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The present invention relates to a building structure
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Rotating structures are known in the art, which
generally relate to the rotation of a single |evel or
encl osure, such as a rotating restaurant. However,
bui l di ng structures nay of course be very heavy and 10
consequently the deBOFASARLE BBUILRENGUI | ding that is
capable of rotating, regardless of whether it is
small and light or |arge and heavy, is not

S{l‘flé‘ir}gg%)%ﬁlri‘gﬁ%ﬁltioﬂ_ I?Qlagegafd ngdéﬁﬂﬁ' rsﬁ%ﬂg% 4R, "RV Fardeular, a

entl ing can consi der abl e and consi deration
hestatabldeufditenstractlied.er al | oads applied due to the
building, in particular due to wind or seismc | oads,
as well as 15 the weight |load of the building itself

R4, SOIL P arTOBIG) 3p MBS ST IAY i o e

r egrafich @Fsa SingVhRiveE br thelobtitd, dubl aissa tatglihg aesthasany.
and that is able to withstand environnental and ot her
factors, in particular wind, seismc 20 effects and

Pl ReE" oot DA RbeE iy B CEBlHss' STV heavy and

CebiegBestly 3hy %retsisgelabﬁ ¥ rexdtadbgdidg 1hdk iY chpabledfongating,
or nore floors; 25 a fixed core support for supporting

t tegadieissli ofg whedesat Bdis suedlt and i lighty oe dargealang &at§ not
the buil ding; rot at abl e annul ar _drive systemfor.. ..

DS HgTPRE o TIPSR Y GRoBE B ETts RGeS PRAFS Building can
byt | S oQetsile Wrdcddstd G 8AbA Sas UBSBABIVeRl 1oy 1224 4a8N68s applied
with the wvertical centreline of the building, the

sys¢ emthabuilgizg, wppeticglarfdusetawdnd 30 sgisphigniaads.osemell as

S%ilref %%fg;ht load of the building itself and.its contents.

There is therefore a need for a rotatable building structure that is able to
rotate regardless of whether the building is light or heavy and that is able
to withstand environmental and other factors, in particular wind, seismic

effects and variations in temperature.

The present invention provides a rotatable building structure that
comprises: .

a vertically extending building having one or more floors;

a fixed core support for supporting the building, located
substantially centrally beneath the building;

a rotatable annular drive system for rotating the building, located
lower than the building and with its centre substantially aligned with the
vertical centreline of the building, the system having an upper surface and

a planar lower surface;
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the planar | ower surface of the annular drive system
and wherein at | east one of the |ower surface of the
annul ar drive 5 system and tfe upper surface of the
out er support conprises a bearing material,

per m t hifed o4k isappéit, Istanpeheauth dié uensips deineosyestem, the
the fixed outer support, such that the annul ar drive
syspraTl | Baving at eplapim WPPT ayvaFaceo that apeptactie g rvganar lower
system The use .of a ana o pl anar bearing

sy LA f’%?her 8’?15@%&%"3 Sﬁ'ﬁh@’cu@arl y beneficial as it

per m t $yehgindhi VBastY 5heNoft ehSUe®es Sfuifdee boOtibleeammeduy drive
as well as light buildings, even in the presence of

| ayseml ahdrtbesuppert srefadeuiof dhe ek FURBORA ¢rMBFises a bearing
sei sm.c | oads, .Furt her nor

. . such system.i 5 .
¢ GHPER POTILIHS TORIRNOL 4BE GPTRE R aafbel bysy the fixed
i%ﬁ%e‘?"éu@hb?ﬂ? tol erances. The system of the present
i nvent | may be used for rotating any size, height

and weisgtit todt thei drtivhay, dEi0e Isystear 14 cofatad viche pdywirele planar

of the present invention may be used for heavy

bPerEN&SYSted-g. buil di ngs having | oads of up to 10000

ton mass or higher, preferably up to 25000 ton nass

or higher, such as up to 50000 ton mass or higher,

e The 6&000 & phanaags planhi haring (system fod @OCKigh. is2partiularly

conpari son, non-planar bearing systens, e.% bal |

bé’&flﬁﬁi@labras_rlélP%”Fnlt%é@eérlﬂ@aﬂsﬁdnsﬁ?sf‘&?@,%f Uy fqtateeheqyy as

C%éi?dasbﬁgﬁ{ %if'd‘fﬁéschvéw ifafR B%gence of lateral forces on the
building such as wind or seismic loads. Furthermore, such a system is
tolerant in terms of manufacturing maintenance and installation

tolerances.

The system of the present invention may be used for rotating any size,

height and weight of building.

In particular, the system of the present invention may be used for heavy
buildings, e.g. buildings having loads of up to 10000 ton mass or higher,
preferably up to 25000 ton mass or higher, such as up to 50000 ton mass
or higher, e.g. 65000 ton mass or higher. (lton=1000kg).

In comparison, non-planar bearing systems, e.g. ball bearing or roller
based bearing systems, require each curved bearing surface on each ball
bearing or roller to be identical in order to ensure even load distribution.
Furthermore, the tracks on which the curved surfaces lie also need to be
precisely installed and/or machined. This results in a system that is

expensive if it is to be reliable.
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precisely installed and/or machined. This results in a
systemthat is expensive if it is to be reliable. WO
2008/ 017835 PCT/ GB2007/ 0030073 3 The rotatable annul ar
drive systemis suitable for rotating the buil ding.
Accordingly, when the rotatable annular drive system
rotates, the building is Iikew se caused to,rotgteb. s

e building.

THhe neggtableopnelanpireve pestameis suifyiie dorsrodyiens 4

friction, or due.to i cal ' S oy 1s
B PSPy BRLRES YRR Pt pnae
one1iRERod ERMded Yhebtatdle TaiahAR, efoandiingsledibev@ue to forces
systemrotates, the building is |likew se caused to

r stclt es duietibo, theluepise physicslacennsrtary eing uspd ttepgonnect the

bei ng attached to th Bui l.di ng. The attachnment nmay be
dABAYar drlye stesm t%ﬁ@%' BfM&nnect ors for attaching a

building to a foundation conponent. Alternatively,
friction may be used to create a degree of attachment
bét weenethbedinppes vehenf dheerashtablee anysae drivedsysiem rotates, the

building., sufficient to cause the building to rotate
WREHEE is oot cCiiRg) & Tarets, dligs 12 BpoRpiG: SPUBCE of the
Fggstgéaﬂalng'at Bb@No fthe HuiRin S UrFRC 8 AR MEPDeOdue to the
t upper “surface of the system and/or on the | ower _
sukd acke pHystdue bordedtory. forl retmobingrzodiviking tcher foundation
present invention_ provides a rotabable bui l di n

SEPUOPOPEE- t AACTRBRSLY s dEiCtion BayePt it V&{F%‘%dianaegfee of
byi.l di [ one. o re,f IS fad e i1di
Sﬁ‘gg%ﬂgrﬁ%@%‘é’h@@en rfﬁle nt%pp{%eﬁgg%ifgg.o? t@l ggégtt@{gld%ﬂﬁ the building

or suppor I ng,

sybsi@ashi & byuwenierghildinpapeatitet wkebuhid dotaggbla annular drive
rotatabl e annul ar drive systemfor rotati

or, ating th
beystemeptatesc aFed expainke. 2 hagh @ﬁétl_aaiswafaﬁa oAy O g3pd on the
cRpPE P RS PP RN heot IREE Yo HiBec3e MR bfidne
sur face
In one embodiment, the present invention provides a rotatable building
structure that comprises:

a vertically extending building having one or more floors;

a fixed core support for supporting the building, located
substantially centrally beneath the building;

a rotatable annular drive system for rotating the building, located
lower than the building and with its centre substantially aligned with the
vertical centreline of the building, the system having an upper surface
that is attached to the building and a planar lower surface;

a fixed outer support, located beneath the annular drive system, the
support having a planar upper surface that contacts the planar lower
surface of the annular drive system; and

wherein at least one of the lower surface of the annular drive

system and the upper surface of the fixed outer support is a bearing
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upper surface that contacts the planar |ower surface

of the annular drive system and 30 wherein at |east

one of the |l ower surface of the annular drive system
and the upper surface of the fixed outer support is a
bentdrigl, WorR(08{:017@8on PETHKBANNTIA0 0BOCY systemaioeer dhe fixed
permtting rotation of the annular drive system over

t pwtef iS¥BAOrtout er support, such that the annular drive

syst egklilcgl fﬁn)attf{kg dan\ﬁhfaé*adt@#r@?ﬁé'teltnoispf(ﬂ%'& Vigez?gilzﬂﬁr to planar

syste € SYystémo e present claine
IBM@Q&é@?mEﬁﬂe fixed outer support may be discrete or
continuous. In one enbodinent, there is a single

conti nuous fixed outer support that 10 extends

ggxgt%g%:nhsyts% golfg agplgeos\gg cf'ali'{nfeacﬁfvgﬁtiéﬂ,e RO R og{eirvﬁlpport

tThuous f1xed outer suppof

NBayose alér&eidraltintldape, for exanple square,
circular or rectangular, provided that it is present.

3eneath sufficient of the |ower surface of the annul ar
ive ; h_ that th I dri

-G8 06 GoRe i thed ot amedt gop S, Hied Y8 bEBort that
ZF‘F@%P%%{H thé RLEFCNEwbeRasfabe SMbsiaRhhaldrydalé Bistem.

| ower “surface of the annular drive system
| This pingie cortnentzotiked putdrheipponginay demeny soiigble shage, for

outer support is, annular. The annul ar shap .

S GRUEBISy 0T < GSHIRL (041 FSPteRgTenmpropefniigld is present

dh@ﬁ@&ﬁrsu@ﬁcfelﬂ? AV Rl iRV 6t 8 afBfla@ i @kystem such

shape may suitably have substantially the sane

exliarthal argivdaretieive asystdme cannuotaie olvdrvihe Syed emer support. In
one embodiment, it is present beneath substantially all or all of the lower

surface of the annular drive system.

In a preferred embodiment the single continuous fixed outer support is
annular. The annular shape may suitably have substantially the same
internal diameter as the annular drive system. The annular shape may
suitably have substantially the same external diameter as the annular drive

system.

