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[005] To achieve equal roller loading about the radial bearing ring,
manufacturers have had to rely on precision machining of the bearing ring and
its rollers or structures that permit elastic deflections. Both options are less
than desirable due to their expense. Also, the commercially available
30 precision bearings with integral rings are limited in size to 6.5 meters in

diameter, which in turn limits the load capacity of the crane. There is a need
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[008] The present invention, in another embodiment, is a method for
receiving and delivering into a base the radial loads imposed on a crane where
the crane has a center post connectable to a base with a generally cylindrical
outer bearing surface and the crane rotates in at least a partial circle around the
30 axis of the center post. The method comprises providing a linked sequence of
three or more radial load rollers arranged in an arc at the outer bearing surface

of the center post. Each radial roller has an axle and an axis of rotation that is
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parallel to the axis of the center post. The nethod
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[011] In one embodiment, the first member is non-rotational relative

to the rotational axes of the first and second rollers, and the second member is
30 rotational relative to the rotational axes of the second and third rollers. In

another embodiment, the first member is rotational relative to the rotational
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rollers, and the second menber is rotational relative

to the rotational axes of the second and third
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25 and detailed description are to be regarded as illustrative in nature and not

restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS
[015] FIG. 1 is a side elevation view of a post crane.

30 [016] FIG. 2 is a detailed side elevation of the superstructure of the
crane shown in FIG. 1.

[017] FIG. 3 is a detailed cross-sectional view of FIG. 2.



crane shown in FIG 1. [017] FIG 3 is a detailed
cross-sectional viewof FIG 2. -4 WO 2004/076902
wERODAWE20D4/ 005482 [018] FIG 4A is a detail ePICT/US2004/005482
cross-section elevation of the chain segnentJocated
within cloud A of FIG 3. [019] FIG 4B is a detailed
cross-section elevation of an _alternate enbodi nent of
the chd®8kegnentiFotatisd® wielieh crastrrgtion Sfevaifqg of theschain
[020] Flefnem 1bcated vilhaSdoReL bt PIG. Bl an vi ew of hal f of
t he post "and nmachi ne deck taken across section |ine
AA i n HOEOI 2. [Oﬂ_c]}. 4B @ agletailed cgrsg-sgctie elevation of an alternate
Cr 0SS- S&flJaRhat off&l%\ﬁza% st 1Gcaldd VAN 0684 A SFPRARMEN

of the iInvention. _ IS a cross-section plan
vi ew of[0B@ll f of FHe pdst aod-sed®nrahiview efebdi phkenpost and

acr oss 1.0 ' [ -] G. A her enbodi nment
o7 e PRILRCLURA GRS Bl fpadh pREST
cr oss- si@et] on el &lGt6 ona deteledafrosstyectiood]|vegw of HEF.r2 in another
beari ng er eitnfélhev\éit%vrxll cuts across the pivot |ink
ol at es DU PLiG° T8I s. 15 DETAI LED DESCRI PTI ON

[024] HoZR] 1 i s &G Uéas al @vkaiseaion\plawvielv of jdsbf creapsst and

|, havin . tapered post 5,.a boom 10 i :
Bos - nedting ERF VR §oRbsdvih 18R b B 2" Blprsmppaimen
post 5, ofaRdlingengigper structure 20. The boom 10 is

pivotal |y 20 connected to the superstructure 20 at the
boom f d983b2 and FeipHdt Felﬁlteﬁ’; RIS 'ée"“?‘bﬁlé"aéﬁ’nr‘ﬂ?l‘ﬁioﬁdﬁe roller

from t Nghafber8hg, RASEIN @8 FickdedtPadr &6 Aol B 1IAR plad @R two
10. The post may be rigidly nounted to any desired

suppor tToHgfSst ruct ure or base (not shown) such as a
gedestal of an off-shore platform a ship deck, a

noveabl e vehicul ar frame, a permanent foundation
enbedded in the earth, DETAIGERDESCRBEITION uct ure. The
sgper stnﬁq ure Z(FlI@nd i§w'395@d ?leﬁﬁfbnh@@doﬂ.g FOBY cifafé At aving a
about the vertical axi of the tapere ost 5,

t her eby@Bi"PORRShg 3 beomh S stvel pestdee l%%’év‘g%‘(dfl%‘mt%ﬁ on top of

about tie tesdd padt Bxdnd BQuSrstfub@reP06t Phe Bbén P@SEs Pivotally
supports the superstructure 20 and serves as th

ng)r i mar yccglfl?qﬁdttglﬂ@ Fugprsirgedyre 20 ﬁbthe boom foot 22 and sup%orted by wire

rope 25 running from the swivel post-head 15 to locations on the boom 10.
The post 5 may be rigidly mounted to any desired supporting structure or base
(not shown) such as a pedestal of an off-shore platform, a ship deck, a
moveable vehicular frame, a permanent foundation embedded in the earth, or
25 any other structure. The supersfructure 20 and swivel post-head 15 may rotate
about the vertical axis 30 of the tapered post 5, thereby allowing the boom 10
to displace radially about the vertical axis 30 of the post 5. The post 5
supports the superstructure 20 and serves as the primary structure for resisting
the thrust loads, radial loads, and overturning moments experienced by the
30 crane 1. ‘
[025] FIG. 2 is a detailed side elevation of the superstructure 20 and

more clearly shows the connection of the boom 10 to a boom pivot point 32 on



the thrust |oads, radial |oads, and overturning
nmoment s experienced by the 30 crane 1. [025] FIG 2

WO 2008/00®0Ri | ed side el evation of the superstrupCT/US2080005482
and nore clearly shows the connection of the boom 10
to a boom pivot point 32 on -5 WD 2004/ 076902
PCT/ US2004/ 005482 the boom foot 22. Bel ow the .
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to the poslcey @At ﬁ@@%@%&ﬁ%a‘é&? tlfal&ﬁ? c1?éu§rﬁéi‘gﬁc%ro? tHeSost 5.
of the post 5. The support collar 35 supports a
cont ai n€lre suppert 4@lar i iseppoeth @uqoeﬂa@sr tuir&% irthéeh encircles the outer
ci rcunf 5. r : I C
s part ispiefty SUBRRRL 22, ARuBRRL Bl M \AAZs WM R e
dut er cmpcnsmﬁcémre ﬂ@ @ndndirakes pestuted cireintfesnarof t]llfhla)St 3, rldes on
contain

mac hi net%(e:legi}tg af {lrgg Igelﬁlﬁnaﬁﬁ arb{ull ng? Slélﬁpoggporac?l e deck, 50 to

[ 026] thwmﬂhebbmﬁbmnnégmbmnding of the relatlonshlp

bet ween suppor t | ar £ t ai.ner
the an nl?%gf ri ng%ﬂ‘s a tuﬂgerf‘fﬁ%(ﬁ?%]@ "% red‘étt"l?“% Woieen the
r ef er enapors colRwW3spdEE coaifdr@ing30, b iaghularSing 4beh@d the@nachine

Fhe: anntiekrstr s Rt Pt TIGGS, WReh Pricdeey capé-sgfion!

outer vegewi srakiongl | ARShodn iRIRIG! 3Pt Bn@Id: riA A5 &ohipkisds the
pair of rails 65. The machi ne deck 50 encircles the

post 5 BAthifeaierk 598 ouisp vertical 4@l 55 ot rollpieplain Q04 ael arfjrpigpair of

