10

15

20

25

WO 20061015103 PCT/IIS2005/026755 IN THE UNITED STATES
PATENT AND TRADEMARK OFFICE AS RECEIVING OFFICE TITLE

OF THE INVENTION Crane Bearing Assembly. 5 BACKGROUND OF
FEMKIETION Field of Invention. The field of this inventi&?%%ﬂqer’é'{%ﬁ-’ss
Crangsyid G RAKBWRKYES Ba DO NGBSERAIINDEIWEFIDE APRECHINESG
of a pedestal crane assembly and éa%qggestal. Description of the

Related Art. Pedestal cranes include a révolving upper works mounted on

a central pedestal support TR PFOFHGPINTIEY upper works typically

eSmPHsRinkA.&&MIRg column surrounding the kingpost, a turntable, the
crane gantry, the operator cab and associated equipment. To prevent

excessive wear betwegn the-HBRRIVESFSRS 16 slangnassembly and the
kingpost as the upper works rotates about the pedestal of the crane,

various, bearing assemblies are employed. Commonly, a lower radial
25 Sl G PR R T S
brarieg awstnttebaprren hearipg wede v pideiabiinepaassentbiiuastidsbariedystal
vertical loads and a radial bearing for lateral loads. U. S. Patent No.
4,184,60Q:ip11009$ eleakdliagloses Peaeihddrines emadng advertiipgupper works
assembly disposed between a. revolvi I I :
RGO SSRTRER IS B SR EBIAE 2 RS VR IR comprs
%W&ﬂaﬁ?é?@h%%@%ﬁ%f@e@&%ﬁ ntFable dheprape BB he QBRI cpb and
picakddngpisiaippeTepdveny ixgessiatesabs beiaceneigagedrbyakthuish Grane
?gxﬁg&p@ ang teeqxug,gam E}é‘hﬂ;}&%ﬂéé NG:RSIHS BN PEIERORIAR Bdne, various

_ earrlglg_s. The method includes activating a support member
L& @SFER LA SRR Sthd TRIBDERM th & ey BIdi P tarnEabRsBb khand an upper
p&i&@_tayﬂeanaassmm ly anddiselupper, evid dfe_thnpppedeswé, ceabhingchiving 2
ERMNING:TIARIA ARG R sURRAR Gelwme willpligament means,
removing a retainer plate capable of securing radial and thrust bearings in
position), and thereafter withdrawing the 25 bearings from the support A
Coum e IO g R B o B e o beaing
evmbly WsiRsqdriwedd 6. 1oV SeR APV of toRvdgRiel ovas 2stmbbtasdribe padpstal.
RN DA BEHRIPa R edIRGrassembbIBCItd NG disaredatbedsh 8RGoss et al.
radial hearings. A prigr.art crane constructed by Marathon LaTourneau
S B b D G S e I 0 A s
Persinpped beatindiem SEHNe dnvipgisesds spHbRs gt douinh swisies. The
halliatiacbra:toanvigpes laigrat sustasse eifhrepetestalimyppant salusamedn the

revolving turntable of the pedestal crane assembly and the upper end of the pedestal, centering

the revolving turntable about the support column with alignment means, removing a retainer
plate capable of securing radial and thrust bearings in position, and thereafter withdrawing the
bearings from the support column and revolving tumntable to permit inspection and replacement

thereof.



closed-end, hollow cylinder pivot ball cap surrounds the pivot ball.
Segments of bronze having an inner face shaped to conform to the ball
cap and an outer face conforming to the interior of a closed-end, hollow
cylinder surround the pivot ball. The upper crane assembly includes thrust
and ragiglhearngss, maiaawammg giafidhe ManaihopdahRuEReatheraizeals upper
bearin stress&oqg&ng?tlocrll S%tr o b{'ilyt ba e a|5|1t<?rfacenwr[h the lateral support
&Uace, there nI%’nl’ung hJToa capacﬁy of the® ¢rane. Other
disadvantages include: (i) to change the upper bearing requires partial

rérioial Bt ttreneimeastiusiRe; () Mereipper bdaringawiali kdeades whper bearing
assembBPRRTIEAb R tAIEHERPRHDIE BE L BUDSIRNHRY HBRAES MRUMINSHREHRES a sphere

without removi gtheb aring, and (jii) the upper bearing desjgn even
referreddp A5 hRhud &NV al SnRF E@é%éé Rfﬁ?aﬂ?aeaf? w@zﬂg column. A

closed-8iR)BEISW MMARNp@EtHaEEaWME’NM@ Nlﬂp&&ﬁdvailan&gzmﬂma fifsironze having
an 1m1e§‘?£%:%c§h%éﬁ‘%o°£8§ﬁ%' ny ‘?I%'BQH here.s 29{ %M{gle@'a@erb%ﬂ%}ﬁnﬁ‘ﬁg P {QEor of

