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IN THE UNI TED STATES PATENT AND TRADEMARK OFFI CE AS

RECEI VI NG OFFI CE TI TLE OF THE | NVENTI ON Crane Beari ng
was@emidlys BACKGROUND OF THE | NVENTI ON Fi el d oPCT/US2005/026755

Invention. The field of this invention is pedestal

c MAHEE, UNITEDSFATELPATENT AN TRAREMARK OFEHHE H.S RACH¥RNG

t he upper works of a pedes(gﬁg [cgr ane assenbly and the

pedestal . Description of t eI ated Art. Pedestal

cranes i ncl ude a r eVAILE CITHBPSVENGI@N nounted on a

r al ede support colum or kingpost. The upper

CT‘WSF%?"? %. ca y conpri se a swi ng colum surroundi ng

the ki ngpost, a turntable, the crane gantry, the

oper at or cab anBACKGROINDIOEJHBEMBAENTION pr event

excessi ve wear between the upper works of the crane

assenpl y..and .t he_Ki t..as the u rks rotates

b oliEIa dfantratitm s Zhe BSOS Fypony S prisel tuike: iy atrularly to &
bedtE AR bESbeW R n @iFRipPdtesbrk<&TAPeAdsal ciand &waibly ast @b pedestal.

bearing assenbly and an upper bearing system are

utilized in a pedestal crane, with the upper bearing

as s BatsTiptiom ef L!Rﬁ Relatgd ¢ it uskedssaly ?rﬁ’g‘"sf ‘6?1“% ptiexefying d‘é?B%r works
mo‘ri‘lﬂféd %n EQint?all B&ﬁﬁﬁl‘ SUppdroldnit kdlgpbRadhe upper 5ork5’%§p%atly comprise

Goss et al. discloses a nethod
a %%wlwgn amﬁélaﬁma dheakingnesh ¢ temieblss g gwe\g@RIY, ghe operator cab and

assroﬁi\z’i@h Végﬁ% rhr NRbleveRl efcR@ReRtA b&@@eﬂethés\ﬁ)ﬁﬁb{wﬁrk@m the crane
e pede

The bearing of the CGoss et

assginblyl and theekingpasesrothe bprer Wprks 1Riateg pbeut tl@ree@pstﬁé& thehCrtfe various
S e [
bea@% sgehb%%s aax@%ﬁrtfp'eiqy ?j ggﬁ#&ﬁg gr%%\gcgergﬁlg l&‘e’aﬁ ?séésr{ll'ﬂg) Qﬁﬁ an 1'1pper
be:b'ergrsystgmemd utllized|in npdredestd] caane.uettuthe Yppei bﬂg,rlag a$sgmbly including a
t hod i ncl udes

thru@??zggltg%lg\%gtﬁ:% Bé(ds ?&’hi’ir%ii’ %Qardng % 1atIHflog&F(;s o haC e

and betvveen the revol ving turntabl e of the pedestal

cr alle Sa®steniNy. 4ifd,G00eo Goseet @ndisdéses hangbaie®r a¢moving a bearing

t.he revol vi t urn t_the Supl
oG B b APegy 4o A i R L G REH sroh B 2 g gedesal
The dpaiig@f e GuaE etral. igscloatt &l reoehblen s lkm@ﬁnﬁ;t d&'ﬂiglﬁbddﬁln the Goss et al.
osition, and.thereafter wt aW|n beari ngs f,r.om
PateRp desErlss A W@&FCE’H%PHH UpREY 8P€ %ﬂm dr AteE SuTess %‘g?%ﬁdtby a thrust
behritpPa@t 4 ORlindrical rseRttaREHIRME d fla¢ ﬁféﬁlbeerngSgedPﬁj ﬁi’dﬁal IS@arings. The
532800to I\/brrowdlsclossat rust-centeri.

Crane
mliesh WGIGSS PRSiYERnECERPROFCRPEDeCHRRE | SOS ifh dFbiRveen the
revolvifly furi@1€65/the Qédebtﬁb/crﬁﬁéadssefrﬂvlysarﬁl&hé 85120 BRE SO e | pédestal centering

bei ng deposited with the United States Postal Service
th%F?V?IH@gdﬁ?‘éab?hWt e ISBRpOrtFolmL iR IaB%‘?é“"é’é MEERSy faQying a retainer
plth@l:z{ able D s€dufih€ Fadla® aBFRES@ANSS 1M§>b§1t16}9 ahd@ BRlealbti@ldrawing the

é)Ol 040 580 U S addressed to Conm ssioner for
bepmgé ,ﬁqogx thesyppogQlumn 5gd re,xplé{;pgﬁwtahle tQ/Aerthgmg)eg_tmnd replacement
thdpds€: July 28. 2005U. S. Patent No. 5,328,040 to

Morrow di scl oses a thrust-centering crane having an

upper

PP U. S. Patent No. 5,328,040 to Morrow discloses a thrust-centering crane having an-upper
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beari ng assenbly including discrete thrust and radi al
bearings. A prior art crane constructed by Marathon
waa0beursienu i ncl udes an upper bearing assenbl yPENUSA05/026755
| ower thrust bearing assenbly. The upper bearing
adsenitstgnt Neps3i28 £40 a0 B/mrmveduselbmsraetﬂntsecmermgmramthaving an upper
al | tached to an er | ater surface of the
beann%éa;ggﬁm 1n lﬂgﬁ‘&dﬂsc <S¢ Hipst and adbaéga@r@}ga; hol | ow cyl i nder
plvot bal | cap surrounds the pi vot ball. Segnments of
bgo Vi j f.
Dl T e SRl B M AR el LA b per bearing
assemblfy aad allowerdtherst bedrig| asvenchly.i Ade Mpperrbeammgllassbmbm cmrtpnses a sphere