In an alternative embodiment, the fixed outer support is made up of two
or more discrete units. For example, the fixed outer support may be
made up of five or more discrete units, preferably ten or more discrete
units, such as twenty or more discrete units, for example thirty or more
discrete units, such as forty or more discrete units, e.g. forty two or more

discrete units.
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five or nore discrete units, preferably ten or nore
di screte wunits, such as twenty or nore discrete
units, for exanple thirty or mpre discrete units,
such as forty or nore discrete units, e.g. forty two

or Ther@se df SCheddilamisySterBQs Wend@i@R101 7835 use of two or more
PCT/ GB2007/ 003007 S5 The use of a nodul ar systemis
befiserede aynitsTHeay dee Gflvaniegeeunon ethagi i§ caldows ufnirt siarayready

be vant ageo in.that it allo for, nore ready

P EMRCRY o i b, B o e e FPaer surface
| 1BedéPRY with{ 208 oREGAMBRIMRAE- (Hd dPRPeRMIREL WBBking up the
the discrete units making up the 5 fixed outer suppoOrt

ardxed ayterd sepport tanatadaptdd cach bieatj emdhedampbe jicked up. This
then _enabl es .t he adj acent discrete units to.be L
pr@sgu"r‘}a?’i%ﬁ thenad AP Bt VRGeS THE 1088 JisstHeedr sbrepelieving
unihk 168d BR therligset uﬂi'ﬂ%ofﬂe)&_%?la%léﬁ_er support made up

fromtwo or nore discrete units may be 10 any
sui t abl e shape, for exanple square, circular or
rovi ded hat it is present beneath

I . ]
;ﬁf}ﬁef‘ E%H? 518pr tsmpq%v%%é%u? ffE@ 1350 pRanQrisarete yajtyanay be
- | ' t .
oUB UeaD . KBt i B UL R SONLILA, Brovided

i sthpt &t éstprbeme dicdhesthbsugfidiemd by thAt llower sakrfacef ot fige annular
| oper surface of the annular drive system 15 In a )

prEf e sEYeRN B thahithe manplagedrivrseviesuppbretapmaen the fixed
fr i e 1.upj | .. T nnul ar .sh

| ACSEERELS 1 e AEH X is DAY By ARy

di anal ef ths 1éher surfadeast thd MenE@¥SHERE sThenannul ar
shape may suitably have substantially the sane
external dianeter as the annular 20 drive system

In a preferred embodiment the fixed outer support made up from discrete
units is annular. The annular shape may suitably have substantially the
same internal diameter as the annular drive system. The annular shape
may suitably have substantially the same external diameter as the annular

drive system.

The fixed outer support and the fixed core support may, in one
embodiment be integral, forming a single support unit. In an alternative
embodiment, the fixed outer support and the fixed core support are

separate.

The planar upper surface of the fixed outer support and the planar lower
surface of the annular drive system may be the same or different

materials.
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outer support and the fixed core support are 25

separate. The planar upper surface of the fixed outer
support and the planar |ower gsurface of the annul ar
drive systemmay be the same or different materials.
3@xn\y‘Q_ﬂﬁ|®£ﬂé Qﬂitﬁﬁiﬁlfﬁé@t’y@@@@@d Q63007 tie Alwnasuipgpeblsarface of
materials ma e used to formthe planar upper surface, .
othe fiﬁédfqu%%% SYRRASE a@éptbérnla%dlq"ffg‘ HIrERRsr gf)é%ﬁﬂnulaf drive
surga&p of the annular drive system 5 However, at

| 854t Mone of the pl anar | ower surface of the annul ar
drive system and the planar upper surface of the

fi xed outer support conprises a bearing material, )
pEtawaver n@t rleasit pum off the hplangm lewer gurfpee Sfsthenppygar drive

the fixed, guter support. Kkid. I .
ppe gt Y Bland R sifaeh 30 9 it URE APLGR cqpprises
t H%rﬁ%ﬁﬁﬁ@ﬁaﬁ, Opdithiftinde a6tafign®H eid ahndlar tdrevel Gystem over
regi on where the surfaces in use contact one another

i theofided awepenpport. r dsahe okilddd nren wowld apperdisie, it is only

system over the fixed ter support via | anar, 1.0 .
bR aen Ho caystat e i Tigede fisg: Rapdpd Apgyl in e
adgliibh oRabley 1RE sHTES&NIn Life TBMBART0R! hndthet B€ order to permit
remai ning regions of these surfaces. 15 In one

enbadiomeof thatanhekst ddne sghtenhevel aharfikeheuteuphprat via a
of _the annu{ ar rive system and.the

| . .
Sﬁ}qm&éet(bf PYHar f PxE S yéltérgupp qWey rﬂag%%é# ﬁlg{atemal may
nﬁ&?ﬁio@llaﬂ pﬁ% :?éHéfn@QinrM iPMi0fort ihe AMMUhAIs BEdi¥Bs of these

system over I xed outer support.
surfaces.

In one embodiment, at least one of the planar lower surface of the annular
drive system and the planar upper surface of the fixed outer support is a
bearing material, permitting rotation of the annular drive system over the

fixed outer support.

In one embodiment both the planar lower surface of the annular drive
system and the planar upper surface of the fixed outer support comprise
bearing materials. Suitably, each of these surfaces is a bearing material
in the region where the surfaces in use contact one another in order to
permit rotation of the annular drive system over the fixed outer support

via a planar to planar bearing system.

In one such embodiment both the planar lower surface of the annular
drive system and the planar upper surface of the fixed outer support are

bearing materials.
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materials. Suitably, each of these surfaces is a

bearing material in the region where the surfaces in

use contact one another in orger to 25 permt rotation

of the annular drive systemover the fixed outer

SUppa talterh@ive Mrabediniedt plaitar tleeplamey $yweengurfaveoné the
such enbodi nent both the planar |ower surface of the
apmular drdye \SYSEPE tOMBHESt REAPNG MRAEGH e WA ke i fplanar

the fj ut er..su I ar | 34 .
el 158 KR RLBRAN o s, R L TOLPRAE Bl e
eraeh \Ritire i0M Yisé RenflcBNeie plaver uppéd anda@f of ki fixed outer
annul ar drive system conprises bearing material .

SeiiprasE yn arder o qreamit refasionselt thec anwflar Keivenaystem over the
dr.ive systemis a bearing.material in t egi on

WRFE oY ol Pt Bl R B s Bt Pace o

the fixed outer 5 support in order to permt rotation

of the annular drive systemover the fixed outer

slppwet swiha emholdiment, t enly| theaplasearlomgrsyfage of fhenannular

ch.h enbodi rent , .onlg%%thelbpl anar | ower surface of the
afiiiye 27 Stegt 13, R°aY BIY % hearing material. 10 In a

further alternative enbodi nent, only the planar upper
surface of the fixed outer support conprises bearing
mid ar fuather Slierablive ettbedphamaronlypperplsearf apgerofurfdne of the

fixed outer support is.a bearin rmte{?:]al In

e
r BFPENOUEATPPOFT GRMEECS oREUERS PRAETH andt [adhey the planar
;gﬁé‘l@fﬁn@ﬁcet (I_;Keth%nf?ic'étzcﬁf)u%'s ?gaﬁ RYSh&M AN nAes1 {0he region

rotation o e annufar drive system over the
f whede dutiarussuppotatisyvile dlaplaankiwdrosypifacmrof béar amgular drive
system _In one such enbodinent, only the dol anar upper
sHyftameinordeiets peayitorptation of the adnular drive system over the

fixed outer support via a planar to planar bearing system.

In one such embodiment, only the planar upper surface of the fixed outer

support is bearing material.

The bearing material may be present due to there being a coating or layer
of bearing material provided on the lower surface of the annular drive
system and/or the upper surface of the fixed outer support. Alternatively,
the bearing material may be present due to the lower surface of the
annular drive system being made from bearing material and/or the upper

surface of the fixed outer support being made from bearing material.

Examples of suitable bearing materials include: alloys, such as bronze;
plastics materials, such as PTFE (e.g. Teflon ®); greased metals, such as

greased steel or greased stainless steel; and oil filled pads.
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the annul ar drive system and/or the upper surface of

the fixed outer support. Alternatively, the bearing
material may be present due t® the | ower surface of

the 25 annul ar drive system being nmade from bearing
nﬁr%fﬁr%dﬂyﬁnrﬁw Hrearing mpt@érals e o stasic t:h@“fqumdofnﬁtleﬁon of

U bR R atiol A B PR e e MR vl oty FEERIGReS such
bas)ozps orAbagk ] %s'ﬁ%@ﬂe‘r%l? 0.3U6P 18%ef, Tiikn( & 0.0752bF ®hwer,
(r)): greased netal s, such as 30 greased steel or

f@a@@mrded] A5 esdosteeetuchard0 dill of ldwed epgad§.00M0 or lower.
2008/ 017835 PCT/ GB2007/ 003007 8 Preferably, the
bearing materials have a static coefficient of

fPfé%"EferI’ Ofhe Qeé’?u?%’ ] Q8415 1BYER éﬁné}m%f’c@fﬁ'c%‘i‘@r@f fFR'h%n of

prefer ab . ower, such as 15 or | ower;

p &F er a‘vber Osﬂlchoas IOo%elor lsweh; msar@ ;@é‘feraxblyl @\&M Iommr such
exa 0..05 or | ower,_ such 1 or

CNOBTkS oF 1951 Mt prieat b %%varwgs WDl ips lower,

hﬁ%eeﬁngmems ogqggk%%nto 91 fr%%kon of 0.3 or

| ower ch as I“ower; nore preferably 0.2 or
| ower, such as 0.15 or Iomer nost preferably 0.1 or
| ower, such as 0,075 or | ower, for exanple 0.05 or
| Brderably gthegbepring magsrials hape pr gpide spp§ficiemeobiiptionand

r?aﬁﬁl%' @oel?ﬁ%ffen‘? O?tf?l{CP%FCtﬁg{ Iﬂf?ér atoo(gs b '18§sbjo'}8%3gb1§ 0.01

amc coefficrent rrction

|@IS$GSSD|f61f exable 0.00F75 oF 1és@$$norfe0[5re€é<@lﬂ§‘ ©.00307 Jes¥, most
| ess, nDre referably 0.005 or |ess, nost preferably
opsbembsy 0 Q25 orless, 0.a0dk08F ordess. 15

The planar surfaces may be lubricated/greased or unlubricated/ungreased

in order to achieve an appropriate coefficient of friction.

