1 H gh | oad bal anced rudder The invention relates to a
hi gh | oad bal anced rudder for ships with a rudder

bl ade, whereby the rudder blade is rotatable over a
rudder post and the rudder post is placed in a rudder
port and the rudder port is supported over a fixed
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under the hull of the ship in such a manner that it is flowed by a propeller

downflow of the propeller to drive the ship.

When the rudder blade is in a set position, in particular for high ship
speeds, big efforts appear which act onto the rudder blade. In order to
absorb them better and to be able to induce them into the hull of the ship,
it is known for semi-balanced or partially balanced rudders to fix the proper

rudder blade for example over a rudder pintle to a rudder support.

To this, the document DE 198 41 392 A1 discloses a high load balanced
rudder for which the rudder blade is positioned with its rudder post in a
rudder support hollow column. An additional fixed leading head serves for
the support of the rudder support hollow column, leading head which is
placed before the rudder support hollow column, this being seen in the
direction of motion, and over which this column is connected with the hull

of the ship. Thus, the forces and loads appearing with the incidence of the



t he support of the rudder support holl ow col um,

| eadi ng head which is placed before the rudder
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Thus, the aim of the invention is to create a high load balanced rudder
which has a reduced flow resistance and which has however a sufficient

stability.
This aim is achieved by the characteristics indicated in claim 1.

As core idea of this very invention, a leading head known in itself of a high
load balanced rudder is extended downwards, this being seen in the
vertical direction, so that it penetrates in particular into the propeller
downflow of the propeller placed in front of the rudder, this being seen in
the direction of motion. This means that the lower edge of the leading
head or its lower surface is positioned within a diameter range of the
driving propeller of the ship. Thus, the leading head is at least partiaily
flown by the propeller and the surface of the rudder blade which is loaded
directly by the propeller downflow is reduced accordingly. Furthermore, a
lower rudder port bearing with which the rudder post is positioned

rotatable in the rudder port, is configured reinforced in order to be able to
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thus reduced. A rudder configured in this manner is particularly
appropriate for slow-speed ships with a high total weight such as, for

example, tankers or bulkers.

Advantageous configurations of the invention are characterized in the

subclaims.

With the dimensioning of the leading head indicated in claim 2, it is
guaranteed that on the one hand the leading head is extended sufficiently
far downwards so that the forces and loads can be sufficiently absorbed
over the reinforced lower rudder port bearing and on the other hand the
flown fixed surface of the leading head which penetrates into the propeller

downflow is dimensioned in such a manner that a satisfactory

maneuverability of the ship is guaranteed.




forces than in the prior art. In particular the flow
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An embodiment is characterized in claim 5 for which the reinforcement of

the lower rudder port bearing can be designed with a different thickness,
this being seen in axial direction of the rudder post, in order to obtain here
an optimal adaptation to the effectively most favourable leading head
structure and to the leading head profile for a material using as low as
possible. This being, the dimension or dimensioning of the reinforcement
can be configured incrasing or decreasing from the top to the bottom. In
any case, the port tube and the bearing housing are integrated into the

leading head.

Two embodiments of the invention are explained in more detail below by

means of the attached drawings.

Fig. 1 shows a high load balanced rudder in cross-section.

Fig. 2 shows a further high load balanced rudder in cross section.

The basic structure of a high load balanced rudder 100 is schematically
represented in fig. 1 and 2. The high load balanced rudder 100 comprises




rudder bl ade and that the flow resistance of the whole

hi gh | oad balanced rudder is as |ow as possible. An
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configured reinforced, as it is indicated here schematically with the

reinforcements 19.

Due to the extended embodiment of the leading head 14, the lower rudder
port bearing 18 can be positioned in such a way that it is situated with the
leading head 14 or with its lower edge 15 at the same level so that by an
incidence of the rudder blade 10 the forces and loads acting thereon can
be derived over the reinforcements 19 directly into the leading head 14
and thus into the hull 13 of the ship. Preferably the leading head 14
penetrates into a range between 10 % to 20 % of the diameter D of the

propeller downflow 16.

For the configuration of the reinforcement 19, it is proposed that this
reinforcement increases in its diameter either from the top to the bottom,
this being seen in axial direction of the rudder post, as represented in fig.
1. or decreases as represented in fig. 2. Thus, an optimal dimensioning is

possible to the forces which effectively act onto the lower rudder port




A leading head 14 fixedly connected with the hull 13
is additionally provided, the | ower edge 15 of which
or a |ower surface penetrating downwards, this being
seen in the vertical directign, as far as this | ower
edge 15 penetrates into the gropeller downfl ow 16 of a

driving propeller 17 wth the dianeter D of the shjp.
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14, the |l ower rudder port bearing 18 can be
positioned in such a way that it is situated with the
| eadi ng head 14 or with its |ower edge 15 at the sane
| evel so that by an incidence of the rudder blade 10
the forces and | oads acting thereon can be derived
over the reinforcenents 19 directly into the |eading
head 14 and thus into the hull 13 of the ship.
Preferably the | eading head 14 penetrates into a
range between 10 %to 20 % of the dianeter D of the
propel l er downflow 16. For the configuration of the
reinforcenent 19, it is proposed that this
reinforcenent increases in its dianmeter either from
the top to the bottom this being seen in axia
direction of the rudder post, as represented in fig.

1, or decreases as represented in fig. 2. Thus, an
optimal dinensioning is possible to the forces which
effectively act onto the | ower rudder port 6 bearing
18 and no superfluous material is needed for realizing
the reinforcenents.




7 List of reference nunerals 100 H gh | oad bal anced
rudder 10 Rudder bl ade 11 Rudder post 12 Rudder port
13 Hull of the ship 14 Leading head 15 Lower edge 16
Propel l er downflow 17 Propeller 18 Lower rudder port
bearing 19 Reinforcenent D D aneter of the propeller

8 i i gh | oad bal anced rudder (100) for ships
Wi 2 o Fefandc ral 0), whereby the rudder bl ade
(10) is rotatable over a rudder post (11) and the
rudder post placed in a rudder port (12) and
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16 Propeller downflow

17 Propeller
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19 Reinforcement

D Diameter of the propeller




bearing (18) is configured reinforced (19). 2. High

| oad bal anced rudder according to claim1,

characterized in that the | ower edge (15) penetrates

into the propeller downflow nto a range of 10 %to

20 % of the propeller dianetér (D). 3. H gh |oad

bal anced rudder according to claim1l or 2,

characterized in that an addlifB8al rudder fin is

provi ded on the rudder blade (10). 4. Hi gh | oad

bal anced rudder according to any of the clains 1 to 3,
characterized in that a profile of the rudder bl ade

1 as wel| as rofile of t | eadi ng head (14
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characterized in
that a lower edge (15) of the leading head (14) is placed in a
diameter area (D) of a driving propeller (17) and a lower rudder port
bearing (18) is configured reinforced (19).

2. High load balanced rudder according to claim 1,
characterized in
that the lower edge (15) penetrates into the propeller downflow into
a range of 10 % to 20 % of the propeller diameter (D).

3. High load balanced rudder according to claim 1 or 2,
characterized in

that an additional rudder fin is provided on the rudder blade (10).

4. High load balanced rudder according to any of the claims 1 to 3,
characterized in
that a profile of the rudder blade (10) as well as a profile of the
leading head (14) are adapted to each other for reducing the flow
resistance.

5. High load balanced rudder according to any of the claims 1 to 4,
characterized in
that a reinforcement (19) of the lower rudder port bearing (18) has

different thicknesses axially to the rudder post (11).