al The ne asse ude t hryst and
refereldp PP P50 PR gRachd i n?ﬁ&ééi Flich ! MR el Support column. A
closedle%zﬁohﬁlﬂ)%\aéylﬁ{déﬁﬁivbﬁba‘li 5%@&&% Aot BRIl atSe% HEnt®BF bronze having
base interface with | at er al support surf
an innemhi@eeshaped o eanfgnt h)ethb baldi cqagmtm quterf fatmeonforameg tatHeenterior of a

closeay3 AN B5RELBEHAE s Pt BRSPS AR s s
and ratiaPBéarear Mndisddvailaby of HeaSiamtHIAEL STVEHeaE 3tankii§ str¥diceAcentration
ohibits or substantially inpairs visual inspection

at the %iraltl fRaset 1npeéf@§e(, w,:@ thp éatgr@}aisugpgrt eifigcq; itherybyt h@ltmg)@,e load capacity of
the craBQaUtl{Bg d % £ RS éf) gﬁ' I%e RS @%F béa‘y@% %&Y f‘e% partlal removal

as e rIC swi vel alrr sw

of the Sﬁmﬁkﬂf(lf)' ke WPPACSELRY eaDr elicags \the lslbhelrﬁalap’ino{afh&ﬁtprohlblts or
the present i nvention to provj de a S|an|f|ed up

substagiadhy oL EiSHH) (SeeHon SabgR Mg viag S mrm (%) e upper bearing
design"REAGRADUBP BLsse BALSiced §uch s é'ieétHE %@W It a@}elts.he
present invention to provide a sinpli
I nspecting and/or replacing the bearlng It |s yet a
further objec i ' mai nt ai n
t he overall E%ﬁﬁgg%g%ﬁ@@ﬁg?ﬁ%hgﬁ?ﬂﬁhﬂgTﬁﬂ% pr esent
| AMRRLihER, i€ EN d5&S oftheyRERAt AC&HtioRGo PESEIDL Ym'ﬁﬂ’ifﬁeﬁ upper bearing
pedestal crane conprising a pedestal support columm
assemb{a\fwﬁ@e AVionerasheqreprisinge redapsdl mmebeniof parssn gla dreaifusthepobject of the
present BRERI (gBFa I A3k BNl (n8F 84 FAABSE iR SRALCI P g bearing. 1
is yet erfughek dbgat bfithe peaseiit, invdigioh @@ maitgaia ahesveral K Ral 3tapac1ty of the crane.
a@ggched to the crane upper works, the done,
PHECHNIVPHEO D EAPPHEFSC BY PPt beagng @@sefrtbhprfewa@edestal crane
R0 ¥&febtaCalppaAd /
o e g oL AL iRE AR P TSy OL bRall) aged by o
bearing hajiingen Emilepfaas shaped teetaiformt tooy segnrenddheaid dome,ahé bearing enclosed
... bear. I.n a prefer
within JoBRaTRE PV the g FEv o cHPahec Br th <P works, the
dome, @he Béhridb @@l the Barfith d6&kr, c8-d0B8E 16 PiNRle Bth YeARE] and radial bearing
servi ces. The bearlngﬁextends al ong sai d done exterior
surfacgsrfehereting tugperayverks. e nthedicanipg i eanstmeted héanl@nglns¢rdté plastic, metal
C r: n vant ages..of th
alloy, 8‘1“&&% s%(l)tage Iﬁ%%m{é%{g&r@f eﬁt 9 Prr%gerﬁ%{ahe Sdlnpgnt %opemng is provided in
the dofesehicp tfmomachimemacﬁz mamyicllgs@wawarﬂg)sa nevivdler apiRenesdces. The
clalng. Rl EF DESCRI PTI ON OF THE DRAWNGS Fig. .1 is a
bearing pyigadssaleng spiddopeesiaior dnrepyshste ﬁélérqeﬁ@ala@%eém andgthe dome side
surfacd Ne present inventlon Fig. 2 is a side view of a
pedestal crane including an upper bearing assenbly of
tOuber features and advantages of the invention will be apparent from the following

description, the accompanying drawing and the appended claims.
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present invention. Fig. 3 is a cross-sectional detail

of upper bearing assenbly of the present invention.
wa2@6/015103 a side view of a pedestal support cPATIIRR005/026755

Fig. 5is a side view of the upper bearing assenbly of

the present pRyEAp RIFTH)NQ)FT’HBEI@RWTN@}’S of the

bearing retainer and cap of the present 1nvention.
Fiigy.1 i¥ aicsosasedtmanietiewof an epparbeainpeasdnnyy sEtuepnisent invention.

SCRL PTI | ON Ref first to Fi
o [oAcsliaren G PRGOS AEpPCIGRE Pelrer et raembly of the

presentjigoedtl%ﬁl udes an upper works 102, crane boom 110, and
|ng§)ost 132. Upper works 102 includes crane gantry
iS4 erosthieetiameé detaid @f opier b@@mgta@ﬁﬁémblmf the p1ent invention.

orts rane 0 |st i nes 112 and
i‘ug P &°E vé%‘ﬁlopnérq tl&?:?%? boémmllo is pivotally

g I1eie e tlet view PPk uppEseadifZ afe@klyortie prodent mbb@ich06.
Crane gantry 104 is structured to enconpass Ki n%post

