1 LINKAGE DEVI CE FOR FLAP RUDDERS FOR WATERCRAFT The
invention relates to a |linkage device for flap
rudders for watercraft, in particular ships,
conprising a first bearlng qou5|ng in which a sliding
piston and a first bearing, in particular a sliding
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in particular a sliding bearing, are |ocated.
Rudders with fins or flaps are al so designated as
"flap rudders". These nostly conprise so-called full
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are frequently configured to be forcibly controlled
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’ ééﬁé&éd. By this means a larger deflection of the propeller jet and higher
rudder forces can be achieved with flap rudders so that an improved
, manpeuvrability is obtained compared with rudders without flaps. The flap
should therefore be swivellably connected o the {main) rudder blade of
- the rudder and is nomally pivotable about a vertical axis or about an axis
parallel to the end strip-of the rudder blade in the built-in state. The
articulation device according to the invention is used for the articulation of
a flap of a flap rudder and can be used in principle in all known types of
rudders, but preferably in full spade rudders or in heel.ésupported rudders

mounted in the stern.

In p'rinciple the present invention can be used for all types of rudders,

wherein the articulation device according fo the invention is predominantly



In principle the present invention can be used for
all types of rudders, wherein the articulation

devi ce according to the invention is predomnantly 2
suitable for rudders in ships in the conmercial or
nilitary area. These inclug% bot h ocean- goi ng
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[ 1e rudder is frequently aligned ‘
Qﬁ‘b‘?‘fﬁﬁdﬂ&iﬁﬁ ”ﬂgﬂzont ally, such pistons are also
known as horizontal pistons. Furthernore, the known
articulation device has a second bearing housing in
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rudder is frequently aligned approximately horizontally, such pistons are
also known as horizontal pistons. Furthermore, the known articulation
device has a second bearing housihg in which a linkage pin or bolt is
‘mounted by means of a second sliding bearing. The second bearing
housing is firmly connected to the hull. In principle, however, the linkage
pin could also be firmly clamped in the axial direction so that the second
- sliding bearing would be omitted. Such a linkage device ensures secure
forced articulation of the rudder flap when setting the main rudder. At the
same time, by mounting the sfiding piston in .a sliding bearing and
optionally the linkage pin in a second siiding bearing, extensive degrees of
freedom are created for the articulation device with the result that the

bearing surfaces are subjected to relatively litile loading. The connection



sliding bearing would be omtted. Such a |inkage
devi ce ensures secure forced articulation of the
rudder flap when setting the nain rudder. At the
same time, by nounting the sliding piston in a
sliding bearing and optiongﬁly the linkage pin in a
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with a linkage device having the features of claim 1.

According to this, a linkage device of the type specified initially is
configured in such a manner that the first and the second bearing housing
and/or the sliding piston and the linkage pin and/or optionally the first and
the second bearing each have substantially the same diameter and/or
substantially the same width and height. Since respéctiveiy one
component pair of the two systems “sliding piston” and “linkage pin” of the
articulation device is configured to be the same with regard fo its
dimensions, it is achieved that the entire articulation device is designed
according to the maximum load which prevails in one of the two systems

siiding piston and linkage pin, and consequently the safety overall is



configured in such a manner that the first and the
second bearing housing and/or the sliding piston and
the |linkage pin and/or optionally the first and the
second bearing each have substantially the sane

di anet er and/ or substantiaﬁly the sane width and
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in the case of cylindricai hollow bodies such as, for example, the bearings
or the bearing housing can be, both the inside diameter and also the
outside diameter can each be configured to be the same. Preferably both
inside and outside diameter of one component pair, preferably of the first

and second bearing housing, are each configured to be the same.

By providing component pairs of the same diameter or the same width and
height, for the production of a component pair only a single base
component needs to be provided or stored and merely adapted with

regard to its length for the respectively required system.



the one hand safety is nmaxi m sed and on the other
“hand manufacture or storage is sinplified. In the
case of cylindrical hollow bodies such as, for
exanpl e, the bearings or the bearing housing can be,
both the inside dianeter and al so the outside
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must necessarily be adjusted to the dimensions of the sliding piston or the
linkage pin. Particuiarly preferably the bearing housing is additionally also
the same and configured to consist of the same material. In this case, the
articulation device or at least the essential parts of the articulation device
can be made of three base materials or workpieces since each of the
three component pairs of the articulation device (sliding piston and linkage
pin; first and second bearing housing; first and second bearing) is each
made of one base material. By this means the costs of storage and
manufacture are significantly reduced and the manufacturing process per

se is accelerated.

