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*159159* CRANE RADI AL SUPPCORT BEARI NG
THE | NVENTI ON [ 001]. The present i nventl o]
an apparatus and nmethods for resisting S

on a crane. More specifically, the present |'5|9|'\75€nt| on
5 relates to a bearing systemfor resisting radial

(i.e., horizontal ) CRANERADEGS SUPPOREBBARINGN a post
crane. [002] Ships and offshore platfornms need cranes
to rapidly and saf BACKGROUNDOBIHE INVENTIONUS

materi a d persannel . fixabl e dest al
cranes !;\(n’(ﬁﬂ a cen?herprﬁ‘?fgﬁfnﬁgi}gmbrglgﬁei% E%fﬂﬁ‘rsaar“d methods for
mari ne tqspangplprhstclahdsomSa ctthe ONMRrep et ifichIR) @he pie€ent invention
ctu %nd boom of _the, crane_ rofate

super str gelf atgso u? :H.g] g 3ystem OfPr er'FéStlﬁé gildml[ @3 Por%gatab dhrust loads

beari ng

serves &ﬁni;hla)oﬁ{an@p@sts&ﬁdjctural base for resisting
t he [:qost | oads_and overt ur ni nO% nonent s experienced
by the 8%%he. TheSHPY angiotisherg platigrmas meérvsarnes- foergpifllycand safely

t he boogali Ginti NGRS tvaMb@ ﬁms‘t@rlgeﬁfd' éf'i g e&leE hﬁedé‘sffal—type

superstructure rotates about the a
Spec:| f i EEANsyWitly a centeranost ave been Y%ﬂg@l@ren maams;fygc ap;dxcanons

omth [ rin
bde ari ng @nba\‘l)\ﬁclm Eﬁn@ hﬁe gltsstn\gét% %Pg i%:aérﬁ o@?he crﬂeq?tgfe on bearings
Radi al @hpousthe ammfﬂmmoan ) thr ust I oads are

transf e[do%ﬂ from 'hl%e RPARS RS g;}’dcﬁgﬁ F‘l’r \Rﬁﬂs@ﬂg the

bearing rihg conprising a p ura
rol | abl threshdeeage anh evertirming mmnﬁfeapaimeecblﬁy thherzmest'rhe thrust

20 [ 0041, 0L G.f BPRL, (LARE RS, BN Aduant ages over

ot her types 0 crahe
Ebi | i t ysipersrodtirvietacy shbut i htin 9f tHeabisi Spedifioally, Vétlical thrust

beari ng especi ial bearing . ring, has _been
chal | engi’aﬂ‘c’garg ?#Fﬁ%/‘bhf’ra téf’cﬂ?%@ B§pest Y‘bﬁ(fPPf@mﬁ‘b’&& bearing,
t he beawhieySomprises aplirhlity bf tolleNERadiAP@E], ReHAoRtal) Mrust loads are
wear , Whl cger?ag Ie&g to premature repairs and downtine
for thetam bogmfo theinest Yip fisi radiplhepsinearing compaising 2

crane. pREHly droR&kiviiieh rOHALY erfzakd @E ohteaafcﬂglfa&ee Bf B ost.
adi al Fearlng rin manuf acturers have had to rely

pr ect®fbn  mac HVAi: e postigrane iias many adyaniagesever pther types of
rol I er sci@hesSihrahahieCenvirb@ther? etﬁgnafnhgj @%éhfévéj Jdaﬁﬁéahgg Yoading

Bot h optlons are less than desira ue to
expense? bont ghe, baaripgse 6aseirky Hiel rpdigl b¢ariap Irimg s pheer ichillenging.

bear i ngﬁall’ﬂré Ho 1aBHER Blual 18fhe @il i Beeaginééq catl FSult 9 uneven

6.5 neters in
bearing roller wear, which can lead to premature repairs and downtime for the

25 crane or even catastrophic failure of the crane.
[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

-1- T

T R

*G00002+



a

diameter, which in turn limts the | oad capacity of

the crane. Thereis aneed -1 1 1 I L ©L 1L 1 1 1 111
U T e A A

I  *000002* in the art for a nore cost effective nmeans

of achieving equal roller |oading about the radial

bear i Gy (ihi1Ges (B ERorSLAMERGVE ks bAYENTLEN Rl 98] loading
The present I nvention, In one enbodinent, I's a system

for reﬂeuwmﬂgmaMUﬁd@gnmerlng into a base the radial

| oads i nposed on a crane where the crane has a center
post operably connected to the base with a generally
cylindrical outer BREEF SOYIMAFAOF EHAE INNENTION:

5ot at esjobgy at | egnt ResBRf fvéHtioR] [Cbfe cAbGHAENT e ad¢k8m for
of the center post. The system conprises three or nore
radi al Teceiviogand dnlivering intorachagfotic raflial 19ain werpsecbepe Argpe Where
in an afc c?énet ? a%ﬁt@xr pcme Q]FérMy SHideBES to Ble Eagg \nfr‘tﬂrg EJnerally
post. Each ra | oad I ncl udes an axl e and

axi s ofcylindtical pu.tnr bearing susfa@e@ért@ﬂ grgneryavates inedt leagt & mtlal circle

means 1B EEHEE BES er S, 248 sl BhAP TP 5508 radial

1®nd of lohderollarscanamgédam g hniradrsgqmn@aeo @n drcraameaxlutelr berdling surface

roller t he ot her e 15 s | SO.
conpr | s%[ thFlcﬁﬂtgr B%Silﬁn?é%? ﬁa&‘a ofr mQlu%ees't %/\n/e%xﬁé ?ﬂ?{iﬁn s of
first aftatiohahatdegenechlly patatibl tb(thd: axis of thei deatea@pﬁcémt system
rollers to forma flexible chain

i nal | yAISq FRITETES LS R Utng & Fgu et tpndris i gy of e

the |i nikednd agdhating b ednd QHia@[c&d&&ldﬂhﬁtNe@&@heﬁ@ﬁﬁ thé arc. The
| oad roller |nto rollp contact w %gf
Hoas | oSSBT b Somarse, L anh Bg ft5e ragt baPyGpathg first and the

radi al  §eRbe sadiX @61 tobits hdjfcent fblleCioXorni @l fidkitsle @Raih € said
outer beari ng‘_ surface. [007] In another enbodi nent of
F

the af oRUsBnFiRMEdbe %Eﬁaﬁor&nﬁ@eﬁ % MRS Terdtiemerhe ke radial

rol l'er palvwarR foa 'eﬁc?ntraéiﬁldlﬁ@ MRl ikt @ IR ScoIIP it @he outer
pivoting links and fixed |inks. Each roller between

t he fi rbearingdudececnd to equakizessubstantiadly ihe fadipl fRFcssi axeTtech By the
40! nks t&dﬁggolﬁﬁ dnttﬁ MR EMs shFhdeSr s and by fixed

