1 Bearing elenent for a rudder bearing The invention relates to a bearing
el enent of a rudder bearing for nounting a rudder stock or a rudder trunk
of a rudder of a watercraft, in partiéular a ship. Known rudders for

wat ercraft conprise a rudder blade and a rudder stock connected to the
rudder blade in order to be rotatable about the rudder. The rudder stock
is generally nmounted by neans of one or two bearings in the hull. An
(upper) rudder carrier bdearimg é¢lementfariarud gatngn t he upper end of the
rudder stock facing the steering engine Iocated in the interior of the
ship. Another (lower) rudder carrier bearing is optionally disposed
further in the direction of the other end of the rudder stock on the
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the rudder trunk itself is mounted on the rudder blade by means of suitable
bearings. With reference to the present invention, the term “rudder bearing” is
to be understood in such a manner that this can comprise all the bearings of a
rudder stock or also of a rudder trunk, for example, the upper rudder carrier
bearing, the lower rudder carrier bearing, a neck bearing, bearings between

rudder trunk and.rudder blade etc.

Rudder bearings known from the prior art normally have radial bearings or con-

sist of a radial bearing. Alternatively or additionally, the rudder bearings can



It is therefore the object of the present invention to provide a bearing
el ement for a rudder bearing or a rudder bearing which can be installed
and renoved nore easily or which can Be manufactured or nounted nore

i nexpensively. The solution of this object is achieved with a bearing

el ement according to claiml or a rudder bearing having such a bearing
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ment. By dividing the bearing element into at least three separate segments,
assembly is significantly simplified since now at least three significantly lighter
and smaller segments compared to a bearing element formed in one piece are
to be used by the appropriate assembly personnel. These individual segments

are then combined by the fitter around the rudder stock to form a bearing ele-

ment.



The formation of such a bearing elenent is not known fromthe prior art.
The known bearing elenments are on the contrary forned in one piece. In
particul ar, the annular segnents are Birmy interconnected and thus

toget her form a standal one bearing element that is fixed in itself wthout
further neans. Due to the splitting of the bearing elenent into at |east
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can be firmly interconnected. The configuration as homogenous bearing ele-
ment means that the individual interconnected annular segments form a com-
plete bearing ring or a complete bearing bush which does not differ or does not
differ significantly in its functioning mode from that of a one-piece bearing ring
or one-piece bearing bush. Accordingly, the bearing element is also not config-
ured as one-piece but is composed of a plurality of fundamentally independent

annular segments.

The individual annular segments abut against at least two further annular seg-
ments, i.e. they have common points of contact with these at least two further
annular segments. The annular segments are preferably configured in such a
manner that they each abut flat against a neighbouring annular segment, where
preferably one annular segment then lies between two neighbouring annular
segments and abuts flat against these two annular segments. In this way, the
individual annular segments form a cohesive annular combination which is con-
figured either as a bearing ring, e.g. in the form of an annular bearing disk, or

also as a bearing bush.



In principle, the individual annular segnents are joined together by

sui tabl e connecting neans for the conmbining to forma single bearing

el enent. The di mensi oni ng or shape of % he individual annul ar segnents can
al so be selected in such a manner that on conbi ning the annul ar segnents,
these are interconnected by neans of formor force closure. It is
particularly preferred that the bearing el ement conprises a plurality of
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means, the connection between two annul ar segnents can advant ageously be
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Connecting means for connecting the annular segments to one another are to
be provided. The annular segments can be fixed to one another by means of the
connecting means in such a manner that these form a solid combination and
therefore a single, solid bearing element. The connecting means can in particu-
lar be configured to produce a positive and/or to produce a non-positive con-
nection between the annular segments. In particular, the connection made can
be both positive and also non-positive. The connecting means are preferably
configured in such a manner that a detachable connection can be made with
said means, i.e. the annular segments are detachable interconnected. As a re-
sult, the bearing elements can easily be dismantled again into individual annular

segments during maintenance work and similar.

If the connecting means are to be provided to produce a non-positive connec-

tion, it is preferred that these connecting means are configured to be elastic or



In an alternative enbodi nent, in each case only recesses and no
counterparts are provided on the individual annular segnents, where in
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segnment s 4y ihe cduht@pant axadies mravided mpgei dicadofathet indivicural feaigesioer s,
whi ch can then be conbi ned as reﬂw red in Ordﬁ[wﬁi{%hgﬁh' eve.,a certai,n

desi red béerietryabregiens of the @mnglyr SEgmgntHowit SANURT SEEMENEs nust
be tail or;imBAeof HButd ookt bhbthdeainulgd i@t but can al so be manufactured
for stock. “I'n a preferred enbodi nent, one or several, preferably all, of
the annul ar segnents of a bearing el enent conprise a material which

: Vid | ubri : : . ng.
e enent - SBFa ftess R BEREPI EY B e FLietBss FRbeSelinehe BBy RR DA .
the beariplg, 8lgeo®vd, dnsaperserd, adblirttibolersn andeithtibnloritbatikagBbtrathente-or

"solid frictio earing". Such bearings nman W t hout additio

| ubr i cat | GF5SGNGI A8k (haAPUNETRERS 246 4B TBPFAMATS PERRE L (’é‘&é}%}-‘e on
| ubri cantge AlsBeblifsaRhuian deBfdmisyr titlt e RdbAnal ednfponenthemthadikeh
| ubricants reach the surface duri ngf operation due to mcr