a crane, said crane having a gpost and an upper works, said bearin

closed-gadehAByY cotadRsTHET A 1A @Métbﬂév.ﬁb@é@%@i@d}%@%ﬁ@&é@mﬁ% thrust
and radidn gmﬁtgaemd@a@@aﬂug@@ﬁmmﬂwﬂmﬁywﬂm@a@aﬁ&m ROSEentration at

the balﬂg}ase mt% @g %(Ijltg%/ml%tergp ?@g ESLaLHn o S%fllrfa%g,'[ llleas arl;%;]] clln A % é’f the

earln surrace; an per wor

crane. @@@aﬁ@mfamagesmb@hd@)ﬁ@@b@mﬁe&@mwmrcﬂmmi@htemwal of the
upper WU%“QHEH@%@HI %gﬁggatg%ﬁ@ngm,%%@@Qlysmfeﬁc%qaﬁﬁl S@’ig&f FBhibits or

having a kingpost and an upper works, said hearing. assemb

substan gl RS SLtPkiSPR LRI WA SIS g Iﬁ}l%&?ﬁ’élégedllﬁr{&ﬂo@ﬁ REREE Dearing
design paicbkinpogihheachfaivingra domekshaiediheadvsrgimbant; ssaictis.
dome-shaped head segment having an exterior bearing surface; a
bearing having an inner hearing surface; said inner bearing surface

constructed to confoRIFtoSAIMAARRY pYrtdHANSEAREAY exterior bearing
suriaceidkald %%%Wﬁﬁk%ﬁfe@&% BRI aUpReHiash byhsaid BRaRRe 2 bearing

aid kingpost head having a he ening proximate an f said
s B L ‘oG (RAAA BedIR SaLeRo G o G Habne assembiy
comprigipgniagy Ihq@;mtdmungmhlatctgmﬂ)aﬁpentcmdhlsmgmritamgemtmdmteaatendmg

upwardfy B{R}ﬂgﬁgaﬁ% CHAMR P ERAN L RSRAMAN QY ACHRRR RAHhe ' ARB Y IBGAng having
supporf column and an upper works, comgle g said sup ci[1)ort column

a concaya ARy iaR SaET s cBith BB B AN e YRR hBR P ERAAGRS:
headcerinvex siffacecsaitlBpaving bﬁv;uﬁ@@thﬁeam@oﬁoﬂ&mvessprﬁaﬁed a bearing

bearing concave syrface slidin eaple with said head convex
s o T o A e AP AR I Bt

comprifagdsaichivesessieinang g&%@%ﬁéﬁ@@@%ﬁé&\ﬁ@@@ﬁﬁh@@s srGkinghnytduifl having

a dome2si g;sgéf&htaaa@eg%@éﬁtb%l agrﬁ@rgqaﬁgéwﬂyam@gm@m%%evﬁﬁlqrm&w%ﬁ@wace
said column.head. Accordingly, e bod| ents of the present invention
a beangg élﬁvtléxgpp&)mgr ﬁﬂ%ff@ﬁ’g{? mner earing surface constructed to conform to at

least a portion of said head exterior beanng 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.

In accordance with a third aspect of the present invention, there is provided a crane bearing
assembly for a crane, said crane having a support column and an upper works, comprising: said
support column having an integrally connected column head; said column head having a head
convex surface; said bearing having a bearing concave surface; said bearing concave surface
slidingly engageable with said head convex surface; a conduit extending upwardly from said

support column; said head convex surface and said bearing concave surface surrounding said



hearing assembly for use with a crane comprising a reduced number of
parts. Further, embodiments of the present invention seek to provide a
_simplified method for inspecting and/or replacing the bearing.

conduitFapbestithbenis ofuiripralde Hisrveditsismessaklmanthiatdie tHaniradl|

|R@ébﬁﬁﬂ§9'théx%éia§é€éﬁ@%fﬁh@%ééei@][ﬁﬁa{d&g h@ﬁ(sl%%m'grblmphﬁed upper

. _comprise a er bearing assembly for a pedestal crane comprisin
bearing g AN (B dfte RN An AU SOTBHE EnApb ef§§ PR SpraBfy. Further
embodieryagedizyrachadringehavingdntinpenfdce shapletetbroethfal fotanapecting and/or
replaci PR 221 AT HRe o PaR NG ERCIRRE MR B IS ROUIRGLER YRE overal
e bearing cover fixedly attached to the crane upper works, the dome,