Inks to er of Its adjacent rollers. [008
The prefom | nverimam:therlembadmehé@f therafortimentienedisystem, the links
met hod for

r adi al onnact{n%ce%!:ﬁ/ }OEI r &R\geeqethé ¥ H(g séc&%nﬁroﬂe@ %%ﬁl hgke prOtan

osed on a Crane ere e Crane
cent er [inlet ambfinabtmltsl eE4ah wllbabetwesrt theafingeamt sdcond rollers is
cylindr Icgnarlllected by pivoting links to one of its adjacent rollers and by fixed links to
25 the other of its adjacent rollers.
[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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outer bearing surface and the crane rotates in at

| east a partial circle around the 30 axis of the

center post. The method conprises providing a |linked
sequence of three or nore radial |oad rollers

arranged in an arc at the outer bearing surface

the cent I

i s of Cope A BualA Gy ey 0 Ll 1R° TR fRblfa B e ERiderise
axi s of Preddisg ntr@anpfss anchpting Adirs oulial lead reldmmt pmeend of the arc
provi di ngy aan@f?o@i'ﬁg %‘E:?xﬂd‘&'a&'i '151(1% gller atStBe oﬁlgf gnd oP ﬂxg c. The
roller at one end o e i

radi al |methiod @éd c@lmpalsestdmene{atlhgeacb mdle@bettwbem ﬁlb(ﬁ.rst'ﬁhdéthe second

t hod al C each r IIer n .
the firroaaioRd S jaeds G o Parmiy ARShIEEREn of said
to Idt S aldllleﬁﬁze IE“tnal‘lij tlhe lhﬁ:tﬁoﬁ cfoﬁfpﬂke%dﬁrd)\@dihQ lagn&dna ifér t@ﬁsmnmg the
sai roll ers i na net hod conprjses praqvid
a means SPEENEE HE rasial déadc Wgerssf@q%ré‘ﬁ cachyradia] doaf rqllgs gpto Tolling
rol I ers dofitabd with haolitef Bedkial streRel aidéduSihg tHelpdvdtidh lahdfxed links
contact with the outer bearln% surface and causi ng

t he
pi vot i nd® &Avelize sEhstantiplysthe wadial fomes exerted, by thetadial FGJIICTS on the

tibe radigterbedrmgSudxgrted by the radial rollers on the
10 outer bearlng surface. [009] In another enbodi nment

of the dP¥enenti bhawtherembrflimenof theakasementioned method, the links
connect \Bafh dohdce EaCHQBH@%@VIeIEﬁ tHel firSttanBREkoRE 98{1: tl? its adjacent

rollers to its adjacent rollers are pivoting
and fi xedllerp m@splvcamgrﬂlnl@IahérﬁXBéthvxb?enEadhemﬂcrr brtweancthe first and

second rald 8 ind: sSOMERLS ANGRLYRE LIPS e Rirs ng

of its adjacent ers an
dbher ofbyifixed didkscto diret othaylof és &i}a([emllerﬁ'he pr esent

invent i ﬁg1 J' n ano&ﬂer I'eeSnIJRoig'IIV? OPPT‘I mI g’rg)%&e?ear :gagqegﬁd% a ggarmg

i ncl udi bearlng Face
about a systemtindding a bwmig auﬁamlelfezmm:gmcmmrfemmmutmgﬁrst axis,
at | east surfa

hai n ' HIER QGRS PAGOBRyS gt (45 QR P f Sparing Surrice. The
t hird rabll@rchaia ifcludst a ﬂﬁﬂ’ﬂﬁléy, ad€cond Eblﬁr ,28RiedbI16E Aifiest member,

ch roll i ncl uydes .a r tiqpal, s and a roller
E rface.? gi?esech’l‘ eBbst- %ﬂ&s nﬁg S @gfofatipngl axis and a roller

gener al | yrfRcd, athetotdtdnhlNgid for Shch AXleSis @ReraRfPhralléll oQhe first
surface is in rollahle contact with the bearing

sur f ace.2xisTRpd panh) ioller grface isgingpllaple, pengast Vfllhoﬂi‘? dsaripg surface.

ot her alTRGoN&ES aleRAihINDoB frdmSachl Yer diddeSthe BEIHAS surface. The
interlinks the first and second rollers and nmal ntai ns

t he of f S&st membgreipigrinks (e fise and preond rallersasng maintaing the offset
hel I ers. 4ithRe HEGREA ueERelndl Qﬁcﬁ{dl @égs;’.t g@ Secnff BIAhoaAHtertinks

third rollers and nmaintalns t I stance
bet ween ththgecond and third rollers and maintains the offset distance between the

second and third rollers.

[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



second and third rollers. [011] In one enbodi nent, the
first menber is non-rotational relative to the

rotati onal axes of the first and second rollers, and

t he second nenber is 30 rotational relative to the
rotational axes of the second and third rollers. In

h
raglo;t |e\r/e e{fg thf% rifp %ﬁéH ?61}); grtgc%; Ss?c{?g frpel;rgl?er ¢, gotational

second rektvers the aaitdtmdabme ofthel ssvend&id thisd Fodlesst | onal
relativ the r at| on axes of the second and
third r gq1t28r ﬁﬁ %’g’é’ﬂt n; apQtsE pRYROAIMANt, 1§ Gy ethod of

enbodi mdéltvenhg ra’dxdﬁﬁiab@ﬁomfa firldedtiuv@fd il 4 Baakiag sﬁrﬂﬁ@‘ 8f a second
to_a bearing surface of

fssrom a first si,{luct ure

econd SBUCEYEy %‘P@““ﬂ' 3652 59rms g cucnmfsreacy dhonka fifSt axis and the
ci rcunf gee @&@ct&d@%trotan&ﬂa[@tdl@l@céab@éﬁ%c}uh el fifsBhxis. The method
structure is rotational i Spl aceabl e about the first
axis. THEdeY mytng A gelfey GK@ n along jahlgas archicheferenttial sgment of the

-al ong abezirﬁ‘a?%ﬁrfﬁ:ec IThe ‘r'éTfe? ERR hzﬁsl a ﬁt@gé}ﬁmé Fé?:fon& B, and a plurality

bearing surface. The roller chain has & first

second &héexiblydntgrlipked mUPtS)PeW(ﬁEnfthfequb pyd seqomt ¢ndnk£ach roller
[lers f I

Ol et e skt rpfafiby B ISR T EPAY A8 ART e

par al | emethodtfarghef inchidesiggesablyT¢naneating Itiwcﬂr&mmltlrméthe roller chain to

i ncl ude I t rst end t he

of 1 o BRAHoR ok (FORRE St | Abeerblyl Enncihine He Jelfid g of the

oper abl yolk:onlmm:tq mgecbtrbpmmommﬂe ﬁlts]i s(mﬁctlix’e,EandrdahslnGg‘ each roller to

chai n t?olf%b ec%gn tt 0 rg&monrfhe first structure, and

causi ng eac & S%Iy contact the bearing

Burfacel[018p | OlB]InIdhe@lﬂ&)o&lmmdldﬁﬁﬂg opditation ﬁleQﬁﬂé’r&ihhlﬂl’tadlally

t he rol Iderl chghn r dLaI lé rgq‘cspl ces al ong the bearing

sur f ace "8RS FE, LG PEPE &Y JF%“HE)‘HEWO{“FFéa ?‘Félie first

axi s. Aaxit.heAs alid eillet RRdin dipdetsaaRsg ahéd BearinCsupaed, Ithd rollers

surf ace, e roll rol l.ably travel along the
beari ng @GF‘P’&@@CI %‘féﬁlemﬂ%mﬁm. pl e embodi nents are

di scl osgmaysti |l whher mienbistidvmsds gt td;g%m@é&smt other
i nvention wi |l becone apparent to_those skill

the art empedimeris of e pespiHgngatien Vilbegerse pmmn@w thosgisised in
shows agd Q?%fn‘ ﬁ%Sfollb\lulnE%E{aﬁEd ﬁ@scﬁm&d PR scth'fs ahl Qescribes

i nventi on. be realized, the invention:-is
capabl e llblstr#tymemb@émeaﬁ@f the W@Iﬂtl@u sA&)wdl brusalizegabe myention is
al | wi t Reib1edePAL 0
the pr esget%t ©i nventlllﬁg%m%élgor di ng y, ravs?nﬁn‘ggh@g departing

and det diomete d[estandpiwmfah@pne@nbmvcrmmr dhedomdingly, the drawings
é | u.S tr %d M&at‘l&l Méﬁgt%naaqg ek ge 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.



restrictive. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 015]
FIG | 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.