The use of bearing materials that have a small difference between the
dynamic and static coefficients of friction is preferable, because a
‘judder’ could be created if a significant variation between the static and

dynamic exists.

It is therefore preferred that lubricant/grease is present on the surfaces of
the planar to planar bearing system in order to reduce the possibility of
‘judder’ occurring, in particular through forced lubrication of the surfaces

of the planar to planar bearing system.

In those embodiments where one of the planar lower surface of the
annular drive system and the planar upper surface of the fixed outer

support is not a bearing material, the surface may be any other suitable
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bearing materials that have a small difference between
the 20 dynam c and static coefficients of friction is
preferable, because a 'juddey' could be created if a
significant variation between the static and dynam c
exiasérgal. | tEqmaltyheiefthose prdfoelimenitst Matere not all of the planar
| ubricant/grease is present on the sur;aces OL} %5 tlp*g
plaswer sufage Hiathenaniylay i aritem srde pet Ayt dbhe Rianar
possi bil i fe 4j U ' Lng, s rihcul ar :
RPBbg Ha¥e & Hepiied o R8° bl is, Pobd B mpaterial. the
pk@fahii® spHasambeati dy siet emitable thosdalentrodi aranige, the
where one of the planar |ower surface of the 30

aswtfhes miyi Reestegk oe miadmgst fieehl anar upper surface of

the fixed outer support is not a bearing material,

the surface may be any other suitable WO 2008/ 017835

P& CBARAY @3R0dystén nBiEbudltingEeisd! tyntatn ehttoseher directly.

enbodi ments where not all of the planar |ower surface
ofintdne emwbolizmends ithe anyadamdeivg/ Bistertangl pugfing,gmay contact

pl anar . upper. suyface of the fixed.out.er ' .
SRR ARG L Sad e RRHRTL RO Lo ppysica
a@)ﬂ]}gﬁ’éd’i@fs SH t ApAGiARt £ Bﬁhdingo ko EXaffindatibhe cofponent may
surface nmay be steel or stainless steel. The annul ar

disiriteblyyist esadand bui | di ng may contact each ot her
directly. In one enbodinent, the annular drive system
and buil ding may contact each other and be attached

L O\ 1p188005 N8 ke dain'h%ﬁ%}]f! éfrivg%ggﬁs% ieRAkaldyy i Blildfhe to rotate

connectors for attaching a building to a foundation '
covipaneint romyes Siiet abl yinbeeos edeand.t er Inat onee| yucht hadternative

annul ar drive system may, cause the Quildi.ng to ratat
AREIPAmEB, a fiss IR0 AL, FEdeTmaas DUl G L Atached

ali} &40ty Ve Fold | B 1okRE @RfMlealordiey HuINEiEay be

aﬁ%@ggﬁ%i n&: Ogrmﬁﬁgﬁgsg%’tac ed eo &May
connected to the upper surface of the annular drive system via one or
more other components. Conventional means for attaching a building to a

foundation component may suitably be used.

The annular drive system may be any suitable size in view of the building
size. Preferably, the annular drive system is sized such that it is located
close to the edge of the building base, for example less than 0.5m from
the edge of the building base, such as less than 0.lm from the edge of the
building base. In on embodiment, the annular drive system has a
diameter of 15m or more, such as 20m or more, e.g. about 20 to about

25m.

The annular drive system suitably comprises an annular drive ring and

one or more drive means for turning the drive ring.
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conponents. Conventional neans for attaching a

building to a foundation conponent may suitably be

used. 20 The annul ar drive syftem may be any suitable
size in view of the building size. Preferably, the )
ahhel e eaechvériggsmems snasi hed agaeted hatthet anrulpp il ring.

clhose to the edge of.the building base, for exanple._.
o3RRS, 6 F e ey s PR SOBHAT G hee. With the
Shiehllas dre@S ridaf QuAdnid r O, tihe eﬁgggingf withete2%h on the drive
bui | di ng base. 1 n on enbodinent, The annul ar drive

syisgem has a dianeter of 15mor nore, such as 20m or
nore, e.g. about 20 to about 25m The annul ar drive
system sui tably conprises an annul ar drive ring and

3PhONE Olchn®ife Hidavs PSR sditdoié @Héa{ﬂgefo‘ilrthi‘lﬁngitﬁg-ring.
WD 2008/ 017835 PCT/ @B2007/ 003007 10 The or each drive

nEansxamplbe the tdctee dndanst may aba skebactett ifvenr ilipar actuators,
Alternagtively, the or each drive neans may contact and
eBefige OF CRYIPS BRATL I QTS @7F0 Rg8ed FRAHS ring), gand grip
bchﬁBgﬁgiethn .sgptehﬁ?th on the drive ring. 5 The or
eac rve ans nmay be any suitable neans for turning
the ring. For exanple, the drive neans may be
selected from |inear actuators, gears (for exanple
gBdten Hpear qntpgierpateoutedydheseamal Rismerhgicalapy elpefrical and
pysh yst e | hear. 0 .
o i gAY B Tl W0 TR MRL TSP and
| pPn@ahiti€ vhak, bed seletCiRls f Midiafthall sigbwdjaoRs.

hydraul i ¢ and
The use of linear actuators is particularly advantageous because they
allow the delivery of more torque than other drive means, e.g. gearboxes,

which is in particular useful when the building to be rotated is heavy.

In one embodiment, the annular drive system comprises an annular drive

ring and one or more linear actuators for turning the drive ring.

Suitably, the annular drive system comprises an annular drive ring and
two or more linear actuators for turning the drive ring, such as four or
more linear actuators, preferably six or more linear actuators, for
example ten or more linear actuators. In one embodiment the annular
drive system comprises an annular drive ring and twenty or more linear
actuators for turning the drive ring, such as twenty-four or more linear

actuators, for example twenty-eight or more linear actuators.

Preferably, the linear actuators are equally spaced.



pneumatic ranms, and screw jacks, including ball screw
jacks. 15 The use of linear actuators is particularly

w@edwanimgeous because they allow the deliveryPOf/GBRI02/003007
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torque than other drive neans, e. g. gearboxes, which

is in particular useful when the building to be

rotated is heavy. In one enbedi nent, the annular drive
system conprises an annular drive 20 ring and one or
nmbherd imwyabe alriveatnorags flocatedrcmlyigmthléiedﬂlevérwe mgng, or there

it B G, oA oGt Gl (o7 Qe (1 A nc L desp dmay e

f Hflvé Ll'l'i&in@ Qobied Bdil ‘??sﬁli@ Qnd %ﬁ?ﬁdé‘ﬁhé ArfveQfing MO €

| near actuators, preferably six or nore Ilnear
actuators, for 25 exanple ten or nore |inear
agt uators. ILn one enbodipent the anqul ar . drive s

pe sabodimenh thetp ¢ ilpsar PG loGRisdy Y TR $he Trive

g actuators for turning the drive ring, such as
tme ty-four or nore linear actuators, for exanple
twenty-eight or nore linear actuators. 30 Preferably,

the linear actuators are equally sgaced. WO
25D gmo eressatpeer/ copbobineobibere are ¥inerk aphyatpes derated only

nggggde% a&rqge Qiqlly outside the drive ring, or there
ri

Ve heans | ocat ed only inside the drive ring,
or there may be drive neans |ocated both inside and

outside the drive ring. 5 In one enbodiment there are

| Im@apreée;ltraét%nhodlm dBergnise linsdrdactugtorgrlogatedr hefy, inside
l.t.ernatjve errbodl ment 1z

acrtluat g 1ge & rive ¢ qu Lgagh&ﬁle ﬁ%s” ilnggraactua&cgs may be

|'oca ve Tl

apiyel&d 1 PaBEDAMINBRY of Beste @i&"%élh@@@&t@@bﬁﬁh@é $he ring and
Iocated both inside and out3|de the drive ring. In

pehet otbar deing s eorriespending focativnsingide the ripgovi ded in
pairs, with one of each pair being | ocated outside the
ring and the other being at a corresponding | ocation

| padrdeari{etdd Near actuators in each pair are at an angle to each other;
more preferably the linear actuators in each pair are angled such that the
force they provide in the direction of turning the drive ring is additive but
the force each provides in directions other than the direction of turning

the drive ring is cancelled out by the other actuator in the pair.

The annular drive system may be indexed or continuous. Accordingly,
the building may be rotatable in an indexed fashion, by set increments, or

continuously.

In one embodiment, the annular drive system is indexed, and comprises a
ratcheted annular drive ring and a set of one or more drive means for
turning the drive ring by one or more ratcheted amounts in a single
direction. In one embodiment, the system further comprises second set of
one or more drive means, in the opposite direction to the first set of drive

means, such that the building could be indexed in either direction.



15 Preferably, the linear actuators in each pair are
at an angle to each other; nore preferably the |linear

w@ewsatmss i n each pair are angled such that tPer/GBo0C®03007
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they provide in the direction of turning the drive
ring is additive but the force each provides in
directions other than the dingction of turning 20 the
drive ring is cancelled out by the other actuator in
the pair. The annular drive system may be indexed or
conti nuous. Accordingly, .the building may be

r dhaeapuEar; Wlﬁrmﬁd@gﬁﬁ’efdd%ﬂe%?r BYNUERYOYShcr enent s, o
conti nuously. 25 In one enbodi ment, the annular drive
systemis indexed, and conprises a ratcheted annul ar

dIn vee linfighdam@dng thete Of a ghiggleorconmneouly aveulaednyefring. In an
turning the drive ring by one _aor nore ratcheted
arbemasvererabedingng thei el aofrive Aighis Bage diPnehtwo ©Rgnore
S furthers co | Ses et .

SRS P T8 P RRFASt oL o1 B PR IR0 w of

SeilveQfr Mok @isoreRNenitss Yrbfdrhply teheobuidrdidigererulgithesuch as
i ndexed in either direction. WO 2008/ 017835

POV#EB200 7aye 3ecretel pnithe famearapledtiing o1 APraedistrete units,
spigh & EurftichuBte ST T 6. TR, SR bg pOIE Bsbionics

alternative enbodi nent, the annular drive ring is made

up of two or nore discrete units. For exanple, the
aNVhdnathelrnyelar i drgveraingots made wp obfdis¢rele vaits mshese may or
di screte units referably.ten or re discrete units.
SHE S cqitaris ok g o bl et P Bl S G i bns are
t Bblet Yo Qho PO el tRET 8580 WS supPdtehsih H10H T heOhnABGE drive
di screte units, e.g. forty two or nore discrete units.

