A PEDESTAL CRANE This invention relates to a novel type of pedestal crane
useful .in many different environnments but having particular usefulness in
of fshore applications. It overcones problens which have | ong vexed the
operators of 5 of fshore production facilities -and nmarine dr€?§§ﬁﬂé@5§ﬁ
of all types. Ofshore platforns need cranes to rapidly and saf d
of f-load various material and personnel fromfloating vessels in the open
sea to and fromthe 10 fixed structureg. ., The prinmary | oads inposed
uper’ such cranes are essentially of two type%, a vertical |load and an
overturning noment. The vertical load in turn nmay be considered to consi st
primarily of two conponents, the dead wei ght of the crane structure itself
and the 15 actual |oad being |iftgedprserarlydmie conditions. It is to
be realized that such conditions can be extrenely dynam c, as, for exanple,
when a vessel suddenly drops fromthe top of a wave to the bottomof a
trough w thout adequate slack in the lines to conpensate for such a 20
rapid di splacenent. %Thiésdineehtibnagedgtes tsoch noveedstypecofspedestal
conditions can be, and often is, quite severe. The overturning nmonment is
essential |y t hecpanduusefalt in sanynddfifexentnenvirodmenisc butr davimg | oad

to the -2- centerline of rotation of the crane. This overturning
particular usefulness in offshore applications. It

-

overéomes problems which have long vexed the operators of

5 offshore production facilities and marine drilling rigs of
all types.
hd Offshore platforms need cranes to rapidly and

safely load and off-load various material and personnel
from floating vessels in the open sea to and from the
10  fixed structures. The primary loads imposed upon such
cranes are essentially of two types, a vertical load
and an overturning moment. The vertical load in turn
may be considered to consist primarily of two components,
the dead weight of the crane structure itself and the
15 actual load being lifted under dynamic conditions. It
is to be realized that such conditions can be extremely
dynamic, as, for example, when a vessel suddenly drops
from the top of a wave to the bottom of a trough without
adequate slack in the lines to compensate for such a
20 rapid displacement. The dynamic loading of such cranes
under such conditions can be, and often'is, quite severe.
The overturning: moment is essentially the product of

the dynamic load and the distance from the load to the



monent is often applied inpulsively. Dockside cranes have | ong encountered
simlar conditions. The engineers of the eighteenth and nine- 5 teenth -
centuries attenpted to resolve these problens by separating a pair of
bearings or pivot points as widely as possible fromeach other. Perhaps
because of the long-standing tradition with masts and riggings of sailing
vessel s, these early engineers separated these 10 bearings vertically
and resol ved the overturning nonent by‘%rperngneﬂtly Enunteﬁ_fo?ndatlgn
fixed to the earth . It eventually was realized that the utilization o 3
these early SHhfdsl Wiy Aer FPERE1BBUPE KBS Red®sed Ti® eveytuvnabge fron™

pl ace to place. The, desjir such, nobility presented two primary
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tracks - in essence a bal anci ng operation.
as possible from each other. Perhaps because of the
long-standing tradition with masts and riggings of
sailing vessels, these early engineers separated these
10 bearings vertically and resolved the overturning moment
by a permanently mounted foundation fixed to the earth.
It eventually was realized that the utilization
of these early cranes and derricks could be increased
were they movable from place to place. The desire for
15 such mobility presented two primary requirements which
may be fairly said to have led directly to the configu-
ration of the modern construction cranes which have
been adapted for use in the offshore petroleum industry.
The first requirement for mobility was that such —~
20 cranes could no longer be permanently attached to a
foundation fixed to the earth. This in turn directly
led to the use of counterweights to create an approxi-
mately equal but opposite overturning moment or couple
to that created by the load, thus essentially reducing

25 the loading on such mobile cranes to a vertical load on

the wheels or tracks - in essence a balancing operation.



It was ,soon realized that the actual weight or mass of the counterwei ght
could be significantly reduced by causing it to rotate with the crane,

t hereby keeping it in the nost advantageous position with respect to the 5
load. It was al so soon realized that the wei-ght of, the crane boomitself
and any portion of the crane structure on the | oad side of the centerline
of rotation signifi- cantly reduced the Ibfting capability of such cranes,

t hus spurring considerable effort to develop light 10 meight -and hi ghly
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for this purpose are known as Hook Rollers and Ball Rings, with the latter

sonet i neS bei njoaéf erredwas also asobl eeabfz&inghat Ve wéighoref othe
expl orati on beyond the sight of |and was first acconplished around 1947,
the only 25 cranankgomvilsall ankanyc gmttrivot odn theageanehs thudtgrevol ved
as outlined above. These cranes had nany short -

on the load side of the centerline of rotation signifi-

cantly reduced the 1iftihg capability of such cranes,

thus spurring considerable effort to develop 1light
10 - weight and highly stressed boom structures, often of

_ exotic materials.

‘The second requirement for mobility was a limita-
tion on height bo.clear overhead obstructions, which
precluded the use of a pair of vertically separated

15 ‘bearing assemblies. It then became necessary to resist
the overturning moment by horizontally spaced bearings
situated close together. Because such cranes typically
must be capable of revolving 360°, such bearing arrange-
ments typigally took the form of a circle. The two

~ 20 methods in use today for this purpose are known as. Hook
Rollers and Ball Rings, with the latter sometimes being
referred to also as. Slew1ng Rings..

- _ - When offshore oil exploration beyond the sight

_of land was first accomplished around 1947, the only

25 cranes available were construction cranes which had

evolved as outlined above. These cranes had many short-



-4- com ngs when renoved fromtheir intended application and transferred to
of fshore platforns to transfer ma- terial and personnel fromfloating
vessels in the open sea. The bal ancing condition - or, nore precisely, the
5 i mpendi ng | oss of bal ance - could no | onger sati sfac- torily be used
to warn of inpending overload situations when | oading froma heaving
vessel, a condition which frequently resulted in cranes being toppled into
t he ocean. 10 Mere renovak4ef the undercarriage and pernmanent..
attachnent of the rotating superstructure to the plat- formwere only =
mar gi nal |ﬁ9mé06ﬁeﬂh§n atempgad fsﬁ%e"—hﬁ'péndi'h"gemﬁﬁl ard igatlidmo | onger
be used as a 'safety valve' when | oading such cranes offshore. Desi gners
15 neceggérFF9“H§G‘ﬂ6dsﬂ¥bnﬁgﬁ§h°§ﬁcﬁléé§P©N§ cehstyangbry itA-order for

ch cranes, to.have gny chance at_all erfo hei.,r intended
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af fi xabl e, ped | -type crane with center (or "king' post reaned
bot h when loading from a heaving vessel, a condition which

frequently resulted in cranes being toppled into the
ocean.

