Rudder for ships Technical Field The invention
relates to a rudder for ships in accordance with the
pream ble of daiml. Prior Art Rudders of ships with
a propeller drive these days often have a so-call ed
Costa bul b. The purpose of the so-called Costa bulb or
propul sion bulb is that a bulge, which is designed

bul b- shaped or zeppelin-shaped and con- stitutes a
flow body, is configured as an extension of the

propul sion axis in the region of the rudder Dbl ade.
The Ruddsyder siiipgshi s fl ow body is that the overal
profile of the hub is extended to the point where
there is only mni- mal turbulence of the wake. This
type of Costa bulb is known for exanple from patents
DE 198 44 353 Al, DE 84 23 818 U and DE 82 24 238 U.
The Tekchaigel bield he Costa bul b rests on its bead- shaped
configuration, by which it is distinguished fromthe
rudder or respectively rudder blade, re- sulting in

f avqinesipléntidrorlatbiao @ stidddruiop shipseinescdoidiendy mthtmesmeam-
Iaterallé relative to the rudder 'blade and in the
evehle 8f Cla@ ®ef fect of an inpact or a blow or pressure
it is in the imedi ate danger zone, before the actua
rudder bl ade woul d be jeopardised. 2 But in the event
of the effect of an inpact or a blow or pressure on
the_ Costa bulb the rudder bl ade would al so affected,
becBH®EAthe Costa bulb transfers the force acting on
it to the rudder blade and there is thus the added
danger of damage to the rudder bl ade, before a rudder
bl aReddersiof Stips withs  propeleneritelitese) daygasitirs bdve a so-called

Costa bulb. The purpose of the so-called Costa bulb or propulsion bulb is

that a bulge, which is designed bulb-shaped or zeppelin-shaped and con-
stitutes a flow body, is configured as an extension of the propulsion axis in
the region of the rudder blade. The purpose of this flow body is that the
overall profile of the hub is extended to the point where there is only mini-

mal turbulence of the wake.

This type of Costa bulb is known for example from patents DE 198 44 353
A1, DE 84 23 818 U and DE 82 24 238 U.

The effect of the Costa bulb rests on its bead-shaped configuration, by
which it is distinguished from the rudder or respectively rudder blade, re-

sulting in favourable flow.

The Costa buib however thus protrudes laterally relative to the rudder
blade and in the event of the effect of an impact or a blow or pressure it is
in the immediate danger zone, before the actual rudder blade would be
jeopardised.



Description of the Invention. Task, Solution,

Advant ages The task of the invention is to provide a
rudder bl ade for ships, which in spite of favourable
flowrelative to external effects due to the effect of
an inpact or a blow or pressure is | ess susceptible
W th respect to damage or destpuction and the flow
body is independently destroyed in the event of
pressure or inpact. At the sane tine it is

advant ageous if the flow body divides the rudder

bl adgyt i SEeevent émméibfféétt bPan Anphei 8ht, blodt Br Pressure on the
areas (A, B), whereby both areas are designe
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is also effective if t angl e a between the

| ongvithautizestabyth \éfollldw’@edﬁo%?fd'ﬁé@ on of the rudder

bl ade and the mddle Iines of the flow body are
differ- ent for the both areas (A B). In terns of the
invention it is advantageous if the flow body has
predeter- mned break of f S|te whi ch | ead to the

dest 3 t b k k) fan IS

|ncreased effect of force bl ow, |rrpact or pressure.

At the sane tine it is a further advantage if the

pr e ddteetasknefothler ieakntidh is ta esoxaalcea mlelshegrlvéﬂtlaaior ships, which in
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ody. But I's al so advantageous if th
pr eaﬂe’shruumareandkﬂ'leaﬂlcwftfodw mssdepmdmwrdamfmd in the event of
reticul ated over the flow body. In ternms of the
i nv ORI Of MB8€% f ective if the predeternined
break-of f sites or predeterm ned break-off lines are
desi gned as material weaknesses, material reductions
and/Adrthe reseme Itime gt isi adaantageam dg@@uﬂo\erhsw givides the rudder

s %I fcﬁeCt\}le\alv?ec'i f|nttng érlré)c ion 8?’ h‘é "htS Iwo areas (A, B), whereby
both areas are designed identically or not ldentlcalfy in profile. In this re-
spect it is effective if the longitudinal middle lines of the areas of the rudder
blade do not match the middle lines of the flow body and form an angle a.