18y anisttoeatad ik arplemarvi® pliangr beanmgleysipmoef di screte
units, these may or rmay not contact each other,

provided that the annular drive ring units are

The use of a modular system is beneficial. The use of two or more
discrete units may be advantageous in that it allows for more ready
replacement of the annular drive ring in the event its lower surface
becomes worn. In one embodiment, the discrete units making up the
annular drive ring are adapted such that each can be jacked up. This then
enables the adjacent discrete units to be pressurised, thus relieving the

load on the discrete unit to be replaced.

The annular drive ring and fixed outer support may both be made up of
two or more discrete units. In this case, the annular drive ring and fixed
outer support therebelow, with the annular ring being rotatable over the
fixed outer support, may be provided by the use of pot bearings arranged
into a ring shape. For example twenty or more pot bearings may be
arranged into a ring shape, preferably thirty or more pot bearings, such
as forty or more pot bearings, e.g. forty two or more pot bearings. The

pot bearings may have any suitable combination of sliding/bearing



able to nove over the fixed outer support such that
the annular drive systemis rotated via a planar to

w@bk@sar7sheari ng system 15 The use of a nodul aPCEHEBR@M003007
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is beneficial. The use of two or nore discrete units

may be advantageous in that it allows for nore ready

repl acenent of the annular drgve ring in the event its

| oner surface beconmes worn. In one enbodi nent, the
diSEE@Ise it RickSraamke REtEhd Hisov0diacumsien oflthe/ suitalilg materials
adapted such that each can be jacked up. This then )
efrabltbe phsandjwéeges; diosc ﬁﬁ@@Piﬁwinglpﬂ@? bRTBEe s4tiare ewith a
t hus reliev'qg_the | oad on the discrete unit to be
r@ﬁpﬁgﬁﬁﬁe%k 13450l ar drive ring and fixed outer

support may both be made up of 25 two or nore

discrete units. In this case, the annular drive ring

afitie funitsdforothee ansulppairiver Hiagedyel/ o thevunitst fg thenfiked outer
ring being rotatable er.the fixed outer suppqrt,
BSPRAET P e By HHRI SBARS 2Bt SBCar 58 Y aqghipxample,
| B Be'inBEpStARey 5OTseREMIP R WeBlanglarMBgBaRObnd circular
bear i ngs mag be grranged into a ring shape,

psledpessably thirty or nore pot bearings, such 30 as
forty or nore pot bearings, e.g. forty two or nore pot
bearings. The pot bearings may have any suitable

;W@%%@?Sgg%gg'f% neé Qﬁ?ﬁfa?girm 298I A EBIRits for theefixed

13 surfaces, Iin accordance with th
abatee dippous snan bef sdlbeted uigpabpeately eni wlesv off othet veight and

pl anar surfaces; for_exanmple dinpled PTFE surface with
P hekgs of the Dralching. Jiqyale. the ShARe ARASL BF thtse units may be

oORgr R i £ fon TR Boigi Bl et OF e uldne.
They may, for exanple, each be independently be

sel ected fromrectangul ar, square and circular .
sHhpebuildmeTHeructisse MaF CQRIRTESS! et RE BRI BTty ghat are

"% o304/ QL q Uikt $ehfind W6ibli¥PYt the building weight (load) when
the building is to be stationery, whilst the annular drive system may
comprise one or more portions that move and that that bear at least a
portion of the building weight when the building is to be rotated, the
building structure further comprising means for transferring load from the

stationery portions to the moveable portions.

Sufficient load should be transferred to the moveable portions such that
when the moveable portions are moved, this causes rotation of the

building.

The stationery portions may, for example, bear 80% or more, such as
90% or more, e.g. 95% or more of the building weight when the building
is to be stationery. Accordingly, when the building is to be stationery the
moveable portions may, for example, bear 20% or less of the building

weight, e.g. about 5 to 20%.



outer support nmay be selected appropriately in view of
the wei ght and height of the building. Equally, the

wGahape1mexl si ze of these units may be sel ect ePCTE&BRI0MH03007
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in mnd the weight and height of the building. 15 The
buil ding structure may conpri se one or nore portions
that are stationery and that {pear the majority of the
bui | di ng wei ght (load) when the building is to be
stationery, whilst the annular drive system may
conprise one or nore portions that nove and that that
beWheatloadakas beempanpisnrast, when lihe |bdiildingwes ghtbenhemated, the
the buil.ding..s to be.rotated, the 20 buil dj
soRoBE RrbRe mSatni SRHE e ditar | 8 ottt SRS or ppgge of the
| oad1din®rwdiBRt whleAlthONRAMIROLS kOB doPatbde s 881808 or more:
portions. Sufficient |oad should be transterred to tﬁe
nmyvebdsiablypche i moseshlehpottains Wwhan 0% oovemabd eof the building
portions are myved,. this causes rotation of th 25
Do eyl finnds Jo e iorand. hayeraapicdYemramore, e.g.
begy, 83%mete,"Qich asSIER 90% or nore, e.g. 95% or
m)reoof thee buiCI d%sng vve(lﬂglllwlto when the building is to
be stationery. Accordingly, when the building is to be

| e portigns may, for exanple,

st.atianery the 30 npvea ) i
bdr tBosborligasnt ofiny Hé‘?%uitq’ RerEt wetaiian of the apgutarsdrive

508,40 0PI 55, FETLCESRLTI AR 1y el e,

r dt as evhly tieeesymy efobl & okt ioadsofmeye pldrar eoar®! SurfR@AGLS the
at | east 50% or nore of the building weight when the
bURP AR | ROTEigN 0k dhat anulay diives sgopnbransoitbe planar upper

pr, r h v rtions r .70% o0 re qf .
PELGLNY P RER G, RoRRE) T8, PRl B roion
r ovtadredthef planex aowee s8UcOofMieemofedble FAMRE FOHR annular
such as 95% or nore. In this enbodinent, in order to

pélriie sysemy parh the plararanppérasurdages of the féxest entesveupport in
tI’ﬁg?fcioﬁ%%t%lfjltGearnO%ﬁJe[%port via a planar to planar bearing
system

The means for transferring load from the stationery portions to the
moveable portions may, for example, be pressurisers that are used to
apply pressure under the moveable portions to transfer load from the
stationery portions to the moveable portions; for example inflation with a
gas, such as air, or with a liquid, such as oil or water, or with wedges
could be used to apply pressure under the moveable portions to transfer
load from the stationery portions to the moveable portions. In one
embodiment, a hydraulic fluid is used to apply pressure under the
moveable portions to transfer load from the stationery portions to the

moveable portions.

Suitably, the load transferors are also able to transfer load back to the

stationery portions from the moveable portions. For example, if



it is only necessary for at |east one of the planar
| ower surface of the noveable portions of the annul ar

waleiose13yst em and the planar upper surface of P€TI6B2007/003007
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fixed outer support to be a bearing material in the
region where the planar |ower surface of the noveable
portions of the annular 15 dfkve system and the pl anar
upper surface of the fixed outer support in wuse
CPFYsGhisaiCarRNAtE! theT pessm@nandar ther ansfeable pgriieesd can be
fromthe stationery portions to the noveable portions
negleadedrbedamyessuriéngr essuri sers that are used to 20
apply pressure under the noveable portions to transfer

| oad fromthe stationery portions to the noveabl e

p?h@rﬁ%aﬁiﬁbo@ﬁ_@ﬂﬁb@itiﬁl?|mﬁvbcmhilg'ht fri@iorgessfasaicdo d@mt when

air, or with"a liquid, such as oil or water, or with
weitiglesad deulrdnsfernedetp tthe appr§alle crestioas Hwse isha degree of

bl b f I ] .
cekreeny Qebome oy ERY. ot BRI BlGton, o

25 enbodi nent, a hydraulic fluid is used to apply
pressure under the noveable portions to transfer |oad, .

f Tmrotehembodtmenterthe pomulandrive sylstem ripokigies ean annular drive
portions., Suitably, the load transferors are al abl e .

t &gy Bl ISy moaga{ﬂ\éaaﬂgt%a& %8”83 6tn i?aé{ i bRSF {}8% o(?ff :&%Jen 2’ utding
f | Id @NSe ré&i@fedexRMBEhuildi stem includes
28‘%@%%2‘%%‘?@%@5’6%%% 003007 15 pr essu?li slél_\rggyar e
usestatibheryprrags wha baser theheajonitallf ethpobuilding swighie (load)
rel eased by de-pressurjsing. The veabl.e. portions
swheapithe RHLBEniyHOf Ig? csttgtéﬂn%ré’ p ?ﬁ’@e,%uélgu?gn Ardghdne fyriher
t | f i &8B! LatRHdry Pttions to th
t%grrné rﬁgg %h%é%l?gg;gfeir{sgét}f%ghlkgﬁtf?&gi recstelly oryqﬂﬁ tons 1o He
| mEbveabld yortignst he building by friction. In one

enbodi ment, the annular drive systemincludes an
annul ar drive ring that is noveable and that bears at

SR RS o L0 DR s

i ncl udes
In one embodiment, the annular drive system includes an annular drive
ring that comprises one or more moveable pads. The annular drive ring
may comprise any suitable number of pads but may preferably comprise
four or more moveable pads, e.g. eight or more, such as ten or more;
preferably 12 or more, e.g. 20 or more, such as 24 or more moveable

pads. The moveable pads preferably can move in a circumferential

motion; most preferably they slide in a circumferential motion.

