Title: Hoisting crane with annul ar bearing structure The invention
relates to a hoisting crane in accordance with the preanble of claim
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avai l able fromthe applicant for decades, in particular for
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It is an object of the invention to propose an improved hoisting crane of the type in
accordance with the preamble of claim 1. The proposed improvements allow a lighter
canstruction of the crane.

According to a first embodiment of the invention, the hoisting crane is characterized in
that the annular bearing structure further comprises a third column bearing surface
whfch,is oriented substantially vertically and which is arranged in a radial direction



Alternatively the invention provides a second enbodi nent according to
claim15. In this enbodinent radially outward directed forces are
absorbed/ conpensated by prestressing of the jib bearing surfaces
associated with the jib. A possible nethod of pre-stressing of the
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Subsequentiy the vertical beanng surface associated with the jib connectxon member is

crane

assembled around the vertical bearing surface associated with the column and cooled
down. Coaling down causes shrinkage of the bearing part, causing circumferentially
uniform siresses in a radjally inward direction. These stresses counteract radially
outward directed dispiacement of one or more of the bearing parts associated -‘with the
jib connection member.

The object of the invention is alternatively achieved by a holsting crane which is
characterized in that the jib bearing parts and the jib connection member comprise
opposite recesses in which one or more splines are provided to connect the jib bearing
parts with the jib connection member. These splines enforce the jib bearing parts, the
jib connection member and its mutual connection, and in pariicular enforce its
resistance against the tangentially directed forces, As a result of this bearing
construstion absorbing outwardly directed forces, the required crane construction can
be less robust and hence lighter.

It is well concelvable to combine the above-indicated alternative embodiments, to
obtain an improved hoisting crane according to the invention,



away view, Fig. 3 shows a preferred enbodi ment of an annul ar bearing
according to the first aspect of the invention; Fig. 4 shows an

al ter nat i veyogeiiadesient of an annul ar bearing accordl ng pErEDBoddobEY
aspect of the invention; Fig. 5 shows another alternative enbodi nent
of an annul ar bearing accor di ng to the first aspect of the invention;
Fig. 6 shows yet another alternative enbodi nent of an annul ar beari ng
according to the first aspect of the invention; shows

anot her dluriberasvantegeanssmneginenss argsiesgiivad é{’rthﬁéﬁP?f}ﬁ’@”tafé%@FéF%’ *!16 t he
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Fig. 1 diagrammatically depicts a vessel comprising a hoisting crane;

Fig. 2 shows a hoisting crane at the rear side of a vessel, partially in the form of a cut-
away view,

Fig. 3 shows a preferred embodiment of an annular bearing according to the first
aspect of the invention,

Fig. 4 shows an alternative embodiment of an annular bearing according to the first
aspect of the invention;

Fig. 5 shows another alternative embodiment of an annular bearing according to the
first aspect of the invention,

Fig. 6 shows yet another alternative embodiment of an annular bearing according to
the first aspect of the invention;

Fig. 7 shows yet another altemnative embodiment of an annular bearing according to
the first aspect of the invention;

Figs. 8a-8c shows an embodiment of an annular bearing according to the second
aspect of the invention,

Fig. 9 shows an embodiment of an annular bearing according to the first and third
aspect of the invention,

Figs. 10a and b shown the embodiment of the annular bearing of fig. 9 in a view from
above,

Figs. 11a and b ghow details of the embodiment of the annular bearing of fig. 9

Fig. 12 shows a detail of the embodiment of the annular bearing of fig. 9

Fig. 1 is a side view of a vessel 1 comprising a hoisting crane 20 comprising a bearing
structure 25 according to the invention. The vessel 1 has a hull 2 with a working deck 3
and, at the front of the hull 2, a superstructure 4 for crew accommodation, etc. The
vessel 1 has a hoisting crane 20, disposed at the rear side of the vessel 1, which
hoisting crane 20 has a vertical structure fixed to the hull 2. The hoisting crane 20 will

be described in more detail below.