It is also effective if the angle a between the longitudinal middle line of a
region of the rudder blade and the middle lines of the flow body are differ-
ent for the both areas (A, B).

In terms of the invention it is advantageous if the flow body has predeter-
mined break-off sites, which lead to the destruction of the flow body in the
event of the increased effect of force, blow, impact or pressure. At the
same time it is a further advantage if the predetermined break-off sites are
designed as predetermined break-off lines. Also, it is effective if the prede-

termined break-off lines are oriented in the longitudinal and/or transverse



nmetal or a non-netallic material or a netal - non-net al

m xture. I n another advantageous enbodinent it is

effective if the flow body com prises a carbon-fibre
conposite material. In a further advantageous

enbodinment it is effective if the material has

enbedded carbon fibres, graphita fibres and/or

fibreglass. In yet another advantageous enbodi nent it

is effective if the flow body conprises a synthetic
material or synthetic materials. In an advantageous
enbatitectinn dftthe dlowf bedy.iBig it & dlbeativantagedys dthpriredstermined

POM,synt hetic material,, K such. a | yoxynet hyl ene,
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further devel opnents are described in the independent
clains. A particularly advantageous configuration of
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on the outer wall faces of the rudder blade, whereby

t he edge regi ons of both bow -shaped | ongitudi nal
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detachably to the rudder bl ade. The advantage of the

i nventive configuration of the flow body of a rudder
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r udgeses s cadbon-fipee cethposité heaterigint of pressure, bl ow

or inpact effect. There is also the possibility that
conventi onal rudder Dblades can be retrofitted with

tDl.h Z'E'r gvnfgﬂhbv ShvaRdEs eRbbBimdkSit i Rrdve if tHE material has

embedded carbon fibres, graphite fibres and/or fibreglass.

fn yet another advantageous embodiment it is effective if the flow body
comprises a synthetic material or synthetic materials.

In an advantageous embodiment it is effective if the flow body comprises
POM synthetic material, such as polyoxymethylene, polyformaldehyde or
polyacetates.

Advantageous further developments are described in the independent

claims.

A particularly advantageous configuration of the flow body is one where
the latter comprises two individual bowl-shaped longitudinal bodies con-
forming to the flow body, heid in the region of their longitudinal edges via
predetermined break-off lines on the outer wall faces of the rudder blade,
whereby the edge regions of both bowl-shaped longitudinal bodies facing
the propeller are connected via predetermined break-off lines to a spheri-



The invention wll be explained in greater detai

her ei nbel ow on the basis of an enbodi nent by way of
the diagrans, in which: Fig. | is a diagrammtic view
of the stemof a ship with a drive pro- peller, the
rudder bl ade of a rudder, whereby the rudder blade is
fitted with the inventive bul b-ghaped fl ow body, Fig.
2 is a diagrammatic view of the rudder blade with a

fl ow body conprising three conponents in the state of
destruction in an exploded view, Fig. 3 is a frontal

el evat icap-siagdiecomperentlimdgnvédihddied bRty ReBetdéhably to the
the state of destruction, Fig. 4 is a diagrammtic

vi eiMdfief Biadeudder bl ade with the flow body, Fig. 5

is a rear elevation of the rudder blade with the flow

body, Fig. 6 is a side elevation of the rudder bl ade
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t he rudder blade with the flow body, Fig. 8 is a plan

vi eI34% 9f b BuddestTof Bins isdibAt udts (e Rossibility ebihe flow body
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of ship 10 wit drivy ropel ler 12 and a rud- der
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bul b- shaped or zeppe- |in-shaped flow body 20,
preferably designed as a holl ow body and which can be
integrated into the rudder blade 15 and can conprise
two,or .npre. co ents 21, 22, attached to the outer
wal £ §§@ﬂgﬁgggggﬁ%bgﬁﬁﬁhﬁudder bl ade 15. The fl ow

body 20 can aléo be designed as a full body. In exten-

The invention will be explained in greater detail hereinbelow on the basis
of an embodiment by way of the diagrams, in which:

Fig. 1 is a diagrammatic view of the stem of a ship with a drive pro-
peller, the rudder blade of a rudder, whereby the rudder
blade is fitted with the inventive bulb-shaped flow body,

Fig. 2 is a diagrammatic view of the rudder blade with a flow body
comprising three components in the state of destruction in an

exploded view,

Fig. 3 is a frontal elevation of the rudder blade with the flow body in
the state of destruction,

Fig. 4 is a diagrammatic view of the rudder blade with the flow
body,

Fig. 5 is a rear elevation of the rudder blade with the flow body,

Fig. 6 is a side elevation of the rudder blade with the flow body,

Fig. 7 is a frontal elevation of the rudder blade with the flow body,

Fig. 8 is a plan view from above of the rudder blade with the flow
body, and

Fig. 9 is a plan view from below of the rudder blade with the flow

body.



sion of the propul sion axis a bulge, which forns the

fl ow body 20, also known as propul sion bulb or Costa

bul b, is designed in the region of the rudder bl ade

1. The flow body 20 is designed such that in the event

of pressure, blow or inpact effect it is

sel f-destroying. To achieve thegpossibility of

sel f-destruction, the wall 25 o? the flow body 20

conprises individual wall sections 30, interconnected

via predeter- mned break-off lines 40 in the form of

mat eri al weaknesses or shear lines (Fig. 6). The

predet erm ned break-off lines are configured in a

| ongi tudinal direction and/or running transversely to
' . A flow body 20 in the

v 5t rTet eby the predeter-
m ned break- of f Ilnes 40 can al so be |rregular The

predet erm ned break- off lines 40 can al so
di stig-blisbews dhe staratlddobaahin A8 witha ddw@wrggelierm& and a rud-
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r en&PRPY iRtegratad ingo the, reddenplade & A REN GOMiise two or more

i nv a

(1 o piReAE L A2 arlephct 1016E it alfacks 1287 b dhthe rudder

t hebleidieetd. Tiie flaw bodya260 can alsblbrevﬁemgmcéaswmli bddys In exten-

ensures that no excessive ce is  transferr

FUHon 5 e PTGRERN S i buldeny iR PTG 10 10w koY 20, also

rud ti
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a rndidier bladedé. 15 having a fl ow body 20, nmade up of

three individual parts 50, 51, 55. Here the parts 50,

51 formthe sides of the flow body 20 on the sides of

t heThe gy bBB?% i edighdd SuBR thatin thfeoé\iéhttdf'?)rééﬁ% blow or
.e. the substantially sonewhat hem spheri cal

sedmaﬂﬁt effect it is self-destroying.

To achieve the possibility of self-destruction, the wall 25 of the flow body
20 comprises individual wall sections 30, interconnected via predeter-
mined break-off lines 40 in the form of material weaknesses or shear lines
(Fig. 6). The predetermined break-off lines are configured in a longitudinal
direction and/or running transversely to the longitudinal direction of the
flow body 20 in the wall 25 of the flow body 20, whereby the predeter-
mined break-off lines 40 can also be irregular. The predetermined break-
off lines 40 can also be distributed reticulated over the flow body 20.

