b i Rudder for ships This invention relates to a
rudder for ships conprising a rudder blade which
shows a | eading edge and a trailing edge, whereby the
rudder bl ade has two superinposed rudder bl ade
sections, the |eading edgelsections and/or the
trailing edge sections of which are offset in such a
manner that the one | eadi ng edge section and/or the

one ﬁgrg@dérifﬁgsl’ﬁﬁge section is offset port or starboard
and adi ng edge section and/or trailing
edge section starboard or port and that the one
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and/or trailing edge section has a starboard-sided offset surface
which protrudes over the one leading edge section and/or

trailing edge section.

Such rudders are known by the prior art and are often
designated as twisted rudders. Generally, for such rudders, the
rudder blade is divided into an upper and a lower half or an
upper and a lower rudder blade section along a section plane
which is orientated normally substantially horizontally for a
mounted rudder. For a few embodiments, for example for
twisted rudders with horn, the separating line between the two
rudder blade sections can also be configured in a profile view
non linearly, for example graded. Both rudder sections are
- placed adjacent to each other and can be fixedly connected
with each other. Each rudder blade section comprises a leading
edge section and an trailing edge section. The front leading
edge areas (or sections) of both rudder sections are offset to



wi th each other. Each rudder bl ade section conprises a
| eading edge section and an trailing edge section.
The front | eading edge areas (or sections) of both
rudder sections are offset to 2 each other or are

pl aced tw sted to each othér, whereas both side wal
surfaces of the respective rudder bl ade sections
converge into a single continuous trailing edge
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as well as of the trailing edge are offset to each other, whereby
for this embodiment typically the nose and trailing edge of a
rudder blade section are offset to different sides, i.e. the one

strip to the port side and the other side to the starboard side.

When mounted in a ship, the rudder blade is assigned to a
propelier placed on a drivable propeller axis and connected with
the hull of the ship, whereby the rudder blade is ptaced behind
the propeller in the direction of motion of the ship and the
rudder blade is placed in such a manner that the (front) nose
edge is turned to the propeller and that the (rear) strip is turned
away from the propeller. Moreover, the rudder comprises
normally additionally to the rudder blade a rudder port for the
rudder post and a rudder post.



rudder blade is placed in such a manner that the
(front) nose edge is turned to the propeller and that
the (rear) strip is turned away fromthe propeller.
Mor eover, the rudder conprises normally additionally
to the rudder bl ade a rudder port for the rudder post
and a rudder post. 3 The indication that the rudder
bl ade sections are placed superinposed refers to the
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The rudder blade 100 has respectively two superimposed
rudder blade sections 10, 30, whereby the leading edge
sections 11, 21 are offset in such a manner that the one leading
edge (or leading edge section) 11 is offset to the port side BB
and the other leading edge (or leading edge section) 21 to the
starboard side SB. Both side wall surfaces 100a, 100b of the
rudder blade 100 or of both rudder blade sections 10, 20 merge
into a single continuous trailing edge 30. Since both leading
edges 11, 21 are to be placed offset to each other for the
twisted rudder, one leading edge has always to be respectively
offset to the port side and the other to the starboard side. Due
to the offset arrangement, there resuits respectively an offset
surface 18 in the area of the fransition between the leading
edges 11, 21 on each rudder blade side. The offset surface 18
represented in fig. 8 is formed by the part of the lower side of



into a single continuous trailing edge 30. Since both
| eading edges 11, 21 are to be placed offset to each
other for the tw sted rudder, one |eading edge has

al ways to be respectively offset to the port side and
the other to the starboard4side. Due to the offset
arrangenent, there results respectively an of fset
surface 18 in the area of the transition between the
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part of the upper side of t ower | eadi ng edge 21
whi e ypngrdeadingedge the upper |1 eading edge 11. Fig. 9
shows a further exanple of a tw sted rudder known from
the prior art for which both rudder blade sections 10,
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the trailing edges (trailing edge sections 30a, 30b). The offset
surface 18 depicted in fig. 9 is formed by the part of the upper
side of the lower trailing edge 30b which projects laterally over
the upper trailing edge 30a.

The advantage of such twisted rudders with two mirror-inverted
cross section profiles consists on the one hand in avoiding the
vapour bubble formation and on the other hand in avoiding
erosion phenomena on the rudder which appear due to
cavitation formation for high-speed ships with high loaded
propellers. Moreover, the special configuration of the rudder
blade contributes to a reduction of the fuel consumption.
Besides a considerable protection against cavitation, there is
thus also an improvement of the degree of efficiency.

Furthermore, a considerable saving of weight is achieved. In

particular, these improvements can be produced in that, due to




cross section profiles consists on the one hand in
avoi ding the vapour bubble formation and on the other
hand in avoiding erosion phenonena on the rudder

whi ch appear due to cavitation formation for

hi gh- speed ships with high3l oaded propellers.
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Furthermore, it is known from the state of the art to provide
Costa bulbs on rudders. Costa bulbs are relatively big bulb or
Zeppelin shaped bodies which are provided on rudder blades.
Costa bulbs are fundamentally known and are sometimes also
designated as propulsion bulbs. They are provided in
prolongation of the propeller (shaft) axis in the area of the
rudder blade and clearly protrude from the rudder blade in
direction of the propeller and beyond the rudder blade.

In particular, Costa bulbs project so far from the rudder blade
that they (nearly) come to rest on the hub of the propeiler. The
distance between the Costa bulb and the propeller or the
propelier hub should generally be the lowest possibie so that
as much of the water flow as possible produced by the propeller
flows on the outside along the Costa bulb and not between the

Costa bulb and the propeller hub.




desi gnated as propul sion bul bs. They are provided in
prol ongation of the propeller (shaft) axis in the area
of the rudder blade and clearly protrude fromthe
rudder blade in direction of the propeller and beyond
the rudder blade. In partieular, Costa bul bs project
so far fromthe rudder blade that they (nearly) cone
to rest on the hub of the propeller. The distance
between the Costa bulb and the propeller or the
propel |l er hub should generally be the | owest possible
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ships for which erosion phenomena on the rudder due to

cavitation formation, in particular for the use of high-speed
ships with high loaded propellers are avoided and with which
the fuel consumption is reduced or is held low.