The hoisting crane 20, which is Mustrated in detail in fig. 2, has a substantially hollow



Fi gs. 8a-80 shows an enbodi nent of an annul ar bearing according to
t he second aspect of the invention, Fig. 9 shows an enbodi nent of an
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i nvention, Figs. 10a and b shown the enbodi ment of the annul ar
bearing of fig. 9 in a view fromabove, Figs. 1la and b show details
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hoi sti ng g4.ane 20, disposed at the rear side of the vessel 1, which
hoi sting crane 20 has a vertical structure fixed to the hull 2. The
hoi sting crane 20 w Il be described in nore detail below The

hoi sti ng Ananeui@heavihg sthudise 25 exishdsadreshd the dettiadl lcolumnfdigandyuideaand

substanti gl L. Dl LOWection member 28, so that the jib connection member 28, and
therefore the jib 24,'can rotate about the column 21. The annular bearing structure will
be discussed in more detail below. In this case, the jib 24 Is connected pivotably to the
jib connection member 28 via a substantially horizontal pivot axis 45, so that the jib 24
can also be pivoted up and down. There is at least one drive motor 27 for displacing
the jib connection member 28 along the annular bearing structure 25.

To pivot the jib 24 up and down, there is a topping winch 30 provided with a topping
cable 31 which engages on the jib 24.

Furthermore, the hoisting crane 20 comprises a hoisting winch 35 for raising and
lowering a load, with an associated hoisting cable 36 and a hoisting hook 37. At the top
23 of the column 21 there is a top cable guide 40 provided with a cable pulley
assembly 41 for the topping cable 31 and with a second cable pulley assembly 42 for
the hoisting cable 386.

One or more third cable pulley assemblies 43 for the hoisting cable 36 and a fourth
cable pulley assembly 44 for the topping cable 31 are arranged on the jib 24. The
number of cable parts for each cable can be selected as appropriate by the person
skilled in the art.

The winches 30 and 35 are in this case disposed in the foot 22 of the vertical column
21, so that the topping cable 31 and the hoisting cable 36 extend from the associated
winch 30, 35 upward, through the hollow vertical column 21 to the top cable guide 40
and then towards the cable guides 43, 44 on the jib 24.

The top cable guide 40 has a rofary bearing structure, for example with one or more
running tracks around the top of the column 21 and running wheels, engaging on the

IS a



vertical colum 21 with a foot 22, which in this case is fixed to the
hull 2 of the vessel 1. Alternatively, the foot 22 of the crane 20

can be fi x@e doe/aees ot her support, e.g. a quay on the ngie065/000017
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W nches 3 %a%ﬁ g |n this case disposed in the foot 22 of the
verti cal B OZT that the topping cable 31 and the hoisting
cable 36 extend fromthe associated winch 30, 35 upward, through the
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10, 11 connected to the column 21. The column bearing parts 10, 11 comprise bearing '
surfaces associated with the vertical columh 21. The annular bearing structure 25 of
the shown embodiment further comprises a single jib bearing part 13 connected to the
Jib connection member, comprising jib bearing surfaces associated with the jib
connection member 28,

The annular bearing structure preferably comprises multiple interconnected circle
segments of column bearing parts and jib bearing parts. All bearing surfaces of such a
segment may be provided at a single bearing part, such as the jib bearing surfaces on
jib bearing part 13 as shown in fig. 3. Alternatively, the bearing surfaces of such a
segment may be provided at multiple bearing parts, such as the column bearing
surfaces on column bearing parts 10, 11 in fig. 3.

It is conceivable to provide an annular bearing structure comprising bearing parts not
fully extending over the entire 360° circular bearing. For example, column bearing parts
according to the invention may be provided at few discrete locations, possibly



runni ng tracks, of a structural part on which the cable pulley
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circular bearing. For exanple, colum bearing parts according to the
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extending second column bearing surface 10b and a second jib bearing surface 13b,
wherein the second column bearing surface 10b provided on bearing part 10
associated with the vertical column 21 is arranged below the second jib bearing surface
13b provided on bearing part 13 associated with the jib connection member 28. Second
jib bearing surface 13b is arranged opposite second column bearing surface 10b, and
in this embodiment the bearing surfaces are also arranged parallel. This construction
supports downwardly directed vertical loads from the jib connection member 28 to the
column 21. These loads e.g. occur as a result of hoisting by the crane.