If sliding piston and linkage pin are substantially provided with the same

diameter, it is further preferred that the size of the diameter is determined



di mensions and are configured to consist of the sane
‘material, it is expedient to dinension at |east the
first and the second bearing, if present, to be the
same and formthemfromthe sane material since the
bearings must necessarily e adjusted to the
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if, for example, a suitable recess for the larger outside diameter of the
bearing is provided in the inner surface of the bearing housing. It ié
expedient to use bearing bushes for the design of bearings or siiding
bearings sincé bearing bushes can be easily and inexpensively

manufactured from common components such as tubes.

In particuiar, it is preferable if the first and/or the second bearing are
configured as solid friction bearings. Such bearings are also calied “self-
lubricating bearings” since one of the mounting pariners has self-
lubricating properties. These bearings manage without additional
lubrication or lubricants since grease lubricants are embedded in the

material they are made from and these reach the surface due to



are expediently configured as bearing bushes, i.e. as
cylindrical hollow bodies which are to be inserted
in the bearing housing. The inside dianmeter of the
beari ng housi ng which is advantageously al so
configured to be cylindricgi or as a cylindrica
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frequently avail abl e on
piece of the cylindrical solid body. The term “cylindrical solid body” covers

all cylindrical bodies which have a solid cross-section, i.e. are not hollow.
A sliding piston or a linkage pin can be simply created from the cylindrical
-solid body by separating or cutting off two pieces. Furthermore, a first and
a second bearing housing can be created by separating two pieces from
the hollow body. The bearing body is configured for mounting or
‘supporting at least a piece of the cylindrical solid body (sliding piston).
Either the entire bearing body can be used for mounting or a piece can be
separated. If the linkage pin is mounted (displaceably along its longitudinal
: axis); a further piece is expediently separated. The solid, the hollow body
and the bearing body thus form the base or starting materials from which a
. linkage device according to the invention can be created. In principle, the

kit can be of a complete nature so that no further additional components or



the market in the formof a cylindrical hollow body
or a tube having a specific length. In this respect,
both a first and a second bearing can be sinply
created within the framework of the present invention
by sinply cuttlng SU|tabIef%ear|ng bushes to the
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Furthermore, the object forming the basis of the invention is achieved by a
method for producing a linkage device for flap rudders for watercraft, in
particular ships, comprising a first bearing housing in which a sliding piston
and a first bearing, in particular a sliding bearing, are arranged and a
second bearing housing in which a linkage pin and optionally a second
bearing, in particular a sliding bearing are arranged, wherein in order 1o -
produce the sliding piston and the linkage pin, two pieces are separated
from a cylindrical solid body, in pariicular a round steel body, wherein in
order to produce a first and optionally a second bearing at least one piece
is separated from a cylindrical, hollow bearing body, in particular a tube,

wherein in order to produce a first and a second bearing housing, two



device is readily possible. Thus, for exanple, the
kit can conprise optionally suitable connection
nmeans for connecting the two solid body pieces.
Preferably the outside dianeter of the bearing body
is the sane as or slightlysfarger than the inside
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esgion|of 2 isdliinepdapiaoe prataidasefrpry that bearigg body piece or
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body and solid body, the sane configuration of the
two aforesaid dianmeters is expedient. Finally, the

Yethe MEuFSD Sﬁéor?ifin%{betﬂéofnlvgﬁgﬁﬂﬂﬁ aea%H CEQS% 1854 &8 b two

be sel'ected 10 be greater t t of the bearing
bates aentherdfore bephraied ofty exampigvingd edttingrfréroraricpiindrical
bearing housi ng. Fuythernor t he ohject form,nng the
5360 bogy. 3 beantadiadvoand & vt 64 bl aragtaldononents
BF&@%W%&nﬂi%ag@r@e%é@efBf kB bHIdREs e  aforesaid
wat ercraft, In particular ships, conprising a first
bempiomgnteocan bg dimadsiatedisslthal theydiaseosuchaadength that in
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particular a sliding beari ng are arranged, wherein in_
offdet remairsy daaic sotlie bsl ugeAgagrist dar sxamme, fom pag@uCing