The predetermined break-off lines 40 are designed and arranged such that
in the outer wall face of the flow body 20 there are no wrinkles, depres-
sions, grooves or the like and thus the smooth outer wall face remains in-

tact.



facing the propeller 12. Arrows X, X1, X2 indicate

that the parts 50, 51, 55 in these directions are

di sassenbl ed formthe rudder blade 15. Typically, the

parts 50, 51, 55 of the flow body 20 are bow - shaped

and preferably formno solid bodies, rather just form

a hollow body in the assenbled 6Gtate, built onto the

rudder bl ade 15. Then the fl ow body 20 conprises two

i ndi vi dual bow -shaped | ongi tudi nal bodies 50, 51,
conformng to the fl ow body, which in the regi on of

t hei An asgagiial giemant ofiffes iB@ative teaigaref thelrdddeablade 15 is that
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body 20. Fig. 3 shows a view of the rudder bl ade 15

with flow body 20 with parts 50,

Then the flow body 20 comprises two individual bowl-shaped longitudinal
bodies 50, 51, conforming to the flow body, which in the region of their
longitudinal edges 50a, 51a are held via predetermined break-off lines 40
on the outer wall faces 15a, 15b of the rudder blade 15, whereby the edge
regions 50a, 51b of both bowl-shaped longitudinal bodies 50, 51 facing the
propeller 12 are connected via predetermined break-off lines 40 to a
spherical cap-shaped component, connected solidly or detachably to the
rudder blade 15 (Fig. 2 and 3).

It is further evident from Fig. 2 that the rudder blade 15 is not a homoge-
neous component, but rather is formed from an upper area A and a lower
area B. The upper area A has at least on its front side a curve or cut,
which is bent or oriented more to the left, and the lower part B has at least
one curve or cut, which is bent or oriented more to the right. At the inter-
face of both areas A and B this difference is evident from the fact that both
front areas are designed as tabs, which do not match one another congru-



51 and 55. It should be noted that in an enbodi nment

the areas A and B can be different so that the

| ongitudinal mddle |lines LML breach the | ead- ing

edge at LML and thus lie outside the mddle Iine M. of

the flow body 20. In another enbodi nent of the

invention, not illustrated here,7 the upper area A can
however al so be identical to the |ower area B, such

that either the deviation of the |ongitudinal mddle

line LML to the mddle line M. of the flow body 20 is
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flowwggpg))évé?)dYEba side elevation fromthe rear left.
Here, the areas A and B are apparent. In the rear area

the areas A and B are identical, whereas in the
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par ta zeficar | y advant ageous here if the pre- determ ned
break-off sites are fornmed by material reduction or
not chi ng,

Fig. 8 and Fig. 9 in each case show a view of the rudder blade 15 from
below or respectively from above. Evident in each case is the angle a be-
tween the longitudinal middle line LM1 of the rudder blade 15 and the
middie line ML of the flow body 20.

Fig. 4 shows a rudder blade 15 with a flow body 20 in a side elevation
from the rear left. Here, the areas A and B are apparent. In the rear area
the areas A and B are identical, whereas in the frontal region they are de-
signed different (see also Fig. 2).

Fig. 5 shows the rudder blade 15 in a view from behind and Fig. 7 shows a
frontal view. In each case the flow body 20 can be clearly viewed.

Fig. 6 shows the inventive rudder blade 15 with the flow body 20, whereby
the flow body has predetermined break-off sites for better self-destruction
in the event of the effect of an impact or a blow or pressure. The prede-



therefore by shear |lines. The predeterm ned break-off
lines 40 are advan- tageously distributed reticul ated
over the surface of the flow body 20. As per Fig. 8
and Fig. 9 the rudder blade 15 has a cross-sectiona
area 16, the longitudinal mddle |line LML of which is
offset at an angle a to the mdg dle |line M of the

fl ow body 20, so that the | eading edge stringer strip
70 of the rudder bl ade 15 facing the drive propeller
12 conmes to rest outside the mddle |ine M of the

f | oveffihed2Breakhsif fditew M#d%t@@é@@él?gﬁ@wﬂeﬁ as predetermined
conprises netal. Though in another enbodinent it can
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gliding quality, which is advantageous for fric- tion
in water. The inventive rudder blade 15 with the fl ow

body gafhy lf’i?uﬁ %q‘daﬁéagﬁ'?%&&ﬁéé déd Fisfrﬁé %(vcf%%sﬁztgi%ﬁgl area 18,

rudder's. Is als the
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bot h superposed rudder de regions A and B facing
thenmcﬂdipéﬂnles‘ﬂLxﬁthetﬂowm(ﬁMOto one anot her such t hat

the | eadi ng edge stringer strip 70 of the upper
rudder bl ade region Ais offset to the port side P and

t heTheabiibody 20 advantageously comprises metal. Though in another
embodiment it can also be formed out of a non-metallic material, such as a
carbon fibre composite material preferably with embedded carbon fibres,
graphite fibres and/or fibreglass. A metal-non-metal mixture can also be

employed.

