|  High 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 spade rudder and has a rudder bl ade, a rudder
trunk and a rudder post, whereby the rudder bl ade
conprises a leading edge and a trailing edge. Such
rudders are known fromthe prior art. Wen nounted in
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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 Kxfactor 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 Ko-factor is a
factor which is used for determining the rudder power according
to the following formula:

Cr=132-A- V- K- Kz Ka- K [N]
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speed
K = factor depending on the side ratio of the
rudder surface

K = factor depending on the type of the rudder
profile
Ka = factor depending on the rudder arrangement

K4 = factor depending on thrust loading factor




K4 = factor depending on thrust |oading factor 2 For
the purposes of this very invention, the term"rigid
rudder” is to be understood to denote a rudder bl ade
whi ch consists of a single rigid body and whi ch has
no actuatable or novable patts such as for exanple an
actuatable fin or the like. The object of this
invention is to provide a high performance rudder of
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fl aﬁlwpﬁngl e, and which w dens again in particular as
a fishtail fromthe rear area to the preferably

straj ght-lined  confiqgured trailjng edge. Moreover,
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recei ving the rudder post and is configured
penetrating into the rudder bl ade, whereby a bearing
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r udigehe!ihttBEuin RE&iA A%rbES-sectional view a rudder blade
profile which widens from the preferably rounded-off configured
leading 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 angie, 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




rudder post, the bearing penetrating wwith 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 3 connected with this
end area with the rudder blade, whereby no bearing is
provi ded between the rudder bl ade and the rudder

trunk and mhereby the inner bearing for bearing the
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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,



there results the advantage that the rudder trunk
penetrates into the rudder bl ade 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 neans of a
bearing. No further bearingsof the rudder blade is
necessary on the outer wall surface of the rudder
trunk. Thus, the lower main bearing, also called neck
can be positioned in the vicinity of the
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of #iaNitis G ith€tase 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 subctaims.

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
propeller spindle middle. This being, it is advantageous that, for



rudders woul d not be possible for big ships w thout
the bearing arrangenent according to the invention.
Furt her advant ageous configurations of the invention
are characterized in the subclains. According to a
preferred enbodi nent of thg invention, the rudder
according to the invention is provided in a ship which
conprises a propeller assigned to the rudder and

pl aced on a drivable propeller spindle. Furthernore,

t herepiatieg the prepelienspindiddtive pudderpast ddes matomksad

Th?@e% Torlov B S o Rl B R P e

o) n?chq sgrrmehmeeconnectmnddéthq)cnsideiqmstwwth ﬂmd
tO Mdéﬁﬁﬁé%dls%ggéeq EEﬁ %W?Foﬁéll\éf%gﬁfd‘i@ﬁﬁ@l and_

taken off the connec
t hdheuRsisler Rest isiaannested inidgeendiasea with she untder

abqy@stt NPRORE bpmeatis ¥l £prgddyee and  the rudder

post is connected in its end area with the rudder
post, in particular by neans of a press-fit.
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propeller, has two superinposed trailing edge
sections which are placed laterally offset to each
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U qhidr BHYE 36 LA Sther. 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 laterally
respectively over the other frailing edge section. The
configuration of this embodiment results in a (90°) edge on
each side in the transition area between the two trailing edge



are thus placed adjacent to each other. Preferably,
they are separated by a separation |line or plane

whi ch extends substantially horizontally, when the
rudder is nmounted. Due to the offset arrangenent, the
one trailing edge section ies offset to the port or
starboard side and the other trailing edge section to
the starboard or port side. Thus, an offset surface is
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t hapoweer eutputyy recuperatl on can be achi eved whi ch
results in a reduction of the fuel consunption with a
constant power output. Particularly preferably for
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and of the other tra:llng 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 particularly
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 occurring
loads, in particular for big ships. Due to the configuration of the
high performance rudder according to the invention, such a



ot her words, both fishtail sections are di sposed
mrror-inverted in a top view onto the rudder

profile. A particularly high energy recuperation can
be achi eved by such a configuration. Tests of the
applicant showed that it ig particularly advantageous
if the first flank angle is from5 to 25, preferably
from10 to 20, particularly preferably from12 to 16.
This configuration results in a particularl
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pre err erbodj nent, the second flank angle is from
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For shisflEe"i%. 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 info the
rudder blade and thus subétantially 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.