. : ! o se o . cal
BP e uEER  SeFicBCr B, s, s Mo bR coue, be
sBpafitéle frdn® twoodifierera dylingticainsblidpbodyabl irailsre dwbdvhich
bearing at |east one piece is separated from

aye iidenticahlin ragRIchip el idgensipping Ar 5B@P{i%m§?eraand their
W&E’[Srial and assembled together in a linkage device. The bearing body
piece or the pieces of the bearing body are each inserted into a piece of
the hollow body and fastened there. Consequently, the holiow body piece
forms the housing and the bearing body piece arranged in the same forms
a bearing or sliding bearing. The solid body pieces forming the siiding
piston or the linkage pin are then inserted into the bearing body piece or
into a hollow body piece and thereby arranged in such a manner that
respectively one end region of the solid body piece protrudes or projects
from the bearing body piece- or holiow body piece since the fastening of
the two hollow body pieces or the sliding piston and the linkage pin in the

two protruding end regions must be accomplished in an expedient



wherein in order to produce a first and a second
bearing housing, two 9 pieces are separated froma
hol | ow body, in particular a tube, wherein the
beari ng body pieces or the aring body piece are
‘each inserted into a hoIIo body pi ece and fastened

e OBl hoaAhhdh U LSS e BRE) g e
Rk e8n dadisdd ¥BF Y cavidadtiggd i n such a manner that in

each case at | east one en region of a solid body
pi ece protrudes fromthat bearing body piece or
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esf RNErhRYd innthehipiner @idd eastie PBROWhdyegieesSor faﬁstérhlﬂg a
met hod according to the invention, in each case
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or steel. The aforesaid onents. can
tAsteniag obriwess PRating Haad &\%es@@ﬁ aohl%gwyt Rigice; fan be

SEAea s %’H%Bu?ﬂ}@ﬁﬁ@”‘%ﬁ?’%’*ﬁgi&ﬁ%%“H*%“%%‘grrs?“"“ or

fanieniag mdé@ys.can al so have such a | ength that an

of fcut remains that could be used again, for exanple,

for produci-ng another articulation device. Thus, for

PR hfiord, \1‘9? BbREE Forffity %é)sas@%mﬁ@ﬁrﬁfénhbﬁreah% achieved
erent cylindrical solid bodys or simlar, but

m—,nuslmg arosrhnmmal isohfl bodyr ergaadtcutartanmundostﬁehmdmm@ollow

their_di. ter their | I
Bbgic nerpatHolE! 4,0BE AW e Vil RSy BRRTI, By
partidifarP e, %rt;ﬁ@db@ﬁh@l Agliflkshe HewiRAchr lﬂﬁpenmérs for
Into i ece of the hollow body and fastened there.
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[ h | arranged in the
gg@sfgpﬁ@%ég ear ?Cﬁhlq%r'@égl ‘lr’?r?g)‘ageari ng. The solid
body pi eces form ng the sliding piston or the
Imkag Pln are then inserted into the beari

igpla

n
phecad tion device according to the invention is expta%ed in further
detail by an exemplary embodiment shown in the drawing. Shown

schematically in the figures:

- Fig. 1 - shows a side view of a flap rudder with a linkage device,
Fig. 2 shows a cutaway detail view of the articulation device from
__ Fig. 1 and
Fig. 3 shows a sectional view along the section B-B from Fig. 2.

Fig. 1 shows a side view of a rudder 100 according to the invention which
comprises a rudder biade 10 and a force-controlled flap 20 mounted in an
articulated manner on the rudder blade 10. The rudder type shown in Fig.

1 is a so-called “heel-supported rudder” which is mounted both in the



into a holl ow body piece and thereby arranged in such
a manner that respectively one end region of the
solid body piece protrudes or projects fromthe
bearing body piece or hollow, body piece since the
fastening of the two holloaﬁbody pi eces or the
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acylndrlc npartl ular a round steel
bﬁdycorapmmﬂsl two alitmyatedrcqenections 2 aa2( by, whict means the
yI| drical holl ow beari

88&2 dhSisst oAy Ml gaetes o RO IAdEE bRasfiag i the

jon 6t B @éder bﬁldl%alfr’falIi’ﬁk}I éﬁgémzosrhé'h%pbzafllsn@mfgured
ody i3 configured for moulting at |east one piec

sﬂvl\tdiiebb/ydm Her fusider b&adaﬂ B@dynemo‘éwm cﬁmlcaﬂaf@ﬁl connectlon

Pie, e Glte g heCTama e andab ATt 24 The

ucmglmﬁmui Nfis ohQMe ﬂa'pciaerrgtd:@méad apprtdmnéﬂegupasnel to the
1 shows a side view of LFiarudder wWth a
2N

|l¢nd{talgmaﬂ@na:@f the gudder diade % sdfie Bitdar|axis efrsption
4Be FRThLAHLAL tRE MABVAE BrojEQIT by a relatively short amount beyond

the rudder blade 10 in the uppeér region and ends flush with the rudder

blade 10 in the lower region.