load cappeitpER G ERRI the bearing cover, co-acting to provide both vertical and

Baic aaing <$iUﬁ@C@‘Be@éﬁhQrﬁ@ﬂ@ﬂpﬁ@ﬁﬁﬁ@ﬂ@;ﬁﬂ@ﬁﬁ%ﬁlﬁd@%mmy for a
pedesi SIRCIER 0120 cnaneaed pastimeloh Aok, QOIS SHIERIE: end aperably
engage@rbyxudémhlmélaj@mgeanelnmr f@ﬁfasimm@p@m@ml@cm@@mvmef stidodeme, the
bearingSMMBLQN QINER SERULLE4iE REFENIHIRY LHEND APPE SAH HRMIRA to the crane

exterior intenmediate said central opening and the dome side surface.
upPer sy RatlorRs ioPSavantyeS DI bR oWt a%}aaﬂr\eﬁs 178 Yhwical and
radial PeHawingurtessripfiol; themcoppypanyitg dfawihgaand thexappeodeducted of an

engme%@Edgﬂgals%g,_r}{ly%lzépoﬁo&‘r&ggf Euqa( g%%g QI?GL%%?GI‘?% %1%553&& d embodiment, an

HE DRAWINGS F|g 2'ls a cross-sectional view of an
opening sy BeaFRigdsssinibey Srasecprigelrinlianivantmg ap iglecuigel iy s 4 hose
swivel RedgEl LrRRe Nt iRgauRRe RRAINGASSamPIL AR P SBrmediate said

i invention. % E 3isa ros sectlonal detail of upper bearing assembly of
centra t%e%}&%% gﬂ{ne b |§ a side view of a pedestal support column.

Kithes Ws@s@em@wd:s@thegappértb@anw‘ﬁgla@sembljo@mmmrés@ﬂm the following
descrif YRR GlgpRrisifotap Wiy Afdhe heptReietpinge and cap of the

present invention. Fig. 7 is an isometric view of a bearing segment. 10

DESCRIPTION OF THE INVENTION Referring first to Fig. 2, a pedestal

crane 100 is depicted. Pedestal crane 100 includes an upper works 102,

crane boom 110, and kingpost 132. Upper works 1.02 includes.crane

gantry 104, turntable 106, and cab 108. Upper works

2a
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15 102 supports crane boom 110, hoist lines 112 and associated

equipment. Crane boom 110 is pivotally connected to upper works 102
proximate turntable 106. Crane gantry 104 is structured to encompass
RIRAFBHL LS. |n operation, upper works 102 is supported onfkRGe4 39755
and rotates around kingpost M. Kingpost 132 is attached to a supporting
structure, such asiig, RENSTEBE<Ed r DA IERGSr embedded in
therground Asearelinelyl \iagpoah Lggdsheansiriaiashf steel napabliawhtion.
bearing heavy. stresses and strajns without failure with appropriate welded
ot SHGLE, b L e A SO SR o e
presgfiflasieatdoRepresentational forces acting upon crane 100 during operation

arepglepicted it AomHelAp e iecbule o adwright dd6 RLEang Bagk:

114, crane weight 118, lateral force 120 due 25 to overturning moment

and b Prifce EYd 8o e PR G HiBABent. Referring to the
preferredsersidodiave of tepistedbieniigasicdbinordhdgngpasinlaaiin.
comprised of a pluraljty of segments, wherein lower kingpost segment 16
o Bl e R R SR
hediie1? isemisrisetithaayppbarbesingeggnent. In the preferred
embodiment, at least one transition segment 14 is provided 30

intermediate lower kig?%post segment 16 and kinﬁgi)ost hemispherical head
12. Transition segm §q3t183%ﬂ5¥i9§ tEH@rB‘&Y Bmylinders to allow a

detrefminag fieduction i) dipmstar @inkingposichidctoPetrwarddngnostincludes an

segment 16 to kingpost hemispherical d 12. In the preferred
uPp%rméTg)kdc'lr%(izhtc,r |ﬁ§§§lsnt L@mﬁ%ﬁ%@“ﬁ@é’%\&% 12 is a dome-shaped structure

havilpgearvaioe iidgsdudes xirmstgatiey aldéx ofniablddffe sduetrd)83 \idpper works

102 29064A1 2103 BGHYPRAR0HALS P Kingpasbhsmisphigsifalinedltooom 110 is

_ lower edge 18 abuts upper edge 20 of the upper transition segment 14
pivosplly iEOREGFAIN BeRfRerdEd, MBS EP ARG HERHRIACAPhE4ane 298 5T LA e 5iructured
to efobMBEks JueFpbIaL # cross-section of kingpost hemispherical head 12

displays a convex beari rface 38, The structure, of the kingpost 132, .
oo e B AT Gt B Bper s BB e RO RERe iy napos
1321 Kamgpose IC8ns rtity ol dwveseptgeting witltupspenddee20g livdte-sorasyessel, or

dockISEr At 4R0E HKINORARICTAISRIGHER) NeAthdS PuINT.ORGRANAN Rfsteel capable of
pedestal crane 100.” Convex bearlng’ésurface 38 arcua@lg extends from

beatfiig Bp B EERABH SRS SR RIPBS CHEMRBARTRE MR $oFrbiRisy 2lthough
othdosaiAtgedti pastaadinmtialchamisphpsasREfedesigdo rigs. | and 3, a conduit