known fromthe prior art, the width ratios are
considerably smaller, i.e. the central and w dest
area of the rudder profile is, for prior art rudders,
consi derably bigger conpared to the width of the rear
trailing edge. This is due 80 the fact that for prior
art rudders the rudder post nust be configured
extrenely wide and the rudder blade must be
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t herudties ot intd the Ridefer bfydednfiguration in connection
with the special rudder bearing arrangenent according

to the invention. Due to
According to a further preferred embodiment of the invention,

the ratio of the propeller diameter to the height of the rudder
blade is from 0,8 to 0,95, preferably from 0,82 to 0,9,
particutarly preferably from 0,85 to 0,87. Thus, it is guaranteed
that the propeller jet can fiow 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 btades 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



t he arrangenent of the rudder post in the area of the
bi ggest profile thickness, it is possible to guide
the rudder trunk and the rudder post into the rudder
bl ade. According to a further preferred enbodi nent of
the invention, the ratio of the propeller dianeter to
the height of the rudder blade is fromO0,8 to 0, 95,
preferably fromO0,82 to 0,9, particularly preferably
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Fig. I's a schematic [ateral view of a hig
per fijersastiondingdeA- offighta rudder bl ade supported on

the hull of a ship and a propeller assigned to the

rudder. Fi % 2a Is a schematic vertical section
accdri@i 4B showshschemalic swess-saclional views off the gudder

profile along the respective 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. 2b shows schematic cross-sectional views of the
rudder profile along the respective intersection
lines through the illustration of fig. 2a. Fig. 3a
shows a schematic lateral view of a schematically
depi cted hi gh performance rudder as a full spade
rudder from the prior art with a correspondi ng nonment
curve Fig. 3b shows a schematic |ateral view of a
per f oy mance rudder according to the |nvent|on as
a fdgi h
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§ asqslgaml tpétagmgdeagbdgsm 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 frailing 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
penetrating into the rudder blade 10. iIn its inner longitudinal
bore 52, the rudder trunk 50 has a bearing 53 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



turned to the propeller 30 and a rear trailing edge 18
turned away fromthe propeller 30. The rudder bl ade
10 has a preferably cylindrical taper 11. The taper
11 is forned to receive the free end 51 of the rudder
trunk 50. The rudder trunkl50 is provided as a
cantilever girder with a central inner |ongitudina
bore 52 for receiving the rudder post 40 for the
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sp! eearrga O\J t?le 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



31. Alock nut 42 is provided for |ocking the assenbly
between the free end 41 of the rudder post 40 and the
rudder blade 10. The area of the rudder blade 10

whi ch surrounds the free end 41 is configured as a
forged piece made of wought iron and is also

desi gnated as a "hub". For this enbodi nent shown in

fig. I and 2a, only a single inner bearing 53 is
provided for the bearlng of the rudder ost 40 | the
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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



wi dens like a fishtail. In the upper and | ower area of
the rudder bl ade, the widening is configured on one
side which results in half a fishtail. The one

wi dening is provided on the port side and the other

wi deni ng on the starboard gBde. Basically the w dening
can al so be configured like a fishtail or one-sided

i ke half a flshtall over the whol e rudder bl ade
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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 trailing 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 4¢



trailing edge sections 18a, 18b are adjacent to each
other is formed on each side of the rudder bl ade. The
of fset surface 19 is forned by the area of the upper
edge area of the trailing edge section 18b or of the
| oner edge area of the trai4ding edge section 18a

whi ch protrudes laterally. Fig. 4b shows a simlar
enbodi ment of a rudder profile with two trailing edge

ections 18a, 18b which are_al so aced offset to
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balfonced rud romt ror art.
and with 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 blade 10. For fig
3a, the maximal moment My occurs in the area of the upper
bearing 71 while 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




bl ade 10 is connected wth a rudder post 40 with the
hull of a ship (which is not illustrated here),

wher eby the rudder post 40 is fixedly connected in

t he upper area of the rudder blade 10 w th the rudder
bl ade. The rudder post 40 iis positioned with a first
upper bearing 70 and a second | ower bearing 71,
whereby the second |ower bearing is placed directly
above th rud bl ade 10. A fu pade rudder with a
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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



onto the rudder blade 10 for the arrangenent of fig.
3b is much Ilower than for the arrangenent of fig. 3a.
Thus, it is possible to use the rudder arrangenent
according to fig. 3b for nuch bigger ships than this
Is the case for the arrangsnment of fig. 3a. Fig. 5
shows respectively a half of two rudder profiles 10,
10" which are placed above each other. The rudder
rofile 10 wh s.characterized with a thicker line
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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.