The flap rudder 100 further has a linkage device 50 for linkage of the flap
20 to the rudder blade 10. The articulation device 50 is formed by a first
bearing housing 51 which is arranged horizontally and connected to the
flap 20 on the upper side thereof, a siiding piston/horizontal piston 52
arranged in said first bearing housing 51, a second bearing housing 53
which is arranged vertically and connected to the hull (not shown here)
and a linkage pin/vertical piston 54 arranged in said second bearing
housing 53. For fastening the second bearing housing 53 on the hull there
s provided a holding frame 60 which is configured as a horizontaily
aligned plate and is firmly connected to the second bearing housing 53 by

means of welding. The first bearing housing 51 is also connected to the



Fig. 1 and Fig. 3 shows a sectional view along the
section B-B fromFig. 2. Fig. 1 shows a side view of
- a rudder 100 according to the.invention which
conprises a rudder blade 10,and a force-controlled
~flap 20 nounted in an arti&glated manner- on the

ud bl ade 1 R '
558 5By oo loye Bl S e ot lecht 4 ars oo by
Oﬂirﬂiricﬁl hBFPov'\lt1bodJl@s£7quI:>@|§§JI whilst it hovedistongd BB, 34gb0sist of
| ower side the rudder 100 has a pintle 30 for

ﬁfmﬁﬂcﬁb splid theslyst whiehofin athghumdqﬂe@tecgﬁa/tﬂ v In Q. 1,
bieh PHBREL v Ancihcd e 521 P TR ) 88 fousing 51, 53

fl’hd(i% @d sedibng o4t 6an standing lehetarmddyEDrthGQonally to each

rotatabl e around the rudder. The. rudder g %L LL
piharigredpigreennarted bynacaps @it Ninggdeoly §- The inge bolt 55

r e d 0 of
FHSIRE" W, S ot o, (7 BhsBURTEALR0 B onaing
niumerigiorthelike ketiod adctheglap]zo mrdbby:onwnsata‘d a
journal bearing 42. The rudder blade 10 has a | eadi ng
edge 11 facing a propeller of a ship (not shown here)

W‘dét]%ﬁ ma &aﬂeB L |§n§hc%vrf fRbn dtfdRedbliddsen Fig. 2 and
trail |nge ating the flap 20. The flap rudder

$Bﬁwsdhpral$|eelatmn @amq:e:lﬂoafrem Fibnhdeta eaetiangd viewbin the

h
BHialchiTheay Hrarer it 98 el oo e 1o Wignythe piston
.bﬁﬁl' RQidHs 5he s4ddrbjcet Aden &ﬁéllHoluﬁmggd&‘E 42 asTiae dsl amear

i s confi gured swi vel | ably on the rudder bl ade 10
b@g!onemsth@f isped wfacemmtbdb@@nm@cmq’uﬁmg@@ 9dphave a

PRUREGRaF St BE rdspPatth 87871 LA L bp g oty o

' @RAFiAY I bRhelsyingarial! ial edch bheheée)metssésr(5|11aﬂ35) othe first
the rudder blade 10 and to the rudder axis. of

pegERg dreing soropigedhdithoine, re@fﬁ@rfqeaﬁumebrﬁﬁ &bfsthgy sgeond
_thﬁhg%%lrrﬁé%%&eogﬂlﬁg%e Pé}?:[ béijﬁﬁt %@F%ﬂﬁrggushes
Bosted 50 can b Endtenet zrrtt@ ETesSses 511 531 of the first or second
bearing housing 51, 53, for example, by means of thermal expansion. Both
bearing bushes 56, 57 end with their end facing the hinge bolt 55 flush

with the respective bearing housing 51,-53. The bearing bushes 56, 57
| can be made, for example, from a -self-lub’ricating plastic material.
However, an embodiment made of metal, for example bronze, is possible,
wherein a lubricating fiilm shouid then usually be provided between pistons

52, 54 and bearing bush 56, 57.