-wear and
t her eby | owest berprevided beie. ddgramy @TSQ&@eWeEWYI&S?SHaHVd(éﬁY :{é&ﬂ‘%ﬁi &l astic
or pl astiﬁotcﬁmites and/or ceramc structural materials are used to form
such bearihg elenents. Exanples of such naterials are PTFE
(pol ytetrafl uoroethyl ene) and ACM (acryl ate rubber). G aphite-containing

mat eri al s_or co sites can also be used pr : r nts
of the beli§ ﬁangg‘gf%ffge,a”%f“?ﬁ@agr?&aﬁg Q%Té&ﬁoer%gékgﬁ@%&rﬁ%gHbﬁdgzﬁggr rier
bearing i meah Cthet fhrediohng-eleemenwo annotadisegmients ban advantbgeoudhs beo be
inserted can be further si n‘g_l ified s'b,nce no addi ti onal  neans tof%rovi de a
| ubri cat i FRieasedmesin Py anfateBingfhe ABtca e MIecHRBr ¢-8al Do fouteg ¢ Kain-
provi ded. This is al so advant ageous from ecol ogi cal aspects since no

| ubricants such as grease or oil can enter into the environnment fromthe
bearing. It is furthernore advantageous that, unlike conventional bearing
el enents frequently consisting of netal, which are made of bronze, for
exanple, the risk of seizing in self-lubricating bearings is al nost

el imnated. Furthernore, such bearings are extrenely | ow mai ntenance. 10



Regardl ess of the self-lubricating properties of the bearing el enent,
single or several annul ar segnents, preferably all, of the bearing el enent
can conprise a non-netallic material, 7having preferably el astic
properties. This material can be a plastic, in particular one of the
aforesaid plastics. In another preferred enbodi nent the bearing el enent
has a high perm ssible surface pressure. In particular the surface

pressur e hante waekarhd kashing@obhantdon parefunddshgniatly |lbeasanfigbired imagy

ticularl, ferably at. | east 90 N mm®. _Thi b ' h
e hand SRS TEaAD TLBrTeLin b RgTSehEEE e Eanie BR B PhEREd o e
i ndi vi duadheaéuaalcﬁ;fraem@@esy@m endaieep e angiddabialn sdill frbemisagasf t he

bearing el enent. favourabl e choice of material can pill SO ?osi ti é)glg/
i nf | uencecarmechag meanssitbe Jakching: copractianecan, fog examuler bgfermaed

embodi e ro\%{U}? &?ran%?ﬁ& indeRtficPhMd & d{ork&fpohﬁﬁlgaﬁﬂéﬂiﬁé p%ﬁ%\ﬂ'ﬁ%sca‘?plﬂéi st of

a materi conpri ses a conponen and a conponent B. In this case,
conponentinfadsiced irterthe@rasvé or pe ineentatiorCovhjohn énpreberably grndigare®t9 be an
el astic rrateliraiﬁl, for exanple, an elastoner, with the material preferably
consi sti nef BESUE- | east 70% particularly preferably at |east 85% of
conponent A. By this neans, a particularly suitable nmaterial can be

achi eved for the nmanufacture of the bearing rin r the,individual annul ar
segnent s 9 howthehpipieser grabpdimentyf %E%U&Eé%%‘%‘f avg agé?ﬁf AGCWadelhi ity

into i ndi v dvk aAM fhiSRUTRHattiaNgr By BR0EbirtbASIrad haBng baow-afil-
recesses and correspondi n% counterparts is rendered possible, The materi al
e

can consi shapedaingsiagiory oobeingngsuigered averal 3. swallow-tai-shanedsr akenRad
enbodi neng. | b yr&di ' Ji (W= gai nst
one anot hté‘félgr%a(d‘jgéﬂgfﬂ%'ng si\%gﬁ ﬁeérr{,ﬂa g%'g%eéﬁqu@grﬁgﬁ r@g@ﬁmgﬁgq@%@ bot h
of the adgarieraihgadnoadening eftbetad régionrafcthescocmetparcean bepoogded. r esent
as an indentation only in certain areas. For ex -1 i ke
can be i n¥¥r (&E515% %'GC‘PPréesrpé’é‘éié%g'MBHﬁ%u"ﬁgaﬂ-Fn88554?3‘ Eooﬁ@%)gfl?é)lég Or(g]til Fi%mnul ar
segnent s ¢surtergiftsla B iieccbragrtion chhsnanbkiatbidvedtiher sbyplesinaphief bed. The
re- 11 cess is particularl é pref erably ﬂi sposeﬁ%ﬁp r OXi maéﬁlgey centrally
in rel atiRioviding hadesimiaor thagualiutidednNeBPAAVRT aleBBYhRhINE COPRFGh; ect
formng the, bagis a%ﬁietvga B (AR doBinterpbREs MTeardG ifeHe debdss drbidrer
bearing, I'n particular an 'upper rudder carrier bearing, conprisi ng(; a

beari ng chaviepta eartaindiinstidity. tiernabivaly iosradditionalyl racessetapd yoanterg, an
axi al bearing and/or, a. radial.;beari can ; i _

el -1 ubr PRATicAD Woaering 2o R R 9 EfeRBhis %, PRodes o moncy oy,
axi al andpadieve tashedtiobeari ngs. The invention is explained further with
reference to exenplary enbodi nents shown in the drawing. In the figures,
schemati cal | y:

In one embodiment each annular segment has a same number, in particular
two, of recesses and counterparts, with the recesses and counterparts of one
annular segment preferably being arranged opposite te one another on the re-
spective annular segment. The other annular segments are advantageously con-
figured identically in relation to their shape and arrangement of recesses and
counterparts, so that the counterparts of a first annular segment can engage in
the recess of a second annular segment and the counterparts of a third annular
segment can engage in the recesses of the first annular segment. The annular
segments each abut against two other annular segments. In such embodiments
the counterparts should be provided in the first contact region and the recesses

in the second contact region or conversely.



Fi g.
upper

fromFig. 1, Fig. 3shows a plan viewe
carrier bearing from Figs.

1shows a sectional view of a rudder stock with rudder trunk and
carrier bearing, Fig. 2shows a detailed view of the carrier bearing
of a segnented bearing ring of the
1 and 2, Fig. 4shows a detailed view of an

an

annul ar segment of the bearing ring fromFig. 3, Fig. 3shows a perspective
vi ew of a segnented bearing bush of the car- rier bearing from Figs.