-4 [018]of8) G 4A FIE a413d€!§ al lewiléd 65s-&kdn eRvAIORVEH tHeNchain
of the chain 5 gquated within cloud A of FIG
3. [019]5"@i‘ﬁt1°&§ ‘iig’“ ingindiA eFIG dss- section el evati on

of an alggynate perPaom EEEE‘tderleJ G%s&&%h&h S@Qﬂﬁﬂtof an- alternate
| ocated within cloud A of FIG . t[‘5120 FI G is a

cr oss- s €Bbpdimep| ¢fthe ghaig ssgmﬁmlqca@fi vithin glenstA aﬁﬂG 3.
nachi ne (gigfk takegaoy RS2 B354 cRBn gla&ew@@ dfMhal & pr% post and

[021] FI'G "6 is a detailed cross-séctional view o
FI G 2 imechinetérkitakegaprost setian loke Ak Figvant i on. [ 022]

FIG 7 15 ? ocr OSSpfee %tdlegﬂde%léﬁ CYAS‘E\%C?En el & F'qd]% in AaRother

post an machi ne acr oss sectlon
in Fl G ethbpdineniodfitier inegniiodi nent  of the i nventi on.

[ 023] 8is a t CrOSs- seC|one viatd on..vi ew
of the %%] chEol']:Cﬁ f)eaLr‘ |°F1°§ 5% u S ¥‘ﬁ‘§ il?\gs %ﬁfhg post and
&&ross mlrwh;ne vedk takenkacpdsab&sioh eth it FiG. 2rimhhe@hes .embbdiment
DETAI LED SCRI TI ON [024] FIG 1 is a side elevation

vi ew of “AT54%E" ?r}ine | having a tapered post 5, a°

boom 10 [ozs]swu vel FIths ishe &derdb cidyd-seetidny elovwiioh aibwd Bf ti@Proller

of the red po and a superstructure 20. The
boom 10 el FFRERN TSTeBIhE BN G asd Meifgrot ik plates beiween two

super st rpigdrgir € 20 at the boom foot 22 and supported by
wire rope 25 running fromthe sw vel post-head 15 to
ldcations on the boom 10. The post 5 may be rigidly

mounted to any desired EE'PRPIL D sﬁ 5Ne or base
(not sh% su

ch
bl at for S8 ot o b RoL SR Rl Virdh P A1BRF ypd, haying 2
per nanemipefademekaﬁ iadommoeddeilel post-headeidrswlivellp imounted on top of

the tapered post 5, and a superstructure 20. The boom 10 is pivotally
20 connected to the superstructure 20 at the boom foot 22 and supported 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, a2 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



25 any other structure. The superstructure 20 and

sw vel post-head 15 nay rotate about the verti cal
axis 30 of the tapered post 5, thereby allow ng the
boom 10 to displace radially about the vertical axis
30 of the post 5. The post 5 supports the

super st khcbodrR 36 2Nd BREW e Shpdritauchird BRI ¥ s%bﬁ&@tcuﬂ&‘r 35 is
for resisting. the thrust Ioads radi al | oads,  and

over t ur GPHYCRD FRAt Bostx gad pusompassesthe Areter QQumfesense of the post 5.
[025] Fhe sdppost c%llﬁ'%ﬁédpﬁ&issé g@ntﬁ{’nﬁ'\f | 4N wﬂ{; chlel€ircles the outer

superstructure 20 and nore clear
connect icBFrmeferense ob dhenPags 3.0 4n kﬂ@mﬂnrprm@t%pawhmh B2pash of the

-» the Qﬁifé@ttfugﬂl;e Z’z)zand%‘ﬂ!:@é%st Jﬂ@ 8&9?’8{ ﬁ}n[feli!gnc? Et rP&StaS rides on

support collar IS connecte
enconp aé@e@nﬁh@r ong 0. cThe emfumre‘mgeﬁosiuppdsres pasthife deck 50 to

The sup r a container ring 40,
i ch et it fodcaFRRRRD

Sl cunf erence of the post

5. An afeg®l ar ri rifpr4d bettdri vindersandingt ofothet fakatibnship between the
superstr uctoHr e Z%a d encircl.es
h

ci rcunf STREQESONE © FQURAMST ripg é@éﬁ%ﬂm"{%ﬁ E0g §py apyd kg machine
t0 ng 40 \f\i;chfﬁ) seferahaaris h?\ngna@lzﬁ 2tS FR., thich &ﬁa@gtsg@d &86Ksectional
50 to i C oom f oot mount e For a
better d}?&’ef’%%ﬂﬁdf nd*SofhoMRein, Eicgﬁ dhss ﬁ?rb‘l%é't%e cpmprises the
suppor't neehih@eck30, dh@uteORHtRaNWEL 53, QGOI‘P@ 1t 80, 2R K ik pair of
ring 45:@?@3 g[e machi ne . 10 deck 50, Perence IS now

made to he ickife fck S QieciFies e ey cxanddemioiha top surface
vi ew of oftHeanrularAgSI30 Whe otk VEzticat wall 8 At the thilfline deck

45 conprises the nmachi ne deck 50, an outer vertica
w1 5550404 gees o Bregelergdate #Rd The first pair phrails &6 is ceriniested to

65. They Hzasa&bﬁesu?ﬁ;éﬂ tﬁ’@ne%ﬁér pﬂt@%ot Hﬁﬁgﬂﬁf}ﬁ @ﬂ&’s L Hchine

the top surface annul-ar

vert i caldeskaiO arsmtatignallyf dispiacehtde n’ﬂmhtfn@uuemkcunﬁe@@ceaﬁ dhe post
tees inko the roller plate 60. The first pair of rails

65 is connected to the bottom surface of the roller

pl ate 60027The anndd iéiustraitenbﬁnHGahdhmppﬁrn@HadEJMCEﬂpwses, and

tatio | e t th ut e
IO At ot taB, S B Bl SEDGF 5, The sy optiar 35
FIG 3, cbrhpnssmp[ﬂalnlppenﬁdckWO%damemﬂ)@SlSGﬁt;allaﬂlﬁi TROsdcbnd pair
connect eg t he out.er ci rcugf erencF]%l f_ the post 5.

The suppo?aflsz fsjIquns4 on 16, 69p L the upper degk 70n her  deck 70
and a s¢ushd pai rAgindicatel $n FI. 3Tihe comsaadingaiorcomptises pairs of

rails 7?1 Ill,c,?cc’adrrr%ﬂers GB% gnrc]nrtc 1$g tthoe m?tgr glquc%mfé)rer%re éjfetcl:llé p7ogt 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



[028] As indicated in FIG 3, the container ring 40
conprises pairs of flanged rollers 80 encircling the
outer circunference 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, t hendrl Apestanimg 160 are88caadd bd6r YVEahd Blachihd H9c1<4§b In

support the annular ring 45 above the support colla
35 and PG eRkodimgi of e invengon.she Hrst brek wilanBids tlcnepresent

axi s 30 @b @Qﬁo@pﬁﬁ }Qntoﬁhﬁle%ﬁqg@cftlef%loh%rft og%wfo?fsoim 32

substantially al the verti ust
t he crarfelatjve thbe mﬂéhlp@SiPCk Jpasl the org] S.| ﬂ“horﬁest and second back

egf‘oodl g, tdie, i in FI
sl ew ng gg%gbgsse?‘ﬁgl %@ 3@!& gh?l??%%[hg\gg)lg toéjdfry fadial (ie.,
second Hatikontad) Joads, @ﬁiCh arednduced By the krest otﬁna |bnoxh d@yintoghe post

100 are d o abov machi ne..deck 5Q0. In
anot her §én)’gf?e dxleo(rflrl%rn b?aﬁ' q%é/g% PISRS "}t‘?{gglf‘{’g ghaiy segments 102,
roll er Qﬂud:}shmthoplzmﬂl}'t orienfedGolléks 408 e6nrictted hegetiRMbY BRirs of

el evation | |vo ojnt 32. .