S0 gxtends tuough opening 53, GonAult 0.exiends, 10.98NSLa jeoq in Fig. 2.
verticaly through Kingpost %gz,pmoxmate & centrar axrs ofaﬁmg osﬁé&. g
Suclt fmoksitinclude load weight 116 at crane hook 114, crane weight 118, lateral force 120 due
to overturning moment and lateral force 122 due to overturning moment.

Referring to the preferred embodiment depicted in Figs. 1, 2 and 4, kingpost 132 is
comprised of a plurality of segments, wherein lower kingpost segment 16 provides the base
segment of kingpost 132, and kingpost hemispherical 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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50 allows the passage of electrical cabling, communication cabling, air

hose and/or hydraulic. hose through the central axis of kingpost 132.

Such central location is advantageous as appropriate swivel connectors

MR BYHsted to allow rotation of cables and hose during PSTEESHPEY026755

uppgr works 102. 15 Referring 19 Figs. 1, 3 and 5, upper bearing

oSS0 PR RSV onIGN TS A8 BBy BPRRBaRG 20 of the upper
trarggsmnsbiyntotintludes beariaty retaneered0, Kaiguoer oanipheficd beariimis arcuately
forsida HGEH 34 0M0AAER Brvliadel RYING A RANGAUE PEAg. SUIACE 30 bearing

which is slidingly engageable with convex'bearing surface 38 earing 54

surfaceodftiguFll RYEEHIoRN theakinensghds 2aprtiselatboriierahienytncture of upper
kinpeatingnsispiacr 38 akkinapeshbesisphesisal feadde Eﬁeafﬂﬂgl&é’e?@ddge 20, limits

extends from a lower sjde surface 36a(gf ingpost hemispherical head 12,

1SS, Sl BHY PR, Bl RSeb eGP BPEPFhaaetalcrane 100
hendispheribakiven dutcpiikimatecdpeniegd rieadngr 24ds sizad syehing 53 in

inl i iall in S hemispherical.head 12.
s sigae Al ereane oA R R

earing 3 i ] unlli?grr%rl%i extends
acréEFreindiieof sedring sadpeafisgisuhdyeughimpsrind arifgnduit S0 extends

gengiaipeleniddllyniesighdiameiard?, gr e s veiminyea RS iHep 883N onduit
50 gﬁ)g‘gsr ﬁ@:d 48 to be‘gr{%%_g?wer nd 46. At all pojnts, |gterlor bearing .
ISetar PR Y AT HiSPRENS: SETBPUBIsAHRG: $3tRErdty ST ANty hydrautic
hosbearinghufhpercatrdl 480 cirinpseribe3apersingh 53:ntal fasilitate unmiilitegbous as
l.of i t f;bearing 34 is such that beari .
P s ey i A R O T Tl e aurng
rotatiopigl woreravetksdftfal configuration also provides a uniform bearing 30

surfReRntheoarga. NCurdng thesgsuliant f thelateyal doseent20a88k invention is

vertjcal forces 116, 118. While the preferred embodiment comprises a ‘
depl e R SSRATE BEIRG LU RS PR FORE SR GHLSPho b g bearing

34. aBdacogcHvedveaiieg suyfader 3Gving invention beayrgespracti Gyl whibh is slidingly
congave and .o v, race lating_from.a sphere segment

o D  F A SR e cresec

at leafioRTHetRAd By R BB a SRR Hy blansepsUrtaderheianchesdelor Bearing 34

ext}RRIRGIEIBINGT S ReR 2B BeaingFelaingridth 4 QA20060/ Qa3 e edee 18, 10
PCT/UUZJB_gOOQ/ 26f755 is sized such that mtgmrl bearing retainer surface 2% .
o S o o TP OGP SRR S 67 P S EPagInE 55, Bearing