45. Th eraﬁ!ﬂ%?r THE Frhb 1R déQ@Sb eﬁérdiéé'?ﬁ'e f)cfs@@aﬁch?orﬂ?%‘ tBF surface
deck 15 50 and tees into the rol | at e .

first pgﬁ the aifnufas ripg 4@5%@%@@@@@@1@&1 ® runhéromdhq mmhme deck

xur f ace%@ flncf t!ggselgl%l %g rrol[%'r ?fa?e &p Theht]% w&%ﬂg éﬁlgl c‘éﬁnec’;ed to

and machi ne are‘rotatio acea
about t the botive rsudicecairthe radlac platsf 60 h€heposinlar Bing A0 27§l nikshine

i1 1ustr g‘ecﬁ%olape rF %}ba:ﬁl'y dg E%cg'alﬂ% AL ltlt tﬁeo J)th I cugér{lfelence of the post

enconmpasses, SRnected
ci rcunf &rence of the post 5. The support col I ar 35
conpris

flat
Fails 78%7ne sedbRTARE B Pot tbr R E S R iegTsees, and
ache t opis@bnideed ypprs OldelCd{rCﬁﬁiferérﬂa 8f thegpobtridi Tiad @@pérncollar 35

FIG 3, the,con ai ner 40. co ses )
f 1 anged*VHET & %IOIPB c‘{ 1&99’ ARy 4 #r8 ! aérrOfé?lLScﬁmQ%ﬂﬁéﬁ‘?&é‘d pair
of the Bﬂﬁﬂs’551sﬂd>@nte85nfﬂeadé}gﬁdhd@plsﬁde‘ék8@ ride on the
second pair of rails 75 an he first set of rails 65

ride onl®Rk f| angsdndisptedindlgos, thnnatainer ng O rjapyises pairs of
rol I er sg8Qe@frofidde 80 UMAEIRG! the outer circumference of the post 5. The

25 flanged rollers 80 ride on the second pair of rails 75 and the first set of rails 65
ride on the flanged rollers 80. Thus, the flanged rollers 80 of the container
ring 40 support the annular ring 45 above the support collar 35 and allow the
annular ring 45 to rotate about the axis 30 of the post 5. The support collar 35
carries substantially all of the vertical (thrust) loads of the crane 1 into the post

30 5.

[029] In one embodiment of the invention, as shown in FIG. 3, a

slewing gear assembly 85, a first back roller 90, a second back roller 95, and a



ring 40 support the annular ring 45 above the support

collar 35 and allow the annular ring 45 to rotate
W@bwuh7dohe axis 30 of -the post 5. The support POI/US2008605482

carries substantially all of the vertical (thrust)

| oads of the crane 1 into the post 30 5. [029] In one

enbodi nent of the invention, as shown in FIG

sl ewi ngrojeishais beating 08 5re locpted op a5 AbRVer @mr@fch@'e de‘ék 50. In

second Bagder LRlbb&meMOof HE %V@ntlon th\é@lrgtolpaéé QfiRPD3 is not present.

PCT/ US2004/ 005482 roller chain bearing 100 are

| ocat edFI6h 3oshoas o @hankan WecHe vadior dasRti®00f thy boein ai yaé point 32

enbodi nFe'IH‘Uvato ttl{éem&%}/r%rﬁe'cﬁr% aﬁlﬁ] ‘%hef h&s?ts blan%kfnjéto%:rlde{ec@r% back

i s not present ows i n phantom the elevation

I5Socat i omllelfs St(hQS laod thepioltert chaini reiari®P 10G eeatsed/to ¢agryttadial (ie.,

machi ne e

back 5 h 593@9@6gﬁln§%?<mﬁb IP%PL% Zﬁh ggfﬁﬁﬂﬁg BPOM

are useﬁi ﬂthe aalﬁar;chauadbeaing(IOOe:;ompnlmrmmdmkmg)chhmasdgments 102,

whi ch are. i ndu het st of he bo

t he posi”ﬁlcé?’a "rr‘Z(S’i\‘4 @¥ OE‘E%? r‘ﬂ‘&%fr r? PG o ‘?tﬁl%esy pairs of
interli ﬁkbﬂl@@ﬂlﬂbﬁlmﬁés hihﬁglateSVMS cAsh@li@ted in phantom, the
hori zont al | ¥1 ori ent efd roI lers %25 co ect ed toget her
¥V pai r Boshp hapitipgirgl reirfopsemptd Bton e IEs@piefipfetence of the

plates 3dsos. Ahid Aflictadl Q@infofbeﬁi@ﬁmi(ﬂrﬁllo‘évﬁlQhellgbspg% with§ta&d the
structural reinforcenent 101 along the interio

ci r cunf PReyEEted on theposho by ths robw S fhgpllgrghain bearing 100,
rei nf or ag3 RROP"! 10%oplk | U6 &da@rsfaﬁ&hg %f i s\i‘ﬂuEﬁﬁJ @fn@le tré;lfer chain
| oads exerted on the post 5 by t lers

rol | er bessing 19@atefangica Gonow [I@Qe]to ﬂﬁ" %A,b@hlﬁlérls a detaﬂed cross-
l5nder st @ag%rpgle{;’%noﬁ IBF th%tc!hh‘iﬁts n?en?gOi P)gatlE:? gltﬁfn cq&ﬁ‘l' A oﬁ FIG. 3.

ear|ng reference is no
i s a defaishewn or BEs 416 teedinsegaerv HYi lon te hph@omlalqmented
segnent :

shown i B ro:l'lg% éog %Baﬁ?%t\’\f&eaéiﬁhﬁ %Hagelég%ét tgffoxgl‘t}%lg?%x@é% roller axles
hori zont 20, ltyo @mremt m:hular bedrmgs 12505wo @ainabf alumla[r ibr@thg covers
link p 115 al | rlented X

120, wgﬁdegﬁ? Py : aar%‘ﬁ’ﬁ P éusémé? ?{%%s E Vi °tf g%rSr %“‘lo our axle
A@nnul ar cdma;rlcm)g ol ehsin sdgiknt 10D ispanhetedfto ahmpmarof pivot link
bushi ngs, 13 four sets bolts 1 nd four .axle 20
cover o s T ehE Al dneons v Bfbe it siens 102
pai rs OfhndhbM@tto kienKachpk alt&is 50 400l edidh6f WMeljrale Bhait Bédring 100
segnents _102. Thu t h chain se&dnent s 102 anchored

to the Withvaereedicesy é‘ln SRRt froand asaresylppplbbe copagaied to

bear | NGod9Qne Watr lof BAELRDBlaRE|186. €Al Ghé dRainQggRetts 102 of the
as aresult, will be connected to only one gal r

%Sr pi votoller ehaipbesriag 140 pill hgve twe Adirceshaiain %‘?é@ﬁ%tﬁtl 2 quh as a
of the result, will be connected to two pairs of pivot link plates 110.