10 Mere removal of the undercarriage and permanent ;,
attachment of the rotating superstructure to the plat-
form were only marginal improvements at best since
impending unbalance could no longer be used as a 'safety
valve' when loading such cranes offshore. Designers

15 necessarily had to strengthen such designs considerably
in order for such cranes to have any chance at all of
performing their intended functions, and the resulting
cranes were extremely heavy, expensive and still unsatis-

factory in operations.

()

20 A very few designers decided to design cranes
specifically for the offshore industry and to be affixed
permanently to offshore platforms. Since such cranes
had no need for mobility, low height was no longer a
requirement, and vertically separated bearing assemblies

25 could again be employed. The affixable, pedestal-type

crane with center post (or 'king' post) removed both
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-5- the requi-renment for counterweights and the inpetus for |ight weight,
exoti c boom structures since such cranes were intended only for fixed
nounting. The pedestal -type, center post, affixable crane 5 was a

consi derabl e i nprovenent over the "ball ring" or "slew ng ring" cranes,

whi ch generally require renoval of the entire crane rotating structure from
the slewring and platformin order for_tshe bearing to be re- placed.
Addtional Iy, such designs generally conmbined 10 t he bearing function

antystruct ur akpbuRehLeRehBhe Fo¥ MU IEBSIAUNA] ASECPREY impbHOEt iggRs Wwhi ch
have in- conpatible’if not nutually exclusive characteristics i n that

bearings needlighy Whaighint @xiorlis WHs S¢Lutburder 8Dhty Bubht keaWaisl e
structural nmenbers need ductile 15 ~ characteristics in order to

wi t hstand t heweepedhedndbdcbknllgafibmg$ ikedwmionlhtdinigshore cranes are

subj ected. The ki ng post design, on the other hand, allows replace- nent of
t he swing bearings wrheopedektalséypk ,amser cposie, abflikabbe wazaseen as a
significant advance in 20 the state of the art. Despite its many
advant aes, wA8 adeopriderahdegimpreveaesitgevereshem'peddi riad "bpr
separation of the bearing and structural functions. the bearings of the
king post des|'§hEvdBdt rided CFanese pibiftengenerpilygreguire temE¥@lpat ent

4,061, 230, for whjch applicant was a co-inventor, discloses aeglurality of
voll er assenbPEethe ent;:e crane rotatlnglstructure,from the slew

ripg and platform in orger for the bearing to be re-
placed. Addtionally, such designs generally combined
10 the bearing function and structural function into a
single mech;nical assemp;y -~ functions which have in-
- compatible if not mutually_exclusive characteristics in
;hat bearings need very_hard”materials which.are in-
. herently brittle_while_étrpctural members néed @uqtile
15 characteristics in_d:der to_wiﬁhstand the repeated
shock loadings_td whiqh_offshore cranes. are subjected.
The king post design, pnfthe other_hand,:allqws_rgp}gce-
ment of the swing beariqgs ﬁithogt ;he use of anqther
crane, and thus was seen as _alsignif_icant advgnt_:_g in
iiﬂ 20 thg state_of_the art. :
Despite its many la¢yantages, _and_ deSpitg_ the
_ _g:eater_design freedomﬁperm;;ted by separa;ign 9£ the
_bgaring and_structurél_fupctiong, thelbearjngs gﬁ.the
king_post“desigps_cqntinqed_;o_pose problgmsf _Unjted
25  States Patent 4,061,230ﬁ:fgx_wh;ch applicant was a

~co-inventor, discloses a plurality of roller assemblies
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-6- attached to the rotating superstructure of the crane and di sposed about
the king post. Each such roller assenbly conprises a pair of snall

di aneter, horizontal rollers pivotable about an apex displaced fromthe 5
central post in order to permt the roller assenblies to adapt to
irregularities in the central or king post. However, this reference does
not contenplate nor teach a unitary structure or nethod for permtting ease
of access to such bearings for inspectéon or renoval. 10 VWiile this .
design and sinmlar designs are in frequent use, they suffer froma nun‘oerr
of di sadvang&geshedhitessthachatAtiarg sHeedstEsckuRel oEmthe devareer in
conpari- son to the center post the){( wll require a good bit of space, and
if they are2®dmsdeRqsed yabrit theekifa ePests Eacly | pupheqti@hi®y slide

on the king post r.at her than rot ate abo i r. axles s condition
becormes evefASHEM 13 SR %#e%!%% "Fe%%’éut}lh?ﬁtégn’oﬂlel t her
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Imraltdtehg’f pgsﬁré:te-é?%a la}#aoresrotelrofr? d%"ttstté oqeéw'ﬁe KT negvép%&g‘{g V@%c'hga groo\e/:ascg;te .
25 Cacsedtl FERRY o or#“t{ﬁn%fu%?. B tn (AR LT King "BpOEh” "
rol lers andhgueveld ereipsserdtéfenéé 88688hbY contemplate nor teach )
a unitary structure or method for permitting ease of
access to such bearings for inspection or removal.
10 While this design and similar designs are in frequent o
use, they suffer from a number of disadvantages. Unless
such rollers are of extremely small diameter in compari-
son to the center post, they will require a good bit of
space, and if they are comparatively small, the rollers
15 will frequently slide on the king post rather than
rotate about their axles. This condition becomes even
more pronounced when any grease or oil accumulates on
either the rollers or their track around the post,
which in turn may cause 'flat spots' to wear on the
20 rollers or cause the rollers to cut a groove in the
post. The latter problem is frequently evident when
the rollers are made of a material harder than that of
the king post. Such a groove can lead to structural
failure in the king post without warning, with the crane

25 assembly falling from its mounting. Also, replacement

of the rollers and/or roller assemblies is normally



-7- quiite difficult because of the extrenely tight space containing the
sahme. Attenmpts to overcone these problens directly led to a third
generation of nodern crane design. These 5 designs generally affixed a
removabl e wear strip to the center post and a mating ring to the rotating
superstruc- ture which slides on the stationary wear strip as the
superstructure revol ves about the king post. This con- cept is exenplified
by United States Letters Patent 10 47184, 600 to applicant and anot her.