This object is achieved with a rudder according to the

characteristics of claim 1.

Accordingly, for a rudder designated at the beginning, a flow
body or a moulded body is provided in the area of each offset
surface or of the transition area between the two front leading
edges andfor trailing edges. Moreover, the flow body is
configured on the one hand in such a manner that it is limited
with respect to its dimensions or to its physical extent to the
area of the offset surfaces or of the transition area between the
two leading edges and/or traiting edges. In other words, the flow



the fuel consunption is reduced or is held Iow. This
object is achieved with a rudder according to the
characteristics of claiml. Accordingly, for a rudder
desi gnated at the beginning, a flow body or a noul ded
body is provided in the ar&a of each offset surface
or of the transition area between the two front

| eadi ng edges and/or trailing edges. Moreover, the
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The flow body, contrary to the Costa bulb, can also be placed
spaced to the propeller hub since it does not, or not
substantially, project over the leading edge.

Furthermore, the flow body is configured in such a manner that
it substantially covers the offset surfaces or the transition area
between the two front leading edges and/or trailing edges. The
flow body is thus disposed in the area of the offset surfaces on
the rudder blade and covers these surfaces so that the water
flows along the flow body instead of on the offset surfaces. The
risk of a flow swirl is thus reduced. The flow body or moulded

body or the walis of the moulded body thus form a lateral




particul ar offset upwards or downwards (the rudder
being nounted) w thout any problem The fl ow body,
contrary to the Costa bulb, can also be placed spaced
to the propeller hub since it does not, or not
substantially, project overns the |eading edge.
Furthernore, the flow body is configured in such a
manner that it substantially covers the offset
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haVibrégcér?led out and without high costs. Thus, this invention is
convenient for new constructions as well as for existing rudders
for the later equipment thereof. Moreover, the probability of an
occuring of swirls or turbulences is reduced in the transition

area.

Basically, the flow body can be produced from any material
known by the prior art that is suitable for this purpose.
Appropriately, the flow body is made of wrought iron.

This very invention can also be used for multiple twisted
rudders, whereby then at least one flow body is respectively to
be provided in each transition area between the single sections
of the front leading edge and/or the rear trailing edge.




be carried out and w thout high costs. Thus, this
invention is convenient for new constructions as well
as for existing rudders for the | ater equipnent

t hereof. Moreover, the probability of an occuring of
swirls or turbulences is reduced in the transition
area. Basically, the flow body can be produced from
any material known by the prior art that is suitable
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edgel ess or continuous. In this context, under the
leading edges or trailing edges which are offset 'with respect to
each other. In particular, it is preferred that the transition is
configured edgeless or continuous. In this context, under the
term "edgeless" it is understood that the transition does not
have any projecting strong marked edges as it is the case for a
normal twisted rudder without flow body in the areé of the offset
surfaces. On the border of the offset surfaces of normal twisted
rudders, there are respectively (90°) edges. A substantially
edgeless transition can be achieved for example by a rounded-
off configured flow body or by a rounded-off transition between
the rudder blade sections. The flow body could also be
configured as a substantially oblique guiding surface which runs
from the outer edge of an offset surface to the other leading
edge or to the rear trailing edge so that the edge areas between
the rudder blade and the flow body are less strongly marked.
The probability of the occurence of swirls is thus further

reduced.




term "edgel ess” it is understood that the transition
does not have any projecting strong nmarked edges as
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PT e%%&%’éle 9)‘/0 particularly preferably by maximally 5% of the
mean profile length of the rudder blade. It is thus achieved that
the flow body has only a slight projection with respect to the
rudder blade and thus does not influence negatively the
propulsion behaviour like a Costa bulb. Costa bulbs project with
a much longer length with respect to the rudder blade, generally
with a length of 20% and more of the mean profile length of the

rudder blade.

Similarly, it is also preferred that the (maximal) length of the
flow body substantially corresponds to the length of the offset
surface and/or that the maximal width of the flow body
substantially corresponds to the biggest profile thickness of the
rudder, in particular the biggest profile thickness of the rudder in
the transition area between the two rudder sections. The length
of the flow body is thus approximately of the same length as the



maxi mal ly - 7% particularly preferably by maximally 5%
of the nean profile Iength of the rudder blade. It is
thus achieved that the flow body has only a slight
projection with respect to the rudder blade and thus
does not influence negative|ly the propulsion

behavi our |i ke a Costa bulb. Costa bulbs project with
a much longer length with respect to the rudder bl ade,
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Basically, only one single flow body can be provided as well
which forms a flow guiding surface for both offset surface areas
and/or which covers both offset surface areas. Thus, for this
embodiment, the flow body is configured in such a manner that
it is placed in both offset surface areas or in both side areas of
the transition area between the two leading edges or trailing
edges. This being, the flow body can be provided in one piece
as well as in several pieces. It is particularly preferred that the
flow body for this embodiment is configured spherically, drop-
shaped, lentiform, cylindrical or torpedo-shaped. Basically, a
combination of different basic shapes, for example a cylindrical
basic body with a hemispherical end area, is possible.
Advantageously, a flow body with such a shape is made of at
least two single parts which are placed respectively on a rudder

blade side in the area of an offset surface area and which form



edges, it is preferred to configure rounded-off flow
bodi es. For this purpose, the flow body can have, for
exanpl e, a spherical or a hem spherical shape or only
a slightly rounded-of f shape. Basically, only one
single flow body can be pravided as well which forns
a flow guiding surface for both offset surface areas
and/ or which covers both offset surface areas. Thus,
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In a further preferred embodiment of the invention, the size of
the cross-sectional surface of the rudder blade diminishes from
the upper area of the rudder blade to the lower area of the
rudder blade.