rel ati vé’“fo{)?lf’ﬁgl CIE{) ﬁ%cq]gé?fj rgpoﬁ ]ﬂge‘l‘spﬁ’gtca@d i gantom, the

florst andstseienrtudi@tkefdrednient $01%longthe aiddtide i&&cdlﬁ’ﬂefeﬁée of the
0 are used to carry radial (i

chai n beari 0
hor : zontP&F |)§1 I Eé Strucipral rinfereemend § Qg allows thp é’oﬁth'-’} fpswithstand the
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shown i rpldfds(llolhmhetddgacahahzﬁn smmthlOZ‘hﬁLﬁShd Mﬁm segments 102

hori zont a oriente

rs 1 i
link pl &F “:91‘8 etwsg%cr?ﬁ‘%gpﬁy %9?%3?23‘%‘8 2 ‘ihag&q’eé%ﬂg 100
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govers i ckas Bedhai 100 WB0MBY twhOdljdesnt CRRA 86 EShtd R)zt D, as a
pairs of pivot |ink

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 [25. 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



pl ates 110 of the adjacent chain segnents 102. Thus,

the chain segnents 102 anchored to the machi ne deck
50 at each end of the roller chain bearing 100 wl|

have one adj acent chain segnent 102 and, as a result,
will be connected to only one pair of pivot |ink

pl at es 1i0). Phik ggvgﬁg GHr Mhx
roll er chain blearl ng fo VrVI ﬁzeﬁzz}?\?@&tﬁV\r/é&a%\dr&hgen la@ﬁglwuhm the
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plate 115. [032] Each roller axle 120 resides wthin

two bushli§dando endypf & puterpivot ligh 2laiil 16, Thednitn§3S e6@re an axle

in the piovet14oithkadplali®Ba dotfdr RARA24.h .
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pl ates 1Withifeyo fuskipesalidutvhich arelendy logatbd inl 20 opéranga150 of the
pai r of hushifosiad3Ao Adidde L Qt \%t 170 g[}“nﬁpt 'THIR, in the

indicated in %a B, a set o p|v
dISat es 161@3091m@t demctstéwoﬂ@ 4Bt ea@h pplr\miplvbt Tk pjhtas ¢8) and outer

i's subst ﬂl'@(#tlﬁlﬂ ;ﬁé)-t(’{s ll%glﬁa}f ﬂl%&%btﬂhtrhk er ax?e !L%]l B gmaﬁ go? rtlushmgs

of each l'er "a riesi des Wi t
132, V\hlléﬂ is located in an openl ng 145 in the outer

pi vot pl at e of a outer pivot .
l'ink pl 4(654]116 Tﬁ%}goﬁlﬁ gerritgrgp ﬂlﬂée Yrengpet dg&t;eerroller chain
140 to emetingh@) ol id intetabtion with the okt 5, Agereice i€86% made to FIG.
'l er reS|de bushin .
2B ch ars Vit 585 5on Pt ok PRl o4 86 pe SRt msghipegeck 50
| |h nk pl ahlserl]llabﬁosmeﬁnbxog hice e2d ir0FIG :zpl]I FId. leslhg%s ﬁllélafoﬁ al%l@)r chain
Thus, in_the odi nent icted in eac
pai r of PrVsR 1@% ﬁﬁt Bt 8t bf%ﬂg OB 2480- 15"159"&”1’ pgat the outer
pl at es Ishffacenyf fhe/ @bstabOUFIG 5 QlidoCEhosl & bbdf YdR B located at
pai r of bushin [[034] For an understandi ng of

132.
the arr aﬁﬁ’@'é’i‘fﬂﬁ%sléﬁfthet e q Q)lpcfl%posgﬁ)a, rihis boom foot 22 is one of the two
25 boom 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



bearing 100 and its interaction with the post 5,

reference is now made to FIG 20 5, which is a
cross-section plan view of half of the post 5 and

machi ne deck 50 taken across section line AAin FIG

2. FIG 5 shows half of a roller chain bearing 100

that, i rnanep&Iayitherdllersl W5SY the Addler SR8 BRriaE 08 RAY the back
the outer surface of the post 5. FIG 5 also shows a
boom f 0d?1199¢.8eat ed at approximately the two o' cl ock
posi ti oneasihi s boRhbA@tbe2iothd traﬂﬁleosnéngé‘mén\&oof?é] ePRAB? chain
feet 22 nounted on the machi ne deck

shows ba&ewing W0} the daggrollers ISoensk thel beem fage 22 emrsquuqul about
agd si x O i1 J .

rgl nf or é%rrgrllt 15?%&%?:2&??{%@?Fll%ﬁl‘é%%xﬁ%xﬁingfuéarré%gg aé 3tO tglée" the
post 5. nMEgshinpdedk 50).0Thes; if G, 5S9Braaeillustation of the fulh diaeneter of
back rol, 9 n.the machin C L n

ot her en% é?srtrgn nd f%? r&%g&lggd\?% P10l ofF embog%engbaeb?fk roller 95
gr eat er vauld b-;s&sable% tlrel seixgrthofy geaition mod hretiser 960m Q&lnt 22 would
For exanpl.e n one di,nment ,, h fi.rst hack rol]er

00 (1 o BN BRI it hstoeR poufidy SRS, fae Rnlgipe tat
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all ows the ot 5tq wthstand the | oads exerted -

on the ;98%% “Wet% ogkRositien. tpsee ype piglock gpsitign. clnéath?r words,

bear i ng id Qe @bodikRnbaC e ih®dntiSh SasO¢howRSn HIB33) ﬂlet roller chain
shoul d be noted that the arrangenents of the roller

chain BeinentPOmoompasies J4L idepisey ofr the guter gstace RE thsarest 5. In
feet 22 oafep emlbdiREALS, R rofBQHain b%aﬁﬁheloﬁ@néorﬁ%&s&g ghedfer e lesser

ost 5 on a plane that is perpendicular to the axis
E? e., tRENGREHerrdrcanierense pf thpyéer sprface pésthedogie}. eFenrexample,

i1 lustray bﬁ’@erﬂ!@od’irﬁ@ntftﬂé bold} BRES S%mngr%?(s Qrgcogxg%eélfwﬁjelgrees of

t he machi ne deck I n one enbo _
95 woulth evétewlyfagp of dhe ppgt Severanothen eybastsenti the reHer chain

anot her lfO@chotgré)ag@yb’fb eV bfthf L\ﬁeraskffg%a of the post 5.. In yet

appr oxi ma e t he position
vvoul d s@eoth#raetmlxﬂlmm the rdler CbhalbnarbgamOmgxcdxﬁp)assamhe full 360

ntlnu ock tian ast

Gt ot b O b EER 6 BECRL RO i ot
pOSI ti omrcmn‘lfetmlblﬁesagmmdﬂ",the pdSSt S reacengacsdi Ilf?mﬁe ®fleit dhain bearing
i nvent i

as_shown in'FIGBrgj the roller
bear i ngq%ﬁm@ﬁsc%%ﬁ%pg%’gmf@ e‘beﬁﬂag%toﬁprtoﬁ‘émé%f S@O degrees.
sur f ace [e86]t he poBiond embadmreﬁmﬁheaﬂb@ﬁbm@nmswmlam FIG. 5, the
roller chain beari 100 e asses greater_ or |esser
15 ext eﬁ?sz oglf’r ?’ﬁ"e@??é’ﬂﬁﬁ“@r"g °§‘F °t$“ﬁ‘§ bedfingr109 it pughared in an
25 the pRA&Hor bracka156 ¥R Reurelt o HBENRHRO qém andt l'B@ated at the
roller chain bearlng 100 enconpasses 120 d %rees of
three o’clock posifion. 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



