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I AN AMUSEMENT RIDE Field of Invention 5 The invention relates to
amusement rides involving the loading of passengers within carriages
which ascend and descend slowly. In particular, the invention relates to
those amusement rides intended to provide moving observation platforms
such as Ferris Wheels and theme park yotary viewing towers. 10
Background Amusement rides may fall into several broad categories.
These include thrill rides whaiePNRASERRERFP Ri§HpcCelerated and
decelerated at relatively high rates and subjected to varying degrees of
disorientation for instance, roller coasters. A further 15 category includes
6185 WhiRbeatigas moving observation platforms, with the classical
description including the category of Ferris Wheels. In this category, the
speeds at which the occupants are moved are far gentler and are

generalfy infended oAreMds SEENEUEWSHAVIRGNEIA8LR A9AN S 3 hssengers

adrenaline induced experience, as with roller coasters. 20 By their nature,

Viglhiih g preesev Aigbsaprevidend iatesssiabte el dibPeisay Ritehs toveamsion relates
RlageLf Ahk gk R Uk deg %%QHE@P@@T&HL%@%%MHE B0 PEAUIES @ orms such as

obscured field of view within the plane of the ride. Further, where the
Earriayéheststaed Higangadf B o SiextBesivedize, such as to carry more
than five people, the seating 25 arrangements for an individual occupant
may be such that the field of view is further obscured. Further still, the
Backigepindield 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
uncharfyipggement rides may fall into several broad categories. These include thrill

rides whereby passengers are accelerated and decelerated at relatively high rates and
subjected to varying degrees of disorientation for instance, roller coasters. A further
category includes rides which act as moving observation platforms, with the classical
description including the category of Ferris Wheels. In this category, the speeds at
which the occupants are moved are far gentler and are generally intended to provide
scenic views during 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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30 landscape and so detracting from the experience. 2 Economically, a
factor in determining the popularity of such rides is the height of the ride.
Against this must be balanced the significant construction costs, which
lead to higher ticket prices. In order to maximize the appeal to the target
audience, and so as to justify the highet price, an enhanced visual
experience must be offered so as to 5 differentiate the ride from other

observatieRoridesiyt wouththeratesabeiagvaniagedustf stistica ridesosule: height

provide both an enhanced visyal | , Whil trolling th ,
Bbiition €4ets S Bak t HFFHIS HEigHPBYTAE il 10 SthEhEnt feh 1o

atement o
lovegtianiikeafiistaspectdbetinveriinivpravidgsal cartiage gssehbhcéonrnd so as

mounting to a .track following a curvilinear path, said assembly comprisin
PGB H B B SR AR Sty B e M ST 8 as o
difforéantatioeafdb értnalleyarasiirgvatidnainddd orientation of the track; a

carriage suppart rotationally mqunted to the trolley, using a_ first rotation
means,ﬁs 5@ o%‘gF ¥ﬂrFota?ioar1 RIS %(éursrieigesg%paorﬁé%oﬁué%ﬁr%rtogilg %Oth an
eplidive do/ thetrolieyiaceawialye cotatdinad yhacumstedcto theos@rarsgeiated with the

u . . ) )
E‘SP E)tf’t gqu ea second rotational means, so as to permit rotation of the

age about a second axis relative to the carriage support, wherein
rotation about the first and second axis 20 maintains the carriage in an
Egri ontaio ifntati%lilndependent of the orientation of the track. In a

AoRYAsSect e

L . . . ..
e Mvention provides an amusement ride comprising a
curvilinear track; a plurality of carriage assemblies in movable

cnees SR IS R R e e o
saick daltiagagnssenviliesab ey, isespacecth biationpisiegehtmibeyg maithtable to said
Yack and yrheninciuding cariades iiRtabls BRAHb A HIsHHSRL A& ing with an
orientation of the track; a carriage support rotationally mounted to the trolley, using a
first rotational means, so as to permit rotation of the carriage support about a first axis
relative to the trolley; a carriage rotationally mounted to the carriage support , using a
second rotational means, so as to permit rotation of the carriage about a second axis
relative to the carriage support, wherein rotation about the first and second axis

maintains the carriage in an horizontal orientation independent of the orientation of the