34 Beiarith gumtaime_it ﬁowﬂfﬁaﬂﬁayoapmm kigipshoiem)spHaictnl m&wides_
accaann:LeAg e PG EaR ARG TIOVEARY altachad Lo eARd. o
% 0 eumnboaﬁlnn‘?’en )

retainer 30 at upger retainer edge 40. In a preferre retainér

widghy 9i3bepsigtaiche 8t gt aih RS @by EEPI hestiyeofisoiesen 3 7Hwevier, diameter 37
progei@inen,CaRrdZadoherRtiachegd Ry sinilas attaching MRARSnd 46. At all points,
interior bearing diameter 37 is larger than diameter 55 of opening 53, thereby permitting bearing
u;;per end 48 to circumscribe opening 53. To facilitate uninhibited removal of bearing 34, the
structure of bearing 34 is such that bearing lower end 46 is laterally thinner than the bearing
upper end 48. As seen in Fig. S, this structural configuration also provides a uniform bearing
surface in the area incurring the resultant of the lateral force 120 and vertical forces 116, 118.
While the preferred embodiment comprises a partial hemisphere bearing surface 38 of kingpost
hemispherical head 12 and concave bearing surface 36, the invention may be practiced with
concave and convex curved surfaces deviating from a sphere segment structure.

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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known in the art. When retainer cap 32 is attached to bearing retainer 30,

the cap opening is in a closed position, preventing access to bearing 34.

When retainer cap 32 is removed from bearing retainer 30, the cap

B ISTH an open position, thereby allowing removal of B&YHRF84/04755
. the preferred emhodjment, retajner cap 32 comprises two semi-circular o
is sizedidie ‘&Yﬁ‘é%al’%%‘%s“iﬁ%‘f}?été‘&%ﬁ’:r@? Bra3Fs- &AL g 3 g taining
exteniod Baivimnchrioveldsultataitintne- Jalddineearicg refaiier 3ehtvehewsi)) which
pro&iﬁgg LEUGY lt%rb%grqﬂg %‘?’ 2& oy Pa %rglltg;bxsee r\r/]ea%tl 3%6%9? 0 A l?‘r(er 30 at

section 32b covers' bearing segment “Each semicircular Secton 354
uppgiigtaner ¢ies 4behicarelpaedeplipdorsaunidea3arrédpeatieaipd to retainer 30 by

a plRRIHCHEURIInSetsIdRa RN deddReAeling 2 an0RRVRARIGRNEIAIN: attaching means

conforming with outer, surface - g nth .59 of conduit 50. The semi-circular
knoyg Geldfhs JLFRAHEEED R HCCHHRTY CFARIE AT ARFOYANS fgp opening is in 2
closseiplagieme ptotibsying a4 1drothengrfervénke reboaimept beasng 34 from bearing

%n' gg ments, bearin ment 34a.{not shown) angd. bearin
i At e S R S A
replacdbmentesegraahestivitnb uenesd eerdiSconmiedseriy e ableiscriesesstions 32a

and @SeRIRG;EIOUDR; £ N0 BRANRGSRIMENIN4R RBLP e NG IRGMEN one-
hal f:%?Aft{ each extend Eround substantially one-half of 20 the outer
c

BREATSE Rih USRS A SHER P22 KYeri RGP ER§E™MeRhdte. and
sembcroglaasetfitinig 6 2oeeprbvitied legeach béaringchegmiitcdidrandiddbla and 32b

has E%&t}hgcr?éﬁ% f&ngxs%g ﬁ ”}xﬂ&] Bdigggs) Mok ?\;Cgfti?%e%gtgrg&lgalsgegg g%grgr%ig §3b define
channef64 on ctoncave %earmg surface 36, The grease fitting 62 an
an oneuse chaerepipsaifonnioe retlavtsusidagiohopitrenduirisbe Ghe semi-circular

sectﬁﬁ@%ﬁ%@ﬂ%%é@ﬁné@{.%ya%W%QeﬂiB G HfRLBEh: 3P Raring 34.
crodss-struct re member 44 is fixedly attached to bearing retainer 30 and

to JAARNPIBATSH SRR REATEI A T Rl (B SRRV s DFApne segment 34a
(notrevoivg araibemthkistgpest 3132 (Beanikigrajaindadhiandaptamandapedchange with
| i I 4. while kingpost 132 is.fixed. Bearing 34. rotates )

o SINE ARG HOSRRZE et BRI o

50. Retesese ard3ed GRE R IR cheinek S ndrarelut substenioly one-half of

the SRBPNERIBMBAICOPRRGINA Al aRELARRRS £Nd 56. Electrical swivel
connectar 54 is.a commercially available connector that allows rotating

cornachiie &6t Elettidar sha ESmmTTRaor SRR tiserb Rrsying rgment 34 and
34bcalbiels poethe floivgceanriedlaidcdaanaitatbe wihet canneatogdds. annel 64 on

oSSR SOARESr 41 SBLDSHL St S SO s e o
lubrpeatieim gLdbn Hietiens of eonsaiabiieing serfpcehda Wi esaap irrgringouface 38.

condeftalstaWe 200640 k2 108:R6T NadMAd 828{mPretainer 30 and to gantry 104.
In operation, gantry 104, and thus upper works 102, revolves around kingpost 132. Bearing
retainer 30 and retainer cap 32 revolve with gantry 104, while kingpost 132 is fixed. Bearing 34
rotates with bearing retainer 30 and retainer cap 32, with a sliding interface at surfaces 36 and
38.

