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WO 2007/ 139508 PCT/ SG2006/ 000132 1 AN AMUSEMENT RI DE
Field of Invention 5 The invention relates to

wanmwasens ri des invol ving the | oadi ng of passeq@gsG2006/000132

wi thin carriages which ascend and descend slowy. In
particular, the invention relates to those anusenent

rides intended to provide nDV|hg observation platforms

such as Ferris Weels and thene park rotary view ng

towers. 10 Backgr ouncANANEAEMENTRIDFay fall into

several broad categories. These include thrill rides

wher eby passengers are accel erated and decel erated at

Ma¢ldtof Iaventioingh rates and subjected to varying

degrees of disorientation for instance, roller

coasters. A further 15 category includes rides which

act asrhrgqyl{, ioRREREAD! a‘?ﬂusF}ngﬁtf 14 mvg\fv Aggg{hlaqoa<%1ng of passengers
cl assi cal escription 1nc I ng e ca

Fathin saivibges whichrastdnd sand aleeg@nd wlovilpe Is pagitsladt the WiNedtion relates

occupant s ar nopve re far gent|er and are
U PP AP e i TS TR 7 B I B, 9 S0k EHUEoEms such as

Fefles Wﬁeagaﬁmﬁkn@rpaﬁ@{o%gme%n%w&%%d experience, as
with roller coasters By their nature, view ng

platformrides provide an acceptable field of view
t,0 the plane of the ride, but for a

r al
?P§§$¥Ou8gnt duration of the ride, provide an obscured
field of vieww thin the plane of the ride. Further,
where the carriages of the ride are of a nore

ext endypeserienkridey any fall digocsgrerg! higed categeri¢s. v&hese include thrill

a
gi?gﬁ g\glﬁeﬁaggm‘?%egélg gaﬁg?%c% Jr?tﬁ@ edgﬁ Q{egelgr%{ \(/1| Jé v%ljelﬂgv?léfq}lg}é pates and
siigeated th vhyitghdegradsi dfl disdrivatation Upaitistadicd,i oller efasibLWA further
durin lgﬂ ridg does not change in the horizontal
[

GRtPRRT desaigRsghish gt AN MREINGHbSEY2tieR PlakPrp guith the classical
aseendsn iddudif n%'tﬁ’é"@at%%ﬁ/ of Riris 3he eﬁg%ﬁgﬁ{egzﬂyﬁ) he speeds at

t he occupant beco disinterested in

minmhathgm:gup@tls martdsvraipae dadgeuledend act pergrdliyoimtdnided to provide
experience.

SCRT views uring the ride as against an adrenaline induced experience, as with roller

coasters.

By their nature, viewing platform rides provide an acceptable field of view
lateral to the plane of the ride, but for a significant duration of the ride, provide an
obscured field of view within the plane of the ride. Further, where the carriages of the
ride are of a more extensive size, such as to carry more than five people, the seating
arrangements for an individual occupant may be such that the field of view is further
obscured.

Further still, the occupant’s field of view during the ride does not change in the
horizontal direction, varying only in height as the carriage ascends. It follows that, for
an extended duration, the occupant may become disinterested in the unchanging

landscape and so detracting from the experience.
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WD 2007/ 139508 PCT/ S&006/ 000132 2 Economically, a
factor in determning the popularity of such rides is

woOher7Tnedsght of the ride. Against this nust beprbalsar@e®o132

the significant construction costs, which lead to

hi gher ticket prices. In order to maxi mze the appeal

to the target audience, and s# as to justify the

hi gher price, an enhanced vi sual experience nust be

of f er &dosamiaslly,@ fabtodiid fleesminingt the tpbpulatityeoff suohrided &srthe height

ervation rides. It | d eref Qre be advant ageous
oF B A%t M e bl Tt PR 5 Gapyhich lead
e Rhéan&e: pidds! 34 ofRPEd Bhtibdiek thi ‘ﬁpﬁé&[‘&i the! %r%@crhuﬁféﬁéeg and so as
associ at ed W|th the height of the rid

B gussifie he bighenhpeae,i anenhinged visyal @qpe@mcet musti bry offeiednso as to

crrla errbl for mounting to a track
?‘gfﬁf%}%ﬂﬁ t%gn f{? OE%‘S%? Hat ﬁonng?d assenbly conpri sing

a trolil eoulduRdrafole b%Oa@@htigédtﬁCif sicAr gugde aotildagiovide both an
engagenent assenbly, an orientation of the trolley
wakapcedy visnal [gxperiepse.ovhitsh eeptiodlingthe chestiuetigkcosgs associated with the

GaY, H&qﬁe?lﬁgport rotationally nounted to the troll ey,
usen rst'rotational means, so as to permt

r ot atl on of the carriage support about a first axis
relative to the trolley; a carriage rotationally

séatement efdnvertion, i age support , using a second

rotati onal neans, so as to permt rotation of the

carriage about a second axis relative to the carriage
im;apﬁnst aspele thei ’mvemﬁcmt pmnidabauctarﬂm as'scmblya;fw meuminng to a track
2?15 .20 mai nfal ns arriage in an ho

Sribae PO HE BEhaSH S5Fp oo e T gPoygle to ssid track

HB86sh althack SRESNHAASREGHb]y ] 5‘@ oh@ﬁ{tﬁﬁéﬂ QP th %ll%ﬁfafi}fhg with an
anusenent ri de conprising a curvilinear track

prigmtaﬂicbrt 9f th’e twkr a@gﬁlaas §@1mﬂrﬁ @Eauqmahmrmln@detngbg éobey, using a

assenbl i es ng.in. .
S5t b afighy o dRiy SR PR R R s gt e Bt axs
8 oQhe oll¥y;NDcdriBedtatitRnhlly nunfedrth R ESriafOWippbl€ using a
track whil st nalnta|n|ng the novabl e engagenent; said

wc&cd riatippal ﬁgeaalsmaq PE ) PRAhICiREu O%thedwgmag@oﬁhe?at a second axis
0] r n .
%‘t\iveentoaltt%engf a{ ng §§§R‘f ol 0\1/\1/{ F ﬁtaﬁﬁélébga ﬁhea}fﬁs.% ?Imrgl gecond axis

nhiinteing sipeeiriadehia dnmogizbhtaofsmeatoieadependdnt iof @ orientation of the

assenbly for nounting to a track
track.