Furthermore, an advantageous embodiment of the invention
provides that the upper rudder blade section has a cross-
sectional profile which is formed by a front surface which
extends from the front leading edge to the rear trailing edge and
which widens conically to a biggest profile thickness as well as
by a rear surface which follows the front surface and tapers
conically to the rear trailing edge, whereby both front surface
sections which are formed by a middle line extending in
longitudinal direction of the rudder blade have different sizes,




wal |, wherein they run obliquely fromthe outer edge
of the offset surface of a | eading edge or a trailing
edge to the other |leading edge or trailing edge. The
fl ow body can eventually be configured rounded-off in
the transition areas to theg rudder blade. Such flow
bodi es or noul ded bodi es can be configured in
particul ar as a rounded-off side sheet netal. In a

further. ' . . ' ML
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are configured alike so that the leading edge of the upper
rudder blade section which is assigned to the propeller is
situated on the port side of the middle line and the leading edge
of the lower rudder blade section is situated on the starboard

side of the middle line.

Moreover, it is preferred that both cross-sectional surface
sections turned to the propeller of the cross-sectional profile of
the upper rudder blade section have edge areas with a flat
curved course and with a strongly vaulted curved course and
both cross-sectional surface sections turned away from the
propeller of the cross-sectional profile of the upper rudder blade
section have tangentially extending edge areas, whereby the
cross-sectional surface section is situated with its edge area
with a strongly vaulted curved course on the port side and both




and w dening conically to a biggest profile thickness
as well as by a rear surface follow ng the front
surface and extending to the rear surface, whereby
both front surface sections forned by a mddle Iine
extending in |longitudinal direction of the rudder
bl ade have different sizes, the bigger surface section
of which is situated on the starboard side and the
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Moreover, it is appropriate that the leading edges turned to the
propeller have a rounded-off profile. It is further preferred that
the flow body is configured rounded-off too at least in the area
of the front rudder side turned to the propeller.

According to a further preferred embodiment, the rudder is
configured in such a manner that a rudder trunk is provided as
a cantilever with a central inner longitudinal bore for receiving
the rudder post for the rudder blade and is configured
penetrating into the rudder blade which is connected with the

rudder end, whereby a bearirig is placed in the inner
longitudinal bore of the rudder for supporting the rudder post,
this bearing penetrating with its free end into a recess, taper or
the like in the rudder biade, whereby the rudder post is guided




turned off the propeller of the cross-sectiona
profile of the | ower rudder blade section have
tangentially extendi ng edge areas, whereby the
cross-sectional surface section with its edge area
wth a strongly vaul ted cunyed course is situated on
the port side so that on the port side and on the
starboard side the edge areas on both sides of the
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Accgrdlng to a turther preferred enbodi nent, the
rudttenki s configured in such a manner that a rudder
trunk is provided as a cantilever with a centra

i nner |ongitudinal bore for receiving the rudder post
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blade on the outer wall surface of the rudder trunk, consists in
that, for replacing the propeller shaft, the rudder post does not
need any longer to be pulled out of the rudder trunk after having
removed the rudder blade since the connection of the rudder
post with the rudder blade is situated above the propeller shaft
middle. Add to this that the rudder blade of the rudder can have

a very slim profile.

Embodiments of the invention will be explained below with more

details with reference to the drawings.

Fig. 1a to 1d show schematically different perspective views of

a first embodiment of the invention.




wher eby no bearing is provided between the rudder

bl ade and the rudder trunk and whereby the connection
of the rudder post wth the rudder blade is situated
above the propeller shaft mniddle, whereby the inner
beari ng for supporting thesrudder post in the rudder
trunk is placed in the end area of the rudder trunk.
The advantage which results for such a rudder
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first enbodi ment of the invention. 16 Fig. 2a to 2d

Sechigs Brabwehopiatony sk ieB BF kg Erd<Eigtfnal ®

SChErGtid 6AtHeYofvel HitiRIr Bade! SedtisiPotthegutideoorfign (3.

Fig. 4 shows schematically the rudder arrangement with a
rudder post positioned in a rudder trunk and a fixing point of the
rudder post with the rudder blade which is situated above the

propeller shaft middle.

Fig. 5 shows schematically a vertical section through the

arrangement of fig. 4.

Fig. 6 shows a schematic representation of a bearing
arrangement between the rudder post and the rudder trunk.

Fig. 7 shows a schematic perspective view of a twisted rudder

of the prior art.

Fig. 8 shows schematically a perspective view of a further
twisted rudder known by the prior art.




fig. latoldor to fig. 2a to 2d with figured
cross-sectional shapes in the upper and in the | ower
rudder bl ade section. Fig. 3a shows schematically a
top view of the cross-sectional profile of the upper
rudder bl ade section in the upper and in the |ower
rudder bl ade section. Fig. 3b shows schematically a
top view of the cross-sectional profile of the | ower
rudder bl ade section of the rudder of fig. 3. Fig. 4
shows schematically the rudder arrangenent with a

r udey. QeRbwBCsdhensatitally i perspidtive tviewlofastill andther ng
point of the rudder post with the rudder blade which