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, wherein the carriage assemblies include trolleys through which the carriage
assemblies are engaged with the track, said carriage assemblies being in spaced relation
to each along said track and further including carriages rotatable about two discreet axes
relative to the trolleys; 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



relative to the trolleys; a drive means for driving the plurality of carriages
about the track whilst maintaining the movable engagement; said track
defining a helical path 30 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 caigiage assembly for mounting to a
track following a curvilinear path, said 2a assembly comprising a trolley

meshAPle R saisthiyackeyahRuiiasle 00288 Mank assapIdly. @k engagement
orientation of the trolley varying with an orientation of the track; a carriage

FSBSSRI InBLIRRERIAIINE thAId e AR eh &V EhcaRrigenE L @) the track: a
Qtatgaboutdwaaxes relativsutndine traley, whereindgtagion abguif thethat  the
two axes maintains the carriage in an horizontal orientation independent

of the orientation of the track. 5 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 carriage is free to rotate about two axes relative to the trolley,

wherein rotation about the t0 two axes maintains the carriage in a

horizontal orientation independent of the orientation of the track. Thus,

the invention provides for the carriage to move about multiple axes and

thus shift the position of each occupant's field of view throughout the

duration of the 15 ride. In so doing, instead of limiting the field of view, in

fact, the occupant will maintain a continually shifting field of view in a

range of different directions. In differentiating the ride from the "thrill" rides

as previously described, the invention aims to maintain the horizontal
orientation of the carriage, such that an
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20 occupant sitting or standing within the carriage is not subjected to
disorientation detract from the principle of the ride. In defining the term
"horizontal", it is intended that the floor of the cabin of the carriage is level
such that an occupant may stand comfortably and not feel unstable due
to the motion of the carriage. 25 Furtherz by permitting the carriage to
rotate about two axes, independent of the track, the occupants of the

Gﬁﬁﬁié’??ié/\/ﬁ%l@% o EOMNHUS Y .chanaingddielthefidaw fornthe drsalion about the
the ride. This dynamic view will be considerably more interesting than the

BHeN&FGInG HEd 188 iRty TS T etttiditdiZeatis WRBkIighdgpendent of the
eRBAAGRY shehevisiedl experience without increasing the height of the ride.

30 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

ncorpeiateshcl i ineanaiadpdothalsimtbis tasethentide provid@siag to a track
multiple axis assembly. However, the assembly is incapable of

AT A R LA AR IS A L SRR SORBT et RO Bl tRaid track

isiniendedata diserientcite aeanpanis byishifting dnenerientaiqarofihievith an
carriage as it follows a curved linear path. Whilst achieving the result of
QHERATERR M bR A CE! faE 4% f&&&‘)ﬂa{rﬁ f89}a*ée§ésaaef&0&@ta%h that the

viewdeg platerm ihatd aeguiechetihelpresesthinventonwhifaet rdhion about the
double axis arrangement.of US4,170,043 could not be used for th

I8 ASEHPLIHBLE BRI THWEHR G TH 4L Pre Rt BYHRER Fﬂ’ié’%‘i@?

miatianahmearsmay include means to 10 control the rotation between

the trolley and carriage support. This may be particular advantageous to
ensure the relative rotation does not lead to hazardous, or unappealing
moveneniftbee pasiiage prohighs Witdsio athegexiaalfatea Thistiple axes and

contrgl. may be through dampening the rotation,.adding superfluou )
R s A e R B St A A Sta pton of he
e detive donipolissendsalmatrotibefigke Bfaview, in fact, the occupant will

maintain a continually shifting field of view in a range of different directions.