In a second aspect, the invention provides an amusement ride comprising a
curvilinear track; a plurality of carriage assemblies in movable engagement with said
track, said carriage assemblies being in spaced relation to each along said track; a drive
means for driving the plurality of carriages about the track whilst maintaining the
movable engagement; said track defining a helical path about a longitudinal axis of the
track such that the carriages, when driven along the track follow the helical path. In a
third aspect, the invention provides a carriage assembly for mounting to a track
following a curvilinear path, said assembly comprising a trolley mountable to said track
through a track engagement assembly, an orientation of the trolley varying with an

orientation of the track; a carriage rotationally mounted to the trolley, such that the
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30 following a curvilinear path, said assenbly
conprising a trolley nountable to said track through

wa 2007a6¢s0gngagenment assenbly, an orientati on oPCri862006/000132

trolley varying with an orientation of the track; a
carriage rotationally nmounted to the trolley, such

that the WD 2007/ 139508 PCT/ S@&006/ 000132 3 carri age

is free to rotate about two axes relative to the

tartibgeis froshe ratate abottatvoameaifetuttve tdthe ttolskeyawhﬁein rotation about the
rralntalnsthec rlaeln an horj zon ori.ent.a

on
% Sisisiy Jopintagys § &P aflt JiPrigen é)rlleptgan @aqmngent of the

bRLLSiGsHand traékhe i nvention provides A carriage
assenbly for nmounting to a track following a

curvilinear path said assenbly conprising a trolley

unt.aple to track .through a tra
B i 3Pt R Piicht A Her SPT- Y ST e track
aflovahi 8 Bh@AliRAr Sith tARI dskaktly compaALins a6 hdfuhBBR tolaid track
nounted to the trolley, such that thé carriage is

threweght otrpakt @geg@mm ﬂsspmblsaﬁ@ gripriptien gfcthe érdlmevqrmgwg@ an
\éggl}rtgtg@n 5f0[|f% 5aﬁ{] A Itr&gtlc}hgﬂl&\?@ u%)t(e%sto gééf] ?ucthr{ﬁat the

orien 1oNn 1 naepen

theiagOisifRRit@ kot an)uttthz% dxeakative isithe tidlley) wieBihiroftion about the
prow des for the carriage to nove, about mJItlcPI e axes

biffel axqspRainighs the @%agﬁdguathoaﬁoml icatatior dufsamrdeat of e d
gﬁeﬁ’tbt?éﬁﬂ Pg&g&out the duration of the 15 ride. In so
ol ng,

limting the field of view, in fact,
the occupant will nai ntaln a continually shifting
field of viewin_ a ran i fferent directions.

di f f efréﬂ%ltg@ gD P YAV s % CtREFIAge P IppVe %boa‘égl‘%‘ép% axes and
ELIEV Eor eV d&iﬁﬁb‘ﬁrdft&gh ok& gaani QYl@th HOReR tﬂﬁ)utgﬁoﬁQh@Hﬁfaﬁon of the

orientati th e carri age, such t hat
gide. 2In sn:dumgnunssaaﬂt ofngmgimgs theniéld gofwviewi an tfhae, the occupant will

S e R R o A

horizontal , it is intended that the floor of the

cabin of the carriage is |evel such that an occupant
may sfadifferentfasing dh¢ yideafmemribe “thedl” tidest abpeevihuelyt described, the

) 0,0 BT B8, SUAME0 oL NDEMAL 0 s o

bbeupaht s’it@th ot bRndiag Wiek thefarridpe i€ ast Su&ﬂﬁteﬂdtb HleﬂVlﬁat&on detract
conti nuous changing field of view for the duratio

ot Hie pringwle ahths r&&?nalﬁ]d@ﬁmnévwwqrm Heorigeniay dng%H}t'iPded that the
BREEof ik TabiRlde e Ecr&‘?igge is level such that an occupant may stand comfortably

and not feel unstable due to the motion of the carriage.

Further, by permitting the carriage to rotate about two axes, independent of the
track, the occupants of the carriage will have a continuously changing field of view for
the duration of the ride. This dynamic view will be considerably more interesting than
the unchanging field of view of the conventional Ferris Wheel, and so enhancing the

visual experience without increasing the height of the ride.

To further differentiate this ride from roller-coaster type ride reference is made

to that shown in US4,170,943, the contents of which are incorporated. It will be noted
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the unchanging field of view of the conventi onal
Ferris Wheel, and so enhancing the visual experience

W@i20070139508 ncr easi ng the height of the ride. 30PT0/SG2006/000132

further differentiate this ride fromroller-coaster

type ride reference is made to that shown in

US4, 170, 943, the contents of Vhich are incorporated.

It will be noted WD 2007/139508 PCT/ S&006/ 000132 4

theatn this tdse sheradeptovales iadsulfiplevixiesssembiyl t Hplvevax ile assembly is
assenbl However, the . assenbly i .i ncapapl e of _
RRRRRLAY B AETERE g ¢ FRgE 1 ot B e s T foct the ide
 iredHael itdMisoribfk fheWechfifits bﬁ Shiftify tHAt GRAeRichQf the carriage as it
di sorient the occupants by shifting the orientation of _
foltovesaa euragdlingar path. FFhilghweshigvingribeteshli néam agrgnaline-induced ride,