The sliding piston 52 is slidable along the longitudinal axis 514 of the first
bearing housing 51. The linkage pin 54 is likewise slidable along the
longitudinal axis 535 of the second bearing housing 53 and is also
rotatable around said axis. During a rotation of the rudder 100, i.e., when

| sét-ting the rudder, the linkage pin 54 turns about the longitudinal axis 235



The flap rudder 100 further. has a |inkage device 50
for linkage of the flap 20 to the rudder bl ade 10.
The articulation device 50 is formed by a first
beari ng housing 51 which is grranged hori zontal Iy and
connected to the flap 20 oﬁ t he upper side thereof,

Bl BBl RR AR 85 BB L APACftRermore
BRUSHEdISg PhstoMBRClastehedl toathgdrhkeage tpie 84! by AR@Nns of the hinge
connect ed to the hull (not shown here) and a lin

ppli/abeslidasainsisies then fisd haariggeersing o4, whesebndne flap920 is
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al i gned El ate and is firmy connected t
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andist iherfest baaringyhousing &alis bpleh(al/bbt}deads (tubes)

whil st the two pistons 52, 54 consist of cylindrical

solid bodys which, in the undeflected state shown in

Fﬁh% sllaﬁlg @é&)}h 5Y RirRfeld 4 h*bﬁ%:ﬁfaﬁ sbR9bBAy Pasd a Sidteter 522

fromt eari ng housing he two end regions
Biich Badrespamis ho tbabﬁamﬂﬂaﬁﬂ? erﬂﬂ&oktjimel pint 84ed bR first

S8 B F-2AT SR e MoEMs6L yiudh BSFebBlien e
0 tIRRS tilnMtef 875 A thy sBesst Barim@bask S70The esitié keameters
acting on the flap 20 can be conpensated. A detail A

iohdihe dwedbearing jushes H6sfywalsoncarresng yith eadwother and

Igpaesé ﬁﬂﬂggpﬁ)é(gﬁg?wqﬁ) @fete d\i/\llgwe%nlsﬁgﬂj g;‘ﬁg;cﬁl tﬁ% t\‘;vﬁ%tons 52,
Ba. sEpaly, hike buwidd ilametstgs1pegl dine ffrrsmbeianng hdmesmg 51

pi ston end regions 521, 541 ject fromth
ﬁ@uﬁgwgﬁ 38, a5 gy lRdicH ggucyvrﬁgé’y GIERSPRNAR it dhe outside

:[c)ﬁeHr?ﬁé W3AGE thgoé&cﬁfba %ﬂn?"h@uﬁﬂq 53l gjs2P cBﬁﬁ udd as a

er al” recess or entati on 531. A slTding
legidrivg! fraliowdbogly. aThbelasldegdmm%terss 51As&Btedr the dizsthand
%]:acctarl? Sgeéﬁggesﬁggsu(lm%ﬂ 5&% ) é!stohecorr.espond with each other.
Consequently, both the sliding piston 52 and the linkage pin 54 can be
made from one workpiece, for example a round steel. in order that both
the two bearing housings 51, 53 and the two bearings 56, 57 can each be
made from one workpiece or from one tube, the wall thicknesses of the
two bearing housings 51, 53 or the two bearings 56, 57 are also
configured to be the same. The thickness of the recesses 511, 531 is also
configured to be the same in the two bearing housings 51, 53. Only the
- length of. the recesses 511, 531 differs from one another in relation to the
housing longitudinal axes 514, 535. Likewise, the two bearing bushes 56,
57 and the two tubular bearing housings 51, 53 can each be made of a
common workpiece which is in each case merely cut to length. By this

means the manufacturing expense of the articulation device 50 is



beari ng being provided with the reference nunber 56
and the second bearing being provided with the
-reference nunber 57. The bearing bushes 56 and 57
can be fastened in the recegges 511, 531 of the first
or second bearing housi ng , 53, for exanple,

nmeans o S.QN t b [

5P IRl L RALR) P B i ﬁﬁeésé%t?“é@ﬁﬁeééﬁﬂ to
@j(tbhqgm@ad@igp@@r@aggdbearl ng housi ng 51, 53. The
‘beari ng bushes 56, 57 <can be made, for exanple, from

a self-lubricating pl astic naterial However, an
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ﬂﬁJﬁﬁHa)gehﬁn 1340 Hettedt ban bheecsegpi ’m’abﬂm fré@ enBaregiech 541 of the