is Mlﬁfﬁﬁ'trélddﬁbbﬁ%wﬂmthﬂr%ﬁélaﬁer shaft nmiddle. Fig. 5
shows schematically a vertical section through the
arrangenent of fig. 4. Fig. 6 shows a schematic
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lower rudder blade section 10, 20. The upper rudder blade
section 10 has respectively an upper front leading edge 11 and
the lower rudder blade section a lower front leading edge 21,
whereby the leading edges 11, 21 are offset or twisted with
respect to each other. In particular, this can be seen in fig. 1b.
This being, the upper leading edge 11 is offset to the port side
and the lower leading edge 21 is offset to the starboard side. A
flow body 41 is provided in the transition area 40 between the
upper leading edge 11 and the lower leading edge 21. The flow
body 41 is made of wrought iron and is substantially configured
drop-shaped, whereby it is substantially arranged at flush level
with the upper leading edge 11 with respect to the side of the
rudder 10 which is turned to the propeller. The drop-shaped
flow body 41 which covers the offset surfaces created by the
offset of the two leading edges 11, 21 is provided on these
offset surfaces. Thus, a rounded-off transition is created in the
transition area 40 between the two leading edges 11, 21 and
the rudder profile is closed fluidically. The gradual angular



the front, fromthe side as well as from bel ow. The
figures show respectively a rudder 100 which is nmade
of an upper and of a | ower rudder bl ade section 10,
20. The upper rudder blade section 10 has
respectively an upper frontgl eading edge 11 and the
| ower rudder bl ade section a |lower front |eading edge
21, whereby the |eading edges 11, 21 are offset or
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Fig. 2a to 2d shows similar illustrations of a further embodiment
of the invention. Contrary to the embodiment in fig. 1a to d, two
flow bodies 41a, 41b are placed in the transition area 40,
whereby each flow body is assigned respectively to an offset
surface of a leading edge 11, 21. The flow bodies 41a, 41b
constitute guiding surfaces which extend obliquely with respect
to a vertical axis from the outer edge of a front leading edge to
the other front leading edge. They are configured rounded-off in
the front area furned to the propeller. The flow bodies 41a, 41b
can consist for example of several layers of wrought iron which
are disposed in the transition area 40 on the rudder blade 100.
Due to the flow bodies 41a, 41b, the profile of the rudder blade
100 is fluidically closed.




The flow can flow al ong the rounded-off transition or
the flow guiding surface nade avail able by the flow
body 41 without swirls, flow breakaway or the like
ari sing. The drop-shaped flow body 41 has a front
hem spheri cal area which cgeyers or enconpasses both
| eadi ng edges 11, 21 in their area turned to the
propeller. This being, it does not project or only a
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a |lewsas well as a central cross- sectional surface

which is situated in the transition area between the
two rudder bl ade sections 20, 21 are charted. The
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cross-sectional profile 12 which is formed by a front surface 14 '
conically widening from the front leading edge 11 to a biggest
profile thickness 13. A rear surface 15 which extends to the
trailing edge 30 and tapers to the trailing edge 30 follows this
front surface 14. The front surface 14 is divided by a middle line
M1 in longitudinal direction of the rudder blade 100 into two
surface sections 14a, 14b which have different sizes.

This being, the bigger surface section 14a is situated on the
port side and the smaller surface section 14b is turned to the
starboard side. The rear surface 15 is also divided by the
middle line M1 into two surface sections 15a, 15b. Both surface
sections 15a, 15b have here the same size and the same
shapes.



the | eading edges 11, 21 are omtted in fig. 3, 3a and
3b for reasons of clarity. The upper |eading edge 11

is offset to the port side and the other | ower

| eadi ng edge 21 is offset to the starboard side. Both
side wall surfaces 100a, 1@¢b of the rudder blade 100
converge in an trailing edge 30 turned away fromthe

propel l er. This being, the upper and the | ower rudder
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two surface sections 14a, 14b which have different
sizes. This being, the bigger surface section 14a is
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15a, 15 ave here the sanme size and the same shapes.
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the cross- sectjiongl praofile 12 of the upper rudder
bl a&@f%%a?iaéﬁveﬂbaﬁ%ﬁegtag‘&%‘e’aﬁ"i%s 16, 16a with a flat
course l1l6a, whereby both surfaces 15a, 15b of the

cross-sectional profile 12 of the upper
The lower rudder blade section 20 has, according to fig. 3b, a

mirror-inverted cross-sectional profile 22. This cross-sectional
profile 22 extends from a surface which conically widens in the
direction from the front leading edge 21 to the trailing edge 30,
namely to a biggest profile thickness 23. A surface 25 which
extends to the trailing edge 30 and which tapers to the trailing
edge 30 follows this front surface 24. The front surface 24 is
divided by a middle line M2 running in longitudinal direction of
the rudder blade 100 into two surface sections 24a, 24b which
have different sizes. This being, the bigger surface section 24b
is situated on the starboard side and the smaller surface section
24a is turned to the port side. The rear surface 25 is also
divided by the middle line M2 into two surface sections 25a,
25b. Here both surface sections 25a, 25b have the same size

and the same shapes.



rudder bl ade section 10 which are turned off the
propel l er 220 have tangentially extendi ng edge areas
17, 17a. The surface section 14b with the edge area
l6a with a strong vaulted curved course 16'a is
situated on the starboard side. The side walls 100a,
100b in the areas of the biggest profile thickness
13, 23 have a convexly-shaped bent course on the port
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run n direction of the rudder bl ade
100Fu Fmgesuréggz %Q%tlons 24a, 24b which have
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F [ine M into two surface sections 25a, 25b.

Her e both surface sectl ons 25a, 25b have the sane size
and_t he sa sha 2 opel ce
oo hn soBREurEIRR" g il B, bOH Tldder Riade?
of GhetieHyeo, 2odd§u|tdoinametmteaamg?adgewa assigeedart@as
26, 26a with a flat course 26 ndgvaulte {
coutha prepellenizéPepf thet WerRer f %@@J lngde sgplion %és
T 9%Ruated on the port side to the middle line M1 and the leading
edge 21 of the lower rudder blade section 20 is situated on the
starboard side to the middle line M2, whereby both rudder blade
sections 10, 20 are joined in the rear area of the rudder blade

100 in an trailing edge 30.