In this embodiment, the building structure also includes one or more
stationery pads. The building structure may comprise any suitable
number of stationery pads. Preferably it comprises four or more
stationery pads, e.g. eight or more, such as ten or more; preferably 12 or
more, e.g. 20 or more, such as 24 or more stationery pads. In one

embodiment, there are at least the same number of as stationery pads as



a stationery ring that bears the mgjority of the
bui | ding weight (load) when the building is to be

wG@r@Biooises y, the building structure further CcPOPGB0MYO3007
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means for transferring load fromthe stationery

portions to the noveable portions. 15 The stationery
ring may be | ocated inside ongoutside the annul ar

ring. In one enbodi ment, the annular drive system

i neivedidls padsanPrdfarablly,i vieerer anegtwicat asc omgmyi sedioonsy gads as
nore noveabl e pads. The annular drive ring 20 may
cByyerkle Rads- sui t abl e number of pads but may

preferably conprise four or nore noveabl e pads, e.g.

eight or nore, such as ten or nore; preferably 12 or

M eonee.e@nbddfiment, ke, mouechblasp2ds are mirterspavedbbeween the
pads. The npveabl e pads preferably can nove. in a,
chletionet BAdS-alln pasticsler, Abe myakie Pads wndpily Yatigreny,pads

a_cir reptial [ (150 [
oD GO b PR T DR SPban s anc
sgt@ﬁbﬁaﬁ}r adx@ds. The bui | di ng structure may conpri se

any suitable nunber of stationery pads. Preferably it
conprises four or nore stationery pads, e.g. eight or

e h . t . X f I . ,
T BR3P RS b8, P TR Gone
| 5 Qe thedadid®pt potthaise aHewdkel eadient fige SANRIiIAEMBEL0 be

of as stationery pads as WO 2008/ 017835
PCTAEE2 00 7/e@030070rtibd abkisbloadpisdtransiesfedr antoy the pegeeable

are twi ce as, majny stationer ads as veabl e pads,
| ROTHSe M AMSehTe PR oS oo B Pl uafoass mreyes HiE dpveable
g@%i’i’?&fk f€n torS bAldeOPREN oRAASthe! Puildinkl GHfficient N8ad should
vabl e pads and the stationery pads rmay together
f thereforei bg trivstferedptd sks mbveahiat porgiomsvewdhl ¢haggasddien the
d ' .
a?novegél%t }I)oorrt]i%grl% arl)rgdr%oved, this causes rotation of the building. After
movement of the moveable portions, the load is transferred back onto the
stationery portions. The moveable portions may then be returned to their

original position.

The use of such a system avoids the need for a ratchet system.
Additionally, bearing material need only be present at the area of contact,
during movement, between the moveable portions of the annular drive

ring and the outer support.

The rotatable building structure of the present invention may be provided
with one or more seals as appropriate to protect the planar to planar

bearing system from ingress of dirt or other contaminants.

The rotatable building structure may further comprise a load bearing body

below the building. In particular, the load bearing body may be a sealed



When the building is stationery, the majority of the
bui l ding weight (load) 10 is on the stationery
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rotated, at least a portion of this load is
transferred onto the noveable portions and the drive
nmeans, e.g. |inear actuators, ve the noveabl e
portions to in turn cause rotation of the building.
SigddyciogntighRRd sedpulsd watber efigee sbfelir BHS) €6 @ i@ may be
t he rmveabl e portions such that when the 15 noveabl e
paresvmisedras reguadd tbhireviskus dssired biviebof dpad hearing.
buil ding. After novenent of the noveabl e portions,
the load is transferred back onto the stationery
POrfd MusibioMy&RR! %a@%éa‘rﬁ%sbﬂay it N ahG g E&Eé”a@eﬁth high
to their original position 0 The use of suc
syxs«tight duoidisgs ke nesighf on ther htating myﬁtlmmme too h1gh and
itionally, RQearing terial need only be presen
*Hbersen g @éﬁ%tge%al Lo ﬁagr%vwgv redpeasndih Weght “n the
l.e r f i, €hodv of
oo ares e ARl S, BROKAY PR bdayD8, ERGaidiChody o
t Hiquideseaot asnwetelr| ahe MiRjiderpssove demovm; tsbm@nef ahe effective
nore seals as appropriate to protect the planar  to
plEHIgAt T & Peryimgss prdh Y Y thﬁ geawised rogtiopabresittiygy force.
contami nants. The rotatable building structure nay
further conprise a | oad bearing body 30 below the
bUI"lhede@suldeopﬂid liguldats, sdthew eadighery stily) choahe srapilhe of the
a seal ed WD 2008/ 017835 PCT/ GB2007/ 003007 17 body of
| |tquldang stibp ligidapressureaieaysbalapplipd aya @thadqurf@mg from
pres e requir Vv e
echF o ég th% gul %ﬁl Oa Srgllfng?]ecg ftg Ac%ﬁe\% ?@éc'a dfeggreh égératmg
bqg})ésglﬁweadvant ageous as VVI th high 5 weight buildings
t he wei ght on the bearing nmay becane too high, and
therefore an additional |oad bearing body reduces the
ight on the. bearin articul ar, when the
b Beh gB shfting 15 i rear B She Halig pHSlie i mafitfined but
V\’]?i]ts eirs%)latteIEH3 th | AYid RCESTHY FiuedYES i$ANE REideAeal event of seal
effective

failure. During rotation the pressure will be reapplied and monitored to
ensure correct residual bearing loads. The pressure may be selected to
reduce frictional resistance but to maintain sufficient bearing load to
prevent any lift-off during extreme wind loading. In a seismic event any
lift-off of the bearings will cause seal rupture and will instantaneously
restore the full building load to the bearing. As a further security
feature, in the event of any abnormal conditions a fast-acting valve will

release the liquid pressure and restore the full building load to the

bearing.

The building may be rotatable by any suitable amount, for example one
degree or more, such as 10 degrees or more, such as 30 degrees or more;
preferably 45 degrees or more, for example 60 degrees or more;

preferably 90 degrees or more, for example 135 degrees or more, such as



wei ght to the bearings and |l owers the required
rotational resistive force. 10 The pressure of the

wo p@siod7sss set | ow enough to still ensure stabPCT/GB2@f7/003007
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the building. The liquid pressure may be applied via

a header tank, e.g. from the top of the building, and
trimmed to achieve the desireggoperating pressure. 15
When not rotating it is preferred that the liquid

prEk degrees oranotdi mede Puéferatlyi 580 degdet @ramerdl for example
excessive liquid loss in the accidental event of sea

f ar4U AN OF Y OF Gt WOr® Prefesakly ex4l feghges lorpmore, for example
r j . SUr.e.COor. resi.du

elrT HefReaRE T, Y8r BabBle AROMHRAERI L Pl E 56760 degrees
r estuegorkt imbitopadfer Ay s¢@ntiodsly rotaf@1Bt ®irNone revolution or
sufficient bearing load to prevent any lift-off

dUPPFYy lektit dfrbully metatdddi ng. I n a seismic event any
lift-off of the bearings will cause seal rupture and

wi Il instantaneously restore the full building I oad

t (PrieherabBAr tHg bufdimy fiyrdh@abReeIbdd af QatkkBe hAd LAL anti-
event of any abnormal conditions a fast-acting valve
wiglpclomise glieepsiont he | i qui d pressure and restore the

full building load to the bearing. The buil ding may

be rotatable by any suitable anount, for exanple one
degsRevaY, IPIéhe S¥hbdBmehP @RI i

degrees or nore; 30 preferabl?ﬁggugééﬁgggb%fﬂﬁ%?ggzqg one
f ghirestiampolysfodegampte the buildingpmey dratyitytabl: tlegnbesn anti-
or re, for exanple 135 degrees or nore, such as WO .
2 G OTise SB oS B b POt M08 SORUEYP SBSOBP Msiskwise
"Yife ol erably 180 degrees or nore, for exanple 225
degrees or nore; nore preferably 270 degrees or nore,

for exanple 315 degrees or nore; for exanple the

byi 1ding is rotatahle by 360 degrees or nore; nost
pﬁef e %%W@Phuﬁhﬁs|byﬂfia%ga@ampéw%ra dHet sey Gfuprepr more

ONinear actuators located so as to be able to push clockwise, and a second
set of one or more linear actuators located in the opposite direction so as
to be able to push anticlockwise, and thus the building is rotatable in both

a clockwise and an anti-clockwise direction.

The building may be rotated at any suitable speed. In one embodiment,
the building can be rotated at an annular speed of 1mm/sec or more, such
as 2mm/sec or more, preferably 3mm/sec or more, e.g. 5mm /sec or

more.

The building may be rotated at any suitable average (mean) speed. In one
embodiment, the building can be rotated at an average (mean) annular
speed of 2.5mm/min or more, such as 5mm/min or more, preferably
7.5mm/min or more, e.g. 10mm /min or more. In one embodiment, the

building can be rotated at an average (mean) annular speed of 1Imm/sec or



5 nore, i.e. it is fully rotatable. Preferably, the
building is rotatable in both a clockw se and an anti -

w@bkaskwiss: di recti on. 10 However, in one enmbodP@®GB2M0HO03007
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buil ding nay be rotatable in one direction only, for
exanpl e the building my be rotatable in only an anti -

cl ockwi se direction or the bujbding may be rotatable
inonly a clockwise direction. 15 In one enbodi nent,

t hmobeli $ubihngs eamfses @% mofd, IEtef&ablyoBnenReOlornmbee, e.g. 5Smm
Iipear actuators located so as to be able to push
cl'BER W dB9Tnd a second set of one or nore |inear
actuators located in the opposite direction so as to

be able to push anticl ockwi se, and thus the building

| sSThotiatiklthg totatded hpeéd ahagkd $hadBel aluring rotation. In this
anti-clockw se direction. 20 The burlding may be
r oiegpEd Hhe Bwilding wamtions peeed. may baeinenersdilnamt/or ddegeased

U095 1 g R s LR e

Ordurd £, the. otalifl) /eSEC 1R oFPABre 23udRCadPUhtddl B8 ABYe speed
be rotated at any suitabl e average (nean) speed. In

orfdlangppodi e Apeed: pleartgigs |may decimdependentlt seleated ainom one or
average (nmean) annul ar, speed of 2.5mmmn or nore,
s u%ﬂregglcg?ﬁﬁe#rfpﬁg ABF LI FOre gegrease nsperdy or

nore, e.g. 10mm/mn or nore. In one enbodi nent, the

30 _building can be rotated at an average (nean)

anWiearthe getadicof ofl the beiddiog MOnAGOB!,0thé8Afilding may rotate any

PCT/ 00,7/.003007 .19 nore, such as 2 sec_.or nore,
pr&taP L NSt DEE 18 e’fmrg,ore‘?xg"‘.mlgﬁmtggt Sutildipg ygpg rotate by

Theyndii b infigrer gt}irgiﬂd&l, SRERDIBYmAE tNABBE DeBUhHEL, preferably

rotation. Int
100mm or more per index, such as 250mm or more per index, more

preferably 500mm or more per index, such as 750mm or more per index,

e.g. 800 mm or more per index.