b bush 56, 57. Th I t
gff%%@ 5 cswomaumsina?t%&}e% R BRBGEpiately catrally

ﬁ hﬁR?@éaﬂt5é4 %Itudlngﬁﬂ&ﬂaﬁébeSBSkﬁﬂbSﬁee end

axis 535 of
mp@mcﬁz‘jeaf ithnegy stidungy pgstm £honi theapther handatsappefigured as

around said axis. Duri a r.o n of the.ru

Yok Shagst Spfeertineards M M EAioERr SoRbSFing 18 Yorg 521
?ﬂdtﬂ{en%véip%1 td“%ih@é‘gbélﬂctw% amben RRloubh both tdteresaid
I xed second bearing housing 53 connected to the
hairiponeaist stethab aesonngietios lin &m@apngt oha S2rdar iqinldg ade.
the linkage pin 54 by neans of the hinge bolt 55
slides inside the first bearing housing 51, whereby
the flap 20 is deflected with respect to the rudder

bl ade 10. Fundanental ly, however, it would al so be
possible for the linkage pin 54 to be fixed in the

| ongi tudinal direction 531 and only arranged

rotatably about the |ongitudinal axis 535. The
second bearing housing 53 has a cover plate 532 in

its upper region whilst the first bearing housing 51
is open at both ends. The sliding piston 52 formed as
a cylindrical solid body has a dianeter 522 which
corresponds to the dianmeter 542 of the linkage pin
54. The first bearing bush 56 has an outside
di aneter 561 which corresponds to the



outsi de dianmeter 571 of the second bearing bush 57.
The inside dianeters of the two bearing bushes 56,
57 al so correspond with each other and correspond
approximately to the diametegrs 522, 542 of the two
pistons 52, 54. Finally, t out si de di aneter 512 of

h? first. bearing housing 51 configured as a
E§i§¥ﬂﬁ5ﬁgﬁ hol | ow body corresponds to the outside
di aneter 533 of the second: bearing housing 53 al so

configured as a cylindrical hollow body. The inside
dbanet ers Bugldes34 of the first and second bearing

using 51, 5 I correspond with each other.
kaltgnsequent W,d%ﬁgp%oqehe sli-ding piston 52 and the
hitnkage pi nebdingasidee ~nmade from one workpi ece, for
exanple a round steel. In order that both the two
B8ari ng hofiddgs biade trajling gdgBe two bearings 56, 57
n each b r wor kpi ece or from one
ﬁﬁbe, t he \%éﬂd{agijﬁf(%kéﬁggg%@nof the two bearing
Bousi ngs S5Fjafb3 or the two bearings 56, 57 are al so
configured to bhe the sane. The thickness of the
?éée%%és 5 ATICLAEd COMYESHON conf i gured to be the sane
hR the two ' i&g@ings 51, 53. Only the length
o? t he recer e{srérg%%, 31 differs fromone another in
B6él ati on t @intlkee housi ng | ongi tudi nal axes 514, 535.
hi kew se, g‘wqe t WO bEari ng bushes 56, 57 and the two
Mbul ar beBUIIE ROSEI ngs 51, 53 can each be made of a
agnmon wor kh&giggWhi ch is in each case nerely cut to
l'ength. By this “nmeans the manufacturing expense of
#Re arti culaufmal bgelinge 50 is 14 significantly
reduced an t 1 e tinme the safety wth respect
P8 exter n%lrﬁ‘?"ggﬁinlagaﬁﬁcreased. Figure 3 shows a
gactional Vinbahanghbhsingection B-B fromFig. 2
through the Iinkage pin 54. Here it can be seen that
BAd free emMPOEs8§i on 541 of the linkage pin 54 is
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Ibaggi t udi nahsid idtarbdter of fiestfeaeingiebusing

514 Longitudinal axis of first bearing housing

52 Horizontal piston/sliding piston

521 Sliding piston end region

522 Diameter of sliding piston

53 . Secend bearing housing

531 Recess

532 Cover plate

533 Outside diameter of second bearing housing
534 inside diameter of second bearing housing
535 | ongitudinal axis of second bearing housing
54 Vertical piston/linkage pin

541 Linkage pin end region

542 Diameter of linkage pin



region 521 of the sliding piston 52 on the other hand
is configured as yoke-shaped and enbraces the web
541. For connecting the yoke 521 and the web 541 a
hi nge bolt 55 is driven thr?ggh bot h af oresaid
conponents so that a connection in the manner of a
g%rdan joiEmg%gbque. 15 Reference |ist 100 Rudder