Referring to Figs. | and 3, an electrical swivel connector 54 is connected at channel
upper end 56. Electrical swivel connector 54 is a commercially available connector that allows
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
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Referring again to Fig. 2, bearing assembly 10 incurs the combine thrust

load of crane weight 118 and the load weight 116 and further incurs

horizontal overturning moment 120. A lower bearing assembly (not

Y/ Btk gpost lower column 16 incurs a horizontal oveRGHAH$Z005/026755

moment 122. Referring to Fig. 5, horizontal moment 120 and thrust forces

11882 A Priftitne 2 CoMBMBHTESIAAIAGHE OR HmRNG S¥ustiigad of crane
weiglnnifiguandicie dddeeasint34 Ghaw sutiearingu3hie stagu lavhrexehipwasiealt 120. A

and harizontal forces o er, kingpost hemispherical head 12 from .
o L 10 1 D iAoy Broon

oversemi figrBninal AgioR Gamitts iedib de harielita fthensms ) ASugmatidrust forces 118 and

116 HRNENEL SihshRatslRs KR inthe A bmayRe Yia R ddlithe 34 allows
materials 10 are sufficiently strong to bear the weights associated Wlt%

beagige P Lh SR AT A BRI HT Bl ARG e RSB HErSte Mo FRRSH S MeRE T Jigmispherical
head &I fisphesigaldehd 102 antifeanglsetowweghBq Bd retainer cap 32.
Accordingly, bearing 34, wears before the steel that it interfaces. the ..
begﬁlﬁg %%Yfgﬁﬁes%%en toﬁ%?agﬁ%r% aﬁdalnrﬁéanoféth\éqeg egf %ﬁg&g disulfide
imppagnetiels, Hoverercedwinpaerapidoe e drify 3¢ frominectb nirpwdathihe materials

are RRANRGASIVNDY 100G HpseRt-LRVRRHADArOUides:8M0ad weight, but softer

improvement over,the prior art in that bearing 34 is readily replaceable
thar i, 5120 SRABNSEBRID ATBREPIS FapRGEE beaith§8Hna gty bfnd retainer cap
32. cosrurdinigial lyeavag ableciacksiorshasess thaay heddfeekio support upper

works 102 on kingpost 32. referred. method is ;to preyvide spacers (not. . .

o A Setenf RREIR ECIR 8 (R MR SRR Rt
it IsvpepResED 2o5plsertberonesiévirgad et i atiarindredzeBraesresly nhdupfibe present
invd @B YRGiAS RIEMHSIE RS RIEdiHD ﬁrﬁg UetureRiaRaHRg 34 is Rugy thafiaceable

. bearing 34 lower end 46 is the laterally thinner than the bearing 34 upper
UsingnEP AT BN Pbe al hF BEGMRTIT 38 20 6r 3B RSP Ry o2 tea vailable
jackietaipateamaebment 32auppa2bppee viotisly 02orOkREIRA De Aiffesfartdahethod is

bearing retainer 30. A replace t bearin ent 34aor 3 hen
o O i

worlrh&0Aexppestad StRyiasat 84 & onany eaphls replalcadyrbikenty sdadareviously
staté 1@ CRIRGEDENb I RRATING SEAMBNIS 3HA A0 B U1R SRAGEIR AN thinner

removed so_that the upper works 102 is again supported at bearing 34.

tharrife SREGBIMY WESERRTGHA o FROTTHON R AT SRET R piéfetteldD corresponding to
the eiabedvnesidinenesta MatbuysshangesiaydaaadeifftdhandatsdsoktReiner 30.
A r%é&‘a?‘ctéx%t%? é’a@xs&éus%%%%r‘{%’ ihin &?‘314%9%%‘? %L&%%ﬁ&%ﬁ@?%’%c@'% T L—
eparting from the true spirit o e my ntion. e presen : inventon

32aghiotid owly bre tiriend byl itreneirerangl shaireat ditarenidb6 Clhatm@laced in like
manner. After replacement of bearing segments 342 and 34b, the spacers may be removed so
that the upper works 102 is again supported at bearing 34.

The foregoing description of the invention illustrates a preferred embodiment thereof.
Various changes may be made in the details of the illustrated construction within the scope of

the appended claims without departing from the true spirit of the invention. The present

invention should only be limited by the claims and their equivalents.