In one embodiment, the building can be used as a time piece, e.g. a lunar
time piece, weekly time piece or a time piece that indicates any other

measurement of time.

The building may be any type of commercial or non-commercial building.
Preferably, the building is a commercial building. For example, the
building may be a hotel, restaurant, conference centre, multi-storey car
park, office block, pub or club. In one embodiment, the building is a

tower.

The building may have any suitable number of floors; for example it may
have two or more floors, such as five or more floors; preferably ten or
more floors, such as twenty or more floors, for example thirty or more

floors.



5 regard, the building rotation speed nmay be increased
and/ or decreased during rotation. In one enbodi nent,

W@ b@B@17835 one or nore speed change during thePCT/GB2007/003007
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rotation, e.g. two or nore, such as three or nore

speed changes. The speed changes nmay be i ndependently

sel ected fromone or nore inggease in speed and one

or nore decrease in speed. 10 Wien the rotation of the
building is indexed, the building my rotate any

sui t abl e di stance per index. For exanple, the building
nadhe greseat Hyentionmyidt nawrke Patherrdpseribedchy are@Bneh evample

SRy B B B8 B8 S0 T B TR il

500mm or nore per index, such as 750mm or nore per
index, _e.g. 800 mmor nore per index. In one
embodi ngiguretlhis dHarosdisegtiens degiaeof 4ke ovemparidce,

o ua ol gk B st REe s R A Felorty

time. The building may be any type of commercial or
non-commerci al building. Preferably, the building is
a commelrigiuak 2bisi 4 drasg.seFdonaxtinptam shbeingin Heliaflgthemnnular

be,a hotel, restaurant, conference centre,

mAEYe ﬁ%?@ffﬁfiﬁ%?‘gag I@Fmﬁm‘rﬁé)gc@lg%%l; pub or cl ub.
In one enbodinent, the building is a tower. The
bui | di ng may have any suitabl e nunber of floors; for
exanpl Figuredyis hplea diagram fronebblveoshswisg ¢ damil inee
or nore floors; preferably ten or 30 nore floors,
sURRulAr qrfee system ofpthe ’?l}li/ﬁjflg,stlﬂl@Furé)@fnlfﬂg@rQ Rirty or
nore floors. WO 2008/ 017835 PCT/ GB2007/003007 20 The
present invention will now be further described, by

means dfigaxerpisea pliml diagin Hrdrefa®oe8GRotvang M€ detail a first
acconpanyi ng draw ngs in which:
alternative annular drive system that could be used in the building

structure of Figure 1;

Figure 5 is a plan diagram from above showing in detail a second
alternative annular drive system that could be used in the building

structure of Figure 1; and

Figure 6 is a perspective view showing in detail part of an
alternative annular drive system that could be used in the building

structure of Figure 1.

Figures 1-3 show a rotatable building structure 1 that comprises a
vertically extending building 2 having a number of floors 2a. The

building is provided with a base slab 2b at its base.



5 Figure 1 is a cross sectional diagramof the |ower
part of a rotatable building structure in accordance

WORE0R/011885 | nvention; Figure 2 is a cross sectiPCEGB2007/003007
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di agram showing in detail the annular drive system of

the building structure of Figure 1; 10 Figure 3 is a

pl an di agram from above showisig in detail the annular
drive systemof the building structure of Figure 1;

Fi Bl etrdictisreal pilen cdimpgisam d ficed adxaiteal sfoant Bgon support 3 for
detail a firs 15 alternative annular drive system

(ks . y
t FYPPEHLRE ﬂEf‘e%Hg@élgi #r t hEspUPPeRtng is &eqated gemirgily beneath the
Fi 0 K ' I di- agr om a
ol ing2, SRt Bohdof Bl Wi 2R LA AT A Bresrome
system that could be used in the building 20 structure
of Figure 1, and Figure 6 is a perspective view
sho Auchiraet dprthphcomprises amjopgsrnsuppost hnwhigh is annular

drj ve cow d.be used in.the buildi .
stdrn \gc%%c%g&gﬂ ‘&?‘SE}%%H %e ?gﬁef%%esnrlh% g _ao"ﬂg? SPBBPY 7 is
bubt#ted Gsuhr that YEe filxeldh@dntEANMRIUnd8E oA supPbkl s % its centre.
ext endi ng building 2 having a nunber of "‘floors 2a. The

buihedPWi§T isgppewvi Beta wlataraippes susfagb 72b at its base.
WO 2008/ 017835 PCT/ GB2007/ 003007 21 The structure 1
al so conprises a fixed central foundation support 3
f Orhe ﬁ%tqurfz&@ 1h6f tiél dgtePGugporl W & SHRPYtstdell S
| ocated centrally beneath the " building 2, where it
contacts the building and takes |oad therefrom 5 The
styuctyure 1 further conpri.ses an outer support, 7,

i StHeCuf st Hgp GO BREEeY 6%@@*5%% ¥ gaivedrygem 4.
2.ThE9 &Rt | 8T 10RMeB 1IGHAP Pidn fhd %uii&%@f%dgﬁyi‘é?gwathe outer

‘the fixed central foundation support

cenppett 7. The annular drive system 4 acts to rotate the building 2.

The annular drive system 4 comprises an annular drive ring 5 and linear

actuators 6 for turning the drive ring.

The annular drive ring 5 has an upper surface 5a that is attached to the
building 2 and a lower surface 5b that is planar and contacts the planar

upper surface 7a of the outer support 7.

The annular drive ring 5 is ratcheted, being provided with a number of

engaging teeth 8 around its outer curved surface 5d and its inner curved

surface 5c.

In the embodiment pictured, there are a total of 84 engaging teeth around
its outer curved surface 5d and a total of 84 engaging teeth around its
inner curved surface 5c, but the skilled man will appreciate that any
suitable number of teeth may be used depending upon the desired number

of degrees to be turned per index.



The outer support 7 has a planar upper surface 7a. 10
The upper surface 7a of the outer support 7 is

W@ L@sil3s steel. The structure 1 further conpPCEHEB2@7/003007

rotatabl e annular drive system4. This systemis

| ocated | ower than the building 2, but above the outer
support 7. The annular drive gystem4 acts to rotate

the building 2. 15 The annul ar drive system4

conprises an annular drive ring 5 and |inear

actuators 6 for turning the drive ring. The annul ar

dr T éhe j evgbadient apictippér thenef acte tHantyheighi slingaraatteators 6,

to_the. 20 building 2 dal r surface 5h that i

pl gﬁtglr foaui{gee@oﬁ]?aac@ se‘i‘f‘?iﬂ'pfﬂé \Aﬁt?pﬁg{ersﬂ_frfv §5esufgac(§f 5d of the
t hgn b UrSePRRE 5 dnd THErtedD b‘%&ﬂeddéqdﬁ?lyr Af¥nd the inner curved
ratcheted, being provided wth a nunber of engaging

5t esurfia® @coahdhet snmodeerdriver ving Sur f Ageinsdtlendkiltesl man will

i nner curv surface 5c, In thg enbodi ne

25 t .
or Bitreghe et e sutBEcRdiibes O ACEHESR: M Bbrired depending
ar @i ihd USsiflH ShoGHl ¥efhragface 5d and a total of 84
engagi ng teéth argund its'fa %nner curved surface 5c,
but the skilled man will appreciate that any 30

suiitabl e nunber of teeth may be used dependi ng upon
t hi@s d@élﬁ'irétfdnmrﬁégureoi o fhis cambedigent Jgﬁéale@érath&e&s 6 are

0 \é%lt?ogf?@égp %tY %%ﬁs F%ﬁ@%%gocﬁ! Qegz%oﬁ'%r | t?e%n%r]‘.o&ngd Wﬁgé gﬁ@tring 5
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ere are twenty-eig I near actuators 6,
wi 4 fleuothee heapnaiea cotneapdndiag docwtidmhimsodi e g \sed
surface 5d of the annular drive ring 5 and fourteen
spaced equal ly around the inner curved 5 surface 5c of

t ar.drq 1N . h- i e skill 0. Wl |

8BTS A0 B e WP PRSP by oo

beprasedbdiepBnoh NPe itae Schef gestined, asoonly O thObdttede 5d of

As illustrated in Figure 3, in this enbodi nent the

| i thegiing . udtigpee 6 ifustrates such an alternative annular drive system,
where there are only linear actuators 6 on the outside 5d of the ring 5. In

the embodiment of Figure 4 the annular drive ring 5 is also not ratcheted.

In the embodiment of Figure 3, the linear actuators 6 in each pair are
tangentially angled such that the force they provide in the direction of
turning the drive ring 5 is additive but the force each provides in
directions other than the direction of turning the drive ring 5 is cancelled
out by the other actuator in the pair. The linear actuators 6 may in

particular be hydraulic rams or screw jacks.

The planar lower surface 5a of the annular drive system is provided with
a layer of bearing material having a coefficient of friction of 0.3 or

lower. In one embodiment this material is PTFE or bronze.