The annular bearing structure further comprises a third vertically extending cotumn
bearing surface 10c, and a third jib bearing surface 13c¢, wherein the third column
bearing surface 10¢ provided on bearing part 10 associated with the vertical column 21
is arranged in a radial direction more outwards than third jib bearing surface 13¢
provided on bearing part 13 associated with the jib connection member 28. Third jib



alternated by conventional colum bearing parts without the third
colum bearing surface. Alternatively, intermttent jib bearing parts
may be appiioedogigiisned with a fully extendi ng col um bgaFkiSoRRHES -
It is noted that such intermttent bearing parts are not applicable
when rollers or the like are prow ded between the bearing surfaces.
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ib
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t he bear icogrma il asetly apsosité a@ommioa@ettowarthé liebs. Bet ween opposi te
vertical first colum bearing surface 10a and first jib bearing



Al ternatively, ball bearings, a |ubricant, water or any other type of
I nternmedi ate between the bearing surfaces may be applied. A gear ring

18 with i swigr@wd/sdegizaround bearing part 13 associ at ed WpgdInt.a8sdo087
connection menber 28. CGear ring 18 has teeth projecting radially
outwards. At |east one drive notor 27 bei ng connected with the col um

21 may dri V\Y\%ff@m@fl\% @R 2fanydh 159;5} %?e?:l WGy S ﬁ]nﬁfaﬁ& aFé Iﬂglcé't%d with

dri vi ng t he J 1 connectlion ne aroun erred
enmbodi menfame ﬁw@éefér prpwided With @élnﬁﬁnﬁv@ @r Bhertyg impder 24t 'S@H'éc@'lnééfeéf

the col umpitRine défuihad 2 aﬁ@amféstman Wmm@bgémmhetgesr ririgb1828 An
alternatlve drlve arran errent IEs;%ﬁoresent ed in ;{‘)arts are

|
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drive rT12)t7 howéﬂ/\%;] thzﬁg@érlri’nb 1608 paided indidelbeahiny paﬁ wmma%ﬂqg teutl pdfedﬁﬁ@
pi ni on Ich, e eS\M t ear rin
connect i oﬁac’??&%‘é’ra df’B?Hg i%‘yt?ﬁﬁ rgige_ouT, ﬁm&h@ Bpe gﬂ%eéﬁrg%{to%wh%re@
4, howevethe hehinaeat 13" Bﬂsycﬂa&d with nhe {ily coredciionanembdrest mngeqaalah 13",

h t i e I, : .
v ant agegs e B BUEF e 268t bNBH Seor M BB 224 lice¥ s
13' associsd@ssdlawiagingtit thejmajortbam hetandrediveand ehovarsin figodds case fd n

outward r @Q’bﬁr{atigh %Eltefrgtgg %39 r@ﬁ%é&ﬁ%&@& Witd ﬂ%r Jﬁrdoﬂﬂﬁc}lﬁn ePhgi on

27a' ari ses. his i1s ng to the noto I ment
shown i n FPY¥es !@anPHt\n@a%éadﬁd Gﬂmhﬁéwbﬁﬁéhe@ﬁfog&%ﬂié&?gﬁé“ﬂhrt 13

associ at eganddebititi®2Td AnCRREREdI meRAREr 28 noves in an outward
radial direction in the enbodinent of fig. 3 gear ring 18 will damage

pi nion 27a and possibly also notor 27. Fig. 5 depicts schematically
an al t er ngigi W@emamhemaabany@hwterr@msﬂm@ strutirb @cddning td 108 mvSﬁms
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schemat i csiinliar cprporents have weh dmpltawey. beari ng structure accordl ng to
t he invention. Sarre parts have been given same nunbers ‘provided wth

atripl eagrl me and simlar conponents have been kept away. The
annul ar bdard dﬁ@!%& sahematieally yeimnoihal elierpetivadearingsirugre accardingloding 21"

and the jihRnBONRAld RitsTRIDBEer/GverPdinERAIFRSrS BRvided with a triple prime ("')

and similar components have been kept away.

The annular bearing structure is provided between the vertical column 21" and the jib
connection member 28™ and comprises: '

- & column bearing part comprising a first column bearing surface 102" oriented
substantially vertically, which column bearing part is in the shown embadiment directly
caotinected to the column 21",

- a column bearing part 10™ connected to the column 21" by welding, comprising a
third substantially vertically oriented column bearing surface 10¢™;

- a column bearing part 11" connected to the column 21™ by welding, comprising a
second column bearing surface 10b™, oriented substantially horizontaily.