‘Rudder bl'atie 1 Leadi ng edge 12 Rudder bl ade
tgai |l i ng eppst bdaritgudder axis of rotation 20 Flap
21a, 21b Articul ated connection 24 Flap trailing
884e 30 Pi RiameteyffirideariPest 41 A adding 42

urnal beaL| Articulation device 51 First
égaring ho%%kﬁgdt%%ﬁ ecess 512 CQutside dianeter of.
671 st bear Digmbtarsifsgcobd Bebrisgde di aneter of first
bearing housin 514 Longitudi nal axis of first
Blaring hoUQ#Hggf%ﬁnﬁbrizontal pi ston/sliding piston
521 Sliding piston end region 522 D aneter of
sliding piston



53, Second bearing housing 531 Recess 532 Cover
plate 533 Qutside dianmeter of second bearing housing
534 Inside dianeter of second bearing housing 535
~Longi tudi nal axis of second1 earing housing 54
Vertical piston/linkage pin 541 Linkage pin end
region 542 D aneter of ki e pin 16 55 H nge bolt
56 First bearing 561 Di é%éggﬁﬁ%i first bearlngg 57
Second bearing 571 Di aneter of second bearing 60

Hol ding frame 17 Cains A linkage device (50) fo i
fl ap Aubialeade (deoige f(6P) viat dfar dnedersn (1004 %f?rcmaé‘?mfaft In

hi _
\?vh: gﬁpaﬁ%ﬁférrosﬂrﬁgpl r bFSﬁl&%%)eﬁlrSlt Hﬁyﬁg‘&b@@u i which a
(56), slidingaistoau({52) andla ﬂlsmgaedmgr (Sﬁg waparta:rwaamgesdldmg
and a second bearing housin ééﬂ) \A,EI ich a E ﬁ
i N (gaﬁxrlragwarearr%}s@d@ndaa@%e A bEBHRY RgUsies)(53] i witich a
parti ﬁr‘ﬂlaﬁ 8kl Qha%pﬁﬁﬁélwg’se%ﬁd PehAnggeT), |n particular a

char act | nt the irst and the ~“second
bear i sigjlh@lhnalangg( 515 aﬁ*ﬁpgedz,nddamchensewlm thatdhpifgsioand the

(52), a0chnd heabadSaREnEL B! 38 IOk SBbPARIAY 64 onc

subst gy liigkbye (B SR afdAsTebBliokdl2the first and the second
bearing (56, 57) each have substantially the same diameter (512,
513, 533, 534, 522, 542, 561, 571) and/or substantially the same
width and height. '

2. The linkage dévice according fo claim 1, characterised in that the
first and the second bearing housing (51, 53), and/or the sliding -
piston {52) and the linkage pin (54), and/or optionally the first and

the second bearing (56, 57) each consist of the same material.

3. The linkage device according to claim 1 or 2, characterised in that
the sliding piston (52) and the linkage pin (54) have substantially
the same diameter (5622, 542), wherein the size of the diameter is
determined with reference to the loads acting.on the sliding piston

(52) during operation.

4. The linkage device according to any one of the preceding claims,
characterised in that the first and/or the second bearing (56, 57) are

configured as bearing bushes.

5. ‘The linkage device according to any one of the preceding claims,
characterised in that the first and/or the second bearing (56, 57) are

configured as solid friction bearings.



513, 533, 534, 522, 542, 561, 571) and/or
substantially the sane w dth and height. 2. The

| i nkage device according to claim1, characterised in
that the first and the secigd beari ng housing (51,
53), and/or the sliding piston (52) and the |inkage
pin (54), and/or optionally the first and the second
bearing (56, 57) each consist- of the same naterial .