According to the fig. 3, 3a and 3b, both rudder blade sections
10, 20 of the rudder blade 100 with their cross-sectional profiles
12, 22 are arranged in such a manner that the side wall
sections of the rudder blade which are situated in the area of
the strongly bent curved courses 16'a and 26'a of the surface
sections 14b and 24b on the port side and on the starboard side
are then turned to the surface section 14b of the cross-sectional
profile 12 of the starboard side and to the surface section 24b of
the cross-sectionat profile 22 to the port side so that the leading



sectional profile 22 of the | ower rudder blade section
20 which are turned away fromthe propeller 220 have
tangentially running edge areas 27, 27a. The surface
section 24b with the edge area 26'a with a strongly
vaul ted curved course 26'az2is situated on the port
side. The configuration and arrangenent of both rudder
bl ade sections 10, 20 results in that the |eading

edggggagbﬁ‘%swrb%&tﬁ rud glbee_%écﬂbn@%, b dreesituprsd

rud I'atle section 10 i situated on the port side
t o bhe¢herpdrtiside and oktharstarbioard sigei ng edge 21 of the
| ower rudder bl ade section 20 is situated on the
starboard side to the mddle |line M2, whereby both
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benthec arase of theistrepglycbentapierved eousses AB'asapd £8a ©

sect,i ons .14b and 24 n. t 0 ' t

ot el anace ssthafs. TeRid 2R 1 PR e Al te,
14bseihbh@ Sities whepshy englsurfacefsectiod 2144 of the cross-
starboard side and to the surface section 24b of  the
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the | eadi 22. .ed 1 f
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in such a manner that bot rudder b adg sections 10,
20 eections 1Q.Rfbaressitunted 0o thestarbaarg and port side.

For the rudder configuration represented in fig. 4, 110
designates a hull, 120 a rudder trunk, 100 a rudder blade and
140 a rudder post. A propeller 220 is assigned to the rudder
blade 100. The rudder blade depicted in fig. 4 is also twisted
which cannot be seen in the side view. Moreover, the flow body
between the offset front leading edges is omitted in the
representation of fig. 4 for reasons of clarity.

Fig. 5 shows a section through the bearing arrangement of the
rudder bearing of fig. 4 and fig. 6 shows a schematic illustration
of a bearing arrangement between the rudder post and the
rudder trunk. The rudder trunk 120 is provided as a cantilever
with a central inner longitudinal bore 125 for receiving the
rudder post 140 for the rudder blade 100. Moreover, the rudder
trunk 120 is configured protruding into the rudder blade 100




cross-sectional profiles 12, 22 are placed in such a
manner that the side wall sections of the rudder

bl ade which are situated in the area of the strongly
bent curved courses 16'a and 26'a of the surface
sections 14b and 24b on thg port side and on the
starboard side, whereby the surface section 14b of the
cross- sectional profile 12 is turned to the port side

and the .surface [ f r 2 i
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edoess lthe Akddelr tAilh 120dees abbearing 166t foorseartig 4@ are
situated on the starboard and port . side.
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of the rudder post 140 out of the rudder trunk 120 is not
necessary since the free lower end 120b of the rudder trunk
120 as well as the free lower end of the rudder post 140 are
situated above the propeller shaft middle. For the embodiments
shown in fig. 4 to 6, only a single inner bearing 150 is provided
for supporting the rudder post 140 in the rudder trunk 120; a
further bearing for the rudder blade 100 on the cuter wall of the
rudder trunk 120 is not necessary. For receiving the free lower
end 120b of the rudder trunk 120, the rudder blade 100 is

provided with a taper or recess indicated by 160.

For this rudder, the rudder trunk 120 is provided as a cantilever
girder with a central inner longitudinal bore 125 for receiving the
rudder post 140 for the rudder blade 100. Moreover, the rudder
trunk 120 is configured penetrating into the rudder blade 100




in the |lower end area 120b of the rudder trunk 120.
The rudder post 140 is guided with its end 140b with
its free section 145 out of the rudder trunk 120.
This free section 145 of the rudder post 140 is
fixedly connected with the2rudder bl ade 100 by neans
of a press fit and a security nut 170, whereby,
however, a connection is also provided which nakes
pos&d WRPS R f grndd rdRs iAerd bora t he
rud‘gier?{e%ct)e?t 140%@%qéliepd§g%o%délgﬁer shaft has to be
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rucleRé, e <8614 88573 HiphalIb st raele 226 ik e
bl ap@et BBafifg 150 i® gi'@‘érarmj( brovidédin theusitbarea 120b 600
IS not necessary. For receiving the free |ower end

120theoiuddretruoldeP. t runk 120, the rudder bl ade 100 is
provided with a taper or recess indicated by 160. For
this rudder, the rudder trunk 120 is provided as a
cantilever girder with a central inner |ongitudina
bore 125 for receiving the rudder post 140 for the
rudder bl ade 100. Moreover, the rudder trunk 120 is
configured penetrating into the rudder blade 100 24




connected with the rudder post end and has in its

i nner bore 125 a bearing 150 for supporting the
rudder post 140 in the rudder trunk 120. Wth its
free end 120b, the rudder trunk 120 is reaching into
a recess or taper 160 in tise rudder bl ade 100

wher eby the rudder post 140 is guided in its end area
140b with a section 145 out of the rudder trunk 120.