the outer surface of the post 5. In another

enbodi nent, the roller chain bearing 100 enconpasses
270 degrees of the outer surface of the post 5. In yet
anot her enbodi ment, the roller chain bearing 100
enconpasses the full 360 20 degrees of the outer

surface eqils bfhie RO chain IR RI0 RERRAEIRNIS. sc@é?lethlrty d four-
circunference segnent of the post 5 enconpassed 1'111

rol | er dMEYpostens Ay Othfomb%ml@ergs ﬂhfoﬁwapﬁaf%s*mdﬁélasc lgepted at
degr ees [ 36] In one

enbodi m&nl%rg#%(ﬁé a%?rﬁcll%ﬁﬂfeg%glé ?fﬁs??{%t@ed in FIG 5,

the |ad03fol|er Ixansthepembedimbe, sstiowh itt FES. 6ldndr7, the anchor

chain b br acket
T35 ¢ nactickidisy12idke S el 3 20, S EEOC RO ok gmchor
at the brivketel55' halscaqialrpmfmxtemdesd luﬂgplatas 16(1 thahninl btbeen the axle

not ed t | | er ,
bear i nghl?g(?tfghdla %e@s tF(S'i““T ® lgr ?}?J“Q?Fﬁﬂ%q i&g%ﬁ the, {thyg o"clock
t he axi posifion axid thh a]qhosﬂiraﬁcet T3 Theliekteide®link pYsds€l 68 angentially
|IIustrﬁt|o of, th full ﬂlﬂamti gf the post 5 and

t he macHfHE" ecéTfu Tengh of ferRost Htd ?(g‘feel"sgb%ﬁ‘i";&‘%eas they run
YO si bl e tat tht hgncBOr WirddRet0'165.0CkA ARSI BekfRe thB SAIMEF bracket 155
enmbodi nents of the invention, the anchor brackets 155

are | ocA@pecment s ymmsbical abi theneiisimfssence of dhe Rost P @air of
of the RREhdedlinkMite LXMW Betwebn HRAxRNROGE m%rlﬁst r(SlD:? 105 of the
anchor brackets 155 anchoring the -9 ends of

rol | er dpkarchaiadearing 1¢batthe ningcqieleck pasitioneto an anchor plate 155
seven- t hhdatey a@%r&@ﬁ‘nat‘elftﬂé Lible PQSIK ogfﬁ§n I n other

enbodi nents, the anchor brackets 1 are | ocated at

d8her | d838i ons aBsllustrated én Fl,(ﬁﬁrf%meinizeh@follf:hexlpdﬁﬂ l&cated at
’ [037] I

O e Eae RhBEpra PR A3 TP Bhaen 2 My T o 3R 182 Whn anchor
appr oxi reback|1p5t Rbe hQiGlﬂ62)iscllffawlntepﬁsmtth@gaonﬁmaammmoint of the
br acket ay A2l tes 1

Phat ruiaite M7 PP HpCHEG dblK R 55 Kp-apgion that
of the radibWenhecmaemcHaaabeangg 100 tabe laﬂyasttd] lrekngfhcdbomkthe outer
P sitio a‘pdference atntghors rfacke é? The extended |ink

Bl at es THOVPIERGSHP A PO FERICY FAEE MPE i nf er ence of

t he post[o®®]at t heAs ki @ RIGOS; Khe@HEr 1 O9ard evéneHistibited along

z}\gcthgrt Sﬁ%@E&F o{ggr% il’(r %ﬁﬁé??@ﬂ&g f@ﬂnsﬁa%%gﬁﬁ g,al}nhoglsgmbodnment

the cir chert &y £R6Regbe bRRINBBStween edchRBlldr 105 abStHRNPEI30 of the
link plates 160 run between the axle 120 of the | ast

rol | er PO8 bf In aother smbadiments therepis #rfivedegrse spacing between each

psne o' Ghzk OB @BbtitRNati9 3R BE fhe $Bﬁr5 Pl 3 6thdrPenbddGét: Eflere is a
at approximtely the eight o' clock position.
15-degree spacing 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-



15 [038] As illustrated in FIGS. 3 and 5, the roller

axle 120 | ocated at the anchor bracket 155 is

extended and resides in a hole 162 in an anchor bl ock
165. The hole 162 is off-center fromthe geonetrica
center point of the anchor block 165. Pivoting the

anchor 13 Bickads 901 dckiell beRuC ARAG!HT thd\ales P s e Hifér chain

roller chain bearing 100 to be adjusted in
about t Heaég KO. Izmnethpwn’o@neﬁdesﬁ@mtumenmts se fsequred to the

typical b eraeliedh 4 ['Qg)?s Jac &P%gﬂa%n[a & b u?érlcgc%r{lﬁrence of

rollers 105 are even ong
of the rthd foler chimi mmmn da f&@@ucuﬁalrmembarphze/,e flangegnieat extend

egbodl fow tin%)go edsh ?e 1%6%6%25?‘933%’5&9&5;3%{0\{@ c aH1 bearing

each ro R ax17s

anot her l@ﬁtaboiventlhatmachﬂne rdeck S0 and preeentiag teevapac ldf%ﬁlacemcnt of
bet ween eac 0 t the axis_30 of

oot & FErolled thai beafie JP0 aREE el uireicnes ge et 5. In
spaci ng ahethwefﬁﬁboel&ﬁé’nt,rtﬁé ls@ffnetO ancak@sit oft the réliet Thalf) bedring 100,
the post her. epbodi tt}?q){qﬁlhe range . of

possi bl éﬂoé’é Ové'ih tg?)éﬂsﬁlﬁgdsfeéim? é‘i@amar'%]&?tbytt#eboom

20i s 30 10f conitnd @S preentithe veRcal HRPARRINOSE ﬂﬁtrﬁilé{- cthm bearing
pproxi mately 20 degrees. 30 [040]

degr ees
i1 ust ralb&i" ﬂ“tlﬁfl@t‘m?&al STHUERSUBIAodi nent  of the
inventi qeu1] the rahbder mAL B d&%ﬁﬁhﬂvelﬁ&l HRpIAHARAF 58Fe rolter

above the machi ne deck 50 evented from
di spl acichgjn\hepeing 40Q s mué:trﬁgect e FB4 t & rwiith dunflatensh crswiection

the postelevatidh weWor Ql?edﬁﬂll-l]ﬁ Oﬁe%.hr‘?? &?lv%/éfre%? e 1\8%w ‘.\s across

of the axles 120 of the ro ‘beari ng
ahot her thenpiyeli kinknplates i FQibetweenl twoeneiers 905r eAsssbown énl FIG 8, the

the machine;diesknebudt ch‘éﬁartﬁe?ﬁfzg (Rflf“ve A3 e%‘%%‘?gﬁﬁzﬁ%g with a

the outer circunferenc er ¢
100. Theallstlﬁgcmqrrdﬁnmﬂwbemtsr hamnnﬂsieacnges thdgioste 8t el dnother

the 1ol Fopb@feht SRt tos™iBt Sopne s B! bt BR i o

50 and [B@usvitg mg’ mhﬂevméthﬁ&knbddlﬁ’@hﬁpmmler 05 arddh&il 180 will
g Il er chain be r|n 100 a ong the outer |rcum‘erence

the P85t 25ICenseehyBy PFeP‘ Sefryeetnal protiest thpt; ik allow the

and nms S)eﬂfngt Maé@ lof efie edmai N0P @A irdiD 180Q0 madd, Qdlign Winll prevent
t he thrust ogds exerted aon the roller chain bearlng]ﬁ
| outer