The annular bearing structure further comprises a jib bearing part 13", connected to
the jib connection member 28", comprising a second jib bearing surface 13b™, oriented
substantially horizontally opposite and above the second column bearing surface 10b™.



- a colum bearing part conprising a first colum bearing surface
10a" oriented substantially vertically, which colum bearing part is

I n the showg %edaredsent directly connected to the col ungrehisoos008017
col um bearing part 10" connected to the colum 21" by wel ding,

conprising a third substantially vertically oriented colum bearing

surface 1Pnsteai:! o@h&%%opé‘rébémeﬁ%ﬁzomaé b@&[ﬁ %9&5&% 4@t Fﬁ%?g}gnurm 21

by meldlng nprising a second colum earl sur ace oriented
subst ant i @ﬂg)edﬁeﬂer%% eRcirg/ing ¥eecoliimu R B omesdls i1 98)" e puvidedle furt her

conprises a jib bearing part 13", connected to the jib connection

menber 28! onprisin n I b beari n surface 13U', oriented

subst ant i Eﬁeflj’ %"PQ Bﬂ‘%ﬁ‘ @’”g d"r??%ptnée%lﬁﬁd 585[ el O nresERbrRITEgRt in?
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bearing pta™tare8apdhle ¢fivetatingotha jib whes dieedvitiod inetos. Rdiiérs Wefeﬁmam’sypb

arranged ' | | oad rallers.
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These | o are arran e ween
bearing slfaf"apesiionedin %fﬁdlaﬂ@ﬁwarde!radlqrmfIﬂafS'Str@mrmﬂEac@aUnfaaedﬂa"'
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jlb bearqu‘% surfaces 16a" associ ate nnecil on nenber.

Ji b bear i $7§ned Py rdersT 61@&9 posiiosied jromeadlial fpwargd @acﬁchcpn efiibethird calumact i on

of the fideatingOlrisds 108850 dhsEM raaialy diidard dhdBBAEdrcdsadi al | y inwards
directed horizontal loads. Third jib bearing surfaces 16c” defined by

roller 16" are positioned in a radial inward direction of the third
col umm  befig.iTndppicte Schematlddly yetraiothbs itdnatne badrng stutiiey sbcoidimab ek

forces. FEi chemati cal not her, rnat bear| ng
structur eh%gg%nr %‘Sﬁ] Cﬁ Etsfﬁve ?ﬁ?\?egﬁ‘f%nosry?nye%@e{)%‘?r%’d‘ﬁgv %88 Ween sane
nunbers poriog (&l'édnd\ﬁrrriﬂaiacmdemip heveplpéamekept awayn Hutsricant cmnanmmmm arg s

have been,kepi ‘@{ﬂ?sybeﬁhh'%&h&mé tﬁr%ﬁ& E}h&hja% Bh& éaﬁ%%ééggg%ﬁﬁg%%g}? t he

bearing structure i SR CaS
beari ng @@ﬁmr&%gfaawandibe Falipiser s.

Figs. 8a-8¢ show an annular bearing 50 according to the second aspect of the
invention, Two. bearing parts 51 comprising substantially vertical jib bearing surfaces 52
associated with the jib connection member are arranged around column bearing
surface 54 associated with the column. The bearing parts 51 are connected to each
other by bolts 53. The bearing parts 51 are stressed in a radially inward direction to
prevent radially outward directed displacement of one or more of the bearing parts 51
associated with the jib connection member, in particular bearing parts situated radially
opposite the ib. The stresses are preferably induced by heating the bearing parts 51 to
at least 60°C and subsequently cooling them down, e.g. by rinsing them with ice water.
Alfernatively, the stresses are induced by tightening the bolts.

In fig. 9 an alternative embodiment of an annular bearing structure 250 is shown. The
annular bearing structure 250 is provided between a vertical column 210 and the jib
connection member 280 and comprises, in this embodiment, a column bearing part 100
connected to the column 210 via bolts 116 to a load bearing support 115, which in turn



Fi gs. 8a-8c show an annul ar bearing 50 according to the second aspect
of the invention. Two bearing parts 51 conprising substantially
vertical | Jogselg surfaces 52 associated with the jigoQesioban
menber are arranged around col unm bearing surface 54 associated with
the columm. The bearing parts 51 are connected to each other by bolts