T2 6 i5 g t@premaidhs dupperctaspiandrep of theguespoinven
ﬁg%@%l G UralR S %ggg LKingpost 132. Ki ngpost

i's attached to a supp I'’ng structure, such as a
rig, water-borne vessel, or dock, or enbedded in the

ground. Accordi ' [ tructed of

st eel capabl e M@Mﬂggﬁég&ﬁﬁ“@@i nd strains

\R&&HHE fikQicd B £ pAL) Péﬂe@ﬁp&‘a{% h6d & dé@lc%d Pea8RA ¢EdneNd0 includes an
al t hough ot her  suitabl e high-strength materials may be

upper werisl 102, crsiboent. 1 IReprclsiagpast 1 Bhal forces acting upon

SRR pro Y nERagESHAL e a iR, NHRaSkI08 Blea: 1 Lpper works

102 supp&fsecrm B6dm 118, hbist Bhedl 1 04Heast@hatddieqlipmerter CrinBIbAEm 110 is
nonment and Iateral force 122 due to overturning

pivotal gampectedr wiper wgﬂ@dOQrpéO?ﬁn@feetpﬂ%bl@hQﬁadeﬁgma@plQf't ig gtructured

nd 4, kingpost 132 is conprised of a
toenCd"Fbagg:%ﬁFg/ASt?}ée ments, wherein | ower kingpost segnent

Iﬁ opération] e@péxh\eoxtkaslez Seguppotedbn kinggpsiB2 kA rotaws around kingpost
0 herical head 12 conprises the u nost
132. ﬁ%ﬁtlﬁ 5 o e PRGBSO HE PUha 4 BibsVABIBOE vessel, or

dock, c;rreﬁfb%ﬂaécpﬂl tHEGRRAH. %cbﬁixr@l?"klgfﬁsi mﬁfs%gétﬁfc?edl &W?erel capable of
ki ngpost segnment 16 and ki ngpost hem spheri cal

bearingl lreavy stenses arxdrstlsaeg nvelmosut falluppwph iappropage mettled h;onmemmpns although

duct di anet
otmer sga{figh Sup B apishy FLES BelibAsE  cegment |16 to. |
KidpaResthtibiRifsoae dthg! ufoaadank?100 durtdpeoRifioardredepicted in Fig. 2.

enbodi nent, ki ng Eost hem spherical head 12 is a

Such ferspeing hidp depdsweiaht: LiGeat szariegokin | bpanieneisht Piolaterplferce 120 due
t h |
to overh B OR53ip A abd Bl rTorc® o S il AIBRRZ B *PRe Liper

tReimlhgitorths pgetemed Erhbadithens depitedrial Higs. clormemd dd kmgpost 132 is
herical head 12 is arcuately

[ ost h
compristiL A ARG b bSEraER (PO W?rg}slggt)osrné?ﬁrgﬁﬁeﬁrgrawdes the base
segmem€8fl dfppdbS RERY Snd IGREPOSX hBRRPhASal head 12 comprises the uppermost

segment. In the preferred embodiment, at least one transition segment 14 is provided
intermediate lower kingpost segment 16 and kingpost hemispherical head 12. Transition
segments 14 comprise tapered, hollow cylinders to allow a determined reduction in diameter of
kingpost 132 from lower kingpost segment 16 to kingpost hemispherical head 12. In the
preferred embodiment, kingpost hemispherical head 12 is a dome-shaped structure having an

opening 53 proximate the apex of the dome structure.
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surface 38. The structure of the kingpost 132,
particularly the arcuate structure of upper ki ngpost
whewsephes i cal head 12 and the continuity of |PeBRUSHPAYE6755
18 with upper edge 20, limts stress risers at upper
- KEingpsrs theRfsphenbar haal 1heawlerl dghun 8 rkﬂ)uf’spﬁf)}%r' &13e030 of the upper
pedestal crane 100. Convex bearing surface
transitigh segmentyl 4egnrden @gegrakbm¢mﬁeded@egmt h@nxspbenqaghcﬁa@ li2nis arcuately
[ r
formec#< SH&F&%{ aarc{& %Fcr%%e rﬁ%g“ %?tdh }}eﬂ ar1] ¥ %d lg Jn gpquf 4, copvex bearing

surface3 38a EH@dtruttuﬁ;Ooﬁxlﬁeekdgpbd’trDlmfpa@tﬁxﬁiwngt@arcwechﬂﬂubt&@ of upper
ext ends gener al | é vertical|y. through klng post 132

kingpogt bgmusphesicalniead dgrand| the, gprgingty jof ﬁ@)‘ﬁ%fsﬁdgi 8 with HpRer edgp 20, limits

srss AL AR SORRIGI LA S8t op o g spe 0
t@oryax) Hbetheg cerficeal8 arduatedf ekﬂen@qotﬁ:am 18%er é&lgehl&wtopathmg 53 in

. | ocat.i gn .i ad t ageou riat.e sw.v

Kingpos RrasRBF 6o Hag B ‘herePhlorBane 1 R ek s s
Pt B @@F’lglgoﬁﬁndjyra' d@)ﬂdﬁl@tjg%kﬁﬂdé)tfhr%%em EK3. &%dult 50 extends
Referrl ng to Figs. 1, 3 , upper bearing assenbly

generally) vgﬁlcalhet}pcp@elﬁngpqsv &R, |pm1x1n@ted@p|ccmeed axlﬂpcpfeklngmt 132 Conduit

' d
50 35" baplt ol A0 el e A Sh AR cating: Gy o apdBF myaraut

hose th@ugighé cemdl ames REAihgibss UBLAC8udD cehil Clocatfon is advantageous as
sl i di ngl y engageabl e wth convex bearing surface 38.