[031] As illustrated in FIG. 4A, each roller 105 is rollably supported

about a roller axle 120 by a pair of bearings 125. A bearing cover 130
encircles each roller axle 120 and is located adjacent to the outside surface of
30 each bearing 125. The end of each roller axle 120 resides in an opening 145 in
a fixed link plate 115 near the end of the fixed link plate 115. The bolts 135

secure a fixed link plate 115 and an axle cover 140 to each end of a roller axle



25 roller chain bearing 100 w |l have two adj acent
chain segnents 102 and, as a result, will be

weemener to two pairs of pivot Iink plates 18OI/USDBL)05482
As illustrated in FIG 4A, each roller 105 is rollably
supported about a roller axle 120 by a pair of
bearings_ 125. A bearing_cover 130 encircles each

rol | er &% eThis @reyppfs |asr°]|1‘6c%ﬂeebaoafﬂ?lﬁé%tﬁtlomﬂy displagigg Syidhen the

surfaceoﬁgmr;éomggp@flp&gmkqgatg@ﬁ, The end of each roller
axl e 120 resides in an opening 145 in a fixed link

pl ate 1[@32hear t Hackpaellesfxleni ffPS(@ftﬁ Withik tyo uehingssl32, which
The bol 13 14384 iR LS salsbuﬁge gw e@zu gﬂ&nﬁgﬁ\%qu of the

axle cover 140 to eac
2004/ 07890ir@iitesSA00 Fhe0 Sadpair bP @wofl'lhnksplpcelllé)nn&y [@vot about

roller dlsplacing W thin
t he opgﬁlﬁfyaﬁg)gd‘gm}g% xe(}lgﬂg%i plate 115. [032] Each
rol ler E88E 120 resnhaby ambbtilm’ent mnidu&tadﬁgf«l(li-}m awhi affouter

are Iocate n_.o S 150|

110 neaf"thé th ke%l%tg Ejr"n@ﬁe 2 S§C°|5‘| \?8& efqp Yfﬁ%ﬁl( &’l ) %ls(‘fESt‘%“ted for

Thus, eﬂﬁffnqéallfnkqﬂatw M(St Tlhen&dpéfadaels r(?lﬂafb) aﬁlﬁMZplwsi’%es within a
a| r ushings 1

bout oller a
33] | “Sii ]ﬁ%’r é b%l m a& PERias d43 aythe H“tﬁl E%VOWEPK plate

a set of 10kHa€the cRi ¥P4 oﬁtbﬁﬂiv&'lﬁk%&t@-ﬂ-@ (The ®olts @3§§§1§}Q‘% axle
set of pivot link plates) is substituted for

fixed | FoHEr b‘r‘]atpééchlefé of ?H‘éleé Aele 420. eAgin cath @kler@xl%lZQZGﬁldeS
resi des whinhiwd tﬁlsﬂig%]@yﬁzh'\xnﬂchlgtg ’eaé’}moggled ﬁl LuPGﬁén 190 of the

an opening 145 in the outer pivot |ink E near
t he endPiypt Hnlpplater LX) (s thg pnd pf atrivot 1w prﬁe 166| tBhug3m the

SEcur e ahp@hent d@ﬁ}!@ﬁ inl A5, t49 9@9 @aﬁ%ﬁ f%t M@héeshoaaﬂd%mr

120. Again, each roller axle 12 reS|

bushi ngBlVQtslznk PAkips hl Gamay Ela@trabp@tceatoéler axrhe 59 Gpemringf bhings
of the {pjvot link plate 110 near the end of a pivot

l'ink plate 110. Thus, in the 15 enbodi nent depicted in

FI G 4B[03dhch paiEor @ﬁ ypiderstpnding kf ;dieaamgdlﬁﬁltauﬂdh@uﬁlker chain

| | 1, |
Elz\éof“ a{)%\ant 18(5 s 1n rac}I%rP WE‘%Q’ %f&grggcedg how Tade to FIG.

Ander st s,mzhwigls (afcrdsheecabm plag eigendf half of e pbsﬂ) |5|aﬁ<li malflahendeck 50

b 00 _and it t
"ot or onaBe] S iR GUERCY 20 B0 iReRS R 3f a roller hain

Cr 0SS- seekin@nopitan iv beembodiadn, fofmd @@8@&@(‘66&t@ﬂl§but the outer
machi ne deck 50.taken acr?ésﬁsaictl on line AAin
I

2, FIG e AhehhaAAoft of EIGof 1210 elipaisna Bsedr o0 Zfotpcated at
that, i RROEm@ERARE ARG clobiPpothiod. T8l KlREr R6t B 8 AP Ethe two

2tShe OUt l%om feet 22 mounted on the machine deck 50. FIG. 5 also shows back
rollers 90, 95 located at the four-thirty and six o’clock positions and structural
reinforcement 101 on the interior circumference of the post 5. The back
rollers 90, 95 are two of the three back rollers 90, 95 mounted on the machine
deck. In other embodiments of the invention, there may be a greater or lesser
30 number of back rollers 90, 95. For example, in one embodiment, the first back

roller 90 (i.e., the back roller at the six o’clock position) is not present. The

structural reinforcement 101 allows the post 5 to withstand the loads exerted



surface of the post 5. FIG 5 also shows a boom f oot

22 located at approxinmately the two o' cl ock position.
wahdiog/oboem f oot 22 is one of the two 25 boom fRET/UD04/005482

nount ed on the machi ne deck 50. FIG 5 al so shows back

rollers 90, 95 located at the four-thirty and six

o' clock positions and structural reinfoycene 101 0
the i nt®rihePogtioruhe é?lgeﬁ%éoso?f tf"ﬁéouﬁbglfamsf.;ea*flﬂéqb%&ﬁ‘}the%“k
roll ersof8sofsare two of the three back rollers 90,

95 nounted on the machi ne deck. In other enbodi nents

of the P3%lent i onlt thipeldebaragied dhay thy arangsmets Pk &hgetollgpchain

nunber b, | daBE HIRE, 5% 3P arel Y nfArical ab
obodi reihe i, et RIRA, 05Dq FObogK (.o the back "

6g| | er the axina0 ef the post b 8 k piros ek ismprperdiewiar to e gais30 (i.e., the
T ' . I
it £ hst dma TP 36 THBLIERRA' AEpf o A RIRM dfinkofr of

PCT/ US200 4b8 06 48P theanachine deolk t505inbynet ¢nebadohdngr & bdddGrodler 95
the roller chain b 1 ng 100 and.t he r f 0]

o5, [ oasgd B iy e et B PR in B 8o o
t he roldeevisiblbat spprdx@astelyghel @0 o’ dldek pbsitidn. r Alsd,ems wdld see that

and the_ bo feet 22 a symetric about . 5 th XiS.
B0 of T RO ROl Bb e by ML s Sty SRR dhed e Bostion.
t he axisasBle tWel® o’clobie posReddl foethél gk o2lick pdiitisn. Infothe Gords,
5 were an illustration of the full dianget of th? )
post 5 #rinetHePotiRgat 98 thfe XCHIN: phshona BHGiomdhf rollgr chain
back 1 oddafific 950 e¥BHpeksfe180 ElgRk ofthe lddRr S@YRE oF el faét 5. In
position and anot her boom foot 22 would be visible at

appr oxi thqt@pr&bogiiﬁ@ntseqhe &ller ehain lﬁﬁggpg ing)rﬁn.cg(p%,ses(gﬁ‘élter or lesser
Moul d sgge i @tind Ordulfet el #theLhAuRER dr ik JH05. ¥BSexample,

continuously fromthe three o' clock position, ast
t he t weinvase gmbpdioientp dhsirelles shaip dearing 190 gacompapsge k20 degrees of

posi ti ofl. Juftr QLIS &_O{hgéio ¢ 5n ﬁnﬁloﬁﬁpg bORREC hd Rler chain
n 5, the rol