53. The b%addnn&t@@{ot@néal w&wiw&m&hm& 1@7 ﬁ@.@'caluw‘ Be'%Y}ﬁé Ear@“m@ct' on

to prevent radially outward direct Spl a or nor
t he beari ﬁ@“B’éﬁeﬁé?eBringa%‘gf@E?Saﬁséﬂc‘%@ H"tbme‘fqr‘!?abﬁﬂﬂf%?i%n nenber, in

particul ar bearing parts situated radially opposite the jib. The
stresses referably ind heating the bearjng parts 51 to at
enot - 60C! Bl STBSEGateT b LB Comt R e GomRenearc ROl S MRigh R
W|ht hb| Ice varirected A tashnaherued weldm@ejmdmsstm rﬂér@bsrlzdof@empbsesta %bé@l ng
the bolts annu ar earlng
structur e2§g81 \}\vég}%ﬁ%{xﬁn@ %r?ég %ﬁ%ﬂy 8%%$§gq§? Pﬂ@?ﬁgg SHB ef@%‘l“ ded
bet ween aawesingleatigid vietaiblo2il (A deiall inlveossisecinorisn slotwndn figetther 280 and
conprises, in this enbodinent, a columm bearing part 100 connected to

the colunmm 210 via bolts 116 to a | oad bearing support 115, which in
turn is Elaﬁﬁwaéae@rmg\ﬁéwﬁuc%%oddﬁhﬂﬁhozmcenmndmwfum@emmprﬁm@mol um

bear i ng PRddind Q16 OIRA B Ao AGHY NSk 3As efgsaéecs?a;ﬁémtmhh@bt he

vertical colum . he J I b connecti on men% rs

conponent %OnEB@m”é‘Pﬁ!"%(?'Bovﬁﬂﬁ’Rﬂﬁ’t%%e%?ﬁ?éﬁ fhedibteenaagdipn Uﬁﬁ“é’ﬁf %Qﬁ is a

wel di ng. debéssmqnmeaéarmg prmmberm 2Afkh tﬁ@ 'hbae@isaalicﬁ%%?%%ﬁﬁldehntom' ch
a spline 160 LS pline 16 ef erably

ar t
made as °£‘Fﬂ‘d ,J%[l?e'g%%ag badaio Wb@fﬂbﬁoa@%fm mepbgF 200 ’“s\éeé'fﬂ‘%pabh '
shown in faogaxtehZS thrailgh taa splinar16b eacormgceithe Beiiner160 2bBe gb béﬁk&gsﬁuwm

enbodi nent_ f r earin arts 11 20, conpri sing
jib bear |nﬁ§nng§i télliﬁ r]g’ccé-,)g'ﬁ%&s%sOC| zqdeea%é)‘t‘ﬁb ?fg' Fti'oﬁ' %%ﬂ%é@&o%%ﬁ%ﬁ 280.
Opposi t e gredagsupdy openindinot sownpamkend armore gheiting Siannets 131) ehielss 111

in beari @oﬁﬁgtchéﬂr%l 13ﬂh¥!‘érﬁ&tl}1m iFRle rg%s%%?goﬁthgﬂﬁQ%rﬂ'?ercﬁ%rﬁkg%ber

provi ded,” to Connect e I g connection
menber 2&H0' in Ardas fbwidsga the @%S@)ﬁ @rrindihg @Jgﬁ‘lﬁ%wlﬂwﬁoﬂm 10 to

connect tdigh %&Muﬁg mlag%etéhyttﬁﬁ of hlt?ng}f%?éférﬁgly%asryﬁthéﬂ@tyﬁ@gf fer. ‘H‘ﬁ‘g J9b

connect i gn ﬁ onnection memnb ri ses
grouting ‘é’ﬂﬁﬁlfa‘?e'gﬂ'é PR GR6E 1%‘?16\%)“9n%fe<§ﬁ‘é‘”‘breaﬁ'b'ﬁ@“@i’5&9tﬁ %‘”@Hﬁﬁnel s