Whikl,e overcom ng, the problens of the nultiple roller desi%n and experienc-
i ng consi der adl®l ki Gl s ubesayses gh ¢b8i st 2eme hibt LB ciRaRe

wi t hout di sadvant ages. Kgg wear strips nust of necessity be installed on
the center pdSRRtAEINg §§ FAM™¢he superstructures are nmounted, and the
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during installation of super- structure over 't I ng post.
Additional ly, SdipdeMgidsShnidPa ARRIAYI £Endlidd ittld Fotaringtalde RyORRELY.

g)di- 25 narily the wear strips will nhot fit absolutely tightly
ture which slides on the stationary wear strip as the
superstructure revolves about the king post. This con-

. cept is exemplifiedl by United States Letters Patent
:\2 10 4,184,600 to applicant and another. 'While overcoming
‘the problems of the multiple roller design and experienc~
ing considerable commercial success; such designs are
not themselves without disadvantages. The wear strips
. must of necessity be installed on the center posts
15 before the superstructures are mounted, and the clear-
. ances therebetween must . necessarily be quite small.
Since such superstructures may be quite large and heavy
objects, it is not always easy to maneuver them. into
place with the degree of precision required, particularly
20 if the lifting crane is on a vessel. These factors
result all too often in damage to or even destruction
of the wear strips during installation of the super-
structure over the king post. - Additionally, such wear
‘strips are quite difficult to install properly. Ordi-
25  narily the wear strips will not fit absolutely tightly

around the center post, which can result in a bulge or



around the center post, which can result in a bulge or wave in the
strips as the crane is revolved. This in turn leads to premature failure
of the wear strip fasteners, thus allowing the strips to slide about and
be destroyed in short order. 5 - Still another disadvantage of
such a bearing design arises fromthe inevitable m salignnment between the
axis of rotation of the superstructure under |oad and the vertical axis of
the center post. Although quite small=8-this angular msalignnent causes ..
the | ower 10 edge of the mating ring affixed to the rotating super- o
structure twavendn cthait sthépst asi ¢&hgr crnang bsrirgvollwielde s isehni ngs may
be replaced with considerably less difficulty than those of previous

desi gns, it & Mmdpadsheltesspaematursi Al LvEant of ncbh9enveate abdipx- 15
pense to have to replace such bearings grenaturely. Attenpts to overcone
these di sadf3Ft&fecFy tOUS (AL Ling (the BEELPS EfRe stdde: PRRMera®don of

nodern pedestal -type cranes gs exenplified by United States Letters Patent
4,354, 606 t eaﬁﬁﬁytfaﬂ%e‘gﬁd‘ a"ﬂ‘tﬂ‘%ﬁ‘ : This design utilizes renoveable
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4,184,600 the axis of rotation of the superstructure under load
and the vertical axis of the center post. Although
quite small, this angular misalignment causes the lower
10 edge of the mating ring affixed to the rotating super- -;,
structure to tend to cut the stationary wear strip.
While such bearings may be replaced with considerably
less difficulty than those of previous designs, it is
nevertheless a not insignificant inconvenience and ex-
15 pense to have to replace such bearings prematurely.
Attempts to overcome these disadvantageous fea-
tures in turn led to the fourth generation of modern
pedestal-type cranes as exemplified by United States
Letters Patent 4,354,606 to applicant and another. =
20 This design utilizes removeable semicircular shoes
mounted within the rotating superstructure to which the
wear strips are then affixed. Since the wear strips
need not be affixed prior to mounting the superstructure,
and since the superstructure need only be centered about

25 the center post as taught in U.S. Pat. No. 4,184,600

and not elevated as required by the '600 design, the



and not elevated as required by the '600 design, the -9- damage or

destruction to the wear strip during instal- lation is elinmnated. However,
this design is also sub- ject to angular msalignnent between center post
and superstructure, which causes extrenely high point or 5 | i ne | oadi ng

of the wear strips. This tendency toward point |oading is exacerbated by
the necessary difference between the inside dianeter of the shoes with wear
strips attached and the outside di aneter?of the center post, resulting in
onky a very snull portion of the wear 10 strips actually being in
contact with tdRMIERICY dfesenctharRr tPokle WeREh St RUAYRidgy kst el 5

latively | | oad c; i il f he.sh . OM he "point"
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In turn results in cranes which are "over tall' in relation to
between the inside diameter of the shoes with wear strips
attached and the outside diameter of the center post,
resulting in only a very small portion of the wear

10 strips actually being in contact with the pedestal when
under load, which in turn results in a relatively low

. load carrying capability for the shoes.

Owing to the "point" or "line" nature of the load-
ing, the load carrying capability cannot be increased
15 simply by the expedient of enlarging the bearing. surface
. areas only a small fraction of the existing bearing sur-
. face area is actually utilizeable,. and-increasing the
surface area of such bearings would only increase the
amount of unused bearing area, and would not increase

20 the load carrying capability at all. To increase the
actual load carrying capability of such cranes, their
_designers greatly increased ihe separation between the
- upper and .lower_-horizontél, bearings. This in turn
results in cranes which are 'over tall' in relation to

25 .their moment-resisting ability.and which are somewhat

overweight whengcomparedhto.similar.capacity-éranes of



25 their nonent-resisting ability and which are sonewhat. overwei ght when
conpared to. simlar capacity cranes of -10- ot her designs.

Heretof ore, these height and weight penalties were not critical, but

wi th growi ng concern about helicopter safety - and increasing regul ations
limting approach angles to helipads - the allowable 5 hei ght s of

pl at f or m equi pnment such as cranes are becom ing nore |imted.
Additionally, the increased quality codfrols placed on the industry have
conbined with the increasing price of steel to cause the costs of fabri- <
cated steeloWReundpsignach alereheberpostthesrl maightngarg weight
superstructures_to increase radically in recent, years. Thus for safety
reasons t heP¢nabcie§ reren "L?rtge‘ﬁ‘t“hb‘é‘%l of bHA Mﬁ#bv@ﬂowaae%@gegw whi ch
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controls placed on the industry have combined with the
increasing price of steel to cause the costs of fabri-
cated steel weldments such as center posts and rotating

10 superstructures to increase radically in recent years.
Thus for safety reasons the industry is in urgent
need of an improved crane design which can transmit
larger actual bearing loads with a significantly reduced
overall height and which can operate in the offshore

15 environment without potentially catastrophic defects
building up latently. 1In addition there is a pressing
economical need for an improved design that will reduce
the initial capital cost required and which can extend

the intervals between bearing replacements with their

20 associated high downtime costs.