In differentiating the ride from the “thrill” rides as previously described, the
invention aims to maintain the horizontal orientation of the carriage, such that an
occupant sitting or standing within the carriage is not subjected to disorientation detract
from the principle of the ride. In defining the term “horizontal”, it is intended that the
floor of the cabin of the carriage 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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15 may add a balancing force against the unwanted rotation. Such active
control may require sensors, such as accelerometers and a central
control unit that may sense the acceleration and either apply the force
indiscriminately, or apply adequate force sufficient to balance the rotation.
20 In a preferred embodiment, the criteria to activate control may include
rotational acceleration, rotational displacement from the horizontal

arientadien Qsd otationabspaaes dmpreterad anbadimentoths §eephdssembly is
rotational means may be arranged such that the under the influence of

YEARAPISY SRR I et 1B8h & b AZB IR ACSHERIALIHE N BYI§R-5 [n fact the ride
Rrefesred e mphadiment itbercaifiage syPRartimahinelide.ayoks favingrage as it
air of coupling arms, said carriage coupled between the coupling arms

RHSOGhAt B SEEORE T tonZ LIS G Rents &orbirafral Wimpstiitfidntuced ride,

thasgcandpiotationabpacns maylSUbRIHpGudR A aifokpv@lired of the present
assemblies mounted adjacent to ends of each c%linﬁ}so arm.5 Ina

O Bre Al TaE e b O AR A thE S RS MbEE hAY Bachouk i used for

e axlenRAgRGEskWiIth Rebgasigbassembly, said pivot assemblies being in
communication with a rotational damping device. 5 In an alternative

embodiment, the carriage support may include a two or more arcuate

membersaosrEiRgsAvhiebableastipartiallyoenrirclentibeme aninges sdemtaat to
the carriage within the ring%can rotate about the second axis. Further

8 FRlg R HeBBaE e (FRUEH RS HE1RE6 S YRR BN TheY OSrRagiswar

tanenitsentsalled elptive amevenebhakeythihesacond Axisud arstilbppealing
further embodiment, the rings and/or runners 10 of the carriage may be

! ; Yy
PV LG DR BT AR B S R PG B Al RN Es - e TR SRR ihebe
thack M AYBPEART ISt St all GleMeifchAvYing ge LY IBeaIcShaRse the inertia
Further, the curvilinear shape may define a helical path about a .
required to cause free rotation, or more active control such as a motor or the like that
may add a balancing force against the unwanted rotation. Such active control may
require sensors, such as accelerometers and a central control unit that may sense the
acceleration and either apply the force indiscriminately, or apply adequate force

sufficient to balance the rotation.

In a preferred embodiment, the criteria to activate control may include rotational

acceleration, rotational displacement from the horizontal orientation or rotational 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

arml.
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longitudinal axis of the track. 15 Further still, the track may have an overall
shape, either closed or open. Said 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. 20 In a preferred embodiment, the angular path
followed by the helical path may be a multiple of 180. 25 Brief Description

of Driainigs-dramill benannaientie pivtiek dessibethe preseshiseMioRx e
with respect to the 30 accompanying drawings which illustrate possible

SHPARGEIMEnTS R FvERtIN. BhervahangRREEdreHa saventiBisyien with a

Ressibla anesapsrauently the particularity of the accompanying drawings
IS not to be understood as superseding the generality of the preceding
description of the invention. 6 Figure 1 is an isometric view of the

amusemantlidm accordingdmene wbadinest fhihe RSN deveRtios: Rore
Figure 2 is a detail view of the amusement ride of Figure 1; Figure 3 is an

oA TR ot Batridghcadram g 16'4 RirtRer dmbE it of UiHethat the
QIeseRLINNERTIRN;ASsFHIGUISH4R ISan isemalicdiRW. Chaka!iBg8ngs may include
according to further fourth embodiment of the present invention; )

rails to match with rails or runners on the carriage to permit controlled relative
movement about the second axis. n a still further embodiment, the rings and/or runners

of the carriage may be powered to control rotation of the carriage.