131, whi cindgitendbhrigteaha@tnsliis 13d. has an opening in the recess 281 of
the jib connection nenber 280" in order to fill voids in the recess
281 around the spline 160 with grouting 132. Such grouting may be any

type gf fli is hoted thap thef @eadyinyora sisliypias redyipeefenzply only Hei prbvided ih B doripn of 2
two adja

conpr | 51 n arrds? RS BRIAED) B s 33l PR TRSIT NG BRTRss

not ed th&an&lﬁéedoﬂibiSdﬁShﬁwnen §pl10ace whioh the efimdalib peanvigydiet 49r ovi ded in
a porti O%séﬁcle{tébewi@{‘fpﬂéljtﬁ o%ﬁ%ﬂ‘ﬂﬁﬂﬂé@%ﬁ i88h P! w%ﬁfrﬁlﬂeabove Ji

sem -circular portion'to I's connec Shown in
fig. 10akepipgmarch Oisin the ghovar emwlm@amn@om@f 81spgmesisoteath 4469 wi t h
the jib Qél&ﬂﬂéibib%flé'%‘mt e c@%ldll? o%\‘% frdba fhe\HeBMhd ﬁégm%bﬂ‘b?ve‘u]ﬂo@or

bearing part 110 is in e shown di ment _conpose segnent s.

Teet h 118 Rrafesdbly sangetad with fhegcf’h@)n tﬁrd@y%etplmmr@ﬁwg wvmgf@r fir@m t he
beari ng pas,tio HA thé jig cbivitectidi Membsr F80edr6iidiunePMIE ShRdsWisb ard he

colum toq dri .ni.o th the gear ring 118, to drive
theuj i b éﬂ?ﬁ?@gf?'@dﬁ I %ggéwﬂ’lﬂgﬁﬁwﬁ%ﬂo ISp?l nes 160 ar Iev

schematically indicated, in fig. 10b in an enlarged vi ew.

IJ

Jib bearing parts 110, 120 and jib connection member 280" are in addition connected to
each other via bolts 125.
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Jib bearing parts 110, 120 and jib connection nmenber 280" are in
addi tion connected to each other via bolts 125. The col um beari ng

part 100 ce@RbsiRe1peari ng surfaces associ ated w th thepoegitiofsidooot7
colum 210: - a substantially vertically extending first colum
bearing surface 100a, - a substantially vertically extending third

col um be n rf . t i t di ng
second coﬁh%rﬁglgi‘g e&? Q?@“@ ecoﬁage%bfeagﬂé ﬁ‘gﬁ ? P ?e%h@!rhl ﬁz{%ﬁ%ﬁaﬁ, :
ext endi ngcbiamnchOCoI urm beari ng surface 100d. Ji b bearl ng parts 110,

120 conpri §‘§u9§£l{tﬁagﬂ{e%€a !fBﬁ nﬁﬁg@ﬂ&f c%‘ilﬁuﬂa %\éérpgtsbﬁac‘é bhcal col um

210: - a substan I cal I'y "ext ear| ng surface
110a, - a substantially vertlcally extending third column bearlng surface 1000

- a substantially honzontaﬂy extending second column bearing surface 100b,
- a substantially horizontally extending fourth column bearing surface 100d.

. Jib bearing pa&s 110, 120 comprise bearing surfaces associated with the vertical
column 210:
- a substantially vertically extending first jib bearing surface 1103,
- a substantially vertically extending third column bearing surface 110c,
- a substantially horizontally extending second column bearing surface 110b,
- a substantially horizontally extending fourth column bearing surface 110d.

First column bearing surface 100a provided on bearing part 100 associated with the
vertical column 210 is arranged in a radial direction more inwards than the first jib
bearing surface 110a provided on bearing part 110 associated with the jib connection
member 280'. First jib bearing surface 110a is arranged opposite first column bearing
surface 100a, and in this embodiment the bearing surfaces are also arranged parallel.
This construction supports radially inwards directed horizontal loads from the jib

connection member to the column.

In an alternative arrangement (not shown), it is conceivable to have opposite bearing
surfaces that are not parallel. For example, semi-circular bearing surfaces may be
applied operating as elements in a groove, or opposiie semi-circular bearing surfaces
betwaen which ball bearings are provided.