Wi | st _achieving the result .of. an renal i ne-i nduce

A st ng 0L B0, 055 SPgev isBe ARirELal BeuERY g present
phvahfied. Mt RRt, the dowslelakie ridhgdrhidnt RIF A8S1)170,943V&5ld 86 be used for
In fact, the double axis arrangenment of US4, 170, 943
dsuintendest pyposesd dhef igventiome i nt ended pur pose of the
invention. In a preferred enbodi ment, the first

rotati onal nmeans may include neans to 10 control the

r ot at oA phefeveismibddemertothe dirstattiosdl maage may pdiide means to

This may be particul ar advantageous to ensure the
Fenterlitherofaionirbyrendestraldty and£aTTiage RBRArd d s, M be particular

gl RRELIS en ¥?ff591@fati_?_ rdtiforCdes }11@91%21& E)e .Zt P}M, %ﬁ fnfpealing

ther "external force. I's control may oug
devpeeiing thhearriagedinihogh waddiongthsugeemblous. Fhiacongolsoay be

s tq increase,the inerti.a required to cause free } )
Mipugh SAPiEhF Botaneh oodifle Miel il @rtng 8 gp SiTgee the inertia
tgired kScduldtred Rotadh, Befhofe RAVaBEARY she £ A6 B8 thellik@ that
unwanted rotation. Such active control nmay require

seysdd 9 bataneingderca egring tamenveanseduiothtion cBuwabraghive egntiodmay
uni t that sense. th ccel eration and eilher I
Rl 5P, RSP R 0rPer S Ll Bt PG BB e
sedeldrati @ndndtedthBedpphcte tthee ili@tintnateldod dppty pleqhifte fade
enbodi ment, the criteria to activate control nay
SWalciFgbto hlance Biedptatighcel eration, rotati onal

di spl acenent fromthe horizontal orientation or
rotational speed. 1In a preferred enbodi nent, the
seclraprefetrat embadineag ise crityrib® @tivangentraundy inhutle tdtational

:é{%;d qrgggq?]g Fcl?tgtgpgg 1%&[@?6&}%%?6%{1_ e h%rqgon%gro&{eg%temlll %)r Pc;tz?tlso%gl speed.

In a preferred embodiment, the second rotational means may be arranged such that

the under the influence of gravity, the carriage is biased to the horizontal orientation.

In a preferred embodiment, the carriage support may include a yoke having a pair of
coupling arms, said carriage coupled between the coupling arms through the second
rotational means. In a more preferred embodiment, the second rotational means may
further include a pair of pivot assemblies mounted adjacent to ends of each coupling

arm.
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25 In a preferred enbodi nent, the carriage support nay
i nclude a yoke having a pair of coupling arns, said
woaneriiagies coupl ed between the coupling arns thprPough2e06m00132

second rotational neans. In a nore preferred

enbodi nent, the second rotational neans may further

i nclude a pair of pivot assenbl i es mount ed adj acent to
ends of each coupling 30 arm WO 2007/ 139508

mebOMBm, tefpiyatlassenblie$ wray each comprlse an axle

PR oy 5B O e s

astagom despigidagicen communi cation with a rotationa
danmpi ng device. 5 In an alternative enbodi nent, the
carriage support may include a two or nor e arcuate
Menbes ;0 b1 hAgR t |
t he car ? 1|(Pager suc%mﬁgﬁe@htgg @%ﬁa of 1{1%1 B&?ﬁ W?tﬁgmore
@muawon@;nwrabnnngst Whichet tﬂast ]_:mxlilaily dﬁurrt‘lb elie cdrtigge sutBShat the
may. i ncl. ude s to, mat ils aor runners on
Eitiogd Frioe FBEn S I HIisBEPm0areih FVBHTno aipghmay include
2HRUD nidiéh wRE Sl cﬁ‘)ﬁhrﬁtersrbtﬂhé Ehllrlaﬁé W et &Hﬁ&@éd@ﬁhve
the rings and/or runners e carriage nmay be
E&M@mé@lt 4b@ue@ntsmﬂnd rapisan @hﬂ durthen embedimeagehe dimgseand/or runners
dlment the trac rLse a
f el SEP Rl e b RGBS GF b B TRrioiEpe.
Further the curvilinear shape may define a helica
pat h about a longitudinal axis of the track. 15
Fur t h&% a preferred qmpRodiment kthedisack may camptises aﬂmct@'ﬁhfpjement having a
C
BluIffeaCliaged: (i:u%ep B%Lburvcfﬁh&r ﬁﬁ%og%ﬁn%&étn 2% I thbout a
hmngﬁbdihal.ams%ﬁthe trath vely, the track may have a nore
conpl ex anor phous shape, defined by the overall
requi renents of the ride. 20 In a preferred

enbodi Fﬁﬁﬁgr’stlfl N@e %91%%& thc[ i S&thﬁﬁﬂe RYinE 808l d: %ﬁén Said

path may be a nmultiple o
closed shape may be a circle or ellipse. An open shape may include a parabola.

Alternatively, the track may have a more complex amorphous shape, defined by the

overall requirements of the ride.

In a preferred embodiment, the angular path followed by the helical path may be
a multiple of 180°.

Brief Description of Drawings

It will be convenient to further describe the present invention with respect to the
accompanying drawings which illustrate possible arrangements of the invention. Other
arrangements of the invention are possible and consequently the particularity of the
accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.
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25 Brief Description of Drawings It wll be convenient
to further describe the present invention with respect

wO0Qo0i7h1895080 acconpanyi ng draw ngs whi ch il | ust Par8G2006/000132

possi bl e arrangenents of the invention. O her

arrangenments of the invention are possi bl e and

consequently the particularity of the acconpanying

drawi ngs is not to be understood as superseding the
generality of the preceding description of the

I nventg: 2007/ 8,.PCT/ 06/000132 .6 Figur.e

1is af}ﬁgli}goyngsr ?‘g l\S/(lgrgi(\?\t/ng Vithe Ogﬁgeﬁgﬁs{emﬁl emgc éﬁq%&‘ﬁlﬁé to one
tembodenene ob ticti preseht infedtioa; present i nvention; 5 Figure

2 is a detail view of the anusenment ride of Figure 1;

Figure 3 is an isonetric view of a carriage according

to a further enbodi nent of the present invention; 10
Figure 4A is an isonetric view of a carriage according

to futigree 2fivudethil vemboitheremuisanfert hide pf Bipant 1;

invention; Figure 4B is an expl oded view of the

carriage of Figure 4A; 15 Figure 5A is a detail view

of th@igeeandad RbaletrRNAbw B AR RGE A id tt@aglgtﬁérrteﬂl%'bdiment of
enbodi ment of the present invention; Fi gére 'S a
shecarpsenbinventiapat i on vi ew of the second rotational

nmeans of Figure 20 5A; Figure 6A is an isonetric view

of the drive systemaccording to a further enbodi nment

of t h¥iguresintis idv aohicais vaiy Fifgar@rdhel &c%r&i%%% further fourth
el evation view of the drive systemof Figure ;