In a preferred embodiment, the track may comprise a structural element having a
curvilinear shape. Further, the curvilinear shape may define a helical path about a

longitudinal axis of the track.

Further still, the track may have an overall shape, either closed or open. Said
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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Figure 4B is an exploded view of the carriage of Figure 4A; 15 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 20 5A; Figure 6A is an

isometric view of the drive system accorgling to a further embodiment of

the present invention; 25 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. 30
Descriptigti of Prisfetfed SERBEAInET The Hifuserismader iyl #eesiigg ©© one

tonppeigrtimeptat thenREgsent invention may be realised as a
structure 101 comprising a large diameter circle 105 incorporating 5 a

track about which a carriage 110 may travel along. More particularly the
structure 101 may follow a helical path about a longitudinal axis of the

track which in this case of a closed loop 105. To maximize the

functioh=HF of the deekr eBrRcctRgRE 1S4y Be6idpersed about

the wheel 105 so as to continually provide paying customers with the

desired ride. 10 To be described in more detail below, the intent of the
inventiGEE o' proVide BT TEh RSE el distirsiesians fsrie B celitistscatbodiment of
grGhGRAiagRAdehas it travels about the track 105. Because of the helical
nature of the track, however, it is necessary to maintain the carriage in a

stable horizontal orientation such that an occupant may sit or 15 stand

withoutfear-ofallingr stumbling vichusethe inventionds-eifferentiategkher fourth

from . .
embodiment of the present invention;

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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adrenalin-induced rides where maintaining a stable horizontal orientation
is, in fact, a goal that is to be avoided. As an example but without seeking
to limit the scope of the 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 agcelerations 20 applied to the
occupants. Figure 2 shows a detailed view of the ride as shown in Figure

be@ﬁg@ﬁ‘fﬁiﬁgﬁe?%eﬁ%%%ﬁiﬁéﬁt 320 are shown at various stages
302, 306, 25 309, 316, 321 along a portion of the track 105. The helical

path followed by the track 105 is more evident from the changing

orientatjgp of BRGhQ he-Caiiagesraiihe.ahiobs HsiagRs ANgdhetatknvention
105. To gain an appreciation for the movement of the carriages about the

fPROKPEO52 A5 807E GoTHTHIES SYSR<IPNB 3518 HroidE ol Bens i alisdcof0S incorporating

identifying theJeeatipeLfithe qauiags galg fiey onasttagedR MemeXt structure
For instance, for the carriage 301 to move to the next stage 302 to 306

ruiray oot rathe o akis! ARy udivphitieot AbR dbs s iteliadas case of

awaydtomdpa & (T recHon te e Xutkdkeston: GERSEaUeMyeMOVIRGages 110
to the next stage 306 to 309 requires a rotation of the carriage about the

Pa%iBYRPPAL thaP WrHisgW itlgrEssts 18 Rty P sueis pasng customers
furthergatatien aheut the Z axis (Rz) such that the carriage is now

directed in the X (-) direction. And a still further 5 movement to the next

stage 316 to 321 requires a rotation about the Y axis (Ry) so as to now

direct the eara@ganBdhe £d)RiEaciemt Wl heappreciaigdifiahtiao provide an
detail as shown in Figure 2 shows the upper portion only of the