Second column bearing surface 100b is'arranged below and opposite the second jib
“bearing surface 110b. This construction supports downwardly directed vertical loads
from the jib connection member 28 to the column 21. These loads e.g. accur as a result

of hoisting by the crane.
Vertically extending third column bearing surface 100c is arranged in a radial direction

more outwards than and a third jib bearing surface 110c. Third jib bearing surface 110c
is arranged opposite third column bearing surface 100¢, and in this embodiment the

11



- a substantially vertically extending third colum bearing surface
110c, - a substantially horizontally extending second col um bearing

surface 11Q@,200s/@sfybstantially horizontally extendi ng $@ufitoHdbiiam
beari ng surface 110d. First colum bearing surface 100a provi ded on

beari ng part 100 associated with the vertical colum 210 is arranged
In a radi drre nwards than the first ji ce
Toa provPrRieibtages bttt s gl dnisettiofin dplers Bllodbic ]
menber 286iredid displpdemeneafitieadng part &tleasbtCiatet sviththepjitgetinegiso sianeber i r st

o Do AL APy o ORI e e

surfaces are' al ruction supports
radially inwards directed horizontal |oads fromthe jib connection

member toy %Fmﬁﬁértlﬁgrmd ﬁrﬁﬂrré"#uﬁﬁ%ea?ﬂp\‘@e@é Fﬁﬁﬁﬁﬂ%teﬁl?@kﬁeﬁ&]@%"ﬂéaﬁnbt

I s conceivable to osite ring surfaces that are n

par al | el . syrfces 189shans 119@#@5‘?—"%%"@&%% bargng arfase 90 A HE9ebp! i ed
operat i nga@@e&b&fﬁfﬂtﬁaahﬁg ﬁJI’%@QY&? P8P BR Bbdrf ﬁﬁf’ﬂ 120ia6SatiAéd WiERtheng
il

f bet whi ch
bear | ng. st FHRBCRIGHTEET 400 cRGURPE AR S e s RS EBARIY | b

bearing segrirestonldébber thite URET 210Chieh pssaztrrpnmr dounsatadf ‘§hed.|se etted

verti Cal ) oads fromth .b ¢ ne

These T oatie dang. FauIP bearide FEEF 1o BB REaT st Rl it Beari
Ver ti cal | yurface d0od, ragd irhthiscenthoidinmemt bhedreiariog surfbes are Edicarianged pambi@d i n
a radial direction nore outwards than and a third jib bearing surface
110c. Third jib bearing surface 110c is arranged opposite third

col um beBetivagn sppdsite verlic) frst egldmn he@ﬁﬂgsiue‘ﬁﬁﬁ)igﬁmm firgidib begyégr i ng

surfaces &i-81$6a 3hb @Bﬂ%@n Ba,so?sh!a Sbrticdl %ﬁr &m bakrihk %Grfélfe%@@bﬁd

radially outward direct | acenent o earin assocr at ed

with the fhirgjie Bﬁ@f@f@ﬁrﬁﬁcqﬁéﬁs rstang secqusd ‘@?*Cﬁb%f@”?ﬂt‘%ﬂ %@Jr"‘*at éharssi de
of the begblingd RRPEsvEIR . BBRvekh Bpposite horizontal second column bearing surface

100b and second jib bearing surface 110b, and between opposite horizontal fourth
column bearing surface 100d and fourth jib bearing surface 110d, first and second
horizontal orientated pads 117a, 117b are provided respectively to facllitate the mutual
movement of the bearing surfaces. These sliding pads are preferably polymer pads,
more preferably pads made of Orkot (brand name).

in the shown embodiment pads 114a, 114b, 117a and 117b are mounted to the jib
bearing surfaces 1102, 110c, 110b and 110d respectively. A detail of the mounting of a
pad 117a to a bearing surface 110a is shown in figs. 11a and 11b, in which a metal
backing-strip 118 is visible. A single pad extending around the entire annular bearing
may be provided, or alternatively multiple spaced apart pads. The pads are preferably
mounted to the bearing surface at multiple positions via bolis 119, as visible in fig. 11b.
The bolt may be covered by a cover 116, Alternatively, the pads may be mounted to
the column bearing parts. In fig. 11a, two adjacent column bearing parts 100’ and 100"
are visible, The entire annular bearing may be composed of multipie adjacent

segments of column bearing parts 100.