1.

1. A bearing assembly for a crane, said crane having a kingpost and an
upper works, said bearing assembly comprising: said kingpost having an
integrally connected kingpost head; a conduit extending upwardly through
said kingpost head; said head having a convex bearing surface; a bearing
having a concave bearing surface; and said upper works at least partially
supported by said bearing; 2. The bearing assembly of claim 1, further
comprising: said convex bearing suAa¢e encircling said conduit. 3. The

bearing-assembly.of claim 2idurher ComPlsindSald SOMRXRSRAING bearing

assg,l%bace camprising a partial hemisphere; and said concave bearing

" claim

/ COMpPrt . . . . .
surface gomﬁrlsmg an interior surface of a partial hemisphere. 4. The

bearifi§ ‘&R0 By B Bl ERl Y GPHET € 0BRRSiNg* Said kingpost comprising
a holowaylindsdihawmgrékingeostiwkilgpsaiteonvex bearing surface
havipgaGcHaLIowarhNeadgdgs; said lower head edge connected to
said ﬂr‘g%)o%t wall. 5. The bearingr acsestgrr)’gbly of claim 1, further comprising:

. ng having a concave bearing, s 5 . .
said conduit connected to & swivel connector above said convex bearing

surfaRl "R eTHES dFRiP4SeBMILP B LRIt O RiFter comprising: at least

. one [Ubkrieatigrssharinel dhisaidiconcavetdaring surface; a lubrication

fitting.ip SAdLRAFRG AR Saidimrcatian fitting in fluid communication
with §%€i%e%;tileaa§steggle (I” glgnail %Q%QQeJiSJ., The bearing assembly of
1, urther comsrls’lng: said. earlnﬁ ret%ined in a bearing retainer,
said BEHIRY T EEAIRE FEBRN RIS S AT S FBENGIkS %said bearing retainer

havingdcrataineracapsuahd sadrretamentoap selactifelyréiiowvdplere3. The

. bearifg asssmbinelclainf sfuithereapprising: said bearing retainer

i R i an open
posittdif SWheEH ATl et i bmshed fé%ition; and said bearing
removableéroeadsadict beasing retaiiergwsaidicap open position.

The bearing assembly of claim 1, further comprising:

said conduit connected to a swivel connector above said convex bearing surface.

The bearing assembly of claim 1, further comprising:

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;



9. The bearing assembly of claim 2. further comprising: said kingpost
head having an outer head circumference; said bearing comprising a first
bearing segment and a. second bearing segment:, 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. 10. The bearing
assembbeoing lainm i fy sther eampsisingi: sadd seiainescapsepmiarising a

first cap $eIMERkAN.ASECORMIEAPFEAMNEN i SRId 3L 3P SEAMENier head

. covering substantially one-half of said bearing retainer; said second cap
circumference;

Segmen ’816vering.substantially one-half of said bearing retainer; and each
of saitifirsteapeamesspancsaidisednner capssagtientsépariteld outer head
cirt@ntovable from said bearing retainer. 11. The bearing assembly of claim

1010, faither comnrisingd.s Said Jirshear Rgiment covering said first bearing
segment, said second cap seament covering said second bearing
segment; Said fitst Bearifyg segmentTemovabie Gpon removal of said first
cap SEiereraprnshiavseronsBERih grsdgiréstiFdiisaréRfson removal
of saidsecoridpapesegmentnd 2ibAshealsing: asserbly farise ceaines; sadd

cranghaving adingRostand A8 URPEEWOKS «Sai PN ASRRMBY from said

peSomprising: said kingpost having an integrally connected kingpost head;

sard kingpost head having a dome-shaped head segment; said
domélstspiag teath sebrirént havine etnestdgor bearing surface; a
beariag haviag sagmicinervbearing Surfacicsaghinner hearing surface

construcied o.aoniorm: 1 alilgash 2 RAMIQR-AE saidhead exterior bearing
surface; sai works at least partial d by said bear

said {irst %élegxg%?s%%glmt remcﬁfgbg%u on rem&a?gfp s%%r rst c% segment; an(!ng;

saidKingpos ving a pening proximate an apex of said
heads#hercaiid BRI SaRM DR CEReShBNTIREterssa e
120penmpgaiit: Fheniedringrassembiynoholaign Lidgiortheraconpprising, @id bearing
assggggg)_g&%ggging through said head opening and said bearing opening.
14. The, bearing assemblyof ¢laim 42, [4riher couprising:
said kingpost head having a dome-shaped head segment;
said dome-shaped head segment having an exterior bearing surface;
a bearing having 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:
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said hearing encircling said conduit. 15. The bearing assembly of claim