10 provided in pairs, wth one of each pair being
| ocated outside the ring 5 and the other being at a

weorsessandi ng | ocation inside the ring 5 Howe@EGB200M/003007
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alternative enbodi nents the |linear actuators 6 may be
provided only on the inside 5¢c of the ring 5, or only

on the outside 5d of 15 the 54ng 5. Figure 4

illustrates such an alternative annular drive system
whaceortihesle, ahe @imuyard UF9arsyRedmat QosatBs Ga tNPIMHrSiH@lanar
5d of the ring 5. In the enbodi nent of Figure 4 the
anfRACENE Srstema, Wity the planar dowaptsurface ipdttbd annutart dwve ring 5

e i t. 0 i gur e the | inear -actuators 6 in each
oot BB toPhorkleO o she e sl S8, 7R 4 e el
they provide in the direction of turning the drive

ring 5is additive but the force each provides in

di Pridenallis Brensyrfacrsnof mais dplanet toplatart bearimg sysem may be
dﬁh¥1c&%89 5 is cancelled out by the other actuator

in € pair. The linear actuators 6 may in particular

be hydraulic rans or screw jacks. 25 The planar | ower
surface 5a of the annular drive systemis provided
wilohusea theylireasfachestoing aratwesedalo Heive nye annabff ddiening 5,

of frict 'hog of 0.3 ?r lower. In ,oge enbodi nrent this
el &P | HiCh; UneRFFECHRAtqY, Qnsusasiigs JHiER) @ A8g8sing tooth 8 on the

PGhnR208 4003005 . 28, AqkRlidh Relve riglgg‘[r}ﬁ?gfeégg{rggd’tgy Qver the

system4 rotates via a planar to p
sygppensurfacd 7athy plseineatchatednnmunt.ace of the annul ar
drive ring 5 being able to rotate over the upper
surface 7a of the outer support 7. 5 Optionally, the

BgFHe?ﬁﬁ§ti 6 Jeing RUADRA" afiQe Hjlu?g af 1 g at{oiug %o%yess% ggéig%yrotation

ubricated. In use, the éar actuators
usédh¢ dbutldinge2tthat Braitdched d6 ithe drivegilg 5. W th each
| i near actuator 6 engaging with an engagi ng tooth 8 on
the 10 annular drive ring 5. The annular drive ring

t r. £ he. er .surface..7a a_set
, g?fgﬁfé@g(gngon%aaﬁﬁtaqgﬁle 185 HRR GRS 2651148 tl?l}{ough as many
degrees as required, i.e. it is fully rotatable.

In this example the building is only rotated in the clockwise direction as
all the linear actuators are positioned so as the push in a clockwise

direction.

However, as illustrated in Figure 5, by including a second set of linear
actuators 6a pointing in the opposite direction the building can be rotated
in both a clockwise and an anti-clockwise direction. In the embodiment
of Figure 5, as in Figure 4, there are only linear actuators 6 on the

outside 5d of the ring 5 and the ring is not ratcheted.

In Figure 6 part of an alternative annular drive system is shown, which
could be used in the system of Figure 1. The alternative annular drive

system comprises an annular drive ring made up of a number of the



The rotation of the annular drive ring 5 lead to a
corresponding rotation of the building 2 that is

w@eaoaokmsas to the drive ring 5. 15 The bui | di ngPCT/G82007/003007
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rotatable in discrete indexed rotation through as many
degrees as required, i.e. it is fully rotatable. In

this exanple the building is ?)ply rotated in the

cl ockwi se direction as 20 all the linear actuators
ar@oPeM1t iaasd 55hodsm iﬂ"'Fl%ﬁ-féfB I ThéseilRakwhs Svill a%prec:late that
direction. However, as ilTustrated in Figure 5,

i rﬂnyudmﬁ@bla nywelosrdof she mowahkmpadsadﬁmdsb%ased to make up

8wt deif, 2PRTS T Rlal chindfler' 58 Sl fQ. B Rt dFay tn
d'}fa@ﬁbhfh‘? bd RefcBRae AP WERN 1R hELr SPwodgnt IF FicdWifding;

there are only linear actuators 6 on the  outsid
Smmﬁewdnetlnerngn@aﬁma?dampie,nlge Pd.not ratcheted. In
Figure 6 part of an alternative annular drive system
is showmn, which 30 could be used in the system of

Fi g ﬁlo]veaﬂ—ﬁepa"t‘ﬂs DR In{ErsPRONY Biwlleh ‘Fatu?%/e?&ﬁfy ds 17. Linear

conprises an annular drive'ring nmade up o

t heetdiDoPO 06 /f64 BRI PEHe RRBAFIORRMfe a2¢b prorvddbd.e pads
15 shown in Figure 6. The skilled man will appreciate
that any suitable nunber of the noveabl e pads 15

‘:Tdaf?ﬁaru Y5 ol °r1ﬂglﬁ%§ 5 eé use ?fﬁ%taacrfla%éﬁ’tﬁ%{s buT{gﬁng and

er 0 n ~par
Sed aov@dsunfacd gt of pldvar eidodintacisl tl@elp@hiarltfpldeh%urface of the
buil ding; 5 however, there may, for exanple, be 24.
TH D FeRRATE pads 15 are interspaced between
stationery pads 17. Linear actuators 16 for noving
the noveabl e pads are al so provided. 10 The annul ar

drEach fhloRgalaadn HPsHovwn kd 86 QittadBéd €O ALREF Sf If@ar actuators
building and a |lower surface that is planar and

colft ﬁ@’[ B10VieS pheapad Li[ﬁp@fﬁvgm rthackildéd mpn wouidunderstand that

Suaonp su1tab1e number of linear actuators could be used for moving each
pad. The linear actuators 16 may in particular be hydraulic rams or

screw jacks.

Each moveable pad 15 is also provided with a pressuring system (not
shown), such as an oil based inflation system, for transferring at least a
portion of the weight of the building (load) to the moveable pads 15 from
the stationery pads 17. When the inflation system is pressurised, load is
transferred to the moveable pads 15; when it is depressurised the load is

transferred back to the stationery pads 17.

Sufficient load must be transferred to the moveable pads 15 such that

when the moveable pads 15 are moved, the building is rotated.



Each noveabl e pad 15 is shown to be attached to a pair
of linear actuators 15 16 for noving the pad.

wolowewems3s t he skilled man woul d under st and t haeCT/&@Bg007/003007
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sui tabl e nunber of |inear actuators could be used for

novi ng each pad. The |inear actuators 16 nmay in

particul ar be hydraulic rans %{ screw jacks. 20 Each
noveabl e pad 15 is al so provided with a pressuring
Sylsﬁ@%})i)gptsurﬁlae"w of Sihe No@er %p?bft Rapesyidesil @ithon layer of
syste for transferring at leaSt a poOrtion of the
weieghingomatérealbbavidgng cokfadent of tintiony efilfl.8 padewdsin the
from the stationer ads 17. en e inflation

oy SBian Poeft Beieireat 4R justioer ot Bk ety s 15
noveabl e pads 15; when it is depressurised the load is

25 transferred back to the stationery pads 17.

Sk édaridargly) ahd ammtlabealriveangftenr edtdtes ttie aoplkaabt go planar

pads 15 such that when the_ noveabl e pads 15 are

ging peste | Withghe splastrafQiier Vyfeepsiohpemyveable pads 15
PG/ 710 7
o G AR o g Mo REFTaS T3 T Bl ot
mat eri al having a coefficient of friction of 0.3 or
lower in the region where it contacts the |ower =
sukengwrtagest ofcthip plagr o phanar bearimg ystangimgyl he lebracated.
annul ar drive systemrotates via a planar to planar (
bearing system wth the planar |ower surface of the
noweah| thepafsldldy BekRtioabl’ e mijatky Overththadpperon the
surface 7a of the outer support. The surfaces of this

pl sstaonary gadankf. HRewpvry, sykarethenbyildiag) ishio baretited, lpad is

en t.he huil di i s _stationer t he Lority.of th
VOEnsreteR e A ubvEit PSS shESalifiar Kok e move
buhk dhbgedbic tpadeelT @b ahesh rbt@fdni & tHe BARARID SAftONhibvement
t he noveabl e ‘pads 15 and the |inear actuators 16 nove

t b tioweantable pdds.1thetload autransisread backopntonie stationery pads
buid ding. After venent .15 of the noveabl e pads, .the. .
| odd i?qler %%Y%PF%CP%C&(S o e sl}eatrﬁ%ﬁg??/ aggelr original

position.



17. The noveabl e pads 15 may then be returned to their
original position. WD 2008/ 017835 PCT/ GB2007/ 003007
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conprises: a vertically extending building having one
or nore floors; 5 a fixed core support for supporting
the building, |ocated substaptially centrally beneath
the building;, a rotatable annular drive system for
rotating the building, |ocaggdmsower than the
building and with its centre substantially aligned
wth the vertical centreline of the building, the
systen1havigﬂggn upper surface and 10 a planar | ower

sur f aced} TRAREADAS o4 in & i BFLuse, Tl GOMRILRES ed beneat h
the anfudticdhy %%téﬁﬁf%ilhﬂ%%ﬂgﬁg%% $aMoRg fRyoRY;aNar

upper surface that contacts nar | ower surface
of the aanfiédr cdrd veuppymt erfpr Weepgomingt theasbuibdiagof located
the | ower surface of the annular drive 15 system and
t sebsippiplly gerigally denesd theudldiger support conpri ses

a bearjn er.i per Lt - t _
annut o BrBE phRtar BELR b POt BiafligDhe BElding, located

sugWet Bdn tie vallaig@andvivie iBysdrere kebstaftitddlen aligaed with the
planar to planar bearing system 20 2. The rotatable
buierdealcestrelioe nfethefbuiidingn thewtystesn Raying ap vegenhsydace and
support s a single cqntinuous fixed outer support

t ok 8%t R %E%Caet’ﬁnﬁhe pl anar |ower surface of the

annul arg fkby dubkSdupporitodated HRnésthahaln@ubis ddivérgystem, the
structure of daiml wherein the fixed outer support

i suppde bpviog ewplasar miprerdwdpea dheinijcpgtacts the planar lower
surface of the annular drive system,;
wherein at least one of the lower surface of the annular drive
system and the upper surface of the fixed outer support comprises a
bearing material, permitting rotation of the annular drive system over the
fixed outer support,
such that the annular drive system is rotated via a planar to planar

bearing system.

2. The rotatable building structure of Claim 1 wherein the fixed outer
support is a single continuous fixed outer support that extends beneath the

planar lower surface of the annular drive system.

3. The rotatable building structure of Claim 1 wherein the fixed outer

support is made up of two or more discrete units.

4. The rotatable building structure of Claim 3 wherein the fixed outer

support is made up of twenty or more discrete units.