SRAGBEsHeRE RS aterfURh T SRR caahisgiingim! sthge B2avgs about the

teudthe fawendalitonstane 302wt tesuliie a-feNelssvotation $© AstRsary to
match the position of carriage 301. . In considering the rotation of the

ggp{%g,t{ﬁec%gég%igf {}fgiégﬁtﬁg@i@taﬁon such that an occupant may sit or

stand without fear of falling or stumbling. Thus, the invention is differentiated from
adrenalin-induced rides where maintaining a stable horizontal orientation is, in fact, a
goal that is to be avoided. As an example but without seeking to limit the scope of the
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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able to rotate is yet to be discussed but will be shown below. Further no

appreciation 15 for the change in internal orientation of the carriage has

been considered but it will be appreciated that whilst in stage 309

opposed sides of the carriage have an unrestricted view whereas going

from stages 302, 306 to stages 316, 321&equire a change in rotation

such that one side will have an unrestricted view compared with the

Olpmsﬁdrﬁid&: Zlosestdotitre trabk, ¥rd thatthese positensewily beoving to the next
S0 0 share the available viewin ess. Figyre 3 sqé)ws
?rr?}e%ré[ oft lereéa%r%)égngalogggor&f}\ré gt%ethae Pred g tgll’?ffésnﬁ As the

Hmaigﬁema@msm&qstmwaﬂtt@wmmdﬁmj infshaperaadda uttemddd oaxis (Rz)

ho ss of 10 occu ants r |n oth standin and Se}}%?
poﬁllo%%%( e ca%aﬁié 405" cE))uCn WHCl) ;?gu & %B%rs nZgsyf further
nngeeiitere exists:a scmgilahéltoelk@hgﬂnem beﬁbmaen theuings ¥ 104, BRy) so as to

andt eca Bﬂn 405n$prow e yfam mentary rails between the rings

cC carriage in
caE € co Ilmentar orm a 2nd rotational means

permlttlng relative rotation 440 of the cabin within the rings about an axis

430. 30 JThe.rings 410A,B. fur éi-u b|n atroII 422 troIIe
422 mcluIdesﬁa ot tﬁ%cﬁge%éans g?[ j&gg being an |1n ert gd Pgear tle upper

mangeméy\tuﬁ/tttc amintareal ridg gehﬁttﬂl'&mowni@d dsfetﬂme@mrih@d“am stage 321

uter ng ge r42 is 9, mounted to t roIIe
R e L e o S R N AR e e

tpoﬂﬁwnm,cumdgfs@éar. arrangement 415, 420. The trolley 422 further

includes a frame 455 separating the Is” rotational means 5 415, 420 from

the track engagement portions 425. In this embodiment, the track
engagemenhpdrionstieSdmtlndefabe setsiefeoter sadapted vmmhgagecarriage is

gb Jae Cf-(, Otdr?\?etm{o)bg- He tlrglgle h&}?)(wt }(Iege ﬂ(:hdnv il gg no apprecmtlon

belt or ot e means a e trac ca%ln 4
rfotatbeatiougthm twtn:mmés»maﬁald% ¢ thramtaimgthkabdrizontad ddientationit will be

-ggp(fg&tz{%hthﬁ{ %JO{'I in Ehlgelst@ngp%gs% atlé)erga(l)f the carriage have an unrestricted
view whereas going from stages 302, 306 to stages 316, 321 require a change in rotation
such that one side will have an unrestricted view compared with the opposed side
closest to the track, and that these positions will be swapped so as to share the available

viewing access.

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 415, 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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10 means, said assemblies may include damping or rotational control

devices. In this embodiment, the cabin/ring engagement may be in
communication with a damping device, such as a rotational damper in

parallel with the rings 410A,B. The | s™ rotational means, in this

embodiment, includes the gear arrangement 415, 420 having two

damping devices 450A,B in contact with the inner ring gear 415. As the
f@@&ﬂ&ﬂabsmeed)méyatznetnnertgeaa%mm&teasﬁﬁtdh@t@tfémﬁbout an axis 435,

ened thro es rqtating in a viscous id within the damping
tfzt}tg dOFfet ysgiﬁ%/%]eltﬁg? LSS ARG éighcggwnl be a matter of
routine for the skilled addressee. Figures 4A and 4B provide detail views
e S e e B SR LTSS e
the, podat Gioerache SAﬁkTh%@gadtenls potaiienally Maninded b ydkeehl0he track
O RIBRENY oo e FAdh 560748 AL PIke D TOPaEte (ot
stpema ptl&teu‘émsy\:mg glenvhiéngrivearing-Assebylyctzd,, behich i®her drive means
O T R ST, 45
thiough 'tht‘,s}Qﬁm@@tzther&&bmlﬂ&ﬂﬁdeémﬂﬂ&lﬁ?(is)@ﬁﬂht@ﬁfQﬁ&ﬁoa’.ﬂd(mld rotational
which the oke 510.will rotate is assembly 515, 520 is fur