appropgiatey swiyel3eonnsctesnmay hieci@sieled dnfallew raatindok pyieseand hose during
stiggn of convex bearing surface 38 of

rOtatlo{iS?géﬁggrBﬂ{emogpherl cal head 12. Bearing 34 extends

fRafmagItovFegs sli, de asdi 5 apger Mwaring akdenthpypd0 of the present invention is
. _hem s rical he mat.e edge 18, to an upper

deplctf‘gu m‘%@ég%ﬁlg&s% ¥r %Rpﬂgﬁg%sheaﬂ%%ﬁ%ﬁgﬁ% AftaighenP 2, and bearing

34. B8dr 'M&nﬁ}i’s‘ég'ar@'hﬁé}er BeR ng%vé %ee?ﬁr?geglrﬁ%!@'%t WCh' i§ slidingly
at least partially enconpasses ki ngpost” hem spheri ca

engagehbladvlmconBeabeaarglg:-mrfh@isa &anBeatingridos cbe’régurcrgtodc;cmrﬁmteto and engage

ich unif

at teasg oy 4 g5l SHERACR T iRRR] Bmiiabhead 12 Bearing 34

extend€l (rafed Rfwes Side lshifdel Wa ofikai@pb&rheds F{eﬂ@&l&ﬁﬁd Y| ptoximate edge 18, to
i ncreases from bearing upper end to bearing | ower

an uppgihsirfege 3ok Ogmpp% &ingpest heprignhicreal hsad il %@r@xm epergy % Bearing
34 is 5129({ aih tflzﬂ z{ll élcg&ﬁ%!gggklpgpo%g’her}lﬁgﬁeqp I head 12.
Cripbe

ttln earl er e clrcu
canngl@451$a.s ﬁoeimoﬂ bd&aing diameter 351 adlldlem‘f(&knljbfextends across the

) b thes cture of bearing 34 is suchth
width gy fwg FowBieadni 4 iy iplesiog begrine limsier Han lpgeor diameter 37
progreRRAL Hﬁréé@&efroﬁngeaﬁﬁg e R 48Nt oFbring [otvB} §nd 46. At all points,
structural configuralion also provides a uniform

interioblgearing diametdradds largariibaradiemetien 6 iof ppapingh®3, tlegelhst pantmittihg bearing

oer L8 b o, B0 SE L GG A s 3, o

structuResf BRARAE S 408 Juk Ghat %ﬁﬂgfeldiﬁar %fndmmﬁﬂﬁéﬁally thinner than the bearing
hem spheri cal head 12 and concave bearing surface 36

upper ¢deA8. nie FesTHIN ﬁxﬁySb@lqom@mr@le@nﬁugmtl@n rmésa\sotides @ onifesn bearing
surfaceCifi' HE eﬁlﬁqéﬁﬁ? H{e%er?é%l]ﬁf&h{]gf ftlrleo mteq%lbi’% dp%rren ta%%b e%cal forces 116, 118.

structure. rative e
While thetpefared 3fbodingenh odrhpriges yilpanm theshédphaechebying Emﬁcb 318 of kingpost

. bearin ai ner surface 26 i.or bearing
hemlSH%sfe%al hiad Jhrandcionse Geagng ﬁgﬁ?‘@t e i9esgio8, e be eiced with
concavk BAd cofVe thnQkd BRI ViR ARG aSPRdBS&G RiRMuAeS @

surface for snugly retaining
In the illustrative embodiment, bearing retainer 30 is a hollow cylinder defined by

interior bearing retainer surface 26 and exterior bearing retainer surface 28. Bearing retainer 30

4
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exterior bearing surface 39. Bearing retainer 30
defines a cap opening (not shown), which provides
wWa@ewesss1vd bearing 34. A retainer cap 32 is repowEsiy026755
attached to bearing retainer 30 at upper retainer edge
is sizefiGuch ﬁhﬁ ﬁfe@fo?'béﬁ%gem%rr@:ﬁ%ee Q@tp%\ﬂ&fs £ 3 faRe ﬂo§ snugly retaining
attached to retainer 30 by a plurality of bolts .
extenqﬁkhnameg surfeqeaB%erBe@apg 3Qtamay 3beletinesnavep dpgnisg rfnb1ashown) which
attach [.&t ai ne

providPLdGE R, AP R bt gy R bt BB rfiner 30

upper fdihlﬂercddgé ad. PO8 ipkdferied RHBVRMELN EtARGRIP 30 Qs ReRheDt Rhiner 30 by
When retainer cap 32 is renoved from bearing retainer

a pluradiyy of Reltg 43 dpuyiveg reginencam3dpey hsoatachesnby simdlag gifaching means
knOMEEh%Réé\iﬁr?ngmh%mg ?iéliexgée Ipbﬁqg g%h%é‘ 0) i)éan'hg ?e{tg B@J ﬁf El?e cap opening is in a
closedpesition] prevdnsihg aewks mi&:aﬂﬁg 34n Wl&ﬁbetﬁﬁledﬁ@l 32X ie dermoivedi fbm bearing
. 6, ng' -circul ar ,sections 32a gnd 323? each covaiﬁr% .
retaineg dB.<I0g AR RNINEIH ShH PPFPOBRIARI tEFCPYIAHEE resmovanakbesring 34.
Slﬁnfhe O e PEMBES LB r3ZReCOMLS S c&ﬁ@ﬂéeg Pws SR @ﬁcmﬁéasectlons 32a
sem -circul ar sec¢tion 32b cover eari ng segnent
and 3234&3 depatd laeFmg @. r Samismrcs e s¢otinn 822 audd3 22 taclh agvea substantially one-
em.-circul a nset . 33a,and 33b,respecti vely.
halt ofSEHHnE FufisE 30 b un 350 SGu S e ot P CRR ST gomept 34a, and
semi-cBeMaF Mcti¥n GOBTcEVErs Bearigt fgRieh€34t5 URARCRmIGr@far Ge&HA 32a and 32b
50. The sem -circul ar sections 32a and 32b are
has a gpusHanlagrap weparataal B3b seapoetbiely. f amictpnlaciapenB3oand 33b define
an opel?]fr%sfif]% r?e‘il'?ll}l coﬁfhgmﬁlé%{nﬁ{ L geé E{Hggcgls%gé %%?Jﬂg%réd’]glﬁé" semi-circular