8. Th?hbillﬂ’kﬁg@ d&i/‘{cté?éc@@r@m’fgjltdl@nyoorﬁé af thel pmca"dmg claims,
characterised in that the sliding piston

the | chiagterised insthat the dfirstigadait thal $6;p0ndqeeewaﬁa (56 57)
d t
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the sliding piston (52) during operation. 4. The

i nka e devi ce according to any one of th recedi
€ ai b, Mo Feddes (APDL 1 WaLerafL N Barioplay SRt Ghaf fgerised
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bushes. nkage device according to any one
t he paeo@dirrgyto@duwmeofﬁimpmedmgscdalmm that the
first and/ or the second bearing (56, 57) are
configured as solid friction bearings. 18 6. The

I8' n kaﬂewgﬁaégrggt gf?é’fn@h&g al %léné’hé}ﬁéte?fse&l e tHHt 266 Yatereraft

clai ns sed in that the first and/or the
secondobmsesuga(ﬁep Sl}'c)dercdm@@)stha)mnga aolnkegiealdgvice (30)

mat eri al artlcula stic or ceramc. 7. A
flap @B%réir‘ 9( o)y PBY o\/\ﬁg’émg atPté in particul ar
ships, characterised in that the flap rudder (100)

conprises a |inkage device (50) according to ana/
&f thé finkagsiideyice! kit for meoducingtlivkage device (50) for flap

D2 Byl B BRGIH  aSthdh 0B Heeisnd i ha
| i nkagg: dit\Coffprise8)a cﬂﬂﬁ@iﬁzdl sglid bodyyin @attiafiach adusd Steel
to 6 body, a hollow body, in particular a tube, a cylindrical hollow
'bearing body, in particular a tube, for mounting at least one piece of
the cyiin'drical solid body, and optionally a connection means (55)

for connecting two pieces of the cyiindrical solid body.

10. The kit according to claim 9,. characterised in that the outside
diameter of the bearing body is the same as or slightly larger than
the inside diameter of the hoiiow body, and/or that the outside
diameter of the cylindrical solid body substantially corresponds to
the inside diameter of the bearing body, andfor that the wall
thickness of the hollow body is greater than that of the bearing

body.

11.  The kit according to claim 9 or 10, characterised in that the material

of which the bearing body consists comprises a solid lubricant.



9. A linkage device kit for producing a |Iinkage
device (50) for flap rudders (100) for watercraft,
in particular ships, characterised in that the kit
conprises a cylindrical sol l'g body, in particular a
round steel body, a hollow body, in particular a
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device (50) for flTap rudders (100) for watercraft, in
part i Eashons Ipiges iscsaparatedigor & cylindrigala hphew hegsing dody,
(51) in_whi Clh a sl)i ding piston (52) and a first

bear i FyPFBEYE" BHUOBar t i cul ar a sli ding bearing, are

ar r angpfl forpddachRCe Atktedla Bgcoftbbéarig h&3Ying 15 WBhiwo

a linkage pin (54) and optionally a second bearing
(57), piasepare senneated fram @i hpjloweBedin dn Pafticular Eivded,

char agt ar. ' f r i enshi di h
o1 ot ofidtcys Hedrihg, BBly bodcR HE! Bt ey Bhekes are cac
separ gisegietiriom @ helidwnddyqrécs ahd dastboely thera,
particul ar a round steel bod%,_ t hat flplr producti)%. 2 1o
first thatathgpselshRPAY RICSRT Gh r g dntosg) begling body
piece or hollow body piece and thereby arranged in such a manner
that in each case at least one end region of a solid body piece
protrudes from that bearing body piece or hollow body piece into
which it is inserted, and
that the two solid body pieces are connected to one another in their

at least one end regions.

13. The method according to claim 12, characterised in that
respectively one recess (511, 531) for receiving a bearing body

piece is produced in the inner surface of the hollow body pieces.

14. The method according to claim 12 or 13, characterised in that the
bearing body pieces are fastened in the holiow body pieces by

means of thermal expansion.



| east one piece is separated froma cylindrical,

hol | ow bearing body, in particular a tube, that for

producing a first and a second bearing housing (51,

52), two pieces are separaéid froma hollow body, in

particular a tube, that the bearing body piece or the
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i nser netdiersa (OQ) Hat wakerctakp irs paitgulas $hipsi eces are

connected to one another in their at |east one end

regions. 13. The nmethod according to claim 12,

characterised in that respectively one recess (511,

531) for receiving a bearing body piece is produced

in the inner surface of the holl ow body pieces. 14.

The nmet hod according to claim12 or 13, characterised

in that the bearing body pieces are fastened in the

hol | ow body pieces by neans of thermal expansion. 20

15. Use of a cylindrical solid body, in particular a

round steel body, a hollow body, in particular a

tube, and a cylindrical hollow bearing body, in

particul ar a tube, for supporting at |east one piece

of the cylindrical solid body, for producing a

I i nkage device (50) for flap rudders (100) for

watercraft, in particular ships.