SUMMARY OF THE INVENTION

All center post crane designs known to applicant
inevitably and inherently incorporate an angular mis-
alignment between the longitudinal axis of the center

25 post and the actual axis of rotation of the superstruc-



al i gnnment between.the |ongitudinal axis of the center 25 post and the
actual axis of rotation of the superstruc- ture when under | oad.
According to the present invention there is provided a pedestal crane
conprising: a central support for supporting-said crane against 5 vertical

| oadi ng nmonments and overturning nonents; upperworks' supported by and

revol vabl e about said central support, said upperworks having gantry neans
supporting boom neans, and a | oadi ng Fuﬂ{};__and conpensati ng nmeans di sposed
betyeen said central 10 support and said upperworks to conpensate

responsi vel ¥uter waBgUhade® 3ahggnnent between the | ongitudinal axis of said
central support and the axis of rotation of said upperworks; wherein said
conpensati ng meanAceosfiihgetoathéuppesentointenbion theeais provdded one
of which is rotatable in its own substantially vertical plane wthin

pr edet er m nadpedestal cranei cemprisdng:upper wor ks, when said crane is under
| oad. I n an enbodi ment of the present invention a design is utilized which
automati cal | y adjaseentrad| supporbnfensauppestingr saidccraneapngainst

m sal i gnment, which elimnates the point | oading,problens of the bearing
sur f acesSof VeFEdFalicirgding meeanteqandsovertnrhings momentsi and

repl acement, and which pernmits the transfer .of significantly. greater
over - turni ng monefPBEFNah FSSBBPﬂFFFdeﬁyaQFnF?XngP;éﬁ abolit%sad

central support, said upperworks having gantry means
supporting boom means, and a loading point; and
compensating means disposed between said central
S io support and said upperworks to compensate responsively for
‘angular misalignment between the longitudinal axis of said
central support and the axis of rotation of said
‘upperworks; wherein
said compensating means comprises a plurality of
15 bearing means at least one of which is rotatable in its own
substantially vertical plane within predetermined limits,
relative to said upperworks, when said crane is under load.
In an embodiment of the present invention a design is
utilized which automatically adjusts itself to compensate
20 for inherent angular misalignment, which eliminates the
point loading problems of the bearing surfaces of prior
designs, which reduces bearing destruction and replacement,
and which permits the transfer of significantly greater
over~turning moments than is permitted by similar sized
25 cranes of prior designs. Stated otherwise, a compensating
crane of the preferred embodiment of the same size and

strength of materials as prior art non-compensating cranes



25 cranes of prior designs. Stated otherw se, a conpensating crane of the
preferred enbodi nent of the sanme size and strength of materials as prior
art non-conpensating cranes shoul d be able to resist at |east tw ce the
overturni ng nonent of such prior art cranes. Thus a user may select a
conpar abl y-si zed conpensating crane and realise a radically 5 greater
safety factor in actual use, or he may select a snmaller-sized conpensati ng
crane with the same | oad capability ahs realize a considerable savings ip-.
initial cost, weight, bulk, and nai ntenance. Additionally, a e
conpar ablshailst be dalal ectibotiesiat at| lepstvtwica thesoyerturamimng/ shorter
post height - as nmuch as 40% shorter for sone nodels - with a correspondi ng
i ncr ease nopent 0f such{pripr prtsexnAbDRsandTHusadcuseromayssedert A so such
an enbodi nrent permits the rapid replacenent of worn bearings or bearing
assenbl | CONpPATARLYTHized cORBengaALing 1 STARE Andorealizey e radd@aldy post

Vicw & BIRRAT AeLety CTERERF,in aREHBL Bhee: Frcha B0 mPLOGEBunt i ng o
R R TR TR e
capability and realize a considerable savings in initial

cost, weight, bulk, and maintenance. Additionally, a
comparably-sized ideal embodiment will provide a

10 significantly shorter post height - as much as 40% shorter
for some models - with a corresponding increase in safety ~
for flight personnel and greater storm safety. Also such
an embodiment permits the rapid replacement of worn

bearings or bearing assemblies without the need to remove

15 the superstructure from the post or platform.



Fig. 3is a plan view of a portion of the rotat- ing superstructure

basepl ate as shown in Fig. 2; Fig. 4is a plan view of a portion of the
struc- ture of Fig. 3, enlarged for clarity of detail; 10 Fi gs.
5a, 5b, and 5c conprise a three-view detail -of the structure to be
assenbled into the structure of Fig. 3; Fig. 6 is a plan view of the
structure of Fig. 3 with the structure of Fig. 5 assenbled therein;
15.. Figs. 7a and 7b are elevhRenal views in cross- section of
pagti ons of the structure of Figs. 1, 3, and 5 before interaction or
conpensation and after in ) pectively, with
exaggerated separation ade larity; 20 and

Fig. 8 i | evat i qnal i S f th rtion of
cent er Lis?“KeaﬁéasLS“a n{égié“daé‘ﬁ% \?aﬁ 1 Vgl el R Lian”
PREFERRED EMBLY FJE e%ets‘%a*ie é&% é1n61 t G olh L gpL“v‘?e%gt hi s
I nvention have app cabi® var crane design to a

wi de variety gglappllcatlons beyond the offshore petrol eumindustry. 5 The
desi gn

Fig. 2 is a frontal view of the structure of Fig..
5 1 with the boom assembly removed for clarity;
. | Fig. 3 is a plan view of a portion of the rotat-
ing superstructure baseplate as shown in Fig. 2;'
Fig. 4 is a plan view of a portion of the struc-
ture of Fig. 3, enlarged for clarity of detail;
10 Figs. 5a, 5b, and 5c comprise a three-view detail
of the structure to be assembled  into the structure of
Fig. 3; | _
Fig{ 6 is a plan view of the strucﬁure of Figq.
3 with the structure of Fig. 5 assembled therein;
15 : Figs. 7a and 7b are elevational views in cross-
section of portions of the structure of Figs. 1, 3, and
5 before interaction or compensation and after interac-
tion or 'compensation, respectively, with exaggerated
.~ separation and exaggerated misalignment for clarity;
20 and
Fig. 8 is an elevational view in cross-section
of the upper portion of center post K and superimposed

structure.



