adcorditiio I i chape of a
hal thatagtegrizaddnnal | y divided fishtail. 5. High

of .t he r

Joudd di '
P et e caitd e 296 Roinndsed a0 uperihoshl Yaliid
(a) edgemtlbnsm&a,t 18)5whighedrerdisposed fatenall) @ffset 890,

part|0ﬁﬁﬂggy preferably from1l2 to 16. 6. H gh
per rudder according to any of the preceding

clains, characterized in that the second flank angle
_ ((3 9_{1 from8 to 183,
. parbéﬁpgﬁﬁ é’%% ﬁ:rog%féz%mfﬂge{q_ﬁgﬁﬁ pérformance rudder
accohdradierizeddny of t he preceding
that the trailing edge sections (18a, 18b) have in a cross-
sectional view the shape of a half, longitudinally divided fishtail.

5. High performance rudder according to any of the preceding
claims,
characterized in
that the first flank angle (a) ranges from 5° to 25°, preferably
from 10° to 20°, particularly preferably from 12° to 16°.

6. High performance rudder according to any of the preceding
. | claims,
characterized in
that the second flank angle (B) ranges from 5° to 17°, preferably.
from 8° to 13°, particularly preferably 11°.

7. High performance rudder according to any of the preceding
claims,
characterized in
that the width ratio of the width of the trailing edge (18) to the
width of the central area (14) ranges from 0,3 to 0,5, preferably
from 0,35 to 0,45, particularly preferably form 0,38 to 0,43.




clainms, characterized in that the width ratio of the
width of the trailing edge (18) to the wdth of the
central area (14) ranges fromO0,3 to 0,5, preferably
fromO0,35 to 0,45, particularly preferably form 0, 38
to 0,43. 21 8. Hi gh perfoprmance rudder according to
any of the preceding clains, characterized in that
the length ratio of the distance fromthe rudder post
m dd] to the trail,jng edge, (13) to the overall,

8) enH &e"@ﬁ@aPE‘adyﬂng Cgﬁﬁé‘@é@ any Riothes preseglings
pretiimgl y fromO0,35 to 0,43, particularly preferably
fromO,38 1o Q,42. 9. Hi gh performance rudder
accORAGPrZ8ddAy of the preceding cl ai s,

Qhaﬂ'ﬁ\(ﬂtﬁé ilényill*l irgtid bathet4 J)iietaflméefﬁcbo _mﬁhétrudd&) pbst rdidgnsed
in central are : erfqrmn r er
ncclst fenGaing adgec 3 18 ke oderl SRl of fie Ridder ({6
Cont e B 2 e (1) hae o T
gﬁb@?‘i\‘fy%ﬁﬁl ngé%f%ta'ygfﬂm Itbmfi) @'r42a substantially
cggve_xtcurved cours;e. 11. Shi p,r ichar?cteri zed itne
9br obidl m5TREahte Ttger SepRERg P ARy d P8 et
whi claimenpri ses a propeller (30) assigned to the

. rudgﬁéra(:@eq&}edemd pl aced on a drivabl e propeller
that the rudder post (40) is disposed in the central area (14).

10. High performance rudder according to any of the preceding
claims,
characterized in
that the rudder profile between the central area (14) and the
rear area (16) has a substantially straight-ined or a
substantially convex curved course.

11. Ship,
characterized in
. that it has a rudder (100) according to any of the preceding
claims.

12. Ship according to claim 11 which comprises a propeller (30)
assigned to the rudder (100) and placed on a drivable propeiler
spindle,
characterized in
that the connection of the rudder post (40) with the rudder blade
(10) is situated above the propeller spindle middle (31).




spi ndl e, characterized in that the connection of the
rudder post (40) with the rudder blade (10) is
situat ed above the propeller spindle mddle (31). 22
13. Ship according to claim 12, characterized in that
the ratio of the propeller ,di aneter to the hei ght of
the rudder blade (10) ranges fromO0,8 to O, 95,
preferably fromO 82 "to 0,9, particularly preferably

fromQ,85 to O, 87.
13.  Ship according to claim 12,

characterized in

that the ratio of the propeller diameter to the height of the
- rudder blade (10) ranges from 0,8 to 0,95, preferably from 0,82

to 0,9, particularly preferably from 0,85 to 0,87.