4. The rotatable building structure of Caim3 wherein
the fixed outer support is made up of twenty or nore

wale@snetsss units. 30 WO 2008/ 017835 PCT/ GB2007/BOBG8B7007/003007
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27 5. The rotatable building structure of Claim4
wherein the fixed outer support is nmade up of forty
or nore discrete units. 6. The,rotatabl e building
structure of any one of the preceding clains 5

wher ei nrhdieofak g b%ﬂ(iﬁ{% SHRPRKE of CIRIABSERhePEREREFixed outer
| or al of the | ower surface of the

substantially al
amwplpart trinede spsifdorty7or oee doscac@birthui | di ng

structure of any one of the preceding clains wherein

the fixed outer support is annular. 10 S. The

rof ata ok 4 ; ;
PrSccd E° erarOBURIME MAELEL AR O O hl Broceding claims
suwhaeén ahe tfhedaoutal anppontvie Egsdrerbeaedtit hebstpitéaiby all or all
upper surface of the fixed outer support are bearing
meftfeftiedogrer sgrigee phdhe gpALIALIEIEUINSE Ay structure of

any one of clains 1 to 7 wherein only the pl anar

| oner surface of the annular drive systemis bearing
met.eri alhe 6tatable budldédgbiractiwe lodiany sfid O the @refeday claims
one of clains 1 to 7 20 wherein only the planar upper
suvheredn she fixed UGS UPROEY Issypdat- i s beari ng

material. 11. The rotatable building structure of any

one of the preceding clains wherein the bearing

meg er i alhé soiAgeMuildue sQuthes ofsiyngnd of thd F)ﬁ@:e!dling claims
25 layer of bearing material provided on the [ower

suwheredn both pee plimar dower pusface O thernamdabdrivigesyispsarand the
surface of the.fix Qut er ort. 12. The .rotatahl
oA PR DEFsee o AR bt re KA ng B AR
wherein the bearing nmaterial is selected fromall oys,

plastics nmaterial s,
9 The rotatable building structure of any one of claims 1 to 7

wherein only the planar lower surface of the annular drive system is

bearing material.

10.  The rotatable building structure of any one of claims 1 to 7
wherein only the planar upper surface of the fixed outer support is

bearing material.

11.  The rotatable building structure of any one of the preceding claims
wherein the bearing material is present due to there being a coating or
layer of bearing material provided on the lower surface of the annular

drive system and/or the upper surface of the fixed outer support.

12.  The rotatable building structure of any one of the preceding claims
wherein the bearing material is selected from alloys, plastics materials,

greased metals, and oil filled pads.



30 greased netals, and oil filled pads. WO 2008/ 017835
PCT/ GB2007/ 003007 28 13. The rotatabl e building

wa@oso118e of Claim 12 wherein the bearing nmaREr/GaR007503007

10

15

20

25

30

sel ected from bronze and PTFE. 14. The rotatable
bui l di ng structure of any one of the preceding clains
5 wherein in use the bearing terial has a static
coefficient of friction of 0.3 or lower. 15. The

r ot at abige Q@'tdtﬁili)lﬁgbtﬁldi_ﬁglt éﬂiﬁ?ctﬁf'e GF at k41 YRS &leth ithe fbearing

use the bearing materia as a static coefficient o
f ringteiryh ipfel@ctedoiromobamze B@d1IBTFEhe r ot at abl e

buil ding structure of Claim 15 wherein in use the
bearing material has a static coefficient of friction

of14). OSTRE rb@¥EIle bllldidd StrtiCh@E %@la‘?lyggﬂe%/\ﬁf Rtk ﬁ?%dﬁ)ﬁ&%@laims

of any one of the preceding clains erel

t hehéredn iingiseatherbeakingamateribinizas & staied toeffientodf friction of
fr¢§tio of 0.3 or lower. 18. The rotatable building

st adcturPd¥f daim 17 wherein in use the bearing

materi al has a dynam c coefficient of friction of 0.1

or lower. 20 19. The rotatable building structure of

ClEi.m IBheviretaibiei buildiagt freuctheardfnglaiat @ui #lhehéls & use the
dynam c coefficient of friction of 0.05 or |lower. 20.
THREAFBEatrEal s |agitatc spetfiaienteofofritinn 8h8. bpr dawer.
precedi ng clains 25 wherein in use the bearing

material has a static coefficient of friction and a

dylcami ¢ Theefdthgbbnbudbiidy isgiutairtet SRT1GIM f187 whitréinOm @ke the
less. 21. The rotatable building structure of Caim20
weasing mategiad hapa stpide cppfficienterf frictiems oh 0sd%or dower.
coefficient of friction and a dynamic 30 coefficient

of friction that differ by 0.005 or |less. WO

2008/ 0Ing3potkfabl$BE08iH{ 09308 hre of any one of the preceding claims

wherein in use the bearing material has a dynamic coefficient of friction

of 0.3 or lower.

18.  The rotatable building structure of Claim 17 wherein in use the

bearing material has a dynamic coefficient of friction of 0.1 or lower.

19.  The rotatable building structure of Claim 18 wherein in use the

bearing material has a dynamic coefficient of friction of 0.05 or lower.

20.  The rotatable building structure of any one of the preceding claims
wherein in use the bearing material has a static coefficient of friction and

a dynamic coefficient of friction that differ by 0.05 or less.

21.  The rotatable building structure of Claim 20 wherein in use the
bearing material has a static coefficient of friction and a dynamic

coefficient of friction that differ by 0.005 or less.



29 22. The rotatable building structure of any one of
the preceding clains wherein the planar surfaces are

wo psiocmsed in order to achieve an appropri at BCT/GB2007/003007
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coefficient of friction for the bearing material. 5
23. The rotatable building structure of any one of the
preceding clainms wherein they@nnular drive system
conprises an annular drive ring and one or nore drive

nmeans fDhe rbfapdH1e Hxhl%hﬁié isM@clird®f ad- oddef ié piédddeng claims
buil ding structure of aim 23 wherein the or each 10

drivhereiathe ipasal evrréages r arp lubrisatedadnuardsts togaghieye an

o bRl st S RS s bedind At BT b ach®

drive neans is a |linear actuator selected fromrans

and screw jacks. 15 26. The rotatabl e buil ding

st23ct uTke obtatable dndldohg stractvee 28 any ofe ofitike pirecading claims
ann Iar %E)l ve system conprises an annul ar .dri.ve r

e the HRaReR Moo b G gt Pl @i and one

dr Vg ofd 'Elgtveztgegs fo?ht%rﬁﬂgath@@rﬁvebﬂhgm ng structure of
any one of clalns to- wherein there are drive

means | ocated only outside the drive ring. 28. The
of at ab bui | di ng structure of any. one clai s 23
A6 bhe ROl AP BIdE S BhR e ot GRI the or each

| i 0 o i s O Grofd 1 fi0F<at if'9nd push
st?%gfur%ﬁ% Saﬁﬁag%g ot C|§?ﬁ§E%§1to 2éﬁgm§ereléglﬂePeInm
areanhpi ssatemains | ocated both inside and outside the

drive ring. 30 30. The rotatable building structure

of Claim29 wherein the drive nmeans are |linear

w0 5000 B4 FARARETF B 6BGhHT P (g afh 2 PR Al or cach

drive means is a linear actuator selected from rams and screw jacks.

26.  The rotatable building structure of any one of claims 23 to 25
wherein the annular drive system comprises an annular drive ring and ten

or more linear actuators for turning the drive ring.

27. The rotatable building structure of any one of claims 23 to 26

wherein there are drive means located only outside the drive ring.

28. The rotatable building structure of any one of claims 23 to 26

wherein there are drive means located only inside the drive ring.

29.  The rotatable building structure of any one of claims 23 to 26
wherein there are drive means located both inside and outside the drive

ring.

30. The rotatable building structure of Claim 29 wherein the drive

means are linear actuators and these linear actuators are provided in



pairs, with one of each pair being |ocated outside the
ring and the other being at a corresponding | ocation

w0 p®Baersshie ring. 31. The rotatabl e buil di ng sSPCTIGB2A0Z/003007
of any one of the preceding clains 5 wherein there is
a single continuous annular drive ring. 32. The
rotatable building structure gf any one of claims 1 to
30 wherein the annular drive ring is nade up of two
OF pdTRY, BwithSEAE LE dbh 2{15&11" béfh B catdiieotiBicdt el finuidditig other
structure of Caim3 mhereln t he annul ar drive ring
i sbeingat apcastespamding brcationdnside dherdguni ts. 34. The
rotatable building structure of C aim 33 wherein the
annular drive ring is nade up of forty or nore
di 3¢retgpy 'i‘bfa%abl@%ﬁﬁhng RerubRir ity Bhd l@ithe preceding claims
structure of any one of "the preceding clains "wherein

5 t hehbreih dherg iss: siopht adutendops B3Qubleghréesring. nore. 36.
The rotatable building structure of C aim 35 wherein
the building 20 is rotatable by 360 degrees or nore.
3735 Th | tyre
V\,hBle ei ﬁT{lﬁ R{E F% %lid?% %éﬁ%cf‘%"o% ?/I%{ o({Hat ag gﬁlms 1 to 30
onwhemiolthi iaﬂﬂul(ar dmnreerngS ABdeTipeof UWatoahherdeusbx:hta ginits.
structure of any one of the preceding clainms wherein
the building is rotatable in both a cl ockwi se and an

10 angg CJ.FH@ %ﬁk&gbﬂ' B&ﬁ&fn%[‘ tritqure I'&g AL 38 l‘?hg%blll 3hE8%nnular
structure o e precedi ng cl ai
wherieé pidehs rhudé dbngf tweendy botnedre diesicddlnalik.,
conference centre, nmulti- storey car park, office
block pub or club. WO 2008/ 017835 PCT/ GB2007/ 003007

O L pdi | di I WCALLL: f
pr e%g% rﬁgatgﬁ h&?llgtﬂ;ﬁeg%&%u?% ll*b(fljﬂa]ugl. % \ﬁﬂé(re?ﬁ]ethg annular

moaﬁvé RO 5. mﬁdélllF cm%rfwblahabb Qhélh‘biedmﬁiﬂs structure of

15C:Ia|m40 wherein the buil ding

35. The rotatable building structure of any one of the preceding claims

wherein the building is rotatable by 180 degrees or more.

36. The rotatable building structure of Claim 35 wherein the building
20  is rotatable by 360 degrees or more.

37.  The rotatable building structure of Claim 36 wherein the building

is continuously rotatable for one revolution or more.

25 38. The rotatable building structure of any one of the preceding claims
wherein the building is rotatable in both a clockwise and an anti-

clockwise direction.

39.  The rotatable building structure of any one of the preceding claims
30 wherein the building is a hotel, restaurant, conference centre, multi-

storey car park, office block, pub or club.



has twenty or nore floors.

WO 2008/017835 PCT/GB2007/003007

31

40.  The rotatable building structure of any one of the preceding claims

wherein the building has ten or more floors.

5 41. The rotatable building structure of Claim 40 wherein the building

has twenty or more floors.