Is particularly suitable for fabrication of major com ponents from
conventional steel, although high strength 10 steels or other suitable-
hi gh strength materials nay be used if desired. As shown in Fig. 1, the
crane assenbly C includes a boom designated generally as 10 which is
affixed to the superstructure designated generally as 20 and with 15
respect to which the boom 10 is free to fptate about a horizontal axis 11
The king post K may be rigidly nounted to any desired supporting structurge.
(not shown) such as aDpsdRIPIIONF OBNTHEf PREFERREDt ERBODIMENTVeabl e

vehi cul ar franme, a pernanent foundation enbedded 1 n the 20 earth, or
any other such strucltriés tupbestundexstodtd ghaer ahey priciaijebes lefsepl at e
21 which rotates with such superstructure. |If desired, a cylindrical sleeve
surnounti ng theigriavent pant havekiapp lieab ik idiyok® sprevide keargesy =Ef nmay be
i ncorporated into the superstructure, 25 but such a structure is not
needed for stFEMRenIP8AIRAs and okQ the Wid@ocyariatyott aaRPAdic@tlanfer eof
may be elimnatd by foregaqing such a cylinder. Rat her, the king post K
may be left apfwend bR BEEAMOZEREEFOLAUN SO Y var |y shown in Fig. 2
except for that rela- 5 tively small portion obscured by the | ower
portion”of the superstructure 20. Preferably, as shown in Fig. 1, the main
hoi st 12 and auxillary hoist 13 will be disposed within the

The design
is particularly suitable for fabrication of major com-
ponents from conventional steel, although high strength

10 steels or other suitable high strength materials may be
used if desired.
As shown in Fig. 1, the crane assembly C includes
a boom designated generally as 10 which is affixed to
the'superstructure designated generally as 20 and with
15 respect to which the boom 10 is free to rotate about a
horizontal axis 1l1. The king post K may be rigidly
mounted to any desired supporting structure (not shown)
such as a pedestal of an offshore platform, a moveable
vehicular frame, a permanent foundation embedded in the ~7
20 earth, or any other such structure. Superstructure 20
generally includes a baseplate 21 which rotates with
such superstructure. If desired, a cylindrical sleeve
surmounting the greater part of king post K above sproc-
ket gear 22 may be incorporated into the superstructure,

25 but such a structure is not needed for strength reasons



boom 10 as taught.- in the prior art; So doing will pro- 10 vide a
stabl e geonetry for the crane under load, -ir-e., the position of the |oad
(not shown) will not change with respect to the boomas boom 10 is raised
or | owered by boom hoist 14. Provided that ‘crane assenbly C is adequately
si zed, boom 10 may conprise as many septtgns 15 as desired to attain
what ever working | ength nmay be desired, .ﬁfj-boonylo may easily reach
2 htuppor s a Ahriey ARRRHAFoso. SRFChaRFI | “BLOBkpI BRREROEn HEY o bt ai |
upports a r : (e p n e a
bel ow, which 20 . . resists_horizontal tion and which rapsfers,_the
| ower corrponerﬁol]ﬂ‘fquﬁgoverFafﬁpﬂénﬁoﬁéﬁ?’ iﬂpc?é’g‘drglfﬁ 'oadfiﬁg.geﬂ'  ghe
conveni ent to ,si e th r gt 0r, Se,en e Q. 0 ol s
Wi t hin super stkfiu&cgr&%es'l?oﬁag@&e easlee; tat%i@iégnﬁgﬁg?‘%ﬁglgi Sé(pg)%%kclc'ngg%ost K
and to 25 i '%Hﬁt | ¥BowR Bfq; 9ie gifdG tHaRClyd a0t Or
or whatever - ﬁﬁlﬂ 5$I§ﬂ§%€920¥§%e gfﬁerlgldg'o?ﬁkeﬁsigg post K

Super st rsUct ur & 26k 1Y i HE AN obdRurRid®y kthedaARWer Pordich Rdurality
of bolts 26 or other convenient neans. The aSsenbl ed conponents which are

‘supported by ame reMrsddretaheit2g.he central support 5 are generally
referred to as the upperworks. In a king post design of the type

illustrated, it is cEneferanly,0dsncshigvat ain Flig.sel f - elpumaimg hsist
‘compensating features of the present invention in one
12 and auxillary hoist 13 will be disposed within the
boom 10 as taught in the prior art. So doing will pro-
10 vide a stable geometry for the ciane under load, i.e.,

. the position of the load (not shown) will not change
with respect to the boom as boom 10 is raised or lowered
by boom hoist 14. Provided that crane assembly C is
adequately sized, boom 10 may comprise as many sections

15 as - desired to attain whatever working length may be
desired, e.g., boom 10 may easily reach lengths of 24, 30
or even 36 metres (80; 100 or even 120 feet).

Baseplate 21 supports a bearing assembly 50,
which will be explained in more detail below, which

\_, 20  resists horizontal motion and which transfers the lower
component of the overturhing moment imposed by loading.
It is convenient to situate the operator's enclosure 23
of Fig. 2 and controls within superstructure 20 above
baseplate 21 and to one _s_ide of king_ post K and to

25 situate the motive power 24 - diesel engine, electric

. motor, or whatever - similarly but to the other side of



or both bearing assenblies surrounding the central post 10 . K. Since

t he baseplate 21 rotates with superstructure 20 such that its orientation
in the horizontal plane with respect to the load is fixed, the point or

i ne | oadi ng effect discussed above is greatest in the direc- tion of the

| oad as shown by the bold arrow L of Fig. 15 3. This direction is also
the direction in which nmaxi- nmum conpen ton i s needed. O, stated
otherwise, it is an axis within the baseplate 21 perpendicular to | oad -

direction L &dmgt pdstchKconpBopatrsebuctuprecoXl mag abonvewhicalil20 be the
beari ng sub-assenblies in the direction of the |load are permtted to '

rotate. One goulned vy eggantjes?y ebly so phurkl i taxtehdd htes c2bpensathearg
principle of this inven- tion to the individual bearings which are situated
90[ err] away clonwenient geeans + ecThen asssmbilied: corpenentsi mhicls are coul d
al so rotate about their axes perpendicular to load direction L. However,
since the | o&¢PRBFahde andprgvaiyabde aabquianbler COMtEAL | $¥RPAYEect i on
is so snall, conparatively, there is no need so to do. It nmay be observed
from Filgs. 33r§ Gfhery referred 4R 22t YRRENMREEDt ate 21 of rotating
superstruc- 5 tue 20, ,so0_as to recejve tEe hndividual PeagLng aub-
asserdl i es 50 and tHI EokiPa BAsE 7198 of nshe, &¥ae bITYREERaded
beari ng assemyl y, 60 LS. nven) e opl+ished cuttipg a
bear! ng asseny % S0cof (bR gRY SYVERLGRbbYaES BRECTYIEIR Uk i b
compensating features of the present invention in one
or both bearing assemblies surrounding the central post
10 K. Since the baseplate 21 rotates with superstructure
20 such that its orientation in the horizontal plane
with respect to the load is fixed, the point or line
loading effect discussed above is greatest in the direc-
tion of the load as shown by the bold arrow L of Fig.
15 3. This direction is also the direction in which maxi-
mum compensation is needed. Or, stated otherwise, it
is an axis within the baseplate 21 perpendicular to
load direction L about which compensation is needed and
about which
20 the bearing sub-assemblies in the direction of the load N,
are permitted to rotate. One could, were it desired so
to do, extend the compensating principle of this inven-
tion to the individual bearings which are situated 90°
away from the load direction such that these bearings
25 could also rotate about their axes perpendicular to