In this embodiment, column bearing part 100 comprises multiple fluid channels 140 and
the annular bearing structure comprises a fluid supply opening (not shown), capable of
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The annul ar bearing structure further conprises a fourth horizontally
extendi ng bearing surfaces 100d and 110d, wherein fourth colum
beari ng suwbhaeesck9fld 1s arranged above fourth jib bearipgrSufobgceo17
110d provided on bearing part 120 associated with the jib connection
menber 280", to support upwardly directed vertical |oads fromthe jib

connection bly occur as a result
of the usesg@mﬁr thb ﬁ%‘ﬁgﬁa %LS r %ﬁmgeﬁ'?(fwagglﬁlst*‘%f}é”'f %aanrg SYFRcERyed
opposi t e f 8@rRrevidssl withroriiees dfribe Ettud tlemeels 0Tds fluid graferabliissa gpdodi ment
the bearingpginfaces are also arranged parallel. Between opposite
vertical first colum bearing surface 100a and first jib bearing
surface 110a, and between opposite vertical third colum bearing
surface 100c and third jib bearing surface 110c, first and second
vertical orientated pads 114a, 114b are provided respectively.

Bet ween opposite horizontal second col utm bearing surface 100b and
second jib bearing surface 110b, and between opposite horizontal
fourth colum bearing surface 100d and fourth jib bearing surface
110d, first and second horizontal orientated pads 117a, 117b are
provi ded respectively to facilitate the nutual novenent of the
bearing surfaces. These sliding pads are preferably polynmer pads,
nore preferably pads made of Orkot (brand nane). In the shown

enbodi ent pads 114a, 114b, 117a and 117b are nounted to the jib
bearing surfaces 110a, 110c, 110b and 110d respectively. A detail of
the nmounting of a pad 117a to a bearing surface 110a is shown in
figs. 1lla and 11b, in which a netal backing-strip 118 is visible. A
singl e pad extending around the entire annul ar bearing may be

provi ded, or alternatively nultiple spaced apart pads. The pads are
preferably nmounted to the bearing surface at multiple positions via
bolts 119, as visible in fig. 11b. The bolt nay be covered by a cover
116. Alternatively, the pads may be nmounted to the col unm bearing
parts. In fig. 1la, two adjacent colum bearing parts 100" and 100"
are visible. The entire annul ar bearing nay be conposed of nultiple
adj acent segnents of columm bearing parts 100. In this enbodinent,
colum bearing part 100 conprises nultiple fluid channels 140 and the
annul ar bearing structure conprises a fluid supply opening (not
shown), capable of supplying the fluid channels 140 with fluid, and
wherein the colum bearing surfaces are provided with orifices of the
fluid channels. This fluid preferably is a type of lubricant. CLAI M
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1. Hoi sting crane (20), conprising: a substantially hollow vertical
colum (21) conprising a foot (22) and a top (23) and a body (21a)
between the foot (22) and the top (23), a jib.(24), a jib connection
menber (28) which is disposed on the colum (21) arid to which the

jib (24) is pivotably, 2. Hoisting crane acc '
claim1l, \Ahe‘&g?@%%ﬁ east one vertical bolt extends thrgé%ﬂéggé@om
spline to connect the spline to the jib bearing parts and to the jib
connecti on rrgg%er. 3. Hoisting crane according to claim1, wherein
the jib confdct | Y nmenber conprises a grouting supply opening and one
or nore grouting channels, which grouting channel has an opening in
t he recess o,]‘ thE‘OLS'.b clpﬂmi on nenber in order to fill voids in the
recess around th bi‘ﬁ* HE C&Wﬂ?lp%g. 4. Hoi sting crane according
to claiml, wher aisubsthstiaiybolow verice! chiitm@$) amerigng g foot (22) geth fop (28)
portion of the a { t.ndyhe sem -circul ar
portion at whi chgﬂ ﬁlgq{ofjg@@ %@gﬂt@%?&?@ﬂa%hgmﬁ (Zé)‘

« ajib.(24), a jib connection member (28) which is disposed on the column (21)

and to which the jib (24) is connected pivotably,

2. Holsting crane according to claim 1, whereln at least one veriical bolt extends
through each spline to connect the spline to the jib bearing parts and to the jib

connection member.

3. Hoisting crane according to ¢laim 1, wherein the jib connection member
comprises a grouting supply opening and one or more grouting channels, which
grouting channet has an opening in the recess of the jib connection member in order to
fill voids in the recess around the spline with grouting.

4, Hoisting crane according to claim 1, whersin the one or more splines are only

provided in a portion of the annular bearing, preferably only at the semi-circular portion
at which the jib is located.
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