W]ga‘i%éle’?t plsthg RreseIiBF@HOW ew of the first rotational

nmeans according to a further

Figure 4B is an exploded view of the carriage of Figure 4A;

Figure 5A is a detail view of the second rotational means according to a further

embodiment of the present invention;

Figure 5B is a sectional elevation view of the second rotational means of Figure
5A;

Figure 6A is an isometric view of the drive system according to a further

embodiment of the present invention;
Figure 6B is a front elevation view of the drive system of Figure 6A;

Figure 7 is an exploded view of the first rotational means according to a further

embodiment of the present invention.
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enbodi nent of the present invention. 30 WO 2007/ 139508
PCT/ S&006/ 000132 7 Description of Preferred

wanmhodByest The anusenent ride 101 accordi ng t BCDI862006/000132

enbodi nent of the present invention may be realised

as a structure 101 conprising a large dianeter circle

105 incorporating 5 a track about which a carri age

110 may travel along. More particularly the structure
Ieseription of Praferxred #mbadiment h about a | ongi t udi nal

axis of the track which in this case of a closed |oop

105. To maxim ze the functionality of the wheel,

sever atheGamiskReRsidel D1 aRYrdne: @ SRAMIRAIABRWT tﬁ@ﬁresent invention
wheel 105 so as to continually provide paying

@uast nisalisedas arstiupirel 681 eqrapniyigea lage Mméer@ergbrwéemcorporatmg
antréglyaeoogg {V% clh eP 8%9\9' e gﬁin{a& dt?zwfel 8{0 fel\c/)[I nven 1cuqarly the structure

rovide an vie

aod um@l’lbﬂo@fa 1edicdl padt dboage Ichifudiaal dxid sfaye Erﬁcl@bﬁkth it s case of
track 105. Because of the helical nature of the track,

Raheseérioon 4035 ﬁé@@gweythﬁ dungiignalityiof thevavheels seved caryiages 110
gnaay @hﬁga%% R0 e %éﬁ”ﬁﬂt O\ @ugﬁph{f@ g&%vfh%%%@ customers

out ear 0
stitinthk idegredThies, the invention is differentiated from
adrenal i n-i nduced rides where nmaintaining a stable
hori zontal orientation is, in fact, a goal that is to

be av Q*o%ddescﬁ’fbeﬁrin %ﬁﬁ‘@.ﬂéﬁﬂ l%fov)’“tﬁélﬁ%nt 5?@1%'15‘\9:&1% d t?iptéovide an

the scope of i nvention, an operational speed
caharicad dielchof SICWt foathe sccwgpanﬂs eftaadl karrimgy 166 as it travels about the

9Bk S BB R LR AP S SR RS i nsary o
Qﬁ%ﬁﬁ{ﬁﬁﬂh§ carfia 8l fra &aﬁl@%z@ntﬂ%ﬁén‘teﬁ%n"sh@ﬂvﬂﬁft ah B@cdé)hﬁiﬁnay sit or
as shown in F;%ur e 1. Five carriages 301, 30

stasd VBt fear cf@khnatorvsannhiug sT@gseéhesmentsmls diffgrentiated from

ehal'i)’lgidu? 2d1 ¥10 s ger ng 1ntta_hn?n% Eaﬂa?e E%)rréz%% al%f?agtanon is, in fact, a

158
%baldﬁé]tt is ftdS Bﬂh{rdﬁ&ed: hA@ gh RgarBple it aitheik REKiAAEH ligfit thB8cope of the
carriages at the various stages along the track 105.
invention, an operational speed of a carriage whilst traversing the track, may be
typically no greater than two metres per second and so avoiding excessive accelerations

applied to the occupants.

Figure 2 shows a detailed view of the ride as shown in Figure 1.

Five carriages 301, 305, 310, 315, 320 are shown at various stages 302, 306,
309, 316, 321 along a portion of the track 105. The helical path followed by the track
105 is more evident from the changing orientation of each of the carriages at the various

stages along the track 105.

To gain an appreciation for the movement of the carriages about the track 105, a
coordinate system 303 is provided as a means of identifying the location of the carriage
going from one stage to the next. For instance, for the carriage 301 to move to the next:

stage 302 to 306 requires a rotation about the Y axis (Ry) so that the carriage is directed
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To gain an appreciation for the novenent of the
carriages about the track 105, a 30 coordi nate system

wG@Qen71189p8 ovi ded as a nmeans of identifying thePCosa2006/000132

of the carriage going fromone stage to the next. For

instance, for the carriage 301 to nove to the next

stage 302 to 306 requires a rotati on about the Y axis

(Ry) so that the carriage is directed WO 2007/139508

PRy St 087 Bdo1dizction towdhg X (-Onditdetiof. Cohseadjuemttyt inomingao the next

t + M ection. nse tly novi to the next

st dole 249 SEUHPL FPRER I B chrietcibiuh i dravnge). As the

apitge phsgréssexiothé Mgt stads 30D €0 3¢AT fuRtE: RERBREBSAINE T axis (Rz)

the next stage 309 to 316, a further rotation about

tSHeh #hatythe qarpage is ray tdirgetedhia thar Xi Gydlitestiorow And a still further
j ' ' ' a stil] fuyrther

hyeicRt o o bRl sthek o1 2Bl ARTaRolinont o iSRS so as o
motadireshthalvarriage rethY Zagi) SireRion. SO0 as to  now di rect

the carriage in the Z (+) direction. It will be
appreciated that the detail as shown in Figure 2 shows

the uppe;y 9@5}5[%9%1?@8ltMatO{hetc{é?ain?%ﬁéWﬁ]tin g}ég.gri?]glﬁvs the upper

further rotatio the carriage fromsta _

Phrtmnginly loé thecamausemaht ride amst ﬁgmeﬁﬁ(ﬁaﬁdﬂ of ﬂh_é&tulriafgb firodn stage 321
r.ever.se rotati SQ as tch. the position o