load direction L. However, since the load upon these



the otherwise circular surface 31 of:basep!ate 21, Fig. 10 4 shows one
such detail for one such notch 41 -enlarged for clarity. Sides 42 and 43 of

notches 41 will serve to constrai'n the corresponding bearing sub-assenblies
50 fromnovenent in either circunferential direction as the baseplate 21
and assenblies 50 are rotated about 15 king post K. Individual bearing

sub-assenblies 50 may be seen fron1Figs.]5}and 7 preferably to conprise a
baecking mem ber 51 the inner surface 52 whi ch.i's preferably con- toured

toorecei ve the,@at fhig€i seUNh@agnErah RALt 18BA0HI28ct ionkiintg $®SémKL1, The
actual wear material 53 may be joined to backing nenber 51 in any desi red

manner; it is ship@ratively, /tiwerdtisiciechdyd aspltis addty of recessed

retai ner screws (preferably brass). The wear nmaterial itself may be

nyl on, thernopl asti csItsyay hie¢ i cbsesved, frxomtBigs 253, 6 amdnZetbat aby ot her
suitable material. Fig. 5 nost clearly shows a retainer nenber 54 attached
as by wel di ng i{® poekénged tordfioey badgeplates2ledi re&aﬂzéngv\eapeﬁat:éutal 53,
backi ng menber 51, and retainer nenber 54 to constitute a bear-

sub- assénbl y StuuM0AR Wl%ﬁth@l%c?g"%o‘i‘h? o’r‘P%bed%EI'E&%FénﬁbﬁﬁP'the
‘aforesaid axis perpendicular to I rection of ad >
structure will2eesepbbiesanty %%@ftﬁﬂfu%?“?%l?%ﬁen%x?ﬂhﬁ19 ngga?yezall

vdlsplacenent Ofrtpﬁtgéfé%é rﬁ%$¥¥¥3'aggembly 60. This may conveniently

be accomplished by cutting a pluraiity of notches 41 in
the otherﬁisc circular surface 31 of baseplate 21; Fig}
; 10 4 shows one such detail for one such notch 41 enlarged
7 for clarity. Sides 42.and 43 of notches 41 will serve
to constrain the corresponding bearing sub-assemblies
50 from movement in either circumferential direction as
the baseplate 21 and assemblies 50 are rotated about
15 king post K.
Individual bearing sub-assemblies 50 may be seen
from Figs. 5 and 7 preferably to comprise a backing mem-
ber 51 the inner surface 52 of which is_preferably con-
toured to receive the outer circumferential portion of
N 20 king post K. The actual wear material 53 may be joined
to backing membér 51 in any desired manner; it is shown
in Fig. 7 as attached by a plurality of recessed retainer
screws (préferably brass). The wear material itself
may'be nylon, thermoplastics, synthetic resins, acetal,
25 bronze or any other suitable material. Fig. 5 most clearly
shows a retainer member 54 attached as by welding to

backing



maxi mum permtted load. In the described enbodinent, this is elegantly

achi eved by selecting the size and the 10 mat eri al of retai ner nenber
54 to have a strength and a yieldability which will permt sub-assenbly 50
to 15 20 25 rotate about its support about an axis perpendicular to the
| oad direction (perpendicular to the pl of the paper containing Fig. 7)
and to maintain such conpen- sated posithi®iwhen the |oad is renoved. One
of* the 5 many variants whi ch nay be suggested, and one which woul d .

elimnate themembextdheedIticidi Agsired, fapuveabemabepiali 83,t beckdtrg ner .,
menber 54 in the formof an angul ar menber, one | eg of which could be
attached to t™MRRY¥ePlsuppdcrebpipgrkmagbrnddr ta1copstisusgne bear-

screws that attach the wear  mat rig% 53 to the inner surface of nenber 51

or attached iMNEBYPTRREEMRLKHSD ¢S Brigatiatden |is sRENLY2ALa® Wye not ed
that th ter, f backi nb 1 t ak i ent f

do 15 *sHagteaBEs SbolfEhpoaPRRRRnLd aRT S bPeDRLCRIAET Butioe. of
such er, &¥réé%f@% ggrkgéﬁgPLe be straight, so |ong as the shape

desired in cooOperaiion wt of receiving notch 41 will permt the
slight relative rotZheostractara wildr contircllablys adl f~adfust cspechet 0

maximum necessary displacement of the structure under the
maximum permitted load. 1In the described embodiment, this
is elegantly achieved by selecting the size and the

10 material of retainer member 54 to have a strength and a
yieldability which will permit sub-assembly 50 to o

15

20

25



20 . said receiving notch. It may al so be noted that the receiving hole
55 of retainer nmenber 54 is shown in Fig.- 5a as larger than the
correspondi ng receiving hole 44 of the base- plate of Fig. 4. It is
preferred for shoul der bolt 56, 25 whi ch cl anps bearing sub-assenbly 50
to baseplate 21, not to do so so tightly as to prevent all novenent in

the radially outward direction fromtheCgenterline of the center post K

So doing will permt the crane of the présent invention to automatically

giggggéﬁteoig tEQ %&?Hgsgﬁg ééntglesogbbgnrgﬁéfgkre%ftgﬁ%gﬂgfigrload in
addition to gggpqgggt 'digcﬁ?é’r %ﬁ{ﬂéééé&&?&ﬁdf“% thed ﬁ e A3ECHRL! €S as
a

expl ai ned herei nabove ments of 'S inven- tion

will permt sahbrCesneaiaihgn MY .eitPesnar tBoha it aiG sucﬁ“@oﬂhéELnCt
means, acting 1 ndependently or together as required, although the user

not el ect toghgear pesdtaoRotwhertiCbhéeaBad Wenr&hsesdl | norddieof Mereved
crane of the present invention under stable conditions, the sub-assenblies