sectiorst3Qwand aﬂlldaﬁ@ﬁfdrﬂ@g@%ﬁﬁﬁlﬁely%blo(/&ﬂefbrIréplfdegmenﬂbf belafing 34.
facilitate renoval and i nterchange wi th repl acenent
e ghe Riederfdi sreRadimentgh ftaanaﬁécc@ﬁﬁété ©of §%9 segipants; bggring segment 34a

(not slﬁ%@ grﬁ(g 5% g %m&n RAYGLeh ?xg ﬁgatg% 20 facHRAE] 'r&govsag dR% tHterchange with

da segnent extend aro
replacesnm segméngd Withauterebditdf disfonnbe aoytahlescorrhosesf extending thfough conduit

50. BEHAEgeeheT) daahe prartiErgEBe B0 sach raet FRubei OBt hgpehalt o
the ou@ﬁaMfel%ﬁc@m(ﬁ%%t leagibptarieaIRad 12ting 62 is in fluid
comuni cati on | east one grease channel 64 on

cRefewing tp&igsi hgnd Ord ar@@se:fatmgﬁ% lwr@alsiéd i1 ¢ach bgargm sggonent 34 and
34b. c%aén e:}ﬁﬁﬁ‘é'ﬁ 1? ﬁhldo%r%%[lmcﬁ%ﬁl \@{t ay Pera r%eI %Qrgas% channel 64 on

of Concave earin Sur ace
concaveOeaeiXg Bagfhdends.s Uk agreasd Hittifg G2 ama- @tdsd Qﬂiﬂﬁrﬁ:lﬁ&ﬂhﬁbw@br regular

i S flxedl% attached to bearing retal ner 30 and
lubrlca@aﬂtof {hepterfageplsgnsaye beyn £§/30 pyith C%\@Xthqa@%waﬁe 38.

R flis Lo ARG AL BB SLAGRATS okt rHRRE! Mand fo gantry 104,
In opefi@idn, ginittyelld, mgpabus nmﬁrn@orks Xxe2l. reBddaes aguddl kimgpastel32. Bearing

. WLth bearing r alnr30andr i ner cap 32, w th .
reainef 3D dne G HipfTciep deae WiV ith 260 S e Knebegi o2 Figed oBearing 34
rotatesFWidh$ beaki tather 30 AUSEfalner 8p S Wit a GRANE GhiRFfakAat] s%rfaces 36 and

connected at channel upper end 56. Electrical swvel

38.  connector 54 is a conmercially avail abl e connector

tlge%rrl% t%vﬁ gof %.[%c':l 19 a%onn?r(i:c}ai Qij’er rlu%%cab ZJS rﬁn%ci%ed at channel

conmmun Catl n ca
upper ¢\68. ElRofiRel ovived@nasdort 3 {sheconip@tiallg andbl combctorthat allows

hose swi vel connector 58 is connected
rotating connection of electrical and communication cables (not shown), such cables to the
lower connector 54a and to the upper connector 54b. A hose swivel connector 58 is connected
above swivel connector 54. Hose swivel connector 58 is a commercially available connector

that allows rotating connection of a hydraulic hose with a line extending through conduit 50.

5



10

15

20

25

30

above swi vel connector 54. Hose sw vel connector 58 is
a commercially avail abl e connector that allows

WO 2108013103 connection of a hydraulic hose w th BCT/USm05/026755
ext endi ng through conduit 50.Referring again to Fig.

Refd¥fAg lafdin a6 Fodl, oedbnd aermblyt TRinearstha @oinbirésthrusORAd of crane
of crane weight 118 and the | oad weight 116 and

weight {1 8 tapd the lpad rvselgmrhlécﬂ@tiaﬁlrtbQIemfw APAgEIY raveturpg mament 120. A
lower bl WGAHLAE (ASS SR, SNmBREY0pal SABHEORL AHE % horizontal
overturbigigansomeg 128. Meferribg tdBig. 5pindridontab momient 220 amdithirdst figtes 118 and

forces 118 roduce a C e sul t.ant _force
116 prqﬂﬁ*%éépmﬁwgzres%t usir gy bresin relinEan oibetson lgwaﬂelaOEL Fa5ipg 34 allows
bemné)?@% Rhgdthr] %x%h%&"tluﬁ[ lad %ﬁ%ntéﬂefo}éeg %n @;g% &nl‘i&ilnspherlcal

orces 6n U per ki ngpost hem spheri cal
head 12ifpmrupper werks 092 andi fromoamydoad weighit 1. ght  116. The

eferred material of beari 34 is. a lon 6 wit .
oy BT SIS | o PREHaE o 151Gl eih Gplifdenum  disulfide
impregHBid. | Bbwe¥d?O¥Mer Matchiglsdiowitiv the ad 584 b@ﬁé&i' pRFideAhe materials
materials are sufficiently strong to bear t he wei ght s
are suffigisatb sirang toiibear theo wgighéy asseciatad Witbdetaleraghand lead weight, but softer
than thg %Iea?ﬁfzﬁ}g%g k_Lg osstth%%lls&%arll%ﬁg ?1%5&# a.%? Bgatna:é rg?aisn%p %b §§&‘ retainer cap