100 by tRECHo8iPleermeyt Loisi FRller shainebeasmgt O wkang;

di spl aceﬂanﬁfe@ﬁlcgmhglggstgr chain bearing 100 wi thout
addltlonal structural support. 041% Anot her neans of

prevent 8l vert i cAf caf BpisesachiunFIGT S+ #ethe ghackine deck 50 of the
25 superstructure 20 rotates about the axis 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-



chain bearing 100 is illustrated in FIG 8, which is a

| ateral cross-section elevation view of the roller

chai n bearing 100, wherein the view cuts across 15 the
pivot link plates 110 between two rollers 105. As

shown in FIG 8, the rollers 105 of the roller chain
beari ngrdd0poling shitradtahs cbiforhOto HPchdi® priidh &F a falidl bearing
180 encircling the outer circunference of the post 5.

| n anot fiakace ehihe @rigesircumigience of therpodt¥s has a doubl e

i ncline ce for ' p:thy g o ai ' a :
profil e@ﬂglﬁ ot herThga dgg?rﬁ%@]s?@?ﬁg i%ol ﬂsﬁ%dgﬁgdgg%ﬁ P %éaflse it
180 wi | progigeany effective imsthed ¥ geatantially equabiring roller loads without

0SS-S [0, of i |.e il al | bear |
3L ace e Renb pleiffs it or isi® fefcelons Wbl share
and pr exoliat loadserWhermnd slewimp lgamreaseniblp85 thaeisrehbwebledhacgments
beari ng. 100 on he outer . ci.rcunference of the,
50T oA vRe i, Y e oF ek o8 e, BE i, bR 0D atso
deck 50easés $divicingS Spapificalyl tet dtfuetnsd all ®isathe Sepli@iient bicother
axi s 30 of the _post 5, the back rollers 9Q, 95  and
The" r ol FEYIENEGE T MRk PhiosBRTE FAH (bbm PRI R from the
W ong t bsonoub avittout haesy tooferioe tigd HEdHTIO) @B GRachinetdaek 50, or
post 5 and transfer any radial (i.e., horizontal)
t hrust PO5FHR M4 he boom 10 to the post 5. The pivot

link plmaas 110 ofiiHddgh the! predent NaventiBR Has NBechOBesdtibsdV with
the roller chain bearlnqaé O toflex to conform30 to

t he out Efferencedo preferEsdcambodinenss, persenssskilled ipfthecart Wik gpgognize
in one [ t r; r ' ' . ' i
ori o o TR nr T s rof e SR R PP o f spin
Yoadi al #rsbscpprofdhg myendionhat conforms to at |east a
portion of a radial bearing surface on the outer
circunference of the post 5. [043] The roller chain
beari ng 100 i s advant ageous because it provides an
effective nmethod of substantially equalizing roller

| oads without 5 having to rely on precision nmachining

or elastic deflections to equally share roller |oads.

When a sl ew 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 repl acenent or
other servicing of the means of resisting radia

(i.e., horizontal) thrust fromthe 10 boom 10 w t hout
having to renove the boom 10, the machi ne deck 50, or
superstructure 20.
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[044] Al though the present invention has been
described with reference to preferred enbodi nents,
persons skilled in the art will recognize that
changes may be nmade in form and detail w thout
departing fromthe spirit GTLAIMSB scope of the
iwyeaim:on. -12 CLAIMS W claim 1. A systemfor
receiving and delivering into a base the radial | oads

I10p0s AckyStBmAfof fed€1@ing aNd\@liRvbriing! iNR a2 @e PRl FoaBE M $sed on a crane,
H@gre%lnﬁalerabl. connected to the base, the center post

GSFREP 3PY 3/°%C{FF PRNPPETENLY ERMNES echiodhq bage. 4l deatse post has a
gefbrilhecylinddiél b@tbtetfing furfate, Llﬁdiﬁxta cAnPAideah aPl'e%s? la%a.rtlal circle

around a rotational axis of the center post
§§f§‘f‘@ Araignal inef thecenter past, tb%/syéteﬂt@mwlslggar ranged in

a |inkeairsfg Hﬁfbﬁ@rs%wd tuh@hﬂééﬁ%é &%ralld?)% tﬁeu(;v.{t&%%anng surface of

t he center post, each [ er haV| g an
thsrcsnteppostreaeh § Oélergl@mgan Iayls phrogdtion that & geheraliyogandliebtvethe rotational

q}kgfgkcgggrﬁgpter post; an anchor for anchoring a
first roller at one end of the |inked sequence and an

anchogpn azghohior ﬂm@oan§eﬁmhl¢llﬁmt loae emaitof tiedinktdssquente afd an anchor
n k..connecting each roller

BOhoHhp onF B Gihe ARG R ol BR HERENECT 650 <

adj acemink cmmiebtet‘g?,;acloroﬂaf tereech Itexdintd d ¢tk condfrolfedd & its adjacent
re rollers are in rolling

5@% %%?bnn ﬁth% éﬂ?8#a5§§ﬁFﬁg surface. 2. The system

of cl aherein, thevisitedirolldrae iri 1oking @BMEdt @6 the MAdr HRBkiAd faksice.

and flxed Ilnks wherein each roller between the

|rst [ nnect ed i voti )
o RGN0, LT RS s P e
Mwihedeirt tmclft kedlepbdi@eernthe flESS arfiCHe€dtd Rbl1er s |c61[1fecte§ by 4 ?votmg link to one
S 0 c rther conprisin

31T iR S5t i bt BfediokeS S Biner s T adisammarallss o ¢ he
rotatlonal axis of the center post and a roller
Sur f aTle systerndf] cllaing 1cﬁmd~.a:odompmm§ a bl O1Kr8AiclRBRAY A Rflational axis

sg&& ace i@ﬁ Zh ack %g is secured to_a
SE Y ARAEL P P ghe® ﬁ?ﬂ’jer F¥iand 8t siirhgg in 1qlling contact
wcheme élﬁa'rbeﬁhgnngu['f&&Q @hérginahd matdlealsrteéur&nemﬁﬁ&ﬁﬁiét&é/of the
exible chain of rollers. 4. The systemof claim

ira“? EH‘{ PRSHIOPEH 3 PRETIA guter bearipg,furfack;inisdecation noteacqrapassed by the

€lediBR ch&iqf eslleg0oSt and/ or a superstructure of the
crane and adapted to prevent the di splacenment of the

erX|?Le cha| rs in .at |east one vertical
di r ectRHfYSeR & 'F‘ fh WMPEFRE ALQNRIRIRE PR secured to the crane .

CEMpos and/oda fsﬁ[ﬁf'&@ctﬁtéﬂﬁ Helcpshe Ahd adibted 1S PRES HeWrdpticEment of

the flexible chain of rollers in at 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.
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of the crane and adapted to prevent the displacenent
of the flexible chain of rollers in at |east one
vertical direction. 6. The systemof claim1, wherein
the flexible chain of rollers enconpasses at |east
Appr okienerstemyof £iagm d ewhereis thyt flexitde efyain ofdpllersbncompasses at least
L I an [ .PDOSt 7..TIh
e o RE o B R S RariB Bhtage frind gran enter post

rollers enconpasses at |east approximtely 180

tregr eBle wstempe clajm il nwhereia|thedflaxétle ehain ¢firgllegsiericampassés at least
hiRom iRdri J