CEROREE s SR halP 19,8080 30 Rl 5t S isVies emitamn snas to match the
pasitibR@Learfi® J08ANS by which the carriage is able to
rotate is yet to be discussed but will be shown bel ow.
Further no appreciation 15 for the change in internal

' L OF t 5 has .been consi dered. but it . .
\(/)\n'r : an(gtcglg%%egf; atpg a&?t:il(gri ggﬁ}el CaFrigge, e.a 8&1@%@! ngfg‘s%a carriage is
abldes rothtct ibgeCwr bd digeusbayButaRilluby & KIS, BUL@Y no gppreciation

ereas goi.ng fromstages 302, 306 to stages 316, 321
%‘gcf[l? edRaMg@al priendatian frthe sersiqage has besmecossidereditiuk it will be

: T Vi tt,h the opposed .
EER0, YALSPAIL B R A ARIRECEEL I U LSBONGRGR amtice
Wiel wheeagnipeiiomctagss 802, J0ane stapes 36aB? bltlqgire 2Qhange in rotation

i ew .. Fi 3 shows one enbodi ment of the )
L A M T R L

£16€s€ RPIhS (4018, and (i lﬂ%és?gbéiabﬁsvwﬁmi ﬂ?ﬁ[ﬂfé@ko b SBAREhe available

and is intended to ho in excess 0O occupants,
pewingiacsessbot h st andi ng and seated positions. The
cabin 25 405 is bound by two arcuate nenbers 410A, B,
or rings. There exists a rotationa

Figure 3 shows one embodiment of the carriage 401 according to the present
invention. Here the cabin 405 is substantially cylindrical in shape and is intended to
hold in excess of 10 occupants, providing both standing and seated positions. The cabin
405 is bound by two arcuate members 410A,B, or rings. There exists a rotational
engagement between the rings 410A,B and the cabin 405, provided by complimentary
rails between the rings and cabin. The complimentary rails form a 2" rotational means

permitting relative rotation 440 of the cabin within the rings about an axis 430.

The rings 410A,B further link the cabin to a trolley 422. The trolley 422 includes
a 1* rotational means 4135, 420 being an intermeshed gear arrangement with an internal

ring gear 415 mounted between the cabin 405 and an outer ring gear 420, which is
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engagenent between the rings 410A B and the cabin 405,
provi ded by conplinentary rails between the rings and

woain39sdke conplinmentary rails forma 2nd rot aCTSG2006/000132

means permtting relative rotation 440 of the cabin

within the rings about an axis 430. 30 The rings

410A, B further link the cabin fo a troll ey 422. The

trolley 422 includes a 1St rotational means 415, 420

H@@m@e 9 tha totlee $Ba dlysathe gabin A4S rie able b tdtata 4 mbeutrial axis 435,

e e R e st adion”

PCT/ SGZOOG/ 000132 9 nmounted to the trolley 422 Thus,
the cabin 405 is able to rotate 445 about an axis 435,
rel at i \Bs tFQley rf@thﬂﬁmréycluéez a fra@et4|5ﬁ§eg@atnn@ﬂm afl getatsnnal means

h | f
L
tehgagen®ok penigag dRe ritclyder fouoveats 42F0lldrs atihpted ITBRHI®RY irack (not

SPOYBH D 4o SBLTES DB AGAER 6 o PACKEIEHY bell oy drive means
BBsutt el rR¥, WAk HHRCSLRAE 485 1 gD to %dtﬁﬁ!% AouP¥nd t\g}{}aa!xg% 430, 435 to

belt or other drive means abo e track, w
@@mntmmm hahikentaloortentative. Bbcontrelibe troatiax eSthéSth andSBd rotational
ori.entation, To con

intain the horizont
Eanf ot Astbotats e, ERLR SRt i gioan wtwémlces In this
%ﬁibddﬁt%h@ ki @binfye eREdgefiend Al 1 i "coﬁlﬁ{uﬁﬁdaﬂ w1th a damping
control devices. In this enbodinent, the cabin ng

dpyjspysHeines argtatienal damperrin pacsdle] Wﬂh\ﬁhet hn@ /Hléh@anTQhe 1* rotational
t | I
‘ilt‘ﬁe\éhg |eIrr11 gﬂ%%&ib%gﬁn%ﬁ %&dg?c{ég hga aﬁ aerrra 1§t 4%1 M Javing two

daﬂnpmlgniemices 50, Bdasoﬁtba \@eameanmea mmgrg@@[mmas tHe2tational speed
devi ces 450A, B in contact with the

d
Pfaww ”9@%@%%?? MCEcasoRs the, gffpelt intdastngneds Juewsh Sanss otging in a
'vfé@@ﬁs 08&0E @ikRin ﬁl@r@ﬁgﬁﬁ% dehReEf i‘ﬁe‘:tdeég %??Iﬁ‘wf of such damping

t hr ough "vanes rot at VI SCcous

devipisrwillde metter o‘fmutnhefmghe sitilled hdhﬁfEsseé such darrp| ng
devices will be a matter of routine for the skilled
addressee. Figures 4A and 4B provide detail views of

t he Cngrubf@,gﬂAaﬁﬁ(P g ‘i};ﬁ)vtx&'b 52| 3@\»@”@10%6'@5}&1215@ %é%bfhfﬁg to the

F| ures 1 and 2. Heré there is shown a carri a
imgnhghoan io mlWeSBDSH(ijZ)V\HCIedhtlhes gwivnt a ofrriggeailllecomprising a

d |srtat ted to a oke
? i 30N Ba AT bR sty of bRl B Rt Lol e fo a yoke
810 thr&ch & phit BF Potd infoudkiM@Blnts 540. The axis 551 defining this pivotal

mounting provides for a rotation 550.

The yoke 510 is mounted upon a plate 515, via a slew ring bearing assembly
521, which is engaged with a further assembly 520. The plate 515 and assembly 520
are mounted so as to be concentric with a perpendicular axis passing through this centre

the cabin 505 define the axis of rotation 560 about which the yoke 510 will rotate.