2,

In an alternative embodiment, in each case only recesses and no counterparts
are provided on the individual annular segments, where in each case one recess
of one annular segment is advantageously disposed adjacently or contiguously
to another recess of a contiguous or adjacent annular segment. In this embodi-
ment, counterparts formed as separate components are additionally to be pro-
vided, which counterparts each engage in two recesses of different adjacently
disposed annular segments and therefore fix the annular segment with respect

to one another.

In order to improve the force closure, a cavity, a recess or an aperture can be
provided in the counterpart. By this means the elasticity of the counterpart can
be increased insofar that this can be compressed during insertion into a corre-
sponding recess and expands after compression in the recess and comes to rest
non-positively on the side walls of the recess. This is particularly advantageous

for making non-positive connections and/or latching connections.

In a further preferred embodiment the annular segments have an inner, usually
arcuate or rectilinearly running edge, an outer usually arcuate or rectilinearly
running edge and two lateral, substantially rectilinearly running edges. The in-
ner edge of an annular segment together with the further inner edges of the
further annular segments form the inner annular edge. Accordingly, the outer
edge forms the outer annuiar edge. Such annular segments are particularly ad-
vantageous for producing a bearing element configured as a bearing ring. in
principle, however, such annular segments can also be used for an annular
bush, with the annular segments then advantageously running continuously in
the axial direction of the bush from top to bottom. The non-positive connection
of the individual annular segments to form a single bearing element can then be
improved in a simple manner by such a configuration since a type of non-
positive wedge connection can be obtained by the contiguous lateral edges of

the individual annular segments.

The two lateral edges of one or more of the annular segments can run at an an-

gle with respect to one another. In principle, however, these can also be config-

1 and



Fig. 6shows a side view of the bearing bush fromFig. 5 Fig. 6Ashows a
detailed view of the bearing bush fromFig. 6, Fig. 7shows a perspective

i ndi vi dual view of an annul ar segnment 9%f the bearing bush fromFigs. 5 and
6 and Fig. 8shows a perspective individual view of the counterpart of the
bearing bush fromFigs. 5 and 6. Figure 1 shows a sectional view of a
rudder stock 50 around which a rudder trunk 51 is arranged. In the nounted
st at e t heyre@wer runugigtatielstcoce endti’ﬁé}aAmmdtHermngi@mm bier aamie érrdalsaanlaﬂae

e Lo R 0oL S O3 DS bR, bR IR eR g5 one
the upperyhHAgethatitPekinf8dedsd of eRatitdividual Bendbr kegrehitas ahefer 1Ran
the outer edge. Furthermore, preferably at least one of the lateral edges can
run approximately at a right angle to the inner and/or to the outer edge. The
manufacturing process can be further simplified by this means. For example,
annular segments having different angles can be specified at the manufacturers,
which can then be combined as required in order to achieve a certain desired
bearing element. In this respect not all the annular segments must be tailor-

made for a specific bearing element but can also be manufactured for stock.

In a preferred embodiment, one or several, preferably all, of the annular seg-
ments of a bearing element comprise a material which comprises a solid lubri-
cant. Such solid lubricants give the bearing element self-lubricating properties,
whereby the entire bearing, in which the bearing element is inserted, becomes
a self-lubricating bearing or “solid friction bearing”. Such bearings manage
without additional lubrication or lubricants since embedded solid lubricants
{solid lubricants) are present in the material manufactured from them, which
lubricants reach the surface during operation due to micro-wear and thereby
lower friction and wearing of the bearings. In particular, plastic or plastic com-
posites and/or ceramic structural materials are used to form such bearing ele-
ments. Examples of such materials are PTFE (polytetrafluoroethylene) and ACM
(acrylate rubber). Graphite-containing materials or composites can also be used
to produce the annular segments of the bearing elements. By this means the
structure of the rudder carrier bearing in which the bearing element according
to the invention is to be inserted can be further simplified since no additional
means to provide a lubricating film or the like and no external lubricants need to
be provided. This is also advantagéous from ecological aspects since no lubri-
cants such as grease or oil can enter into the environment from the bearing. It is
furthermore advantageous that, unlike conventional bearing elements fre-
quently consisting of metal, which are made of bronze, for example, the risk of
seizing in self-lubricating bearings is almost eliminated. Furthermore, such bear-

ings are extremely low-maintenance.



of the steering engine (not shown here). In principle, rudder arrangenents
w t hout rudder trunks can al so have carrier bearings. Figure 2 shows the
carrier bearing 10 fromFig. 1 in a dé&bailed sectional view. The carrier
bearing 10 conprises a bearing housing 11, which in turn consists of an
upper housing cover l1lla and a | ower housing base body 11b. The housi ng
cover 1la and the housing base body 11b can, for exanple, be nade of
steel. The housing base body lib is configured in the nmanner of a

cylindrical sleeve, on the upper outer edge _zone mhereof th re.i%%ﬁgovided
a peri phetegardlgss onithg seduboeating Bropestie dﬁfrfgeo?ﬁa\wgdg RE U8 tely
900, which,| ' allHBF 8% Bearify Blaiedtdansconisrisyy ®Vvi ded
at regulé%vkﬁ#%ﬁ@gkgg%ﬁﬂFﬁgi?gé%iﬁgﬁguggctLon ill., th[ough whi%% t he
housi ng besrentzaalic Miterisl, tanitecpreferebly alasticpromrtiey Thiapwterab@nke 12, A

dial bearjing 13 is.provided. | 0% BiAL. Of the housing base bod
15, “whi coPeds i gectn QREOL R AbFecsM ekl d' i%a Tudder stock sl beve