R O B e pAar T Sy SRR Bisf 8 dave genterpost.
| east_ approxi mately 270 degrees of the cylindrical

dut er ThesysteRp! slim d e whesein thecouter bperingsnifege qomprises agail and the
TomRrsYSHfPe@to Glgbethd ra¥her ei n the outer bearing

surface conpriseés a rall and the rollers are flanged

to en_gq?ge the rail. 10. The s?/stem of claim1, wherein
{he Oy weempdglaimg 1gwheseia theyellers baveragdoubletinpdined fage, the outer

bRk B2 chABRses QTR WRES VaprBf;i}.E,l a.nwitlfehdo%blg iRk fa@e oftirollers
df the rol mat 1 ngl'y

the double Tncline ace of ers

matiegly inderfaced with thae/ profileof iegaidf the rail. 11. The
systemof claim1, wherein each roller has a face, at

h east Tie 9kl d?R1ah (WIh&binleSch r@ﬂé}!‘fﬁg §facE,l'H? 163852 %ortion of which is
bearing surface conprises a profile, at |east ‘a

probate.dhe rtereping sugface eompriess a prefiletdt ieastraqoation gfvhichdsarcuate,
2a thbgrcbih bk D o o Wi floLhe

B 2P piph B2 il HBLL ol 2ol Yl e aptSate prosit or e
rallcei ving and delivering into a base the radial |oads

i nposed on a crane, wherein the crane has a center

bbst b pesathd) for reorivieg audiddiveringsntoasase thh eadixt idads infy@séd on a crane,
s} |1 ' i out e earin urface

R R n SRR Bl ke AU iRl A Hlog i, BicpipGposthas
ganetatlyl calindpicalt dueem bbarargissrfak, drdehcamieadtapodi at 1éd3ea partial circle

i si.ng:. providi a plurality. of rollers in
ga{:%{l?ag%eogﬁég%l%lﬁg g e SR Qoﬁg %d?%’o cé’gfpf%’é‘gs urf ace of
t he cpntidingpgdiralitgat folleslih @ linkaMeq@nédalénd the Giiter bearing surface of
h tcattltirorg) thail ilf gener al | gf\a}r al.lel to the rot alii ona )
axi s BrPPhE L IRILEYBE 1 a’%sr PERPRthaTE RERegally garallel to the rotational
aic bibthé bgnted pbéty st rol l er at one end of the |inked

sequence .and anchoring.a second roller at the other
end oﬁ“mi’lﬁlé‘glaf’ﬂl?éﬁ‘%g %ﬁl}gmﬁ’eﬁ figst ollprat Rpe e thedinked sequence and

BRhvee éddend follétat #RGikAEnSEARIENKEA I fibScewi th a | i nk
toits adjacent rollers to forma flexible chain of

sai d PYif@esachiqlentetigen therfiysiand thei sacaad relisguwite e linloto its
£H) W €30GS kPl fleRib® dHainl drRgld AREAGHa W th the outer

beari ng surface.
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.
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13. The nmethod of claim 12 wherein the link to the

adj acent rollers conprises pivoting |inks and fixed

I i nks, wherein each roller between the first and

second rollers is connected by a pivoting link to one
dft i t Theethod of clpiol 12 fgthancbnipristmgfprosdding b bickirolldrhiscluding a

ace The nmet hod o i
pidnalyid dehe Bl BRI o it it e ool Bt B susface in
irpltihg cbnnzg;t with thet aitdr beaing axiface geneia theybapR Fllle} 8 lsedugedith e

a is of the .cente st and a_roller
SRR or Y ot e D Bep SlanB el vt e Spuaeim g focation not
eucdnamesed b eedfigribidénaltatiollepd. | er i s secured to a
superstructure of the crane and positioned along the

ter L a |l ocation not assed
24" © 1 IRE Rl o Hiin P elsfhefeqritiRine Doyt Sine Ry SRR mant of the
(ﬂembm chiin of vollehcit acleagp bhesvenitapdieataph.i Ng t he
di spl acenent of the flexible chain of rollers in at

l.east ert ion. 16. The nethod of claim

18754 190 RS S B i g e bR ke oty 120
apgpreendf M@llydrﬂﬁoutdﬂﬁﬁrﬂ%&uﬁ'ﬁcet(ﬂ eheCothiedhie£3dst Qi-t!ﬁ fhe flexible
1‘;Farlgﬁ%élsurface of the crane center post with t

BROPI%E®Schain of rollers. 17. The nethod of clalm
12, further conprising enconpassing at | east

appr OSI‘thrﬂabmb& ofl@fim Tk girehescoddprising eﬁb’drhﬂ%h@ﬁ'lea@t‘ﬂpﬁfoxmﬂely 180

earing .sur e crane center post wth th

et o Lo g pEiestrag o finerimecruat It withlbalexible
LRain biifollr conpri si ng enconpassi ng at | east
apprpxinately 270 degrees of the cylindrical outer

ari suyr f rane center post with the
fPext BfemelondPreif 14 frbpeonmsSing copdmeigras) desrpporoximately 270
degfaessl dfnmyl1adrtbamutagae&ufgfsaﬁ@cefdﬂ kHY d2ghe@bntb GRS with the flexible
rt| arc about a first axis; and a roller chain

ﬁggfng at | east a segment of the bearing surface

38 23F3_|3|n a first roller, a second roller, and
t hi 18 WEMEQERISBE| or including a rotational

axi s generfibdayin@aurdct RIrming at Rastfaipagial &5 laBou? A Girk ailg)l 4n@’
surface inr II|ng contact. w.th the earhgﬁqsur ace,

wher ei n t hErE] Fhaeensqrapassing afjleast pfegment of eariggrsurface and
otherc@hﬁ&ql -the bearing surface; a first nenber
|nterI|nk|n? the first and second rollers and

1§

mai nt ai ni nyiEhrollgs  sewendjrodler prda thindwpldsn, eapherollprigeludingla
S€CONghidhhlGkit: geRdtHllly 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.
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a second nenber interlinking the second and third

rollers and nai ntaining an offset distance between

the second and third rollers. 20. The bearing system

of claim19, wherein the arc about the first axis is a

fdner éthpyearuggl siysten iof elhinmp2(}, svhemin tha esllepthain fuFtA&8ndledek @ first end
temof claim20, wherein

P8 hseckig 44, edld o Rle oS BRI 10y hiEyssirmiiaprtnat supports a

$eomnd end, said ends being operably coupled to a

crane superstructure that supports a boom 22. The

ari L. 1 urther., co ri sing a back
220 e BTN i Bt AWLZL Sork Soiiis ek T ap e
tr@tatlml fxis gd;neaalllyspaaﬂd tatmdir&tamssud b adlRr hﬂifaf:@in' rbiliflg contact with

the .bea ur.face, .wherein the back
‘% ‘g"ﬁ% rHIST @8 bﬁﬁqﬁaﬁtfds pprzahly sovipled o i srang sungrseructure
and pmmaeuamg tiRl letgngt siffadean elldstgu&%ét%ﬁ@orﬁﬂa $Bd E? ﬁ@%ﬁ& chain.
not enconpassed by the roller chain. % eari

ogecla . %h n the rane superstructure
i ncI u HEESLY & ahewBy a&'&ﬁ'ie ?Braﬁep%‘rp%wuﬁbmﬂl’éiesaﬁm

tathhofr Iadia;)tedetﬁ dptﬁrﬁbly Béupleathé fifst EXWPOIhd &llErthaﬁrt@ﬂ@ crane superstructure
a second anchor adapted t

t
‘g%%{}g g‘b‘t‘li‘ﬁt *édaP‘Fr tos@etﬁ’ﬁbr GOHBle dhe éteP@ldreerl p%the eqtlar ghairoto the

che sigetdtRicEter structure. 24. The bearing system of
clain123 mherein the first and second nenbers are

nk Fag f 2§ gnd second anchors each
oper by CEIE rY |S Shimy 2 pRpreiadhi Arsiindiforand asembarscee link plates

hndthefirsttaqd setond dddBord €abhioBerably Tofple thhQ f e Pttaihe wi 1 an extended
gﬂg in the crane superstructure i ncl udes neans

q ng the first end and the second end of the
roller chain to the crane superstructure. 26. The

Bgar i e Be;ashg B8ys&m 6ff ddifi 22 1 whérbinttheErafeOfiPérihicRe ﬁlcludes means for
cont ai nﬂﬁ g (g@ured to the crane center post
?F&‘PBPg %}rea EEpEeRt el the raller cheia i e crage pipewseneture.
the displacement of the roller chainin at |east one

Qerti The betirnng systednof cPalm 2ThRrtheompeisiny & tEithifferit!pail Beured to the
r|S|ng a fl ange supported by thé crane

e Sl ot P OE i Sl petcb g e B9 BURPIc e pish s sispement of

ofe role chaih liest I€Reon veRicalldideS@mt one vertical
direction. 28. The bearing system of claim 20, wherein

er e ses at | east approxinately
15 (ibly Bactp Dttt R Al Ear <omPatng & AbbegUBToRERE) the crane
supatseuctart 2ad apgsdd to pAfent TRedifRenest of Ylﬁtrgf’ér‘eﬁalﬁ E@étrféast one
erein the roller chain enconpasses at | eas

ﬁﬁbﬁggFﬁﬁF@Iy 180 degrees of the cyllndrlcal outer
surface of the crane center post.