. J

I nvention, as s OVt\:II’l | er chaln

bear i ngbeb6iog EMconpasses 278 Gegiengoéths oofer suracoeitthy post 5. In yet
surface, of, Lhe POSLnD itﬁ'o%neroéh%rbe Sgo%d@l{&%ﬁlpasts@ﬁethe full 360
roller Cnhal n eari ng enconpasse greater - or esser
5 ext eddgseenfoft the auiter cunber ehdle pbstthe Ioudther subddapents, the

of the post .5. For ex e, 1 one e di nt, t.he .
Coi 1 o SRS tings ettt Bt meg SR BeS TR Bt Rutgy bl bearing
t he out &8I0 fakdel oM PproxieatdlPS0 d&zrees o Fipadxhredtely 360 degrees.
enbodi nent. the roller chain aring. 100 .enconpas

570 degiOd8h of t HB OB AEROIGIY Sb8e Breitise dlistatt iR s, the
anot her 1,6YoRHaRRNR0 at e eh@bt 1BE raiRALKAIRRFihd 0010 @nchored in an
enconpasses the full 360 20 degrees of the o

| ut er
Bur f aceanshor HackgbsS that is secyraddp thempardingelsels >0 ppdblocated at the

three o’clock position. Again, it should be noted that the arrangement of the
roller chain bearing 100 and the back rollers is symmetrical about the axis 30
of the post 5. Thus, if FIG. 5 were an illustration of the full diameter of the
post 5 and the machine deck 50, an anchor bracket 155 would be visible at the
30 nine o’clock position. In other embodiments of the invention, the anchor
brackets 155 are located at other positions about the outer surface of the post

5. For example, in one embodiment, the anchor brackets 155 anchoring the



ci rcunference segnent of the post 5 enconpassed by the

roller chain bearing 1.00 ranges from approxi mately
w@odegers to approxi mately 360 degrees. [ 03B¢T/US20041605482

enbodi ment of the invention, as illustrated in FIG 5,

the last roller axle 120 at the end of the roller

chain bearing 100 is anchored in an 25 anchor bracket

155 t ha?ndis of deciotlerchel headngihiradocgisdiat 4B sgren-thistyaandfour-
at the g‘oﬁﬂﬁn&l Bcdfhe'?gﬁl'b%l?@ntﬂﬁggé&hoﬂ ﬂra&@@ Ulke aR8ocated at

not ed th e arrangenent ['er chain
beari ngofhélﬂoandnﬁatbeulﬁh@kquumfftrems of tshe@yﬁﬁet ri cal about

the axi ; I;ﬁ of tEgn#ER?srtem%bdlm wﬁllgﬂés \%ea[ng 7aﬂ'1§ anchor

illustr n of t I ane ér the post
tShe machiaciet dgcis lﬁ@tedana@nmate]lyrthtfoet 0 J:Eﬁk youitich. BEhe anchor

vi si bl e, at 0 nine o 0S ot h
enbodi ngrﬁflé& 255 e PHV ﬂ?’?%%ﬁ § ﬁlé féar??:ﬁcg)? tha‘f)r oo E‘f’%enltg% axle
are | ocarceer mt 10t Fder passoft the rgleablgit bdakieg 000 ar ths ulirt@6®lock

of the post 5. For ex e, .1l n.,one enbadi nt,. the )

Onchor BiHopand hegacios BIBKT 135 HE S tegtp s Gl chR e gentially

PCT/ US22Q¥ @10 3#&dnfe@AckSofahe pdies hoihk @ireraiobk P&dtidnG they run

100 are | ocated at the seven-thi rtﬁeéand four- thi rtc;si(t 155
c

Wosi ti offs.the Rnghtor ebragsh ol e rd@in.t Beatsic Hisr 2BhaE Kdae

155 ar eahkfeahefl idtymatiies alb@mhé eicinAseste thﬁe post 5, a pair of
ci rcunference of t%] post 5. [037] In anoth

enmbodi neiended §nk pigign 11591 Ty t@BVGeB therperle71 20t éhealﬁ%rli@lﬂer 185 of the
bracket rolepcham L&m% 9doat t}@%ﬁeoef"cm §b§m&h@, dOMchor plate 155

o' cl ock position e anchor bracket 155 has a pair
of ext elodaied ﬁtlankrobina’{tféiéthi@&ht‘haltockm’-ilt’@étvveen the axle

20 of dé@] last r ﬁgtraﬂ(‘e(&smq:fIGg he aﬁcPB't‘ﬁE r&lh&?'a?]ﬁor@rﬂa&ged at

00 at e three 0'c position and the anc
br acket the5Hchof heacdstt EYddis cexlenddd qmdalteséesmoa helngéatin anlapchor

| eave t Bl%ck ({5C “I“He%ﬁe”@‘i i I)ff—c r%dq?o%% tthg g%métﬁc,eal tc:%{tgr%?lerit of the

o' cl ock posi t1on as run anchor
155. Agalnclhor beclause tHleotmchh@landhbabloek rdsHBs in a cam-action that

arrangeng S t.rical rcum‘e

Fhe poctiars 42 st CBin estinga RS e ilel  dngli iy, B outer
et weenciidunfashae of 4 poft S faetybrsitroll@ivear. 105 of the

roll er chain bearjng 100 Iglt@a%hfg ni.ne o' cl ock

to an alBRbr pl at‘%s 8wn 11} gﬁllergplgﬁ 856 wlg ?15 !cr{qlqg:g along

ei ght oyel8Ek PGk tdIRP chal® béLR8 1064\ Fbd éx'dﬁlbreah)e&]el eﬁhbodlment
FIGS. 3 and 5, the roller axle 120 | ocated at

anchor BieEdk attemdpgrqesspasinabriwernasaeh rodes HSbpy the W@F @0 of the
162 in ?@st 3nqf ‘%ﬁoth@J QRtodAiR, tﬂ@@ i 0k Ge- ék%gee' s%acmg b%tween each

off-center fromthe georretrlca center point of

Znchor billse kOS1@mut thieesisi AP theepoghe h by ar@lth@e rRmpedimpitstheye is a
a cam a%—'d@é}eé Hﬁ&ng between each roller 105 about the axis 30 of the post 5. In

other embodiments, the range of possible equal spacings for the rollers 105
about the axis 30 of the post 5 will be from approximately two degrees to
approximately 20 degrees.

30 [040] As illustrated in FIG. 3, in one embodiment of the invention,
the roller chain bearing 100 is supported above the machine deck 50 and

prevented from displacing vertically along the outer circumference of the post

-10-



allows the roller chain bearing 100 to be adjusted in
| ength about the outer 20 circunference of the post 5
wo oro4ygdzal roller wear. [039] As shown in FlECT/BS20041605482
rollers 105 are evenly distributed along the |ength
of the roller chain bearing 100. For exanple, in one

enbodi nent, there is a ten-degree spaci ng betwee
each r o} Pepadsob/Odpeniad ek somes 013@1 off the geles hef of the f‘PlP?f chain

anot herbe%ﬂp% dpare EH ottﬁk(? rei%bb@im@ntf bt‘l’lﬁhﬁiﬁ%&ﬁbépﬁ’&'s@&lred to the
bet ween each 25 ro er 105 about the axis 30 of th

post 5. mhchirendschéP aervhidetis teqationst ddacentjtg the outer @@gmﬁ@ence of
tSﬁ:CI n gtthg gct)ly\? @lﬂur? ?%ali}mé ?ér)‘néo e’f‘&e%?éftﬂ&?%m%&? h% f?afn:égs tﬁ]:lt extend
possi bl eeleq izl toys fiaad lmgsplﬁteﬂ 13, hlserqrtxyl slllppcsuMe radlvodtiain bearing
axi s 30 f the ost rom

degr ees! 8f o’%?ci]iléﬂe eCf( fg agd Feé/%ns %ﬁfﬁ% di@ acement of
i1l ustreae edlldr I&hﬁh (Bearﬁmg 100 aong therbweli cimninf@éncetod the post 5. In
i nvention ol | er ch n bearin

above tﬂ?ﬂﬁﬁé W%mﬁgiﬁwﬁﬁ ﬁﬁang gﬁggﬁlP@%ﬁﬁggqmm“g 100,
b Pt e B E‘é%h?t‘ﬂ%éﬁ‘"‘/“‘ o

e post - 4 54 5 .