or a rudder stock cover 13b. The bearing bush 13a and the rudder stock

| eeve 13b sitting firmy on the rudde tock,50 formthe i
;art\r/\ers 'Ob%g?th%b%@fgﬁ@g%WBB 'm%tuﬂhedﬁs%‘%%ghfﬂanﬂéamﬁﬂ%ﬁ \g’%gwr%%\rlﬂé Ige
relative Lﬁf&@epﬁ}l%r@r In TH&rtieMldr el SaHake @rea@ird uHoulddeahutisasti 40 its

outer jacket qgn e i nner Jacket of the housing hase body 11 d can be
connect ed\llmm%hprdfawéil\ngt i@asfe7;"bbid'ym12tlﬁ,a”ﬂ‘éﬂa%&BF?BP’@,%%? Pl‘l?éétréo g? Mither mal
expansi ony, .al | | Y LRg., ' i dineRoAKMEEed on
t he uppe?”ggaiggg Cﬁ‘é‘%&é‘ﬁ%‘ﬁ?hgﬂgé’é‘t@i%ﬁdlﬁgfﬁ‘d'?ﬁgeﬁfﬁéﬂd %ase_body 11b
and adj oi ingngedrtebdtauesnnhedntieidubl apniilas segmaenisc whighoenable asrelditienali i ng

ring 14a i s _arranged. K The shaft sealdn M 4 Qr QQV ye
seal ed t othfeIng REL %Be?ﬁ’n%ﬁ%é??] rZ‘rﬁal{‘gw«%‘p“_’iﬁﬁo'?\%?’irﬁ#gr'ggﬁaﬁe@fﬁééo& t he
f ast eni ngwag irfRRnt: the BErmBaitie ofirfoad presourescrews 14c. Furthernore, the
carrier bearing 10 conprises an axial bearing 15 that conprises a first
annul ar di sk 15a and a second annul ar di sk 15b abutting against the first
annul ar dj sk ¢l3g8ar ﬁ@feb’eﬁsémﬁﬂgin%é}?c SR BR n v Wirdfersbi§ klll 8 thd SBnuls form
a bearing pair o? wo bearing el enments of the axial bearing 15 which can
be noved segnhentespasist 0b aometerirdtvidch cpmprises & cRRANgnRt fiaded 3 sgmpo-
connected_to the housin y, i r agd B
periphera??@tgrEhﬂﬂ%ﬁa“%§%®§$gggﬂf%§}€ﬁ§¥gggaﬁﬁgg?gggﬁgﬁa?%ﬂﬁg?ﬁg?gk 15b
i s connec¢ffipicdetdify beasiaigstivoveaterilaob exmemhs aof elastpmarawiththefmata-ews

16b arranged in a peripherall i strihuted manner. S j cover
I1a s 1 PR Brebomhbototptse oiatlnaticro'e: Bertcany vy wielt 55 St BpEHS Che
rudder st ggiingRent’&CBY Hifltobns! @Eaﬁtﬁ.@ﬂﬁm aultabiemaiball cEbabcdeva fost at es
upon rotation of the rudder stock 50 an said(ﬂ%ﬁk al so rotatﬁi.relative

to the fitha manuéartarmof the beanng 5ag ofHBerBAVIGHR! @pDRIar e8MEPRRSIAGTEI ng
base body,11h i ! jrak , bRy ReRY ingeridus enhadarand
al so the P%bdgykgg%%%q%ﬁ§£§éﬂ%§gh§?ggé??'g%?gﬁged %oax“all& to the Judder
stock 50. ségrpemtssand @good irghgral menufactsre oh negessesrsk camses M A MR -al

b [ 15 of th ' b i 10 i = 1at th
pear i ng clRRRRE It FERGEahRATAT enr o) Mtk g i Risy ARVl of SRS 1

i ndi vi duahegidubid gsegnents 17. The annul ar segnents 17 are configured as
annul ar segnents. The annul ar segnents 17 are formed froma plastic, which
conprises a solid lubricant The other corresponding bearing el ement 15b
(second afnylitindf drepled BRbBBIALNDRPS Hinkary Peglo@ Pttty toramdldr om
stainless steel. A'particularly good material conbjnation |s_thu51Pbta|ned
for a sel segrabniscabiitragainsiineganother Beadiqig anenotBar, shiREss 1§ Ry is
conmposed overal | . ' L g yddyal L Scdds MN K& c8hBnI01 ned
t oget her fbe?%Prn'"SEHME*e’*‘née%ﬁfs‘“'%'ﬂg%i“ﬂgwnegf“e?ﬁ%”f?‘n@di vidual annul ar

segnent s s bapeesnt avbarindeagatibionlam cemian ascae Forexamile, adopheig

edges 173, 174. Further aquter edges are not proyj ) j r ut er
edge 172, lke £anhe weaftegp sych & 1REesy W |§/b§?{;’ﬁ%§l§‘% %&ﬁéﬁgﬁ an'ﬂgﬁ%rgr
enbodi ment gy hBRESIsGANb& dkMmantied agiinl DigaahYing ThehémbgrsiinptiigesTia Be- 174
run substantially rectilinearly or are aligned rectilinearly. The |ateral
edges 173, 174 of the annul ar segnents 17 do not run parallel to one

anot her but at an angle a. In the bearing ring 15a shown in Fig. 3 all the
annul ar segnents 17 are configured identically. However, in particular in
a different enbodi ment the angle a between the individual annular segnents
of a bearing ring or a bearing elenent can be varied. In particular, such
annul ar segnments havi ng substantially parallel running | ateral edges can
be used. The annul ar segnments 17 are arranged in such a manner that their

i nner and outer edges 171, 172 end substantially flush at respectively



| ar segnents. The |l ength of the individual annular segnments 17 is
identical in each case. On their |ater,gl edge 174 the annul ar segnents 17
each have two counterparts 175 which are T-shaped. Two correspondi ng
recesses 176 are provided opposite on the other |ateral edge 173, which
recesses can each receive a T-shaped counterpart 175. In relation to the