RS ter b A ATy MR € i REUARGa BT s T his
amjdetseﬁeame mmamkgwhg@mfemema;clbéaﬁ dfinfrurticer stefining thémping

ssemb of the carria 01 the ex w. shown i
e e R s o D e D oS e 1 rotational
metimn liatatichahiivadketsih 4 c i dsth e ferencertarthentcacki$2,7 4|2()tmavmg two

mbodi ent the 1%27 com rls S a pair of rails 530A 2%9
A LA LT O el S s R e spece
tiadie 52dantgear cortinnuousseigidhstreittotal smiamipenced through vanes rotating in a

viscous liquid within the damping devices. The design of either of such damping

devices will be a matter of routine for the skilled addressee.

Figures 4A and 4B provide detail views of the carriage according to the
embodiment shown in Figures 1 and 2. Here there is shown a carriage 501 comprising a
cabin 505 down to the point of cradle 545. The cradle is rotationally mounted to a yoke
510 through a pair of pivotal mounting points 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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Figures 5A and 5B show various views of the second rotational means
601 10 which is used to provide rotation of the cradle 545 about the yoke
510. This is achieved by the cradle 545 having a pair of axles 565
projecting outwards and adapted to engage the rotational bracket 540
mounted to the yoke 510. The axle 565 jpcludes an elongate projection
620 which is inserted within the rotational bracket 540 about which the

cradle A efalemEDRAISEHN 0308093888 04D DEAIARI BB TR O0own in

being a 15 hearing to control both rotation and axle movement of the axle

Eeg Endidess il Badebsind purdy vbtagoH N witABothbdatisgssosble within
649 acting to.cautiahthe movement of the cradle 545 in a purely rotational
movement. The projection 620 further includes a key 625 at a distal end

of said projection 620 which engages with a rotational damping means

61.5. ThusHoRRYRRL NG CragIe 345 URdargIRE AMINEARL QLR MAATR, Hrises a

which 20 m?/ lead to an instability for the occupants should the carriage

Baisghjerte P i0 4 windl 152 Hse @helfion ptHalcaiageis BoRugNayRdic gusset

thewcotiopahdanpingmeans 815 SQasinte MiRnize this naentiqlied
rotation and provide a smooth ride for the occupants. Figures 6A and 6B

show one embodiment of a drive system applicable to the 25 invention.

The dripg,system offaigises 66 and SR invalvediscteQiBAIIS QhRBE means 601
rollers 705A,B and 730A,B which may be placed periodically about the

BAKSS By odiod e varagishiridicads ARy EHisi g9 hdes is achieved
iMeverhies slerityand leguing dRe{roisyhrAL-aad eRigeeMalive.ahthel o engage

carriage. It will be noted that the trolley 520 Includes elongate projections

Sarigdorsb ackthet SriewrtAd trdifey dso Whichhe esmpridaciides an elongate

stops 96 sUticientthcknessteditnaimeat tha drbvarotasgel 1o 1Bk WEich the
pinch rollers 705A. In this case the rollers 710, 715 may be a high duro )
FiBHEr gBigtFethahe WRIER SR Hedmy s bR picihfoliigst 005 being a

aeRNGEMeBhapden Mpaibl hndrivetonthe srAiageHh irugbdsictianhd B&ond 610
drive motor used.to drive the Einch roller 705A,B may be operated using