Pads 178 1cmking do wEvEw G ¥erlgh AipfacgpeR 8 e, ol gyt pacing

the rol |@r welat MdideardneuhPQppbd anot her enbodi nent,
structural nenbers are secureg to the  nmachi ne deck 50

at vari 8431 | ocat iASwihenacash preventing geigplelisplacement of the roller
ci rcunt gr.en B@arﬁg 10bhi§ i@kl ik aGNbealchng alﬁgtral -Eli’(%s section

structural nbers have flanges t hat ext end bel ow
the t opelfzv@benl viewhRf P aelier thEn bearimgelf. yh@@@rthff Mig Wt qyés across

[
forher &1'3?1\'1& k?l‘ﬁﬁ 'la@eg 113)90%\?43 Yo Fchférsr%h' ﬂf sl%?ﬁlgmﬁﬂ& 8, the

and preverting t e vertica i splacenent o
rol | er oilaisn0b @atherrgllﬂ(ic@aialbgaﬂr'glgtlﬁ@ hevet fdanges Yidunf wpérceith a

of the Paolsfl (? en01rcl re]tﬁfg h% er H%:%%lf&(g&% 1%#0 th% gt{’slt fg neﬁs ﬁnothel

and nmass o he ' ro eari
t he t hr egbodimedsthe xalicr ¢ds hms 4 Hmbﬂa)inbmmddh@l fior bmang wgh a rail

ih oph Ao LSRR TR Y Rt o Ep gl oGO ifd b win

addi ti opale zSEfr&l@tsBigrﬂ%ntSdﬂlpjﬂl‘i&'rtcros[s@éhfh})na‘}\l’;ﬁbﬁ‘lle{ tine avil Abw the
preventlng vertijcal displacenent, o roller. chajn
bear i ngPeeonesurfpqe) ofsthe PRy {4s mdgailgls Q\M‘h pAte; aligp “and p prevent

| at er al v&li@aSdigfadehRft of! Y abllen chdi®Vbeafind NGO Abh@rthe outer
chain bearing 100, wherein the view cuts across 15 the

pi vot IFlfﬂ{lHﬁFfaﬁ@sOfi@@Ob@t ween two rollers 105. As

shown i fy kG 8, Ad&n 6@&&@%&% of, o hife FALHIRS dERBOof the
bearl ng 10 have flanges 175 f mating with a
superstructure 20 rotates about the ax1s 30 of the post 5, the back rollers 90, 95

and the rollers 105 of the roller chain bearing 100 roll along the outer surface
of the circumference of the post 5 and transfer any radial (i.e., horizontal)
thrust load from the boom 10 to the post 5. The pivot link plates 110 of the
roller chain bearing 100 allow the roller chain bearing 100 to flex to conform
30 to the outer circumference of the post 5. In other words, in one embodiment,

the roller chain bearing 100 is a series of flexibly linked rollers 105 that form a

-11-



rail 180 encircling the outer circunference of the

post 5. In another enbodinent, the roller 105 has a
waloulogsodncl i ned face for mating with a rail BEDUS2004/005482

having a V profile. In other enbodinents, the roller

105 and rail 180 will 20 have a circle segnent or

ot her cross-sectional profiles that will allow the

bear i nga@mlrlfeaueg odrfachéhat gpiferms1@5t depdt # apition @ atradial bearing

mat e, Vi pl acement of the

roller c alﬁ%ggé&ﬁsw%?%BﬁMgéé&ﬁ?%%%gﬁ ter

cir currf[eﬂiﬁnce of Thé aobe;:rstiheéiu k{ewh@ 188 isarlvbeiagronn becayse it

FIG 5, as e

Super SRS BN R BEE §r SbehortD e ERipg roper pas withou

post 5, having tbaek Oﬁlqué(ﬁfﬁﬁ‘l MAchihe oaeldstichiefleaiohe tsedh@By share

of the r | l.er chai arln 100 ng the .outer

sur f acé® "dflozfcﬁe Q@? V@P?e To) as@f’mg}ﬁég Sg%agtlsgrgmg H%P?e In Segments
transf g5 wgdly theaedndlgufation and RRAHGHOSH Ak Jrolldr Rhaid tbehidigpd 100 also
fromthe boom 10 tothe

5. The |vot lin
110 of & SCPGfiP&r S Hlﬁ’e P iSHECHUS G IQYVF o ‘ieﬁg gﬁqnltt &F other
chai n bearding oft Gk Fn@aﬁs' &rebiotinpORAHRI M.e30hdrRokthlg tﬁmﬁteifrom the
circunference of the post 5. I'n_other words, in

1@nbodi rkasm 10 SRGOTNVEE teHgnAvepbsoRy Khdhs inagfituepleck 50, or
of flexiBl¥mrldnpked rollers 105 that forma -11 WO

2004/ 076902 PCT/ US2004/ 005482 radi al bearing surface |

that cdfflns toAdthordaghe Rrosentt inyantiom Bay dgpmy| described with
beari ng.g 8%% @t%_ re‘ﬂ:@reﬁ Qﬁlbgéﬁ BtSC &&H%ﬁﬁ&ﬂﬁﬁh@fﬂtt@ﬁ recognize
post 5. e roller c ear i ng

advant a@etaﬂngngwemusbe njagle Hpﬁocv |a@kééetahwm1@ é@ﬂavtélgrfétlmﬁ@ spirit

1§f SUbSt%”t'%%kﬁl &%%h&;lng roller |loads without 5
aV|ng precrsion machining or elastic
deflectlons to equally share roller | oads. Wen a

sl ewi ng gear assenbly 85 that is renovable in segnents

is used, the configuration and |ocation of the roller

chain bearing 100 al so eases servicing. Specifically,

the structure allows the replacenent or other

servicing of the neans of resisting radial (i.e

hori zontal ) thrust fromthe 10 boom 10 w t hout havi ng

to renove the boom 10, the machi ne deck 50, or

superstructure 20. [044] Al though the present

i nvention has been described with reference to

preferred enbodi nents, persons skilled in the art wl|

recogni ze that changes may be nade in form and detai

W t hout departing fromthe spirit 15 and scope of the

i nvention.
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-12 WO 2004/ 076902 PCT/ US2004/ 005482 CLAIMS W
claim 1. A systemfor receiving and delivering into a
whame/0tdee2 r adi al | oads i nposed on a crane, WhRCEUS0DI@5482

crane has a center post operably connected to the

base, the center post has q% Agperally cylindrical

out er bearing surface, and Ihe Crane rotates in at

Wegkimy parti al CI rcI e around a rotational axis of
stem conpris uralit

he center post, ; of
fo| | o stem By awmgaa Helkenne 12 q%*@ﬁ%@%a%déﬂgoafiﬁgnm%/de a crane,