32. Acherdiratl, bghring méarmgeﬁﬁe aheafesl th@lflﬁfrﬁerfd&es st eel t hat it
|nterfaces As the bearing is designed to wea
(¥5i tBe beasingni is slepigagd @fw?‘fﬁ @ﬂgf foeand; lﬁtlx@i»lfogélee fheg! é‘?‘F%fP@ materials,
s nelS QRRESSENILPSL SOLOACTERE T RAEATLLERIL Y o o presen
inventipm @vovides emninilprpvmwtr trequrior faet jorthetr baaring i34 it Ireddily replaceable

. bearing 34 i.s readi re ceabl i n onyenti onal
using QEFHIER: CuRImPEp| Se Bt PGI8h & PROHLY Pl gogmercially-availabl
jacks of %ﬂ@@{g%@i BeYusad & L@ﬂgloﬁ UpPEKKoRE 16P8k qzrrfgpm%mbex yfeeéirequnethod is
upport upper works 102 on ki ngpost . A preferred
to prom@t ﬂmenSS(n@fosl}@m\)umten@@a@e rterng l@ﬁwend])ﬂean@r 9edi With the upper
ntabl e Q. h k
works g suga rted ?n S e\g%%aﬁs ée@\g rgtg.ﬁl p 3&0&?3’2'1) rx}lg qgegrgmgggd’ oz?s previously

stated, %stl’f&llurb%f rbeffnLe s 1s°§ucﬂrtﬁa/tl lmaﬁhg/ 3gtlawedend #@is the laterally thinner
structure of bearing 34 i s such that bearing 34 |ower

than th@ rl?éa% 345 upnes end fér aﬁch?rdt"rﬂlh AdFANMLFFEMSBt et I epgresponding to

v 53 S04 6P 91RO RO g i 0

A replgzemeniobesiing rsegroeme B 4aay 3o hay thed b@unsecﬂfed aedrtha g‘:talner cap segment

ai ne 0.. A repl acenent .bearin 34a,or b .. ..
520 or 2 G Re BEDIPHer | B DGHAHBE EEAHcp el e R rapsFed in like
manneQ’ A@t@pré&a}éeﬁﬁ@ntﬁﬁp&e@ﬁﬁg sedént18%4 aRE34b, NHe §1§‘é}r@ﬁ‘s%a}3 B& removed so

or 34b is then replaced |n I'i ke manner.
that theﬂameawerl@rhmai ag@@awmgrtgcta@tﬁ@m@ 3a and 34b, the

Sﬁl Ifﬁreg Bl& oﬁle[s%raptg{n feglrel 1ﬁven}>1£n 15|1Hera$égsf): re\?or{“reds emgodlment thereof.
Varioud eﬁzﬁfgb@ma@)fbe%addﬁﬁh the\details @ff thd ilustratad eéns@rubﬁ@f efithidthe scope of

enbodi nent thereof. Variqus changes may be nade in the
the appradsd |daigis Withoyt| departing: EQm dhs {1ME ciPitain ofthniimventign. The present
1nvent1§ﬁ RS @bnl g%% li?r’ﬁpe%rb‘;r ﬁe Slhﬂﬁsl%d‘%&p %vgé‘rﬁért ing from

t true Spirit e I nvention. e present

i nvention should onIy be limted by the clains and

their equivalents. CLAIM5S 1. A bearing assenbly for a

crane, said crane having a kingpost and an upper

wor ks, said
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bearing assenbly conprising: said kingpost having a
ki ngpost head; a conduit extending upwardly through

W@ 200d/0ki1ngpost head; said head havi ng a convexP@BHS100§026755

surface; a bearing having a concave bearing surface;
and sai d upper works at |eagfmpartially supported by
said bearing; 2. The bearing assenbly of claiml,

A bearingesssgoblyrios angancs ahid @emy bavibgarkingpostiafidies upper works, said

said conduit. 3. The bearing assenbly of

beari encir lln%ﬁ )
CANGEISZTHY'Y COPRFPHEr conprising: said convex bearing

Suidfag@ o OMAvingSd KidlggosPRéddt al hemi sphere; and said
concave bearing surface conprising an interior surface
afcondpnexterding vpwardhetheough saitkingpegtiiesd; assenbly of
cl ai - -1 si.ng:...sai d kingpost conprising
gahgﬂ%gaf%ﬁé%E§%$&ﬁ%g$%%§§gﬁ%ngpost wal | ; said convex
heratinghswnd acendasy/beaging saificepdray | ower head edge;
sai d | ower head edge connected to said, kingpost wall.
sadmpReLWarks dhleast parslly suppogted bisaid begringer
CIIY el Sh ' [ 0 a swvel

ehrth zgsg%rgglg%f cRNRY! furﬁx@p%ﬁl%earrl t ggL

connecto sal d convex surface. 6. The
lserlrdongealsmenp kyrfaf eatiadlmgbaidfecondwier conpri sing: at
l.east one |ubyicatjon_channel in.said concave bearing
i sedi aeseiaby LB A RFOET SRPRISGA, d bear | ng: - and
S@idtoh v beagihl Qfrfhdetcbpising afpaktiall hE&RI¥PREIE;GAHI on Wi th
sai d at |east one lubricatron channel. 7. The bearin
selaebtayedranssuriage cqrprisieg arciatRsior syrfage of apwmbMImgiere.
rretained in a bearjng.retainer: said bearing retainer
0121 ;})ggrtme%asts%ml%lgio Ciﬁlbr%gr V\oref(Cso;mps 8¢ bear | ng retainer
haMd Kifigpdst &indprivéig £hgllovatydingdad ithvirgt kingoscapll;