15 550 namahg pa31aasenhhédhamdyrbeesegdeéeeaheaﬂaanHHWGXbant possi bl e
“prior to being placed over the center post. Wen assenbling under unstable
condi tions, wouédoeléhﬁnatethbebddﬂhs@ra&bdams@dmﬂgﬂsEﬁpnnyobédIbét out
~until the superstructure is in place around the king
. to provide the retainer member 54 in the form of an
angular member, one leg of which could'be atﬁached to
the outer surface of backing member 51 by the same
10 screws that attach the wear materiai 53 to the inner
surface of member 51, or attached in such other member
as may be desired.
It should also be noted that the outér surface
of backing member 51 may take any convenient form de-
15 sired, e.g., it may follow the contour of the inner
surface of such member, or it may for example be straight,
so long as the shape desired in cooperation with that
of receiving notch 41 will permit the slight relative
rotation necessary for such sub-assembly with respect to
~ 20 said receiving notch.
It may also be noted that the receiving hole 55
of retainer member 54 is shown in Fig. 5a as largér
than the corresponding receiving hole 44 of the base-~
plate of Fig. 4. It is preferred for shoulder bolt 56,
25 which clamps bearing sub-assembly 50 to baseplate 21,

not to do so so tightly as to prevent all movement in



20 post. In any event, since such sub-assenblies are readily '
accessible, they may be fitted after assenbly, or inspected and replaced at -
| ater times, wthout renoval of the superstructure. Figs. 7a and 7b depict,

i n exaggerated fashion 25 for-clarity, "before and "after" views of

the principles disclosed hereinbefore. That is to say, Fig. 7a depicts a
sectional view of a sub-assenbly 50 inn t direction of the |oad attached

t on baseplate 21 and parallel, or nearly S0 with the outer wall of king

post K, as sughecl-atgalyy"eyubac@Nii BEERIoRT ifont Ocié t 26RERRY G DOPM 5 ver
10; Fig. 7b depicts (exaggeratedly) such el enents sub- sequent to | oading.

It may be not eHet Bahtlelte golx aRsemsobldb iy ofi Il OpefRibathleiratiespbpaced
and conponents 51 and 53 thereof have been rotated with respect to their
prior positioshesptegientedi nvert on 780 hhtomatically Asompéngadet ofabove,
it is preferable but not essential to incorporate the automatic adjusting
or com pensathergafpiresiaiides mifsatlligamemgenbyonradisdih reuitwardeatismgs
surrounding the central support. As has been previously disclosed, it is
al so pr&f er abpdacemeataoft £hes bearimng subrassembldes (59 gy thheal | oad
resisting or thrust bearing and_that bearing which will resist the upper
conponent of PhEEEEIPNUOE nEheohRAl, im pddlthar| tResORRESSALANdRY Vi ew
;?rﬁgfﬁfésg?thggggtfgn% %@%ﬂiﬂ%ﬂubéléﬂéﬁﬁ;uiyaéggngyeéﬂﬂgxgépfgiggg
hereinabove. Thus the embodiments of this inven-
tion will permit self-compensation by either or both of
10 two distinct means, acting independently or together as
required, although the user may not elect to incorporate
both such means.
When assembling the improved crane of the present
invention under stable conditions, the sub-assemblies
15 50 may be pre-assembled and recessed to the maximum
extent possible prior to being placed over the center
post. When assembling under unstable conditions, some
or all of the bearing sub-assemblies 50 may be left out
until the superstructure is in place around the king
20 post. 1In any event, since such sub-assemblies are ol
readily accessible, they may be fitted after assembly,
or inspected and replaced at later times, without
removal of the superstructure.
Figs. 7a and 7b depict, in exaggerated fashion
25 for clarity, "before" and "after" views of the principles

disclosed hereinbefore. That is to say, Fig. 7a depicts



20 . and 2. Those skilled in the art will realize that the thrust
bearing and the radial bearing may if desired be an integral piece, but if
formed of separate pieces then either may be replaced w thout replacing
the other. Those skilled in the art wll also realize that a 25

t hrust bearing would surround the center pin 81 directly on top of the

central post- K, which thrust bearingﬁégy not shown in Figure 8 for
clarity. Center pin 81 preferably ext s—bot h ahove and bel ow the top of

st K, d the | d, of h pini ted b | nf ' nb
2. Rl ol bRaTPROLSRaEnE s SFed AP TRRANY (901 b EaReobERRblons |
her et of | ad f di al ' l'y .50, d i ted
by monber BEbnEAR 1eed ATRETRS dant 1P eetanturd St iR Forag of
b ' ny,:| t [ | i f th
ol emonts, - ae & b ou” oy FRYERE  BIRRE) RRYY O¥ LS, O "REVED 80, 7

stated, it iS366HE8 hlf GENGBRAE1ALrbHC oRIBIORD IAENHUhY LETBLAY Means

for conpensating for the iInevitable angular m salignnent near elther or

both ends of1¢ heregDt 18! aspPPOs t (o gyl Fatda Pe) etk ed1éReREP! S¥b1S5 Only
" one conpensating neans, it will be found preferable to situate such

conpensat i Ngs &@aSnt NE8r1éAEimNd arPadiyt Bet hdtedbenhtWahehsibeaspen+ wor ks
_tends to rotate. Those skilled in the art, upon fully appreciating the
t eachi ngs ofbine5Pr efeltigi.n¥dnhiasn besn |dispdlaced tdved ¢tbeppnemespb ks herein

and 53 thereof have been rotated with respect to their
prior position as depicted inIFig. 7a.

10 - As alluded to_above, it is preferable but not
essential to incorporate the automatic adjusting or com-
pensating principles of this invention in both radial
bearings surrounding the céntral Qupport. As has been
previously disclosed, it is also preferable to separate

15 the'functions_of the Vertical load resisting or thrust
bearing and that bearing which will resist the upper
component of the overturning moment. Fig. 8 discloses
an elevational view in cross-section of the upper por-

_ tion of the central support of the structure of Figs. 1

~ 20 and 2. Thbse skilled in the art will realize that the
thrust bearing_ahd the'radial bearing'may if desired_be
an integral piece, but if  formed of separate pieces
then either may be replaced”without'replacing the other.
Those skilled in the art will also realize that a