W t j j the rudder post 140 is

co IHS{ terBfike Himeta) er blade 100, whereby the

connection of the rudder post 140 with the rudder

bl ade 100 is situated 0 tbge ropell er shaft mddle

225100 i nner beari nag'i%‘f?' ?)é)ef erably provided in

the @qgj g2 120b of %ig gunk 120. 25 List
erence nunerals 1 Ru der bI ade 100a, 100b

Sl de wal |l surface 10 Upper rudder bl ade section 11

Upp | eadi ng edge e tion,.

cr oﬁi sectional pr Ofl I rﬂﬂgﬁ'éé%%&%ﬁ‘%é t hi ckness

14 fyont surface 15 Reqy ﬁé{-l’[éa@iﬁ edte 14b Surface

sections 15a, 15b Surface sections 16, 1l6a Edge area
17, 17a Edge area 18 Cfleadingsadgesgestion

12 cross-sectional profile
13 Biggest profile thickness
14 Front surface

15 Rear surface

14a, 14b Surface sections

15a, 16b Surface sections

16, 16a Edge area

17, 17a Edge area

18 Offset surface

20 Lower rudder blade section
21 Lower leading edge

leading edge section

22 cross-sectional profile
23 Biggest profile thickness
24 Front surface

24a, 24b Surface sections

25 Rear surface

25a, 25b Surface sections

26, 26a Edge area

27, 27a Edge area




20 Lower rudder bl ade section 21 Lower | eading edge
| eadi ng edge section 22 cross-sectional profile 23
Bi ggest profile thickness 24 Front surface 24a, 24b
Surface sections 25 Rear surface 25a, 25b Surface
sections 26, 26a Edge arem 27, 27a Edge area 26 30
Trailing edge 30a, 30b Trailing edge section 40
Transition area 41 Flow body 110 Hull 120 Rudder
tru 120b Free end 1 ngi tudi nal bore 135
Fi a%ﬁ( 140 Rudder post fﬁrngEeéché) rudder post 145

Sec30®xr80nf rudder post TrafingRedge sertionss Taper 170
Security nut

40 Transition area

41 Flow body

110 Huil

120 Rudder trunk

120b ' Free end

125 Inner longitudinal bore
135 Flap

140 Rudder post

140b End of rudder post
145 Section of rudder post
150 ~ Bearing

165 Taper

170 ‘ Security nut

220 Propellers

225 Propeller shaff middle
BB Port

SB Starboard

M1, M2 Middle line




220 Propellers 225 Propeller shaft mddle BB Port

SB Starboard ML, M2 Mddle line 27 Clains 1. Rudder
for ships conprising a rudder blade (100) which has a
| eadi ng edge (11, 21) and a trailing edge, whereby

the rudder bl ade (100) has7two superi nposed rudder

bl ade sections (10, 20), the | eadi ng edge sections
(11, 21) and/or the trailing edge sections (30a, 30b)
of which are offset in 4sa manner that the one

| eadi ng edge section (171 d/or the one trailing
edge section (30a) is offset port or starboard and

trab | RadRTo s SipR GrPrpaonne & reder FRSteC 10 nh ™
port %hhlé_hg{n%ee ('1¢,aﬁi|paneohg@ra§tm§téage,(%éremd/or

the one tral e section (30a as a port-sided
of setthesrudﬂabblqdeaﬂ%ﬂhhaa twoguperisposed rugdenblade

cdge SeatPhR (13029 Meleating Bg sebiinr T 2R eldr'?
(21) ane/wajling edgehactiohai (30893080 8F whith arnoff8ébh has

e
a starboard-si dgg of fset surface (18) which prﬂ] cts
over tsushome manndirnthaédhe eoetleadingl eyge ssrptHN one

o LAY B SR RO RRCRBLIE EhbCpbAY

and Whitghbdaid Cantf e iotitkr \atiihg edge adectioni(@4) and/or

@ nenstlhgngther trailing edge section (30b) is offset starboard or
port and that the one leading edge section (11) and/or the
one trailing edge section (30a) has a port-sided offset
surface (18) which projects over the other leading edge
section {21) and/or the other trailing edge section (30b) and
the other leading edge section (21) and/or the other trailing
edge section (30b) has a starboard-sided offset surface
(18) which projects over the one leading edge section (11)
and/or the one trailing edge section (30a),
characterized in
that a flow body (41), which covers the offset surfaces (18)
and which is configured, with respect to its dimensions,
adapted to the dimensions of the offset surfaces (18), is

provided in the area of each offset surface (18).

2. Rudder according to claim 1,
characterized in
that the flow body (41) is configured in such a manner that

it forms a flow guiding surface for the flow.




adapted to the dinensions of the offset surfaces (18),
is provided in the area of each offset surface (18).
2. Rudder according to claim1l, characterized in that
the flow body (41) is configured in such a manner that
it forms a flow guiding sugface for the flow 28 3.

Rudder according to claim1l or 2, <characterized in

that the flow body (41) is configured in such a manner

thaé hgﬁgf ?Ecc?rdﬁ'lgltg &QlH ?ldr& edgel ess transition

bet Ween INg edge sections (11, 21) and/or
traili oigaradtseizeddhi ons in the area of the offset
surfaces 18) of the

4, r acc rdin n
pr ecedi@y w élpwsbodstﬂgﬁd&@m igeeed i ?'-FP}( Zt‘ﬂ%”‘?‘?rotﬂabody

(41) e st
one of ﬁ?ﬁrerﬁ# d’?jr%&é'ﬂ@"g e%?g!élééﬁtgark f{é‘d 5%‘[& and?few
traili legldetggedgesecm (13021)&0U)or teailirgedge sactansli ng
to any, of the pr cl characterized in that
t he maifs e argagf ﬁﬁ UrfBiessH1Bly body (41) over the
| eadi ng edge (11, 1) and/or trailing edge (30) anmounts
to 10% preferably to 7% particularly preferable to
5% &f Rheldenaamrd'rng‘ﬁolmyeﬁgetpretﬁedingclams;er bl ade
(100) Rudder accordi ng to any of the precedi ng
clalmscml g‘? Pized in that the length of the flow

body (¢hlak tie' 'ﬂ%@@ﬁ‘édyattm ends substantially at flush level with
at least one of the leading edge sections (11, 21) and/or
trailing edge sections (30a, 30b).

5. Rudder according to any of the preceding claims,
characterized in
that the maximal projection of the flow body (41) over the
leading edge (11, 1) and/or trailing edge (30) amounts to
10%, preferably to 7%, particularly preferable to 5% of the
mean profile length of the rudder blade (100).