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 approximately 40% of the overal

| ength of the rudder. Contrary to this, the profile
10" known fromthe prior art widens fromthe |eading

edge 3fvvith a much bjgger flank angle a'. Thus, the
ar etSL@l Elgre d8rofile thickness 14' is nuch
closer to the front |eading edge 13 than it is the
cas or,th profile 10 according to this very
inv@éi o'ﬁ‘:'d(%{e di stance between the central area 14'
of 1he pRoddérebldde and the | eading edge 13 is

i ndj cat by the letter b and corresponds to
appiﬁxi ﬁgq%qyry 20% of the overall |ength of the rudder

prof2 | e |h@rsectiomelimeudder profile 10' tapers fromthe
ce al area 14' wth a flank angle R to the rear
arE{aé 16,L%@P%B§;g?he flank angle R is also bigger

t hatd t heCéntnailaraagl e R I n the area between the
cen{gal -ﬁ%ﬁe 4' and the rear area 16, the profile 10
forns a cave curve, whereas the profile course of
t het@rofRéar agai s slightly convex between the central
ar 14 e rear area 16. Due to the

co(r?ﬁ gur%e:gﬁof the rudder profile 10 according to
t held nvehnailing,edge i s possible to provide a rudder

tr 20 which penetrates deeply into the rudder

bl ade 10. For the profile 10° known fromthe prior
ar t 18k hi Erailingl efgeosedi®nsossi bl e since there woul d not

be gmoudbfsmagpidcar the rudder trunk 50 in the area
of the pivotal point 43. Furthernore, the profile 10

i s 40 derTiepsitios areantral area 14' than the profile 10
inits central area 14 so that there is a higher drag

for.the profjle 10" than for the profile 10. 17
36 Igropeher P

31 Propeller spindle middle

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

50 Rudder trunk

&1 Free end
52  Inner longitudinal bore
53  Bearing

60  Hull of a ship
70  Upper bearing
71 Lower bearing



Li st of reference nunerals 100 Rudder 10 Rudder bl ade
11 Taper 12 Intersection |line 13 Leading edge 14
Central area 15 Tangent 16 Rear area 17 Tangent 18
Trailing edge 18a + 18b Trailing edge sections 19
O fset surface 20 Transitidh area 30 Propeller 31
Propell er spindle mddle 40 Rudder post 41 Free end
42 Lock nut 43 Pivotal point 50 Rudder trunk 51 Free
end_52 | rolongi tudi nal bore 53 Bearing 60 Hull of
a sﬂip E@a&ﬂéﬁgﬁggring 71 Lower bearing 18

B Second flank angle



a First flank angle (3 Second flank angle 19 d ains
Hi gh performance rudder (100) for ships, which is
configured as a full spade rudder, conprising a rudder
bl ade (10), a rudder trunk (50) and a rudder post
(40), the rudder blade (10) having a |eading edge
(13) and a trailing edge (18), characterized in that
the profile of the rudder blade (10) widens in a
cross- sectional view fromfhe | eading edge (13) in a
| ongi tudinal direction of the rudder (100) to a
central area (14), mhich constitutes the w dest point
of the rudder profile, %g@ first flank angle (a),
that the profile of the rudder blade (10) tapers from
the central area (14) to a rear area (16), which
constitutes the narromest poi nt of the rudder
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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 rudder trunk (50)
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 (51) of the rudder trunk (50).




(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 (51) of the rudder trunk
(50). 20 2. Hi gh performance rudder for ships
according to claim1, chawacterized in that the
rudder profile is configured symetrical. 3. High
performance rudder according to claiml or 2,

characterjzed in that the trailing edge (18) conprises
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characterized in
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.



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 from0,35 to O, 45,
particularly preferably formO0,38 to 0,43. 21 8. High
performance rudder according to any of the preceding
clains, characterized in that the length ratio of the
di stance fromthe rudder post mddle to the | eading
edge (13) to the overall Réngth of the rudder (10)
ranges from0,25 to 0,45, preferably fromO0,35 to
0,43, particularly preferably fromO,38 to 0,42. 9.
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the rudder (100) and placed on a drivable propeller
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claims,
characterized in
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-lined 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 propeller
spindle,
characterized in
that the connection of the rudder post (40) with the rudder blade
(10) is situated above the propeller spindle middle (31).



that the connection of the rudder post (40) wth the
rudder blade (10) is situated above the propeller
spindle mddle (31). 22 13. Ship according to claim
12, characterized in that the ratio of the propeller
di anmeter to the height of the rudder blade (10)
ranges from0,8 to 0,95, preferably from0,82 to 0,9,
particularly preferably fromO0,85 to 0, 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.