| ongi tudinal direction, res ti.vely one recess, 176 . and.on ount er part
175 ar o dPRIRRAITSYIaFN PretarabNlispRsCIARPr R TIRENFert 21 8 Aoy Ao e  es s
176 are aigrpdadigds Betwbh efholMnuRibegndes. their respective |ateral edge
173, 174 wwth redgard to their distance from one another and their distance
to the outer edges 172, 173. The annul ar segnents 17 adjoin another

annul ar Eﬁrecg‘?otm]fingrtﬁé (B%sigtcw%hé @?\Péﬁt%n isfLifthehBie abiRbfedby @das 173,
174, with e-counterparts of 'a first annular segnent each engaging in
cor r espondérrigeariege irs particitaradn appeconttiearantien bearing comprisgeadearing

counterparts 175 of third annul.ar se nt. en i he r 76 of

the 1 v Stel5medl arcedbh eIt FUCh ap L o Rsal e caing

count er pagrdy ot 4 radiah BEEriRG\¢En deltnfiguradhs 3 EBIE-Iphitatirg e ringo Adivanetal at er al
edge 174, which is adjojned by a wder transver web .%1752.. Due to the

br oadeni rEEaUsl thegudder BearingCempReeEhe aingaisq i3l Pechig8Fat eral  edge

174 formundercuts 1753. The recesses 176 accordi ngly have a narrow poi nt

1761 running inwardly fromthe |ateral edge 173 and an_adj oi hi ng

br oadeni rithel #62ntithes copiineg furthen Pt refererce teiexemplaycrpodinteyses 176

can be fonned as,fi - . I rference fit. In principle,
a clear ansJ]é)V\fqﬁ%ﬁré%ﬁﬁ%@élgéggsb?@%%%y h this is rather not

advant ageous in the present case. In the annul ar segnents 17 of the
bearing ring 15a shown in Fig. . respectivel y ope rece 77.0r i nwardly
drawn seckiBoh is pr%\ﬂ%ﬂsﬁ?&fr}i\’l%QFQIrugéﬁ'éth?g“B&l (/%’(sa‘f?rt H@Iﬁ%d PRcesses
176, which recess rygserRarabl Bbarigy,t he lateral edge 173. The recess 177

can run downwards through the entire annular segnment or only in partial
regi ons. Fig Darti cuthaws a detailedadaw pf the sarsigrisareefumifigsdrting a t ool
therein sg that a s&&g&n ' [ bR9SSE Ping HetHl st | ed
nor e easillg%'.:‘pThus, I'n |v%§ﬂgﬁe‘génwn§ e{{rf d;g%é;é%tnfs&g7 cané bg%i nserted into
ot her annul ar segnevgaimgiram Fegs.\l aat2]l y from above or renoved fromthese

The radl SBtbari ng T o ol PRl Bty 0teer i BoHe et ige?

consists of forty ifaginviigul annul ar segnents 18, where each indivi dual

segnent each abuts directly against. two_further annular segnments 18 and
are each ¥grdy co S8 PEsSRasHYe Vigohe Sﬁﬁﬂ?@éﬁ%%ﬁ“@%ﬁHg@P%‘f f¥ans

consi sting of countgspgdtringfanthigs.cosiesponding recesses 186. Overall an
7 ,

i nherently cl osed, fixed and honogeneous bearing bush is obtai ned, which

f undanent Bl § cor r esheovrda side View of ihe brarias bush FOseFigf >a one- pi ece bearing

bush. In iacipl e, Lok alis e LB} ively or

addi ti onalﬁéy‘?%t 0 cosnﬂ%%\?ge%{%dﬁﬁ%@?ﬁﬁ?(I?Ehg?gg\g/lﬁaﬁrfg@ﬂgésh segnent ed
bearing beigh7z Si ni | shidws & perfeectiogrisdivietiabemw o aniangutsr segmentilthe di sk
fromFigs. 3 and 4,  here gI%]o t he .anrg.lla 6seﬁmsnts 18 are formed froma
pl astic which comprPHN&EbYY fram HgritdM © ¥He rudder stock sleeve 13b
with reSDﬁg.tsto whi gHotdha beapeptvdupbividial npaesof ehatdovetarpart obriner sel y,
is preferably formed from stajinless steel. Two counterparts 185, disposed
at a di stance from RRRIEBUHEIOMFIES.di 3Mb8ed i n each case between two
annul ar segnments 18, which counterparts each engage in two recesses 186,
where the two recesses 186 are provided on different, i.e. adjacent

annul ar sEigomenflsshit8vs &isgotional girwnel a peidepstedk B0 jaraund which \d Bydds an

annul ar s 18 and Fig. .8 ' ' { adl vi.dual
count or palng s, < FHENGRA MLt BoRlRe SR IRE Top#E IR cidthg 30 Why ™! |
front i nngie IpWeraamkl@Rd o8 atevinsketedriak reddéablase 188t shin Hesy)@seldhen t he
narrow sides. All the surf s. 181, 182 183, 184 are confiqured to be
flat and E’r"‘éeréé!éﬁeéﬁt%fﬁ eaw@ﬁ‘ga bgfc%lﬁﬂe‘bb"gbe f‘l‘fgqqrahl%e‘ f@l’gbeﬁ?ne?ﬁ'f‘gaces.
In this r?é&%#a%élébeo e LpbeF Aldddskaaesnd 88b IddtedndltidiBult WotHawrea or
outer surfaces 181, 182 are each aligned parallel to one another. In the
beari ng bush 13a shown in Figs. 5 and 6, all the annul ar segnents 18 are
formed identically. The individual annular segments 18 each abut with
their lateral surfaces 183, 184 agai nst adjacent annul ar segnments over the
entire surface. The |ongitudi nal edges 1811, 1821 of the inner and outer
front surface 181, 182 are each fornmed to be slightly arcuate so that al
the annul ar segnents 18 can be joined together to forma closed, circular
or cylindrical bush 13a in plan view. Two recesses 186 each are provided