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.

16



30. The bearing system of claim 20, wherein the roller
chai n enconpasses at | east approximtely 270 degrees
of the cylindrical outer surface of the crane center
3E8t' 16 31. The beari ngﬁsystem of claim 19, wherein

e r&0F Bearige syt Hedaimeds: Whereinithesdialpifsatchetraen the first and second
kSl reis Detwree P SIpASE@ataly R 6 ¥é - 3)%%
apprro;i ?ratgl 5520 daeglrpees. %%s%%gﬁ;ﬁ@g&ﬁ%f syseg%rr?'of
gl aimJl19, wherein the radial offset between the first

Ad s&8®hearing systegt of claimy8; whespinshsrdini ofisetdieyween dle first and second
ASBER De@iith ARRHGNA ¥ - ring
system gf claim 19,t@%fg’lﬁeie%é?%gg%%glg)gfngtgpf%%g%ggmen
the first and second rollers is approximtely 10 :
dégr edlic beaging sysigan ¢fclpimg, wheseia theondial offseh beoveenttls fixstand second
}apérjjsgﬁﬁroled& eh-pivoting relative to the '
rotational axes of the first and second rollers, and
%he s%gond renber is pivotal relative to the

Gt at i Bhafarias Sstegy ofickimddcwhaeia e firpimeinbenisinonivaisg relative to
Teaola6aidl ks BY b 8t Bfid SbatldToltes, B BleSbdnli Iﬂfen{b'ef ﬁteDivotafl relative to
menber is pivotal relative to the rotational axes 0
theaotatipagl axps @f the sepqnd prsl thisd sollegsnd t he second nenber is
pivotal relative to. the rotational axes of the
$8CONthaBsrihB byt Fclfh 9, whereid ' i
claim 19, \r/\lhgr}gi n tr?e out er 62a?‘lﬁnfg§gnfjérr§bgg§3ﬁ?\}so‘?§‘r@g?\ie to the
&ﬁ_ﬁtm&‘?l et the ﬁﬁéaﬁdcﬁF‘F@ﬂ roliers, pedhigle second memberds pivetal relative to the
FthdonaBdkes dftfe g@:@@r{}d 4hd tlﬁ#ﬁo@%?s.ﬁ claim19, wherein at
| east one roller has a double inclined face, the

8 ter_bearing surface is a rail with a V profile, and
e ddbberingysiemed claitad 9 oFhereia thetoutes hearing eeréace df 4 il and at least
BB follet ¥ flafdellid Sz8s b k4 the V profile of the rail.
38. The bearing systemof claim 19, wherein each
é_?lle{r as .a face, at least a portion of whichis
‘cuat & DeariRs ysiemrof Glaip il Rgvhensin adeast enpgpilerdigs adeubly inclined face,

Weldte bRk ish@ace &la faf Hth 2 PRV, 2 BE dony iﬂﬁiﬂfﬁ ace of the at least
arcuate, and the arcuate ‘%ortl on of the roller faces

pRe foHgt Patinghydipeeacss wWithithe Yierofilg efithe milpr of i | e of t he
rail. 39. The bearing systemof claim19, further
8NPr The Wg%@@ﬁmfd? Iclaith 99 S drdlf e Gol1ed hadd %Qé? X ‘.I““é %fportion of

the roller ain in at least one vertical direc
whichtharcwin therpytes bearimgswiface compaises a réiluwitthaprofilsnptrleast aportion of

¥hichns AR Ahd m@gr_c@'g_@g&gtgn f)Pthe PAY falds rh{ﬂlﬁggi iﬁt@xl'fggeew%nﬁle

of the roller chain i east one ver
gicugte prodije ofghe raithe beari ng system of claim 19, further
conprising a flange adapted to prevent the

89 SP| BREEmRAke Qhtetnl? clafth 18 il ic&ninri]six?gt mé8 8 pPenting the
vertical direction. 17
displacement of the roller chain in at least one vertical direction.

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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42. A nethod of delivering radial |oads froma first
structure into a bearing surface of a second

structure, wherein the bearing surface forns at | east

a partial are about a first axis and the first

%% r uch method f delivaringiadial pads fsgm a Siess biresturd inte a beasingisurgace of a

QbR schfre WA t5O08Rfh ELL%%'\:% Ech%) bi\Bhsfa pabtibiSh SR Lfirst axis and

along at least a portio earing-surface, sa

the firsé ptruchiag is rotatienially disglageablerabbutdhiirs taxise temkteoicbompriging:

a pl oty 2] ' rlinked rollers hetwee .
e PRbie ol chaaloRe ok Spal B BEine i pienty dplr cain
iasludingf firyead, acecont and,iand g phwealiy bffleniti@inkelinked réliees between the

i.fst, axis:. operably connecting.the fjrst end of the
bisf B8 2D o8 e SR A5 oF Faion Ui ety paraliel to the
ftstaxds, ur e; operably connecting the second end of the

roller CE in to.a second ncFor point on the first
st r ucPEPRY COPRFCRRR OF AEt é‘é‘@ theyoller chag tp @ifirgt gnghog peipken the first
dhetukear i ng surface. 43. The nmethod of claim42,
further conprising causing the roller chain to

r adi SPPYPLY GPRisetingethe sesqnd enrkofisheoflerghainite asecond andher point on the
first Sfuctatd: bed Ure rotates about the first axis. 44. The

met hod of claim43, wherein the rollers rollably

t r avESPUSHIESRRG FohleT waallabhycantact te bearing setfiaeer ol | er  chai n
radially displaces along the bearing surface. 45. The

482t hothe Getitldaif Blafte 42,Vfﬁﬁﬁcﬁ‘icﬂm¥3ﬂﬁn§ ¢duSihg HRAoIRECRAN to radially
ggﬁhor points are radial]y offset fromeach other

R a{one thej bearingspriacas th firsexmictuggygratos iaheut dhe firstayis.
degrees. 46. The nmethod of claim 42, wherein the first

and Sk ditthod@f Blafin 38 Sviedélh Belryliedd foRiglly traMial R RHR HRAMRY surface
about the first axis by at |east approxinmately 180

2§l el chain radiplly displacstialgns e Rearingsurfagher ein the fir st
and second points are radially offset from each other

48h outThe lnesttodros tlau U3, wherdlh tHeFRe lan@ RREMKANTRS QI ontLe radially offset
Pe re%s. 48. T§$6£Ethogﬁ0f claim42, further

5%ﬁﬁ?ﬁ Oy 2houh te drstagis by @t leatt ppproxmately 129 degiges i ze
substantially the radial | oads applied by the

4@t erThi miegttbdrod tlati 82 tveherdif tHedastian@ sezbid Rifts arfkGadially 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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