WEREih g o‘iéﬂef}f&§ & céifter polt®p&aBlY €5nnR&Sd to tRBdRe [tRY deifer post has a
havi ng an axi s of raot atl on that is general [ par aF

ggeie By BHER GHisT beasing surBre, eRL e e FoLpBSin; gy arﬁ’é‘ﬁélr‘“rde

£:6inda3neRAPAA Axi8 of ihE $enidrPoliCihe &stedN@nfdingf the i nked
sequence and an anchor “anchoring a second roller at

t he cumerlieod reffers auangadrir e dinkedgedivaes alengdhaoyteriraring surface of
a%ﬁ‘%]le? Héler?g a gl%sv& ?d'ﬂatfohgﬁle{t s Skergﬂd% glf‘el to the rotational

seconég ers to I1ts ad] acent
Mlseoflthﬂ@ntﬁhamﬁ, of said roI | ers, wherein the |i nked

r 01} ShSBF ol D O PE on ALt U SEuBRRLH R anchor
mhqﬁmgwccpid\rolﬂémgthb othkserdrod theilnket deqmﬂn&;, andvh erein

each roI e first. a

conndubb By B e b rt RE oo iR S RGBT iR pcacent
foubthﬂ)naradlelagbleectfaimmdmﬂ irollerst 0 t he ot her of its

adj ac | l.ers . _The system of m1l, furth

c oSt e 15k o PSRRI F AR P ace.
generally parallel to the rotational axis of the

zent e]'heppﬁém andlaian [,0lHeadtin G lifilac@nprized gl dtingdinkomidafded links,

0 bear.i surface erein the back . .
Vhirria st s s Gl o G ol FeoBrecton o A eiae tnk to one
&Nd apRsd raReHNd b9 AGixtMBnloWtiRS othe BF it ghjseifrages.i N a
| ocati on not enconpassed by the flexible chain of

ol | 4. The s of claim furthe
contgisniiig o dat B fiiedepip pHE sk iieCBHp SR R oufiond axs
@eﬁldﬂanij pé&raBel mgmstrm@dnur it tliehﬁrrl]t@f I?FEarﬂglldoH&ﬁ@Ef&ﬁ il @1ling contact
revent the di splacenment t he fl exi chai n
glﬁ‘i‘ fhgoyter Reazipg ISE‘?@F BlEeIy E‘Ftbi”é%ﬂ’uﬂllsr CELFHI 2 %lper“"r‘ﬁ‘écwre of the
&St RN petitiShedialtnd thef dtftdr BEAring @RARICE $1 NBcaiohnd@Rompassed by the
supported off of a superstructure of the crane and

Herdlle elpin of s8H@vent the di spl acement of the flexible
chain of rollers in at | east one vertical direction.

5. Thenesysit:@Hr ofhing | Fuhet cohiRifd atohRmidd @kﬂls@du@ed&b &etrane
of rollers enconpasses at |east _ approxi nmat el

BrafF aes apd/or %%lperﬂﬂil%la? PEr crag ad ageried tﬁg’reyawf%fc@smcement of
thB@eLHRBaiA OPERersRR 8 least one vertical direction.

3. The system of claim 1, further comprising a flange supported off of a superstructure
of the crane and adapted to prevent the displacement of the flexible chain of rollers in at least

one vertical direction.

6. The system of claim 1, wherein the flexible chain of rollers encompasses at least

approximately 120 degrees of the cylindrical outer bearing surface of the crane center post.

13



13 WD 2004/ 076902 PCT/ US2004/ 005482 7. The system of
claim1l, wherein the flexible chain of rollers
wepmenpasses at | east approxi mately 180 degr eBGI/US20041605482
cylindrical out er bearing surface of the crane center
ost The the flexibl
Eha st PLRERLFURICA Lo e TP Pl Msamedir y Toost
apxitegelgd 80 dégréd@@f dytlcylmdilrllcaiaaluteo béaeihg lo@@ick 0f)ths Ufaﬁamter post.
of the crane center post 9. The system of claim 1,
er e out.e ses a ra
%’m el';hgls s!eE?rg og (rzle P We}‘l %Hé}%glg%g ?ﬁprolllers encoirtf)ass.ﬁqg%ast
pstxamtelfy 200 degreck,of Weeyhndlmcalhmter bédring sudfiae ef the doublanter post.
inclined face, the outer bearing surface conprises a
ail it I c
the riertydn Ve Rk drerelifle b GRMR: RldRE IR Re AF o e
toHers el flangddito ehpaze sheshiém of claim 1, wherein each
roller has a face, at least a portion of which is
cu
ﬁf afh% sygt{}ﬁ logglé%{ 1 %%Felnplg% ?dgff'ets\?ﬂ%?% %Qgﬂs%ﬁé al?lglﬁie? fz?ce, tg% %uter
lbdaangsurf;aa‘t eonoists roml(wlthtah‘é profild, end tha dewblamtlined face of the rollers
|nt face mnth t e.,arc file of the rail. 12. A
SRITSIEEAY ?X&’gﬂ ﬁ%glaerlng into a base the
radlal | oads |nposed on a crane, wherein the crane
hlas al“heesmstten opdsim bpdresin e;aCkL mihebetseldacteoatﬂhaet Hpson ¢fhvehich is

ene ter

EEPE IR £ e Yo SRy a B A oAb h L Wb,
andrihd rcuadd partich & thoidodel faceamadnglyg mérfstch &vith et ae¢uapqQedfile of the
‘tﬂe nmet hod conprising: providing a plurality of

¥bilers in a |linked sequence al ong the outer bearing

rface t he center each ro Vi an
i s e prigrr e peand B e i P pp e iop dpfed on a rane
méraﬂmtmtabne 12X b Ser¥dr poft®p&aBIY ebnnReBd to thE Bask dhd\nRABEOhSs a
for anchoring a first roller at one end of the |linked

@GR EWMIRE OH1SE PRSTIPA TS GRO G CFIgP Flfewin af fast gpAl circle

£86hd0f rotdhendliaRis 8flthe SEHGNEE; the kMol cHEp@dsdh rol | er
between the first and the second rollers with a |ink

to i tRsovidiap adblity ef 1oBers in alinksd Agence alang the Qufeabeprige surface of

t%@ 'canéquoLteéa%h r@Rd hi\@ﬂgszlncbﬁis%@ rdthtfon! hAKELnSEAYERARI Ilhe rotational
draw each I[ler intorolling contact with the outer

@@%@”ﬁg“@ﬁﬁpaﬁe 13. The method of claim 12 wherein
t he rQ\iﬁccijltng Iah&xgl safg} %%ﬁ&\f;r\ﬁ G rgt(:r‘&?erg £H%r ;n? &P h}ﬂ%'sg@e ce and

l'i nk erein eac bet ween" t
frichetingomsgcaslorohet at thk lothesendsf Goninkest @qume a pivoting
Ilnk { n ? i .
r8v1?ﬁ§ e hhljofler b?t@ie?x? &R gll‘% gllé(lnf?lg §?C§F Ié):ﬁél:S%Vl{h axlﬁﬁi to its
adj acent rollers to form a flexible chain of sald rollers; and
tensioning the linked sequence to draw each roller into rolling contact with the outer

bearing surface.

13.  The method of claim 12 wherein the link to the adjacent rollers comprises pivoting
links and fixed links, wherein each roller between the first and second rollers is connected by
a pivoting link to one of its adjacent rollers and by a fixed link to the other of its adjacent

rollers.