14, further comprising: said exterior hearing surface comprising a partial
hemisphere; and said inner bearing surface comprising an interior surface
AP Femisphere. 16. The bearing assembly of claim TSTfUFA{&026755
comprising: WO 2006/01.51Q3 PCT/US2005/026755 said kingpost
corﬁ%ﬂ%ﬁ QSESﬂWSWﬁZﬂ% %@i?&g{% |rr12hga;‘)’1c§1 %Sié‘ﬁ,g%%?a"éx erior bearing
surfackeckavingeudirg slafalevherving adiedge; lemidHesdexdpead edge
conneiio, s naRR el Lia i hsang assemoly of claim 13

further comprising: 5 said conduit connected to a swivel connector above
17. said robrisrgessembls affelain 1 frHierommiiagsembly of claim 12,

furthgd conparisindeatdasst Ineelurisationebanaal kbaais RaahDearieg.
sur&atge; a.lubricatioln fiEin% in 5{ai earinl%; and said lubrication fitting in
fluid EoRAROR RSIEBR W RthC OREMEBHEStion channel. 10 19. The
bearihgasse mbticafocl aimnd?) fusthe moenpasigeswsiicthearing retained in
a bgﬁggg%t%giﬁg&gﬁgqgg%m ggggwer connected to said upper works;

said bearing retainér having a retainer cap; and said retainer cap |
selGew\isRricafiesviBRg 15lap! omEelaiHgrakh Tt 2bicaripReg it channel.

19. COMRESINGinSAIERBB! BT RIAINE rhddpgomsaRPeNing; said cap opening
inacl §ed, osition hen,bsaid retainer cap is in an attached position; said
caps?)‘g ﬁ?ﬁggﬁeéﬂn(?évé%apoeéaﬁ A8 said retainer cap is in a removed
positidrieanok sathtreanngtehovaiblepirenwsdi] bearing retainer in said
cansga%gamgl&%l grqlggm%]ggepaq@mgp?gﬁgmbly of clalm 13, further .
comprising: sai Elngpost ead having an outer head circumference; said
beaitifhre8wis Rt IE S L EEPRIG ¥egment and a second bearing

20. segmenksalt-lishbrasndasegmeniexiendigiapound substantially
one-half of said outer head circumference; and 25 said second bearing

segtHSERSREREHBTEPEYNG & BREISEIRY one-half of said outer head

circsaidfespnpening in a closed position when said retainer cap is in an attached position;

18.

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.
21.  The bearing assembly of claim 13, further comprising:

said kingpost head having an outer head circumference;

said bearing comprising a first bearing segment and a second bearing segment;

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



24,

25.

26.

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; 30

said first aiaqmsgescégnqg cap se ment covering s,tébfsttantiall onte-hglf of said bearing
rétainer;and each or Said first cap $egiherit ahd"€4idSecond cap

said secogd bRAERf SEPAIAEEIY ABINBVARE oMl siiacbadsarstetsitier. 23. The

A crane bedaringassgrmiblycohelaitn2e flurthes appaprisingn saith lipstcapisegmentng:

said supGRVERGh SR JILSLREAINYREAMENt,A7 Rald second cap segment covering

. Colusfg{qegggqurg b«gar ng segm ant; 9 said first bearl_ng segment removable

saie colipon removal of said ‘first Cap’segment; and said second bearing

said beadpefifidie YBIHEEBISUDBRFEmMOoval of said second cap segment. 24. A

said beagiig e deatirgeassmbhnfarcaberaniesasaichctanehaving a support column

a condu®BEAMYRREL WHORKS: CRIMRKISINGLSaid support column having an integrally

. onnected column head; said colurpn head having a. head convex
said hea co?vex surface Cﬁ) said beaﬁno concave sur d
surface: sai g

SANRg NAVIRY AC BEARHY AU &S f¥XEE: ¥id bearing

said beapiphpagR Al acE S itHsGR enprgedtledvitid sdithhéend convex surface: a
The uppeondinit extenging kipyearey figen isaitd suppord eotwnansaichhead convex
a bearinSHHARE SRR SaID BRAIING, cRRcaye surface surrounding said conduit; and
said bea&‘;fa}tidr Paeaﬁing f%r%ctiorla Iy.intermediate said upper works and said column

h&ad 25" The uppernéanig assembly of claim 24, said upper bearing
The uppgdsainbiystiirthief €aih prisib rertsaisgreriindrdememiéiigo said upper
said beat@tksipasick saichdbear irgriretaineaddnsaid hearing retainer. 26. The upper
said at 1R@AING AR RO OLGIRIM PSRl URREL.RERLING Assgmbly further

comprising: said bearing comprising at least two hearing segments: and

said at least two bearing segments separately removable from said

bearing retainer. 10
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