The counterpart 185 has a central web 1851. Adjoining both end regions of
the central web 1851 when viewed in the | ongitudinal direction of the
counterpart 185 is respectively one edd head 1852 terninating the
counterpart 185, which is broadened conpared with the web 1851 or has a
greater width. The end heads 1862 are configured in such a manner that
they can each engage positively in a broadening 1862 of a recess 186.
Thus, a celuttiespaaringl 8hginan{ranigsigavni herep looptingpeuguddee sseanges®nds t wo

different but adjacently disposed or contiguously disposed annul ar
segnent s WﬁHO%@JG@%ﬁF?ﬁ%S\R@Basc?g'ia"ter@ﬁ”%rn%%d&gsl n the two narrow points
1861 of the recesses 186 and in its central region in the |ongitudinal

direction of the counterpart 185, has respectively one qutwardly

pr gj ecgl_ihnl'ggqa)ﬁfﬂo-iz tﬁb%lﬂérfb@ cegr8r bearing 4§ framabiget 'F@ygﬁ@”Sat%Ft'BB@%%'?won each
si de. : : | briki
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paral | el anuepenablsing meverdiavticch leweahpusing dmse ibodyr b1J-dée hausngur t her

channel - shaped .cavi {j,es,. 1855, ,conti n ront,. si t ot her,
are provi‘Eﬂé%riq&?iEﬂlﬁg}fcho'(ﬁmgr?@g%r?é’dﬁggi}s%’g%gjggg%g%;e%% tggf&f%rggr%'ng t he
count er partie h86sihg Wasa bealyeritals dumfigngectirattd mapnepef i edindriddlclegurepvi di ng
the cavities 1854, 1855, the counher ?rF1 185 has. sl,ightly el astic .or

resi | | entOBTEpEPPRESUteTiAREe 205e WagtRSN cheli B " PHgER Ry R LSt MBar
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section hull 52 by means of bolts 12. A radial bearing 13 is provided in the interior of the
housing base body 11b, which bearing comprises a bearing bush 13a and a rud-
der stock sleeve or a rudder stock cover 13b. The bearing bush 13a and the rud-
der stock sleeve 13b sitting firmly on the rudder stock 50 form the two bearing
partners {bearing elements) of the radial bearing 13 which are movable relative
to one another. The cylindrical bearing bush 13a abuts with its outer jacket on
the inner jacket of the housing base body 11b and can be connected to the
housing base body 11b, for example, by means of thermal expansion, also called
“freezing”. A peripheral groove 14 is provided on the upper side of the fasten-
ing section 111b of the housing base body 11b and adjoining the housing cover
11a, inside which groove a shaft sealing ring 14a is arranged. The shaft sealing
ring 14a or the groove 14 are sealed towards the top by an annular cover 14b
which is connected to the fastening section 111b by means of bolts or screws

14c.

Furthermore, the carrier bearing 10 comprises an axial bearing 15 that com-
prises a first annular disk 15a and a second annular disk 15b abutting against the
first annular disk 15a. The first and the second annular disk 15a, 15b thus form a
bearing pair of two bearing elements of the axial bearing 15 which can be
moved with respect to one another. The first annular disk 15a is connected to

the housing base body 11b by means of a plurality of peripherally arranged
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screws 16a whereas the second annular disk 15b is connected to the housing
cover 11a by means of a plurality of screws 16b arranged in a peripherally dis-
tributed manner. Since the housing cover 11a is firmly connected to the rudder
stock 50, this co-rotates with the rudder stock 50. Accordingly, the second annu-
lar disk 15b also co-rotates upon rotation of the rudder stock 50 and said disk
also rotates relative to the first fixed annular disk 15a. The housing cover 113,
the housing base body 11b, the two annular disks 15a, 15b, the bearing bush
13a and also the rudder stock sleeve 13b are all arranged coaxially to the rudder
stock 50.

Figures 3 and 4 show the first annular disk 15a of the axial bearing 15 of the car-
rier bearing 10 in plan view. It can be seen that the bearing element (first annu-
lar disk) 15a is composed of a plurality of individual annular segments 17. The
annular segments 17 are configured as annular segments. The annular segments
17 are formed from a plastic, which comprises a solid lubricant. The other corre-
sponding bearing element 15b (second annular disk} of the axial bearing 15 is
preferably formed from stainless steel. A particularly good material combination
is thus obtained for a self-lubricating bearing. The bearing ring 15a shown in Fig.
3 is composed overall of sixty individual annular segments 17 which are joined
together to form a homogeneous bearing ring. The individual annular segments
17 have an outer edge 171, an inner edge 172 and two lateral edges 173, 174.
Further outer edges are not provided. The inner and outer edge 172, 171 are
configured to be slightly arcuate, although in other embodiments these can also
run rectilinearly. The lateral edges 173, 174 run substantially rectilinearly or are
aligned rectilinearly. The lateral edges 173, 174 of the annular segments 17 do
not run paraliel to one another but at an angie a. In the bearing ring 15a shown
in Fig. 3 all the annular segments 17 are configured identically. However, in par-
ticular in a different embodiment the angle a between the individual annular
segments of a bearing ring or a bearing element can be varied. In particular,
such annular segments having substantially parallel running lateral edges can be
used. The annular segments 17 are arranged in such a manner that their inner

and outer edges 171, 172 end substantially flush at respectively adjacent annu-
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far segments. The length of the individual annular segments 17 is identical in

each case.