This assembly 515, 520 is further mounted to a trolley which is in turn mounted

through rail attachments brackets 525 to the track rail 530 of the track 527.
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mounting provides for a rotation 550. 25 The yoke 510
is mounted upon a plate 515, via a slew ring bearing

wagesEendps 521, which is engaged with a furthePCT/$SG2006/000132

assenbly 520. The plate 515 and assenbly 520 are

nmounted so as to be concentric with a perpendicul ar

axi s passing through this centfe the cabin 505 define

the axis of rotation 560 about which the yoke 510 wil|l

r ot at &urtBer definingathe eassrimbly O thescrrisgse Qi theeexpimledtvéelv shown in

' [ ] d h il .
(5 b8 MOl Sl B RHI S AR By v
trotatidnab Brackads52@007/ 139508 PCT/ SG2006/ 000132 10

Further defining the assenbly of the carriage 501, the
expl oded view shown in Figure 4B shows the cradl e 545

havi n | ' [ i r hthin .

ot at oot betTl BedfgR 22Ty (B RGediER BE il Spy Shiforises o

pair of irpils ABGA £ HHIRI mmemtedt dbout naekirf2spim fPr itl&e&%tﬁper_iodic gusset
i r rai. s 530A 0B nount.ed about a central_ spine

B TR S0 S 0 (ko2 ae reon e S EMby B Hgmbare

track 527 into a continuous rigid structural menber.

Fi gures 5A and 5B show various views of the second
r ot at Figtiags pdaangl §8 Ishowovasttius hvigws 0 ébe secopd avtatienal means 601

L At f the.cradle about_ th oke 510, This iIs .
ot B ol PP ot EREN s o v s difssBetievea
heeerhdle G486 Liawap Aspadist R IF6E réjectBRUAIRards BB adapted
rbZ?hét i,onalg br ackgt Sp540 mount ed(il)troJ %the yokzér 510. aTat%e {0 engage
thei etatigmalibreqkgtied) mauried fqythearokp 5df.e Jhe enle6®l indliidds ansslongate

' . ithin ' bracket, 54 t which.

PRISAEE0 VD 505t 0N SRBRY, PA0 A 0! S

tadleb®HY r1gss. tThe projestiod 620 kapa®s awbobdisiagd, NHe tfRst 605 being a
ontrol both rotation and axl e novenent of the axle

g%’%mgﬁa copgolhotly Friatppoandiaigygopementyof it axle 663 rndvhersecond 610

' . ' I vement

B A 5B B A, SS9 02 TRl Ry TR et o

TeerploS4tin empufdy rdtatidriaé mavamkntd éE\/\l;}eaprr?jeeMoﬁ 820 mrpt&rr] includes a
[ [ j ectiio 20 .whi ch engages with a )

RGN T T o A T TR -

fle@tll €1554ndNg HrORhNGhe Aadi 4% ﬁﬁ&lr%(ﬁxgg LRLALSREL 'ﬁ&@’ii%n which

20 may lead to an instability for e occupants shou

mag lesdrtpiaagesthllityulor dlat ectupants shwuldl thel aadaget heesubjected to a wind

{03{13[1% goﬁ%‘tgncé{ﬂg? %%{ifr\fiéegig go%ticgfeggatyg{g‘la lroetgtio%%l éahn?ping means 615 so as

to minimize this uncontrolled rotation and provide a smooth ride for the occupants.

Figures 6A and 6B show one embodiment of a drive system applicable to the
invention. The drive system of Figures 6A and 6B involve discreet pairs of pinch
rollers 705A.,B and 730A,B which may be placed periodically about the track so as to
drive the carriages. In this case, the carriage has been removed for clarity and leaving
the trolley 520 as representative of the carriage. It will be noted that the trolley 520
includes elongate projections or wings 725 on either side of the trolley 520 which
comprise metal strips of sufficient thickness to fit between the drive rollers 710, 715 of
the pinch rollers 705A. In this case the rollers 710, 715 may be a high duro rubber or

polyurethane which contact the wing 725 in a pinch roller arrangement and so impart
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to mnimze this uncontrolled rotation and provide a
snmooth ride for the occupants. Figures 6A and 6B show

woneo7asyrosli mrent of a drive system appli cabl e t 8CT/862008500132

invention. The drive system of Figures 6A and 6B

i nvol ve di screet pairs of pi nﬂw rollers 705A B and

730A, B whi ch nmay be placed periodically about the

track so as to drive the carriages. In this case, the

d5ve it dle eargagsediroushnisigtian i dmedraei m mgtoamsed @admlwgthetmmch roller

gg?)%lo]':tiee g? %ﬁ a?&t eﬂ %%ﬁg%ﬂé@]iﬂseg gf 81Iffﬁ3%: ng Cgrrlsreljlngﬁlagigéa hyvc\frauhc motor

or ojeetrici motsr, ahe wiongs 1Azdan opeiafesach fpdﬁ ?arht'él%l bf @lckfYal motor

520 mhlgE 30 co rise netal strips.o i ci ent

PRIERRS S of $pmRg ¢ %‘étrﬂ?xléf‘éﬁ celifstiyelyyesingn r:l@adg orbelt drivs(net shown).
0

lIth@ﬂpb@ Epré&hﬂe& bﬁ/ t(?}g ?gtllregb g{é's%érectﬁg‘t bﬁrr%]é h(]éflncglﬁ\?\%]efl% anve means

g@lﬂﬂd}@tusechel wlch@on? ’btheronas fistad.h 'Dhelalrleﬁ gandm g eAENdri v Ghotors to

SO I rt. .\\O. 200 508 PCT/ 0 6/_000132 11 drive
PEVdRETE iy %@aﬁﬁﬁ%ﬁw ‘?"tﬁﬁﬁﬂ%%:gmlé bg aingastersf dFoutised
to drive the pinch roller 705A B nay be operated

usi ng_a nunber of different neans including a
hydr alit itlds weseothe dniveetradlety 705AuB ore, lochted ot eittser |sidzad® the track

boBREA Rl Bl RiS 7P biouBER Y s Siabs 28 SR i g yoctural porton
Biht kCch
o L Ok ol Wl
&’f BRwkain thei spacereaiation besween the aagéages anddldp tto distilmte the drive
to
15 805113 O SRR UG 5 A o

thiel feribéicallynpliat @l paifs ¢f drbigt ﬂoﬂérs J03ALBI $n CARE WHRE ﬂl%'ré(ﬁus of the
roll ers 05A are | ocated on either side of the track