25 thrust'bearing would surround the center pin 81 directly

on top of the central post K, which thrust bearing is



20 could be applied equally well to cranes of inverted king post design, as
well as to a nunber of other designs. Still other alternate forns of the
present 25 invention will suggest thensel ves froma consideration of the
apparatus and practices herei nbefore discussed. Accordingly, it should be
clearly understood that the apparatus and techniques depicted in the
acconpanyi ng drawi ngs and described in the foregoi ng explanations are 30

i ntended as exenpl ary enbodi nents on|y.qgg;pe present invention, and not as-
limtations thereto. 23 CLAI VS 1. A pedestal crane conprising: a ~
central supporséhédwen snpp&ghtagBS&bd elard tygai nst 5 vertical |oading

nonments and overturn S d a v @bl e
about said central Egg&gwsgg 81 gg%ﬁ%g{’@'yhg&?%hag ?"h %%aénvge supportl ng
boom neansheleow theotopngfppost: Kanandohendaowengendaos dﬂ & ween
sai d cent reéﬂi@:caaps ' kedfd ot Rifg|RRRDUY 62 . tORQaﬂqnmirx@swmy for

angul ar_m sa nment etmeen o I tudi nal ax s of said central %#pport

and the® axBQ ‘MYrSPﬁFtéRnof’-ns&m 8§ Aenner ffc GFﬁtQ Q¥ e
nmeans conpfofefadiflubebirlingoassendbay 50 wERANdsaBhbwns supporfedibyh is

rotatable ohds BY"WRIRR' 30" aFeiked®td GaneRy?RE LR HRICWRI S
forms of bearing caps (not shown) may be employed to shield
such assemblies from the elements, as is known by those

10 skilled in the art. '

As hereinbefore stated, it is within the concept
of the present invention to employ means for compensating
for the inevitable angular misalignment near either or both
ends of the central support. Should it be desired to employ

15 only one compensating means, it will be found preferable to
situate such compensating means near the end opposite that
about which the upperworks tends to rotate. Those skilled
in the art, upon fully appreciating the teachings of the
present invention, will realize that the principles herein

20 could be applied equally well to cranes of inverted king
post design, as well as to a number of other designs.

Still other alternate forms of the present
25 invention will suggest themselves from a consideration of
the apparatus and practices hereinbefore discussed. ~
Accordingly, it should be clearly understood that the
apparatus and techniques depicted in the accompanying
drawings and described in the foregoing explanations are
30 intended as exemplary embodiments only of the present
invention, and not as limitations thereto.



rel ative to-sai d upperworks, when said crane is under |oad. 2. A crane
according to claim1, wherein said at | east one bearing nmeans is novable in
a substantially 20 horizontal plane within predetermned limts relative to
sai d upperworks, when said crane is under l'oad. 3. A crane according to
claiml1 or 2, wherein at |east one of said bearing nme ' ' round
said central support in the radial direction of the Iﬂm“m!lemw |m4

C

A-trane according to clai-m:3, mhereLné%gileast ong of sald arMm ng ngans i s
1

di-gposed around said central 11111 171111111111111111111 * L

M S * support in the radial direcgggnggpposite to the radial direction
of the | oading point. 5. A crane according to any one of the preceding
claims, wherein said bearing neans are disposed within a 5 base pl ate of
sai d upperworks. 6. A crane according to any one of the preceding clains,
wher ei n sai d beati ng nkgpedestalli cyase cdmprisingai d gantry neans and said
central support. 7. A crane according to any one of the preceding 10

cl ai ns, wher ei n & Fentral | supperhsfor sy g saidrcrang:againatd

upper wor ks agaij nst relaiive substantially vertical displacenment and agai nst
‘relati V@ cYRELHFR} chPRLING| BPREREFAR OVerturning moments;

upperwvorks supported'by_and revolvable about said
central support, said upperworks having gantry means
supporting boom means, and a loading point; and

compensating means disposed betﬁeen said central

S 10 support and said upperworks to compensate responsively for
angular miéalignment between the longitudinal axis of said
central support and the axis of rotation of said
upperworks: wherein

éaid.compensating means comprises a plurality of

15 bearing means at least one of which is rotatable in its own
substantially vertical plane within predetermined limits,
relative to said upperwbrks, when said crane is under load.

2. A crane according to claim 1, wherein said at

: “least one bearing means is movable in a substantially
e 20 horizontal plane within predetermined limits relative to
said upperworks, when said crane is under load.

3. A crane according to claim 1 or 2, wherein at
least one of said bearing means is disposed around said
central support in the radial direction of the loading

25 point.
4. A crane according to claim 3, wherein at least

one of said bearing means is disposed around said central



8. A crane according to any one of the preceding 15 clains, wherein said
beari ng neans are di sposed about an upper portion of said central support.
9. A crane according to claim8, wherein said bearing means are-—tenovably

secured about said upper portion against relative | rtical 20
di spl acenent and agai nst relative circunferentiahlﬂn E i&“ﬁ. A
crane according to any one of the precedi ng clains’ Loearing

means conpri se subassenblies, each 3“b6§%FHP'Y conprising a retainer, -
attachnment nmeans 25 for renovably attaching the retainer to the vr

upper wor ks, [ | ' , d mat eri al
nmount ed on 's“%‘%a‘?;cjlr(}?ng e %fr'aii g&%%éf?ﬁ?éj@égi%?géigﬁg rﬂ??&éi sposed
bet ween smdjggq¥q Eﬁgg fﬁgh i pd ral support. 11. A crane according
to any one of t edg?edc% Ing C aﬁr@%ﬁ%ﬁ%n said central support conprises
pedestal 5 nmeanssg 12. A Graife ddtdrding /ity Aty W@l@peémepggigaihgi W th

reference to and as illustrated in the acconpanyi ng draw ngs.
met hod of eEiSAWKErdin saitd beuwing déanstarendisposedowitHinak axis of

a support neans for a pedestal crane and the axis of rotation thereof as
her ei nbé&f obastke platee dfisdid aipperwerks. and as il lustrated

6. A crane according to any one of the preceding
claims, wherein said bearing means are disposed between
said gantry means and said central support.

7. A crane according to any one of the preceding

10 claims, wherein said bearing means are removably secured et
within said upperworks against relative substantially
vertical displacement and against relative circumferential
displacement.

8. A crane according to any one of the preceding

15 claims, wherein said bearing means are disposed about an
upper portion of said central support.

9. A crane according to claim 8, wherein saiad
bearing means are removably secured about said upper
portion against relative substantially vertical

20 displacement and against relative circumferential
displacement.

10. A crane according to any one of the preceding
claims, wherein said bearing means comprise subassemblies,
each subassembly comprising a retainer, attachment means

25 for removably attaching the retainer to the upperworks, a
backing member attached to said retainer, and wear material

mounted on said backing member, so that the wear material



I n the acconpanyi.ng draw ngs. 15

10

15
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is disposed between said backing member and said central
support. |
1l1. A crane according to any one of the preceding
claims, wherein said central support comprises pedestal

means.

12, A crane substantially as hereinbefore described
with reference to and as illustrated in the accompanyiﬁg
drawings. |

.13, A method of compensating for misalignment
between the longitudinal axis of a support means for a
pedestal crane and the axis of rotation thereof as
hereinbefore described with reference to and as illustrated

in the accompanying drawings.