14



14 WO 2004/ 076902 PCT/ US2004/ 005482 14. The net hod of
claim 12, further conprising providing a back roller

WO pdiony a rotational axis generally paral | BET/US20041@05482
rotational axis of the center post and a roller

rf [ [lin Lth the outer beari.ng. ..
BAY 268 il oS HRAR Sl SR ShP AL M
Stapiend ki @bnaralygfardllaigo drean@tiemtl ayiost the cmed padt amdja tdiler surface in

outer beari. surface.in | ocati on, not conpassed

il ing et st foing OtpClesring Suftagey §erein fac back; ollgg BB Feio a
aipedistruchzte of the che andpopitiosdd o thy @néd bagridgrface in a location not
di s Iac%ggnb ﬁf.@he f xhble chain of rollers in at
frequpassetby fhe flexitle chgin Yf. 16. The nmethod of claim

12, further conprising enconpassing at | east

Hppr cRiemadtieddyof 2@ 10 gitiee sompriditpeprewdntingihe dBplacuiedt of the

earing.surface. of the crane.center post with the
aoans Bt SER R g 1 gong @R ST Mot hod of ol ai m
12, further conprising enconpassing at | east
Bppr diiemadtieddyof T8I 10 efaitiee sommprisidpeencyhpassing aelbasoappiximately 120

earing. surface of the .crang center post with t .
diecicr Bfte S Ghect riaF SN Sptraioenish st ik e exivi
din dfusltdagr conpri si ng enconpassi ng at | east
approxi mately 270 degrees of the cylindrical outer

ari sur f ace. of e crane center post. with the .
P o DRt eigh 12, E0mE e RPitint hyjtskepproximately 180
QsRraRE bSthe @ylindribe atidenBeafitly §idfie Hahatage @htel F&S vitA the flexible
i arc about a first axis; and a roller chain

artial
gﬁHﬁﬁﬁQ§§%ng at | east a segnent of the bearing surface
and conprising: a first roller, a second roller, and
8.t hiTd rﬁeﬁhc{dlaff ,claﬁﬁQF, f’ﬁll(ﬁhelr e¢3m1'|?]ﬂib$ﬂglﬂl'b6kgpaasing @ttlgdsi szj)ﬁilximately 270
Xi S ner - parallel to e first axis and a rol]|er
Sarradeite o ghied ﬁt}tel’:%eﬁf‘%f“‘}aﬁ? ?f{fh? Franeaier Ayt wilh fhﬁcflf,’“ble
maargirplidrhe rollers are radially offset from each
other along the bearing surface; a first nenber

int erA bedsingQydidig cdrhprisingand second rol |l ers and
mai ntai ning an of fset distance between_ the first and

second r ol3%FENE syFfacedoEupBHMdeatepstial prerabpitiafistagist e

second and rbiMrchif elhdoﬁlwssﬁg &t 18R Bk @ntbnNEr tﬁ@beaﬁﬁ%%ﬁace and
di stance between the second and third rollers. 20. The

bearﬂW§W§?§€en1of claim19, wherein the arc about the
first axis frg r@ileg,ei'k‘gzgcﬁlldlré{ller,ca)ﬁh L igtrd AL, Qih BS11es hﬁEfu@&E a

of a crane center . .
rotational axis generally parallel to the first axis and a roller surface in rolling contact

with the bearing surface, wherein the rollers are radially offset from each other along
the bearing surface;

a first member interlinking the first and second rollers and maintaining an
offset distance between the first and second rollers; and

a second member interlinking the second and third rollers and maintaining an

offset distance between the second and third rollers.

20. The bearing system of claim 19, wherein the arc about the first axis is a generally

cylindrical outer surface of a crane center post.

15



15 WD 2004/ 076902 PCT/ US2004/ 005482 21. The bearing

system of claim20, wherein the roller chain further
wo phides2 a first end and a second end, sai d BPCHES2004/005482

bei ng operably coupled to a crane superstructure that
t4s Pfﬁfﬁesbe%‘r;rpé’s‘?fé’%‘m ot Elainl 6 ARRL B WS LEM B & 18T rfirst end
ok aaiecmmkadndmaldsengebtemmﬂe;abpmoablle@ to d ﬁartefhﬁpffruﬁfstur@?hbﬁsupports a
@nd aroller surface in rolling contact wwth the

ear'ing surface, wherein the back roller is operably
coupled to the crane superstructure and positioned
2. ongTherteatiepsysten o alafral, fimhea cooprdsingarbaobtoller including a

assed by . the.roller.chain. = 23 The bearjn .
EPERINTER Sepetinl SR Piind  oler Sefer B lioR spnct vt
thla d)hatd@s%uﬁacfel Whdrein &RCHACK roleBiP bpeallP cORBIIAb i cEMY BRrstructure

e first f the ro%%er chain to the crane
e pRTTedhe g e Sl lgFRiRR PotaeqiRRagsed & the roller chain.
operably coupl e the second end of the roller chain to

2he ﬂreafemlwe!f:ﬁltdf umnurze wikéin thBerabeaipeRGuaNS il def a first
rst an econd nenbers are

claim?23, where

iR Rty CEemb s 1SR sRUCLBE T AeHB s comeRupersiructure
afaes bbid Benpheapkdd tb Beerill bamlcahaicton dnfl ofthe %aﬂie% Beiet o the
link plate. 25. The bearing systemof claim2

WAYT FPHSEHE Er ane superstructure incl udes neans for
anchoring the first end and the second end of the

20! | eTheWraing dySteinde RN D, vEHeRAT Gib Fikke bt s%con%@nen:ﬁﬁ@s are link plates

bear i st em of cIa|n121 further conprising
{1%{’ ‘%H@%tseifﬁlé agelosreagh ersablecouBle sm e saller elralrpwgh an extended

m@Qﬂg&,the crane superstructure and adapted to prevent
t he displacenent of the roller chain in at | east one

rti di.rection 7. The bearing system of claim
, ﬁﬁbﬁ@ﬂngc%mts% éFﬁ@n al-myharrgethe GapO e ntfute FReludesigans for

4RGSRt tha!GistérR A0 thedeidt @Ad bOhOFB¥EMHaintth ehe@h a?nB ls@SeiiRiBlure.
of the roller chain in at | east one vertical

ﬁ% c%1qp 28. The bearggg gysten1of claim 20, wherei
e rOIEEPnESYSHm R elgimak dwliienompiisimg a C&B%WH&?P%%‘@@F%}H“ to the
&2t @@t p&s atfortthecr&él supedithefike MAta@AptsioipasBniQhe difiacement of
grane center Epst 29. The bearing system of claim

thprollgreain it af lkastops yesticak figictiornconpasses at | east
approxi mately 180 degrees of the cylindrical outer

BUr f ane befridgh9stehanelakent, BirtheP&dmprisH@-a ﬂTahg‘e RPPStdDy the crane
system of clajm 20, wherein the roll er chain

Sélﬁﬁfé'i*?fﬁ&%f% aud agapied fspreveghihe displaeameny oftherofeishaiagn afleashane
wYtidangikdcgah, outer surface of the crane center post. 16
WO 2004/ 076902 PCT/ US2004/ 005482

28.  The bearing system of claim 20, wherein the roller chain encompasses at least

approximately 120 degrees of the cylindrical outer surface of the crane center post.

29. The bearing system of claim 20, wherein the roller chain encompasses at least

approximately 180 degrees of the cylindrical outer surface of the crane center post.