Ferksis Sty 8 MhsTent Fequdd Be Porsticial e @MOlﬂdNanélgt of bk sod 3 dummy”
26183 Indtl sﬁgwﬁpm‘é{? Be %Fécfglgﬁéﬂ&@hlaﬁotﬁé %’Fﬁa €§: SO aéﬁ? LLASK the distance

Each trolley 520" w | connect ed
bfrtwb(trewnagnas,c&wgis to ochinf&ib tls@mt@sltyofﬂhalrdsdsal n the space
rel ati on between the carriages and also to distribute

the drive force between said carriages and so nore

evenl purthe tafthdhel Qo tthE @Iy 626 SHLI ke Th t r%gg%%nl&tdégckiets 525A.B

periodically placed pairs of drive
ehish eogpasr o tttaek thipiugls infthis Ivesel 5 threaclldrsassammbilyy, 740A,B,C which

g@gﬁ ﬁm &}acwgouq tl?egﬁ%e?}gyl(%éﬁl Eﬁfgi,\%\b%qg R R 6e%ftottlr1]e supporting

gmgamm@m;e the carriages so as to extend the
di stance between carriages, so as to nmaintain the
integrity of the rods.

Figure 8 shows alternative arrangement for the first rotational means 221
mounted to the trolley 520. In this case the portion mounted to the yoke includes an
internal gear to fit with the gear 805. Rotation is therefore controlled through a damper
or a initial gear arrangement to ensure a controlled rotation of the carriage about the

trolley through the axis 555.
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Further attached to the trolley 520 are the track

engagenent brackets 525A, B 20 which engage the track
wohowugdsosn this case a three roller assenbly PEODAGE)0&000132

whi ch group the track about the periphery of the

track 530A B a side opposed tq_the supporting gusset

pl ates 532. Figure 8 shows al t'8rnati ve arrangenent for

the first rotational nmeans 221 25 nmounted to the

tGleAIMS: 520. In this case the portion nmounted to the

yoke includes an internal gear to fit with the gear

805. Rotation is therefore controlled through a danper

or & ini AlcalrigeasseaiblpRgatinting & LRGN BIBwaRY &V ilBar path,

rotation of the carriage about the trolley through

the axi sSa%sssemblNGOIPYEL139508 PCT/ SG2006/ 000132 12

CLAIMS: 1. A carriage assenbly for nounting to a track

following a curvilinear path, said assenbly

conpri si agobeyambumhbleyo sadi rhelbiheoigh asdctl ehpaelhehhiseetdbly, an

assenbly, an_ _orientation of the

a track en aqen§£5 .

trolley %\9%59‘? 108 afitheriralleyorarving #ithew aseniatian of therack;

carri age j t el A .

el ng- o TR Sopbott B RARL I TRHEG T Golledtplihh i routiona
r ot at i onme4nst $veasdapeingigeotatigypaiithe edvdiage support abowxi firstlBis
relative i?? t he tro:ul ey; a carriage rotationally

mount ed FEVRE B58%e " support , using a second

rotati On@l:arﬂ'@@'k%tati%ﬁalﬂgmb@m@@ fd"iihlte cﬁlﬁ’fagé %Lgiboﬁf, ufsiiﬁg a.second

carriage about a second axis relativ the carriage
suppor t , Toghiendi taeanstsgtas ¢o peibutitotatips of ithestardags abeviomstcond axis

axi s nai ' h rriage _in.a horizontal .

ori ent at@%ﬁk’? ﬁodltgﬁ g%%%ﬁ% SUHPOF thghinglnol}oltaé’l‘?flﬁg P b firsf pRd second
track. ZaxisTin@inegsetibatriage By dhairohl eHaithfick inWRA8EN of the
the horizontal orientation of the <carriage is

nai nt ai iEEAEBeEMHsItackne duration of travel along the
curvilinear

2. The assembly according to claim 1, wherein the horizontal orientation of the
carriage is maintained throughout the duration of travel along the curvilinear

path.

3. The assembly according to claim 1 or 2, wherein the first rotational means
comprise a carriage support engagement member mutually engaged with a
trolley engagement member, said first rotational means further including a
control means for controlling the relative rotation and/or rotational speed

between the trolley and carriage support.

4, The assembly according to claim 3, wherein the control means comprise the
engagement members having intermeshing gears in communication with a

damping means for damping the forces applied to the carriage assembly.

5. The assembly according to claim 3, wherein the control means comprise the

engagement members having intermeshing gears in communication with an
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path. 20 3. The assenbly according to claim1l or 2,
wherein the first rotational neans conprise a

woaneriiagies support engagenent nenber nutual |y eRqQagedoos/000132

with a trolley engagenent nenber, said first
rotational neans further including a control neans
for controlling the relative ldt ati on and/ or
rotational speed 25 between the trolley and carriage
suppor t . aduatipRaneans.caisl actuntion mtiangfarapplymigm Predefeanizied force to

t he cont pal ri se..the .engagenent. nenber

havi ng i{rr1ht%eC F‘%eﬁagg?l%s%%g fatro @?lﬂggbmpg%qﬁ@ﬁlewaflﬂn’éﬁroutgh the
danpi ng meansshing gelaspibie: t&&c@&ﬁﬁ%?m@@@fﬁlﬁgd EftetiBSaid criteria
carriage, assenbly. 30 5. The asse y according to

cl ai m 3, ENEE 491088 OF BRPMBINakRRAL: e¥nfmabaccelestion, rotational

engagenegit qEmhe) ' ] nesh, ars..in
conmuni catIi)on V\/I:t Ogﬂ%%ﬁ%g’%?a%éb 5%@%%&5@5}5@6%32
13 actuation neans, said actuation neans for applying
ap edet,iarrri ned force to the carriage assenbly to

mai it ai n® EHESHBPYAGFRIINESP AR IR PlgHalms R tg g Wheigén the second

| Nt er MesfytdidnHGAEms WRRGED LRhEKASRI LS RISIRLELALP S&Vity the
criteria, said criteria "including any one or a ’
conbi nat¢asmagsfis biasest tattheohatizoatd etiestatioron, rot ational 5

di spl acenent fromthe horizontal orientation and

rotational speed. 6. The assenbly according to any one

of 7l ai MheZaskémily awétﬁdiﬁﬁrt‘o hiPoReSIARE preb QTiRS LIARR, WIRARS the

is arranged such that the under the Tnfluence of

gravi t y, CfTage SERPGt eayeprises piyakebaving 2 har pbedupbing atms, said

g Mt R SR 0 By o

conpri seseamsyoke having a pair of coupling arns, said
carriage coupl ed between the coupling arns through the
second rotational neans.