6. Rudder according to any of the preceding claims,
characterized in
that the length of the flow body (41) substantially
corresponds to the length of the offset surfaces (18).

7. Rudder according to any of the preceding claims,
characterized in
that the maximal width of the fiow body (41) corresponds to
the biggest profile thickness of the rudder, in particular to
the biggest profile thickness (13) of the rudder in the



corresponds to the length of the offset surfaces (18).
7. Rudder according to any of the preceding clains,
characterized in that the maxi mal width of the flow
body (41) corresponds to the biggest profile

t hi ckness of the rudder, im particular to the biggest
profile thickness (13) of the rudder in the 29
transition area (40) between the two rudder sections

(10, @ggs. tidh a@gq i) ggpgéﬁ oaﬁuﬂdef skelbfoms ?ﬂ?dl ng

cl ai s, eri ze at t eflowbody (41)

confi ggmed rounded-off. 9. Rudder according to any of
the preceding clainms, characterized in that one flow
body (41) is provided which forns a flow guiding

surd acg, 48, rwdmbf@ rtﬁé?en zeog erfms 10. Rudder

accor di ng arac in that the flow
body (egracterizedfim gur ed spherical, drop-shaped and/or

Pt B Y e r G R Dot )

is respectively provided in the area of each offset
surface (18). 12. Rudder according to claim 11,
chad. acREddee@ccmdmuatD antyeofithe preeading algimss conf i gur ed
in the_mann

charac{senzed i

that one flow body (41) is provided which forms a flow

guiding surface for both offset surface sections.

10. Rudder according to claim 9,
characterized in
that the flow body (41) is configured spherical, drop-shaped
and/or torpedo-shaped.

11. Rudder according to any of the claims 1 to 8,
characterized in
_that a flow body (41) is respectively provided in the area of
each offset surface (18).

12. Rudder according to claim 11,
characterized in
that the flow body (41) is configured in the manner of an
inclined plane and extends obliquely from the outer edge of
the offset surface (18) of a leading edge (11, 21) and/or
trailing edge (30a, 30b) to the other leading edge (11, 21)
and/or trailing edge (30a, 30b).



i nclined plane and extends obliquely fromthe outer
edge of the offset surface (18) of a | eading edge
(11, 21) and/or trailing edge (30a, 30b) to the other
| eadi ng edge (11, 21) and/or trailing edge (30a,

30b). 30 13. Rudder accor®ing to any of the preceding
clainms, characterized in that the size of the
cross-sectional surface decreases from the upper area

of ﬁﬁ.eRhaaéﬁé?%g@ tilalé?@)ofttﬁetda@cédmwms@ of the

rudder bl ade ) 4. "Rudder according to any of
pr ecedchmaractesized,in characteri zed in that the upper

prof 14 195 sk o Erog s PipfeIigye, AEEb a8 from,
sur f acghel ddpembifedliof the fuddaedldde (100)noahellbwer 4A2D)
whi ch extends fromthe |eading edge (11) turned to

t he probthiel reddepbladei(A00Hi rection of the rear trailing
edge (30) and which w dens conically to a biggest
profile thickness (13) as well as al) by a

Cr o$4:- RagbePaétording t@%y(df?rewdiiﬁb ddiiispws t he
cross-sectional surface (14) and tapers conically to

the reeharact@rizeddnedge (30), wherein a2) both

o thetBiols FBpSy Zuaer HiFls Wetbh Floy Ags o HUSEEN,
l'ine (&édtiohal profile@@l12)ywhiohgi tudi nal direction of the
rudder bl ade ?100), have different sizes,

a) is formed by a cross-sectional surface (14) which is
turned to the propeller (220) which extends from the
leading edge (11) turned to the propeller (220} in
direction of the rear trailing edge (30) and which
widens conically to a biggest profile thickness (13)
as well as

al) by a cross-sectional surface (15) which follows the
cross-sectional surface (14) and tapers conically to
the rear trailing edge (30), wherein

a2) both cross-sectional surface sections (14a; 14b),
turned to the propeller (220), which are formed by a
middle line (M1) extending in longitudinal direction of
the rudder blade (100), have different sizes,

a3) the bigger cross-sectional surface section (14a) of
which is situated on the port side

a4) and the smaller cross-sectional surface section (14b)
of which is situated on the starboard side,

a5) wherein both cross-sectional surface sections (15a,
15b) formed by the middle line (M1) in the area of




a3) the bigger cross-sectional surface section (14a)
of which is situated on the port side a4) and the
smal | er cross-sectional surface section (14b) of
which is situated on the starboard side, a5) wherein
bot h cross-sectional surfase sections (15a, 15b)
formed by the mddle line (M) in the area of 31 the
cross-sectional profile (12) turned away fromthe

propel er (£0rodt Se6h dlgﬁ'?@g (32 inedadhvdRémithe

| ower rudd as a cross- sectional
profile whigfopejlet (QZO&)uaredobﬁgLHEdrahks,- secti onal
surface (24 ? turned to the propeller (220) extending
fromthe Iead| ng edge (21) turned to the propeller

(220) T olaP e Fwdl i thicd eaioretin) Mot cross-

deni ng conlca a biggest profile thickness
(23) assembhabﬁrohlb)wbucha cross-sectional surface (25)
which follows the cross-sectional surface (24) and
tapers conically to the rear trailing edge (30),

wh
erei B) b(2)2. gemswfﬁ Vﬁ%a‘-ﬁ@ﬁbl Siddces (B4) 2amed to

sectio are fornmed by a m dd
line (M2) the prajieiigr .(zao)oengendlagrfmmdheée@tﬂlaa ethe
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the port si @eoﬂa/lﬂmcbness( 3) asweII as
b1) by a cross-sectional surface (25) which follows the
cross-sectional surface (24) and tapers conically to
the'rear trailing edge (30), wherein
b2) both front cross-sectional surface sections (24a;
24b), which are formed by a middle line (M2)
extending in longitudinal direction of the rudder
blade (100),' have different sizes,
b3) the bigger cross-sectional surface (24a) of which is
situated on the starboard side and
b4) and the smaller cross-sectional surface (24b) of
which is situated on the port side, wherein
b5) both cross-sectional surface sections (25a, 25b)
formed by the middle line (M2) in the area of the
cross-sectional profile (22) turned away from the
propeller (220) are configured alike, wherein the
cross-sectional surface (14a, 14b, 15a, 15b) of the
upper rudder blade section (10) is bigger than the
cross-sectional surface (24a, 24b, 25a, 25b) of the
lower rudder blade section (20).