On their lateral edge 174 the annular segments 17 each have two counterparts
175 which are T-shaped. Two corresponding recesses 176 are provided opposite
on the other lateral edge 173, which recesses can each receive a T-shaped coun-
terpart 175. In relation to the longitudinal direction, respectively one recess 176
and one counterpart 175 are arranged at the same height. The counterparts 175
and the recess 176 are arranged distributed uniformly over their respective lat-
eral edge 173, 174 with regard to their distance from one another and their dis-
tance to the outer edges 172, 173. The annular segments 17 adjoin another an-
nular segment 17, therefore two in total, with their lateral edges 173, 174, with
the counterparts 175 of a first annular segment each engaging in corresponding
recesses 176 of a second annular segment, whereas counterparts 175 of a third
annular segment engage in the recesses 176 of the first annular segment. Due
to the T-shaped formation of the counterparts 175, these have a narrow web
1751 protruding from the lateral edge 174, which is adjoined by a wider trans-
verse web 1752. Due to the broadening the regions of the transverse web 1752
facing the lateral edge 174 form undercuts 1753. The recesses 176 accordingly
have a narrow point 1761 running inwardly from the lateral edge 173 and an
adjoining broadening 1762. The counterparts 175 and the indentations or re-
cesses 176 can be formed as fitting exactly or as an interference fit. in principle,
a clearance fit would also be possible although this is rather not advantageous
in the present case. In the annular segments 17 of the bearing ring 15a shown in
Fig. 3, respectively one recess 177 or inwardly drawn section is provided on the
lateral edge 173 between the two recesses 176, which recess runs parallel to
the lateral edge 173. The recess 177 can run downwards through the entire an-
nular segment or only in partial regions. In particular, the recess 177 is suitabie
for inserting a tool therein so that a segmented bearing ring 15a can possibly be
dismantled more easily. Thus, individual annular segments 17 can be inserted
into other annular segments relatively easily from above or removed from these

again upwards.
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Figures 5, 6 and 6A each show the bearing bush 13a of the radial bearing 13 of
the carrier bearing 10. The bearing bush 13a consists of forty individual annular
segments 18, where each individual segment each abuts directly against two
further annular segments 18 and are each firmly connected to this segment by
means of connecting means consisting of counterparts 185 and corresponding
recesses 186. Overall an inherently closed, fixed and homogeneous bearing
bush is obtained, which fundamentally corresponds in its functions to those of a
one-piece bearing bush. In principle, it would also be possible, alternatively or
additionally, to configure the rudder stock sleeve 13b as a segmented bearing
bush. Similarly to the segmented bearing ring or the annular disk from Figs. 3
and 4, here also the annular segments 18 are formed from a plastic which com-
prises a solid lubricant. The rudder stock sleeve 13b with respect to which the
bearing bush 13a moves relatively or conversely, is preferably formed from
stainless steel. Two counterparts 185, disposed at a distance from one another,
are disposed in each case between two annular segments 18, which counter-
parts each engage in two recesses 186, where the two recesses 186 are pro-

vided on different, i.e. adjacent annular segments 13.

Figure 7 shows a perspective individual view of an annular segment 18 and Fig.
8 shows a perspective view of an individual counterpart 185. The annular seg-
ment 18 has a front outer surface 181, a front inner surface 182 and two lateral
surfaces 183, 184 disposed on the narrow sides. All the surfaces 181, 182, 183,
184 are configured to be fiat and are each at an angle of about 90° to their two
adjacent surfaces. In this respect, the two lateral surfaces 183, 184 and the two
inner or outer surfaces 181, 182 are each aligned parallel to one another. In the
bearing bush 13a shown in Figs. 5 and 6, all the annular segments 18 are formed
identically. The individual annular segments 18 each abut with their lateral sur-
faces 183, 184 against adjacent annular segments over the entire surface. The
longitudinal edges 1811, 1821 of the inner and outer front surface 181, 182 are
each formed to be slightly arcuate so that all the annular segments 18 can be
joined together to form a closed, circular or cylindrical bush 13a in plan view.
Two recesses 186 each are provided in the lateral surfaces 183, 184, which are

all four configured identically. The individual recesses 186 are each disposed at
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the same distance from their partner recess on both sides and are each located
at about one third or two thirds of the total height of the annular segment 18.
With regard to their form, they run from the lateral surface 183, 184 inwards,
initially with a narrow point 1861, which broadens in the further course to a
broadening 1862 which at the same time forms the end region of the recess
186. in the side views the broadening 1862 has an approximately pinhead-like
shape. A groove or indentation 1863 is provided at the narrow point 1861 ap-
proximately centrally and parallel to the transverse direction of the annular
segment 18. This groove 1863 is provided both in the lower and in the upper

edge zone of the narrow point 1861.

The counterpart 185 has a central web 1851. Adjoining both end regions of the
central web 1851 when viewed in the longitudinal direction of the counterpa-rt
185 is respectively one end head 1852 terminating the counterpart 185, which is
broadened compared with the web 1851 or has a greater width. The end heads
1862 are configured in such a manner that they can each engage positively in a
broadening 1862 of a recess 186. Thus, a counterpart 185 can engage in two
contiguous recesses 186 of two different but adjacently disposed or contigu-
ously disposed annular segments 18. The central web 1851 then engages in the
two narrow points 1861 of the recesses 186 and in its central region in the lon-
gitudinal direction of the counterpart 185, has respectively one outwardly pro-
jecting protuberance 1853, running parallel to the outer edges, on each side.
These protuberances 1853 are configured for engagement in the grooves 1863
of the recess 186. The central web 1851 consists of two parallel outer walls, be-
tween which a cavity 1854 is provided. Two further channel-shaped cavities
1855, continuous from one front side to the other, are provided inside each of
the end heads 1852. As a result of forming the counterpart 185 from a material
having elastic properties and/or providing the cavities 1854, 1855, the counter-
part 185 has slightly elastic or resilient properties. Thus, for example, when in-
serting the counterpart 185 into a recess 186, the two outer side walis of the
central web 1851 can be slightly compressed so that the protuberance 1853 can
engage in the groove 1863. The protuberance 1853 and the groove 1863 thus

together form a detachable latching connection.
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4. The bearing el enent according to any one of the preceding clains,
characterised in that the connecting neans conprise a |latching connection,
in particular conprising a recess (188P and a correspondi ng counterpart
(185). 20 5. The bearing el enent according to any one of the preceding
clainms, characterised in that the connecting neans conpri ses recesses
(176, 186) in the annul ar segnents (17) and counterparts (175, 185) which
can be inspstgk:positively and/or non-positively in the recess (176, 186).
6. The beéaring el enent according to claimb5, characterised in that the
counterparts (175) are each provided on an annul ar segnent (17) or the
counterparts (185) are configured for engagenent in at |east two recesses
(176) of adjacent annul ar segnents (17). 7. The bearing el enent accordi ng
to claimB, chiubaetingiedemens nameivt hdeapnatréng bk 10pyor 3195‘5""%3@%
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characterised I'n that the annu segnents (17) having_an inner, arcuate
or rectilinearing elementig(15dgd5bl 13, 1Bbkiwhersin shedpdividupdrannglar seg-
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wherein the annular segments (17) are interconnected by means of con-

necting means.