8. The assembly according to claim 7, wherein said second rotational means

—

comprising a pair of pivot assemblies mounted adjacent to ends of each

coupling arm.

9. The assembly according to claim 8, wherein the pivot assemblies each
comprise an axle engaged with a bearing assembly, said pivot assemblies

being in communication with a rotational damping device.

10.  The assembly according to any one of the preceding claims, wherein said

first and second axes are orthogonal to each other.

11. The assembly according to any one of claims 1 to 4, wherein the carriage
support comprises a plurality of arcuate members, said arcuate members at
least partially encircling the carriage, said second rotational means

facilitating rotation of the carriage within said arcuate members.
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15 8. The assenbly according to claim?7, wherein said
second rotational nmeans conprising a pair of pivot

weazesEndioes nount ed adj acent to ends of each eoupsGRevg/000132

arm 20 9. The assenbly according to claim8, wherein

the pivot assenblies each conprise an axle engaged

Wi th a bearing assenbly, sai dlngi vot assenblies being

in communi cation with a rotational danpi ng device. 10.
Thel2as s entid asscanilgadéording vo alaym dhewlndreinhike tamadi mgans comprise
claims, wherein said 25 fi rﬁt and secqnd axes are .
or t hogorRAmRIEneRLATy rajfshgrweeq fhe ﬂ\fﬁgatsggeg%raﬁnﬁéﬁwwa@e to permit
to any onguBflefleiti rdovemeft abdlEMBIsEcdnliGxEar i age

support conprises a plurality of arcuate nenbers, said
arcuate nenbers at |east partially encircling the

caryj age, said second rotat.ional nmeans 30 facilitating

r ot ionA%FHIPﬁeéne@gPEFﬁﬁIgpwlP%i n said arcuate nenbers.

WD 2007/ 139508 PCT/ SG2006/ 000132 14 12. The assenbly
according to claim 11, wherein the rotational means

conpri set ClwlipeariEaskary rails between the arcuate

menbers a ; rr j . .

ol at vel MOTRE AL AR b BT P B dghAEH yith suid rack
anusenendaid ¢ailtagearfenisies Geing if spaced redativn tb kactkalomy said track;
plurality_ of carriage. assenblies in novable en a%enent,
with saijddnyegagans fopdriyipg theiphyalityof spisiagessabout %@ fagk whilst
spaced rrﬁgig{aﬁﬁﬂ {%rﬁg\gg eaén%? Saikd track; 10 a drive
means for rIVI%g the p}ur ty of carriages about the

t rack whdaldstrackrdeifiningi aniehigaltpach ahowab lengendjiaglenendf;ths track such

i o of WHGNE FabeeuHEn AR MR e ek GIO YRLRiealpah

driven along the track follow the helical path. 15 14.
The anusenent ride according to claim 13, wherein the
car¥4. agellzsamewsbinientridd avcbudgeg torotdimelss whhreguthia cattiagh assemblies

the car "nd8Ge ?rgﬁeeygqi]rlo%gh Qvlinechqﬂgggrelggc%stsgmﬁlti]ees are engaged with the
track, said carriage assemblies further including carriages rotatable about

two discreet axes relative to the trolleys.

15.  The amusement ride according to claim 14, wherein rotation about the two
axes maintains the carriage in a horizontal orientation whilst moving along

said helical path.

16.  The amusement ride according to claim 15, wherein the horizontal

orientation permits occupants of said carriage to remain upright.

17.  The amusement ride according to any one of claims 13 to 16, wherein the

angular path followed by the helical path is a multiple of 180°.

18.  The amusement ride according to any one of claims 13 to 17, wherein the

track follows a closed path.



track, said carriage assenblies further including

carriages rotatable about two discreet axes relative
woOaod7ne9sol | eys. 20 15. The anusenent ride aceor8Ge@e6/000132

to claim 14, wherein rotation about the two axes

mai ntains the carriage in a h?rlzontal orientation

whi | st noving along said hel i'al path. 16. The

anmusenent ride according to claim15, wherein the

horizontal 25 orientation permts occupants of said

card ag r ena u ht The a

rccbtap nghe SR pBiipd 6 apd Yo BRASRE Y ] i Fpgrein he

angul ar gadifod REdroMR iP¥ccbiigngd el angdhne BAERIAS] & 12.

mul tiple of 180. 30 18. The anusenent ride according

to any one of clainms 13 to 17, wherein the track

T e

to any osaéd sdsemblyi ovenplidinigo 18, wherein the carrlage
assenblies is according to any one of clains 1 to 12.

5 20. A carriage assenbly for nounting to a track

fol | ow

corpr 1 51 aPAOH Y NERS Lih . el AR Ehkdbement essombly, an
track engageationtof ahaslmitdyyvarwlg withiaantri@hfation of thb Imenck
trolley varying wth n orie agon of t

e tr
carri age® Fa5HA%S r(?F?é’IOP HOGHReE tq e {odey. rSBFI? l?é’ﬁlage i free to
that thegak bbb §xefsr1@1‘?1t1{ré)to thOhB11&y, ‘%}Tﬁfgm I’d@ﬁhcﬁlxa%%ut the two
relative to the trolley, wherein rot-ation about the
two axesxesmiamtaing thetdariagain i hgazantal prieotatiom indgpendent of the

orientation |nd%9%9den of the orientation of the
track. orientation ¢ track.