sel ectively renovabl e. 8. The bearing assenbly of

SRigh gonyex bagring syrfacshayingasyculaployvep beadiedgesr et ai ner

gal\ai IBlcPr&ARAOP nB%ed RAlSH GRBAPRAING in a cl osed

osition sald retainer cap Is in an attached

pldei Headug assanbly odplaopdniurder conaprisoggen posi tion when

sai d retainer cag is in a renoved position; and sa

S8 SoRguiF BORRTENEP ¢ P REAPONE L b Rk peeS e

CHR HRRER: RQShblyQT clafhn 1ThRtHBE&IhpKsiRssenbly of claim 2,
further conpriSing:

at least one lubrication channel in said concave bearing surface;

a lubrication fitting in said bearing; and

said lubrication fitting in fluid communication with said at least one lubrication channel.
The bearing assembly of claim 1, further comprising:

said bearing retained in a bearing retainer;

said bearing retainer connected to said upper works;

said bearing retainer having a retainer cap; and

said retainer cap selectively removable.

The bearing assembly of claim 7, further comprising:

said bearing retainer having a cap opening;

said cap opening in a closed position when said retainer cap is in an attached position;
said cap opening in an open position when said retainer cap is in a removed position; and
said bearing removable from said bearing retainer in said cap open position.

The bearing assembly of claim 2, further comprising:

said kingpost head having an outer head circumference;

7
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sai d ki ngpost head having an outer head circunference;
said bearing conprising a first bearing segnent and a

waeawentsiiezar i ng segnent; said first bearing seRgmEU$2005/026755
ext endi ng around substantially one-half of said outer

@ﬁa%e%ﬁgwﬁﬁm&g@ﬁrm@h@gise%xﬁaqcmd alegnidn@aseossiient;
n

ext endi ng around substantially one-half of said outer

lsaidofinst beariffeesegmeat ex@nding argymsl subgtantaldvionghdf of [saidneuter head
. further conprising: said retainer cap conprising a
mmunlq?g ”%gp segnent and a second cap segnent; said first

Gaid szegiEbYaria®\segrharg extdndingrirowld subetastidibl dnealSeali hid outer head
i bearing retainer; said second cap segnent covering
circumfseant i al |y one-hal f of said bearing retainer; and

10. %%%eﬁgngsﬁggnﬁlyrg?haﬁﬁ@, ﬁg@?ﬁ%ﬁ%gai d second cap

segment separa y renov om sai d beari ng
seidaetamer cdplconprsingeafiishcppas gmait andaf secdral qap 5&gment;

further conprising:.said first ca egne coverjn
SHAIF P SeRety R stpnddlyiore Bal 6 i B gt
GOMaELIM B isehm&ft 0HekRBAUbASht AP BB alf DRE4ld bedrig retainer; and
beari ng segnent renovabl e upon renoval of said first

ca¢h sbsmd first capdegment andceidscserd canysepopnt Aeparaely verppeable from
smdbéégon ?ngval of said second cap segnment. 12. A bearing
e V:for a crane, said crane having a kingpost and
11.  ahebRRASig WedBly of alathn D6 Afurther @ageislgy conprising: said
kin%post havi ng a ki ngpost head; said ki ngpost head
saidi g cap qegrac kapEmefakldiistbrsang sewvs™d done- shaped
A5G0 Lol U0y @heSHIuLl fla REARL Wiyt ] ace:
beari ng havi an | nne earing surtface;, said inner
Reidrfirstcheating sepmenoresitavablicagoh ecrooval of said Girsatap sgsteng and

portion sai d head exterior bearin urface; said
GBifetecnRd kearize SFEEEN! TP YAblA YRPPSERRE b ey Sl £ Segment.

12.  DEBERY: ass@hbly kbnIRASE, DERErRahhREg 2 DRGSHsPRENAN Upper works, said
proxi mate an apex of said head; ané an opening in said

bearingsaerbly comprieisgondi ng to sai d head opening. 13. The
SR ROEREI g FERL R 12 el Comri o e,
keIt osieal hgving 4.dokleashagsd head segaanpl y of clai m 13,
further_conprising: sai d bearing.encirplin% said
caiddieme:sheped haad spesnentingviag B siicyiopbeasingisuitace; fur t her
ARG ASChd8ng an inner bearing surface;
said inner bearing surface constructed to conform to at least a portion of said head
exterior bearing surface;
said upper works at least partially supported by said bearing;
said kingpost head having a head opening proximate an apex of said head; and
an opening in said bearing corresponding to said head opening.
13.  The bearing assembly of claim 12, further comprising:
a conduit extending through said head opening and said bearing opening.
14.  The bearing assembly of claim 13, further comprising:
said bearing encircling said conduit.
15.  The bearing assembly of claim 14, further comprising:
said exterior bearing surface comprising a partial hemisphere; and

said inner bearing surface comprising an interior surface of a partial hemisphere.