In another embodiment the flow body 20 can also be made of synthetic
material or synthetic materials. POM synthetics can be used in this case,
such as polyoxymethylene, polyformaldehyde or polyacetates. These ma-
terials typically have a high gliding quality, which is advantageous for fric-

tion in water.

The inventive rudder blade 15 with the flow body 20 is used advanta-

geously in fully suspended rudders.

It is also effective if the flow body 20 is integrated in the rudder blade 15 or
the flow body 20 is attached half and half for example on both sides of the
rudder blade 15.



edge stringer strip 71 is offset to the to the
starboard side S, whereby the reverse offsetting is
al so possible. The outer wall faces 15a, 15b of the
rudder blade 15 are united in an end strip 75 averted
fromthe propeller 12 (tw sted rudder). By the

| eadi ng edge stringer strip 70, 9/1 of both rudder

bl ade regions A and B being offset to one another, so
that the | eading edge stringer strip of the upper
rudder bl ade section is offset to the port side and
the |l eading edge stringer strip of the | ower rudder
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Sec-hdth@ugetpddS Ridde? bidHe Féogfér?fgréhtf Bq‘ﬁci"ﬁggg% :}J‘?%P%I(Ijer 12 are

| eadi ng edge stringer strip ower r e
sectoftgetite @id savthes-such {hat ttheildadingredgec btringee strip 70 of the
resultin i,n mrror-inverted cross-sectiqpal )
or oA e bl st 4 REMREGICHE BoRradady andate leading
of saye tringeestripdr AieofkPetdRsihgnednhacismhdany ske S,hﬁmereby the
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t he rudder bl ade contributes to a drop in fuel con-

sunption. There is an inprovenent in efficiency, in
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t Ction 1 SRS& tottng s{alf'goggd sigeaaned t(he I%}éding edge stringer strip of the
lower rudder blade section is offset to-the port side, in each case resuiting
in two mirror-inverted cross-sectional profiles of both rudder blade regions.

The advantage of such a rudder blade 15 designed according to the inven-
tion having two mirror-inverted cross-sectional profiles is first that it pre-
vents vapour lock and it also prevents erosion phenomena on the rudder,
occurring through cavitation in fast ships with high-load propellers. The
special configuration of the rudder blade contributes to a drop in fuel con-
sumption. There is an improvement in efficiency, in addition to consider-
able cavitation protection. There is also substantial economising in weight.



characterised in that the flow body (20) is designed
to be self-destructive or self- releasing in the event
of an increase in the effect of force, blow, im pact
or pressure. 2. The rudder as clained in Caima1l,
characterised in that the flow body (20) divides the
rudder bl ade (15), viewed in theydi- rection of

hei ght, into two areas (A and B), whereby both areas
(A and B) are identical or non-identical in profile.
3. The rudder as clained in Claim1l or 2,
characterised in that the | ongidig@ nal mddle |ines
(LML) of the areas (A and B) ©of the rudder blade (15)

do not match the mddle lines (M) of the flow body
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i ndi vi du l.,sections (30) the wall (25) of the
flow bod@adgb)s)has predet erm ned break-off |ines or

respect i ¢AhvaddsRsief Arthafm ned break-of f sites (40),
which in the event of an increase in the effect of

force, bithay flawphedy d2Opriesdesignedatts e siifsdesinictive or self-
of the releasing in the event of an increase in the effect of force, blow, im-

pact or pressure.

2. The rudder as claimed in Claim 1,
characterised in that
the flow body (20) divides the rudder blade (15), viewed in the di-
~ rection of height, into two areas (A and B), whereby both areas (A
and B) are identical or non-identical in profile.