b5) both cross-sectional surface sections (25a, 25b)
formed by the mddle line (M) in the area of the
cross-sectional profile (22) turned away fromthe
propeller (220) are configured alike, wherein the
cross-sectional surface (B3a, 14b, 15a, 15b) of the
upper rudder bl ade section (10) is bigger than the
cross-sectional surface (24a, 24b, 25a, 25b) of the

| ower rudder bl ade section (20). 32 15. Rudder
according to claim 14, characterized in that both

cr dss Ruetdeir asadrding faclsirgdédt i ons (14a, 14b) turned to

the propeller 20) of the cross-sectional profile
(12) g?ngrqq;%n;ﬁéislgr rudder bl ade section (10) have edge
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is situated with its edge area (16a) with a strongly vaulted
curved course (16'a) on the starboard side and both
propelier-sided cross-sectional surface sections (24a, 24b)
of the cross-sectional profile (22) of the lower rudder blade
section (20) have edge areas (26, 26a) with a flat curved
course (26" and with a strongly vaulted curved course
(26'a), wherein both cross-sectional surface sections (25a,
25b) turned away from the propeller (220) of the cross-
sectional profile (22) of the lower rudder blade section (20)
have tangentially extending edge areas (27, 27a), wherein
the cross-sectional surface portion {24b) with its edge area
(26a) with a strongly vaulted curved course (26'a) is situated
on the port side so that on the port side and on the
starboard side the edge areas on both sides (16', 17, 16'a,
17a, 26a, 27a, 26', 27) of the upper rudder blade section
(10) and of the lower rudder blade section (20) have, in the
area of the biggest profile thicknesses (13; 23), a convex
outwards vaulted curved course with different arc radii so




25b) turned away fromthe propeller (220) of the
cross- sectional profile (22) of the | ower rudder

bl ade section (20) have tangentially extendi ng edge
areas (27, 27a), wherein the cross-sectional surface
portion (24b) with its edgs area (26a) with a
strongly vaulted curved course (26'a) is situated on
the port side so that on the port side and on the

t ar board. si. ' 2617,
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bl ade 258 Dgap27a) bl)tharioss-sedtoriab peofiles @ge copfigeed

section (20) have, in. the  areg of. the biggest profile
t hi cknreﬁ(g@gzlqng,f t'@s‘ﬁ?dﬁ'gﬁﬁﬂ%ﬁ%éé mg®ds vaul t ed
curved course with different arc radii so 33 that
conically tapering edge areas (16, 17; 1l6a, 17a and
26, 16. FuddFaccdrding 4 anpeof thepreceding &alms.prof i l es are
configured  in éﬂrecti on of the | eading edges (11; 21,
30). XharaelgHéed frcording to any of the preceding

cl al Mot OJE" Pe%?ﬁq 28dhé Nsddighst e, | eaylitametige the

sections ( urned to the propeller (220) have
a rounstegetdr (220phave a roundedrdffdrofilecor di ng to any of
the preceding clainms, characterized in that a rudder
trunk (120) is provided as a cantilever with a

cen hAEves it Ginpadf the predeli claims ecei ving a
rud?:lfe'?hu%ost <i"J'lozg?l“:lfor I-I?he rugder bl ade (100) and is
conf i gehrardctepi@adtmat i ng i nto the rudder bl ade (100)
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bore (dgitalGhnéh forigitdeival bore (125) for receiving a rudder
post (140) for the rudder blade (100) and is configured
penetrating into the rudder biade (100) which is connected
with the rudder post end, wherein a bearing (150} is
disposed in the inner longitudinal bore (125) of the rudder
trunk (120) for supporting the rudder post (140), this bearing
penetrating with its free end (120b) into a recess, taper or
the like (160) in the rudder blade (100), wherein the rudder
post (140) is guided in its end area (140b) with a section
(145) out of the rudder trunk (120), and is connected with
the end of this section {145) with the rudder blade (100),
wherein no bearing is provided between the rudder blade
(100) and the rudder trunk (120) and wherein the
connection of the rudder post (140) with the rudder blade
(100) is situated above the propeller shaft middle (200},
wherein the inner bearing (150) for supporting the rudder
post (140) in the rudder trunk (120) is disposed in the end
area of the rudder trunk (120).



s 4T trunk (120) for supporting the rudder post (140), this
. bearing penetrating with its free end (120b) into a
recess, taper or the like (160) in the rudder bl ade
(100), wherein the rudder post (140) is guided inits
end area (140b) with a sec#édon (145) out of the

. rudder trunk (120), and is connected with the end of
. this section (145) with the rudder blade (100),
. wherein no bearing is provided between the rudder

blade (100) and the rudder trunk (120) and wherein
t he18.cBlnipecti on of the rudder post (140) with the

rudder bl ade . (100) is situated above the propeller
shaf t ‘?H%ﬂ?‘&”{%&}, wherein the inner bearing (150)

for supBeitidoftprises 4 Hetitizr aceerding et @hy iof theé preceditey

trunk (120) is disposed in the end area of the rudder
trunk §@iMB.. 34 B. Ship, characterized in that it
conpri ses a rudder according to any of the preceding
cl ai ns.