16.  The bearing assembly of claim 15, further comprising:

8



said exterior bearing surface conprising a parti al
hem sphere; and said inner bearing surface conprising
wa@eobntsand or surface of a partial hem sphere. HGI/UI15/026755
bearing assenbly of claim15, further conprising:said
la HORAS 0 sE M B WhAl I WL I R Chiviipdkin st Rallg2
ki ngpost wal |I; said exterior bearlnglsurface havi ng a
csajdoaxiteaior beaning svwefack raling a erduthr lowgsmepdedieedge
connected to said kingpost.wall 17, The bearing
e?ggf;l%’leﬁ/ % egg%\f?‘ﬂnf?,eg LPIEPERISER s i ng: said condui t
17.  CIH¥RGfi@fladsémBlyDfickeh 160fuRdet @mmBiige sai d convex
bearlng surface. 18. The bearing assenbly of claim 12,
fsaick qpafuit sprnerte fRya suivel eansectermbore s eamyey Deatngsistace.
[ ey ri u ; cication fitting
18. iﬁhei%?‘gn%%g?‘?“ﬁg;e‘%‘naﬁ‘%‘Zr ﬁffﬁgﬁﬁﬂ, zﬂsu 3 fitting in fluid
o eastroredtibrivatioh thansal 6 said iheadbearompesukfabs;i cat i on
channel . 19. The beari.ng assenbly of claim12, further
caolﬁafl?aélioﬁ ‘.m’_é%}nosaﬁjel_’a“raflﬁg? aF’é_t ained in a bearing
r SlduBEEation HiindBAiA domBhuflcAESn #RRISE WERadt®ns Ritification channel.
upper morks; sald bearing retainer having a retainer
19. CHp;bearing ssemblyetfaiaimrl2¢ Apthee¢amaprising: y r enovabl e.  20.
The, bearing .assenbly .of cl.aim 19, further conprising:
ssﬁlddl?eﬁgﬁfﬁ f%ﬂn?cgwgﬁp?%fm%ﬁ?ﬂﬂ" a cap opening; said cap
F’s@ﬁf‘beﬁﬁn% Pet@in&! RERERPSIshidappwhestksai d retainer cap is
in an attached position; said cap opening in an open
poil bdapng wdnerdwvigraceineecasad i s in a renoved
posi ti.on. ' ' renovabl e from sai d bearing
rsgfdarie{r?g&r F%%&?cgbglgggrg%{édr&posi tion. 21. The bearing
20. dBsechdatiyg afsembBi oficladm Oufirther congpisingsi ng: sai d
ki ngpost head having an outer head circunference; said
peKt beagng BYRSIIaNHER 9P ORENIBEar i ng segment and a
OO PRERNL MWa SRAENsitichMifknlshidSbtalRAEAIY i1f §95®LRhed position;
o engioﬁg e oS bR itionthen saldTetatiepLATY iip E/tRdehed position
heaaticapiapening éx anopsn Esdiosavheén said oetdinbecapiisn i & wgroyrd position; and

ext endi.ng arou ubst.anti al | one-half of said.outer
reEPerng pr SRRl o 358 Vg b e Rl iR B B T
21.  2fhe Bedfibd SsemBRIITIcHiIMA3, fdher éRb@Risigr cap conprising a
first cap segnment and a second cap segnment; said first
capl kiagpashheadhasingrmg ositas deadaifcamitsrensse- hal f of sai d

AL e T A SR S SRAEY

said first bearing segment extending around substantially one-half of said outer head

circumference; and
said second bearing segment extending around substantially one-half of said outer head
circumference.
22.  The bearing assembly of claim 21, further comprising:
said retainer cap comprising a first cap segment and a second cap segment;
said first cap segment covering substantially one-half of said bearing retainer;
said second cap segment covering substantially one-half of said bearing retainer; and
each of said first cap segment and said second cap segment separately removable from
said bearing retainer.
23.  The bearing assembly of claim 22, further comprising:
said first cap segment covering said first bearing segment;

said second cap segment covering said second bearing segment;

9



each of said first cap segnent and said second cap
segnment separately renovable from said bearing
wo atadran3 23. The bearing assenbly of clai m 2BCT/US2005/026755

further conprising: said first cap segnent covering
sat irft ve$lind 2 AOreRRGABIB ipo$ AintbvAESNAN BAPcHLQERRA; and
covering sal d second bearing segnment;said first
saidr senondsleagning segnesnd verd vablepipen remeval lof edid sedogd cap sagment.
cap._segment; and.sai d second. bearing.se nt renovabl

2. OB B oo B R R A R o (BIR h  an wpper

works, Be@ptigieg:assenbly for a crane, said crane having a
support colunmm_and an upper works, conprising: said

5 seigpuPROTCIlwAA hawpe agolmEheddn head; . said col um

RaAd A RbaRal5ad RORUSK R Yidkgee: sai d bearing having
a bearing concave surtace; said bearing concave
saidfbeanghaviligwbaariapgagmabbefaves h sai d head convex

surface; a conduit extending u rdly from said

S SRS G, Ve KD EURUERETS it el B Caey surtace:
ARRH 10 G ARGAY EpyehihARGn SHA QYA sl 0 condui t; - and
sald bearing Tunctionally intermnmedi ate said upper

10 waidibsadeahvs aisd farelandnait daatin2®ncatesutfppresunipading gaid conduit; and
as.senbl. f claim 24, sai.d upper beari ng assenbl
AR e Sne o Bl Mg satf Bt SRS ARLRRE G pgoc.
25. ShkdupipebedRpK Ssseiibty ¥l Elali@ard,Ngaid elippeneBedrihgS aksdmbly further

bearing retainer. 26. The upper bearing assenbly of
comprigingi m 25, sai d upper bearing assenbly further

%%%Eﬁl&%}e%er% S;cggﬁé e .ugggﬁﬁc.}rﬁé'ggd at |east two

beari segnen sai edst two bearing
15 seigreating sepesddhehid beetimy/@bdiserf r om sai d bearing
26. rT%tealu{)]peerr' bearing assembly of claim 25, said upper bearing assembly further
comprising:
said bearing comprising at least two bearing segments; and
said at least two bearing segments separately removable from said bearing retainer.
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