2. The bearing element according to claim 1, characterised in that the bear-
ing element {15a, 15b, 13a, 13b) comprises a plurality of annular seg-
ments {17), in particular 5 to 100, preferably 10 to 65, particularly pref-
erably 15 to 40.

3. The bearing element according to claim 1 or 2, characterised in that the
connecting means are configured to produce a positive and/or non-
positive connection between the annular segments (17), wherein the
connecting means preferably comprise elastic means for making a non-

positive connection

4. The bearing element according to any one of the preceding claims, char-
acterised in that the connecting means comprise a latching connection, in
particular comprising a recess (186) and a corresponding counterpart
(185).



11. The bearing el enent according to claim 10, characterised in that the
two | ateral edges (173, 174) of the at | east one of the, preferably
several , annul ar segments (17) run at %h angle (a) with respect to one
another, in 21 particular in such a manner that the inner edge (172) is
shorter than the outer edge (171), wherein preferably one of the |ateral
edges (173, 174) runs approximately at a right angle to the inner and to
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component A 1 earin ement according to any one of the preceding
cl ai ms, char acteepae (115 186hpraferabipbaveiaswaleyitail-shapadliend regionannul ar
segnents (17) adjoin one another, a recess (177) is provided in one or
bot h of the adjoining annul ar segments (17).

8. The bearing element according to claim 6 or 7, characterised in that each

annular segment {17) has a same number, in particular two, of recesses
(176) and counterparts {(175), wherein the recesses (176) and counter-
parts (175) of one annular segment (17) are preferably arranged opposite

to one another.

0. The bearing element according to any one of claims 6 to 8, characterised
in that a cavity, a recess or an aperture is provided in the counterpart
(175, 185).

10. The bearing element according to any one of the preceding claims, char-
acterised in that the annular segments (17) having an inner, arcuate or
rectilinearly running edge (172), having an outer arcuate or rectilinearly
running edge (171) and having two lateral, substantially rectilinearly run-
ning edges (173, 174).

11.  The bearing element according to claim 10, characterised in that the two
lateral edges (173, 174) of the at least one of the, preferably several, an-

nular segments (17) run at an angle {a) with respect to one another, in



22 16. A rudder r bearing (10), in particular upper rudder carrier bearing
(10), for nounting a rudder stock (50) or a rudder trunk (51) of a rudder
of a watercraft, in particular a ship,22lcharacterised in that the rudder
bearing (10) has a bearing elenent (15a, 15b, 13a, 13b) according to any
one of the preceding clains. 17. The rudder bearing according to claim 16,
characterised in that an axial bearing (15 of the rudder bearing (10)
and/ or a radi aartiealar irgsydB) nodnndrethatidioke inrteeadged 172D shoneritbar thee

bearing el ement (15 13a, .13b) . wh in | L.gul | al

bearing (15) & 5(383%1??]3&‘”2\%"%'& r?eﬁ%raéaﬁygﬁﬁé'g'fggﬁﬁtétﬂﬁ%ﬁéggﬂ,%ﬂ

sel f- 1 ubri catim@shpprénehately at a right angle to the inner and to the outer edge
(171, 172).

12.  The bearing element according to any one of the preceding claims, char-
acterised in that one or several, preferably all, of the annular segments
(17) of the bearing element {15a, 15b, 13a, 13b) comprise a material
which comprises a solid lubricant and/or that one or more, preferably all,
of the annular segments (17) of the bearing element {15a, 15b, 133, 13b)
comprise a non-metallic material, preferably having elastic properties, in
particular plastic, and preferably consist completely of the non-metallic

material.

13.  The bearing element according to any one of the preceding claims, char-
acterised in that the bearing element (15a, 15b, 13a, 13b) has a high
permissible surface pressure, in particular of at least 40 N/mm?, prefera-

bly of at least 75 N/mm?, particularly preferably of at least 90 N/mm’.

14.  The bearing element according to any one of the preceding claims, char-
acterised in that one or more, preferably all, of the annular segments (17)
consist of a material which comprises a component A and a component
B, wherein component A is a thermoplastic polyester and component B is
in particular an elastic material, preferably an elastomer, wherein the
material preferably consists of at least 70%, particularly preferably at

least 85% of component A.

15. The bearing element according to any one of the preceding claims, char-
acterised in that in a boundary region in which two annular segments
{17) adjoin one another, a recess (177) is provided in one or both of the

adjoining annular segments (17).
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A rudder r bearing (10), in particular upper rudder carrier bearing (10),
for mounting a rudder stock (50) or a rudder trunk (51) of a rudder of a-
watercraft, in particular a ship, characterised in that the rudder bearing
{10) has a bearing element (15a, 15b, 13a, 13b) according to any one of

the preceding claims.

The rudder bearing according to claim 16, characterised in that an axial
bearing (15) of the rudder bearing {10} and/or a radial bearing (13} of the
rudder bearing (10) comprises the bearing element (15a, 15b, 13a, 13b),
wherein in particular the axial bearing (15) and/or the radial bearing {13)

is configured as a self-lubricating bearing.