3. The rudder as claimed in Claim 1 or 2,
characterised in that
the longitudinal middie lines (LM1) of the areas (A and B) of the
rudder blade (15) do not match the middie lines (ML) of the flow
body (20) or respectively deviate from one another and form an an-

gle a.

4, The rudder as claimed in Claim 3,
characterised in that
the angle a between the longitudinal middle line (LM1) of a region
(A, B) of the rudder blade (15) is different and the middle line (ML)
of the flow body (20) for both areas (A, B) is different.



fl ow body (20) and which are designed as materi al
weaknesses, material reductions, shear |lines or
perforations. 6. The rudder as clained in any one of
Clains 1 to 5 characterised in that the
predeterm ned break-off |ines (40) are designed
running in a |ongitudinal direggion and/or
transversely to the longitudinal direction of the
fl ow body (20) in the wall of the flow body (20),
whereby the predeterm ned break-off |ines (40) can

al so5be i Theauddudr.as/clailhéd iidagbnasf Clginiedtd B, any one
of Claine 1 to 6, characterised in that the
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spheri cal cap- shaped conmponent (55), which is
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Ga s 1B PaBRL soa i n that ¢ he rudder bl ade

(15) has tife predetefrtiiddobrdalabfdinekbi40) her 885ighd@ running in a
longitudinal direction and/or transversely to the longitudinal direction
of the flow body (20) in the wall of the flow body (20), whereby the
predetermined break-off lines (40) can also be irreguiar.

7. The rudder as claimed in any one of Claims 1 to 6,
characterised in that
the predetermined break-off lines (40) are distributed reticulated
over the flow body (20).

8. The rudder as claimed in any one of Claims 1 to 7,

characterised in that

the flow body (20) comprises two individual bowl-shaped longitudi-
nal bodies (50, 51), conforming to the flow body, which are held in
the region of their longitudinal edges (50a, 51a) by predetermined
break-off lines (40) on the outer wall faces (15a, 15b) of the rudder
blade (15), whereby the edge regions (50b, 51b) of both bowl-
shaped longitudinal bodies (50, 51) facing the propeller (12) are
connected by predetermined break-off lines (40) to a spherical cap-
shaped component (55), which is connected solidly or detachably to
the rudder blade (15).



| ongitudinal mddle line (LML) is offset at an angle a
to the mddle line (M) of the flow body (20), so
that the | eading edge stringer strip (70; 71) of the
rudder bl ade (15) facing the drive propeller (12)
cones to rest outside the mddle line (M) of the flow
body (20). 10. The rudder as clapnmed in any one of
Claims 1 to 9, characterised in that the flow body
(20) and its conmponents (50, 51) conprise netallic or
non-nmetallic materials such as carbon fibre conposite
materials, or fibre conposite materials wth enbedded
graphite fibres or fibre- gl ass, a netal -non-metal
m xt@r e, Bhewddesasclamest inndny one of Kdaimsdtiée 8as
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| eading edge stringer strip (71) is offset to the
starboard side (S), or also vice versa, whereby the
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the flow body (20) and its components (50, 51) comprise metallic or
non-metallic materials such as carbon fibre composite materials, or
fibre composite materials with embedded graphite fibres or fibre-
glass, a metal-non-metal mixture, a synthetic material.

11.  The rudder as claimed in any one of Claims 1 to 10,
characterised in that
the flow body (20) comprises POM synthetic, such as polyoxy-
methylene, polyformaldehyde or polyacetates.

12.  The rudder as claimed in any one of Claims 1 to 11,

characterised in that

the leading edge stringer strips (70, 71) of both superposed rudder
blade regions (A and B) facing the propeller (12) are offset to one
another such that the leading edge stringer strip (70) of the upper
rudder blade region (A) is offset to the port side (P) and the leading
edge stringer strip (71) is offset to the starboard side (S), or also
vice versa, whereby the outer wall faces (15a, 15b) of the rudder
blade (15) are joined in an end strip (75) averted from the propeller
(12).