30. The bearing system of claim 20, wherein the roller chain encompasses at least

approximately 270 degrees of the cylindrical outer surface of the crane center post.
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31. The bearing systemof claim 19, wherein the radia

of fset between the first and second rollers is
wheimearoappr oxi mtely two degrees and appr oxi PEL/E53002005482

degrees. 32. The bearing systemof claim 19, wherein

ihe radivhief§ash oPahine e vsﬁh%%nf thé %13@6@8653&@5@1 the first and second
rollers is befween apprOX|nate y five degrees and

igPprs dsdetugealapprosmaiedy wwslegizss ampiinppiosimaiahy2G egresm of
claim19, wherein the radial offset between the first
#Nd SARMRLing iR 0B clhitn PRWHEXIITRE Blaal 3@56@@&&/@&&he ffAt and second
The bearing system of claim 19, wherein the first
ioHers &y between pPTpXivGelNver deeers anel approxininéely b1 desresaal

axes of the first and second rollers, and the second .
ﬁnbefhe'béarmgvs%téjn of @llcu"fﬁ l9’%vh'él%m th@ Fad[a?B@ste't %@Leﬁﬁ@ﬁrspfmd second
the second and l'ers. . bearing system

ﬂﬁ@ﬂ%ﬁmﬂmgnmﬁMéQéwﬁﬁﬁhe first nenber is pivota

relative to the rotational axes of the first and
$LCOoNgheRhkRY sZsterﬁ Rechie15 %@féﬁl tﬂ@m?fnefnﬁerﬁé X d}ﬁ'votlng relative to
relative tot rotational axes of the secon
thprqtefional axey of theast apseqoad Fallets. anpsthespcertd membasisigyotal relative to
HORBidRal BEs Sl ElecliRhl ML ace 15 a rail and af

least one roller 1s flanged to engage the rail. 37.

The bearing systemof claim19, wherein at | east one
ol | erherbsaring sygemiobclping |9 mégrefntbe first mpmbes s pivoBlkiglafivgto the
SHibAS %xéssof %erfﬁ'% an%‘%écgnc@ro}{el@ rab 'tﬂeesecﬁl'a%etnt Yer g%&%ltaﬁz relative to the
inclined face o l'east one roller matingly
fotptiondl aeesf Wietspcondendbpdedllekse of the rail. 38. The

beari ng system of claim 19, wherein each roller has a
i@ce, TiRtbehBASYsi8in BOERINP D, Hnerethé Butéﬁbeﬁiﬁ%@%@e i Q?aﬂ and at least
outer bearing surface conprlses arail a prof
Qe rpieads flapgpdiotengagedtie raikhi ch is arcuate, and the

arcuate portion of the roller faces matingly interface

y.th Tﬂa%eazﬁ{g“syﬁérﬁ oPEIRH l93 wiret 'R 1dadti dne rotfr h%@%ogﬁ@ﬁﬂcﬂged face,
system of claim 19, further conprising neans for

the evienkdaripe surkace i |ast§1} itk pRrrroldle, aud éherdsiuble incdingd facq of the at least
érg%{ier%‘ﬁ%l% té&&hs Siek BEt ﬁ%ﬁle‘h@theﬁﬁ? bearing system
aim urther conprising a contai nnent pad

adapted to prevent the displacement of the roller
Thai nlhepeaing sygem opplainy &3, tihesin earh edles ns f@}?z atTgqet a portion of

S I
Figfr% gsgagca{%ié fwe ghl‘élf becct%lgév geﬁrgitgag? %Jenlrﬁr%&ei ragl‘l 8&);@"3 a?hegst a portion of
whﬂbh erargiate andu the wudtaemtlormféhev@ﬂm fecaals ndtm@mnt@jf&ce ith We
%Qgééggﬁ%Q%ﬂF U82004/005482 42. A nethod of

| ring ra | oads froma first structure into a
bearing surface of a second structure, wherein the
Pear ity bsmrfgesdéem of piginat9, lfesthet cwmamur@anaﬁoep@mg the

B B s e B et e 1
conpri si ng:

40. The bearing system of claim 19, further comprising a containment pad adapted to

prevent the displacement of the roller chain in at least one vertical direction.

41. The bearing system of claim 19, further comprising a flange adapted to prevent the

displacement of the roller chain in at least one vertical direction.
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routing a roller chain along at |east a portion of the

bearing surface, said roller chain including a first
wenad/oz9second end, and a plurality of flexi blBCT/US2004/005482

interlinked rollers between the first and second

4@ nds s rﬁélﬁ&i JleEfn%hnF P&inﬂ q’daﬂgfréﬁ aqf?iﬁét%trﬁ’(ftur@ ‘Pﬁt@E 'bQﬂmr(; Raface of a

%enera ar al first axis; operab

S%C@ﬂ getciuig Vﬂﬁ@lff ihe b@afélﬁdmcﬁ#cetf@f@s rblehst p P@Iﬁall ﬁﬁc {ﬂwuaa first axis and

tﬁ ﬁr&tstrﬁaﬁlté% Mloﬂélms gatfkjf £b%ht the %1 g)&éﬂi m&ﬂ&f c%prlp}llsmg

connecti ng the sec e ro aln

sec ormttiamc todler q;j@mptlomt {east a dortromtof ﬁterbamingrsel;facan s;hld roller chain

mcﬂ’éi? 1r%t2e%\ arﬁ%lcé % fplur?l ty %F ﬁ ? hp%rﬁ%eg%gﬁeirsn&tween the

fico ayd sesomiends usamglldsrhecludjhg zefaxdshﬁlraaﬂi@ thatdd geénbilly parallel to the
dlsglace al ong the bearing surface as the first
i f&t ure rotates about the first axis. 44. The nethod

of cbgirabl¥Sonn¥dtiap Serfirkdad bothk edlkr EiRkd @Rl firsttanehoe boiat @@e first
the bearing surface as the roller chain radially
ﬁ?aces al ong the bearing surface. 45. The nethod of

cl ai Bpedably Y4MRERIN thelkecdridlesll PRl r3REMAG BRAGERdNd BRINBE Soint on the
are radlally of fset fromeach other about the first

figst slguggire:nd| east approxi mately 120 degrees. 46. The

et hegsk e&dh@bﬁ@r‘i@roll\éﬂ? Bt ehlidgSurtaded second
points are radially offset from each other about the

first axis by at. | east approxi mately 180 degrees.
“The Bt REGOHPE him H Wothergompaising FHisIng Shegpllegiviiy é%@ﬁaﬂy

dRPIabd SoRd Be B@aqﬂng kiir¥acebé B8 Firdt 6@Pure AfdlesAbBRthARRMxid he

first axis | east approxi mately 270 degrees. 48.

he et ho f cIa|n14 further cao i si ng, tensioning
“the 1B7 T“@E?‘ ChEFTHM D @E%raw theroless B%Ilggwliaaff ljafpmg e hearipepgurface

ab 0@ GSlIcA BRI Rdially dtsglﬁcésmdﬁg kieHe@thd @ith@r s to the
beari ng surface.

45.  The method of claim 42, wherein the first and second anchor points are radially offset

from each other about the first axis by at least approximately 120 degrees.

46.  The method of claim 42, wherein the first and second points are radially offset from

each other about the first axis by at least approximately 180 degrees.

47, The method of claim 42, wherein the first and second points are radially offset from

each other about the first axis by at least approximately 270 degrees.

48.  The method of claim 42, further comprising tensioning the roller chain to equalize

substantially the radial loads applied by the interlinked rollers to the bearing surface.
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