BibBEP B R ARRSTR GRS S Rl esHBRolo control the movement of

the cradle 545 in a purely rotational movement. The projection 620 further includes a
key 625 at a distal end of said projection 620 which engages with a rotational damping
means 615. Thus to prevent the cradle 545 undergoing an uncontrolled rotation which
may lead to an instability for the occupants should the carriage be subjected to a wind
load, the rotation of the carriage is controlled by the rotational damping 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



or electric motor, the motors located to operate each pair separately, or a
central motor operating all or some of the rollers collectively, using a

chain or belt drive (not shown). It will be appreciated by the skilled

addressee that a number of different drive means could be used in

addition to the ones listed. The arrangement of such drive motors to

provide the drive through the drive rollers 705A,B will be a matter of a

RHNG {Het%ﬁQ?@d fhedivesaligrs MRAiRRralneatetomeiiiee $lﬁelﬁfxch roller

the track su brackets 720 mounted to the tracks 531 a
ﬂeawwgtggan%ate% MRS BIHRRFAGE, de%%wm%%%@dﬁf 1 &utic motor

cPRNLG R8BI aReHIHars HPHOBraed 3acB0pas Separaieliginitiacentral motor
space relation between the carriages and also to dis fi}lbute %itdélve force

BERiAEE §g|@r%§dg§}§n@ggw}ée%g\éﬂw YRS, FR3HLO rive (no(% shown).

equinesespRbardns Rreiqdidally places o ais @frdﬂﬂberodiemﬂﬁﬁ’éﬁc Brike means
cases where the radius of the tracli3 or where it wo
Sty

senkribrartshibri fHEPHiRY B AR SRS shown 1r\r’1eamot0rS o
beovgedirtaredisiadhencatiiagasisesas io Sxiefitbihe wistanoé abettieen
carriages, so as to maintain the integrity of the rods. Further attached to

the trolley 520 are the track engagement brackets 525A,B which engage

the traqlﬁtm@ummttf&sdeaserana@@msu@mem&ﬂ;eammmmum of the track
U g irack Shoun i beripieny alhe rack PIORE A ppoRserin

hOWS a ternatlve arrangemen

f@f ﬂli@tfu@k rq@aﬂm@lmams Q/al bestirieddd thadraitey Galcyn ﬂmsum@d 735 s0
the portion mounted to th includes an internal gap to |t

Ge4P SOBNRBRANE TRELRE? 8%%% hrougiE s mga)leSP oor aTniti {mlef\e the drive
gBRiAEANGaMEnt &@rﬁagw@@mcued\r@tmidmdfome tandsge sbopirkthent about

trolley through the axjs 555. LL ;
the p%modlc ly placed pairs oyl(%lsve rl(:;llél:'rzs g(&'ﬂl,\és In cases where the radius of the

track is small, or where it would be beneficial to avoid warping of the rod, “dummy”

tportion

trolleys (not shown) may be used intermediate the carriages so as to extend the distance

between carriages, so as to maintain the integrity of the rods.

Further attached to the trolley 520 are the track engagement brackets 525A,B
which engage the track through in this case a three roller assembly 740A,B,C which
group the track about the periphery of the track 530A.B a side opposed to the
supporting gusset plates 532.

Figure 7 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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1. A carriage assembly for mounting to a track following a curvilinear path,
said assembly comprising 5 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 support rotationally mounted to the
trolley, using a first rotational means, sq-as to permit rotation of i:he
carriage support about a first axis 10 relative to the trolley; a carriage
ofatiqpally mounted to the carriage support , using a second rotational
means, so as to permit rotation of the carriage about a second axis
relative to the carriage support, wherein rotation about the first and
Secang e dRila IR AIRge AIURANAL FUfIANEN IndeRRadepl,
of the 15 orientation of the track. 2. The assembly according to-claim 1,
wherein theaisorbsemallycrenpatiorsof the carriage is maintained throughout
the duration of travel along the curvilinear path. 20 3. The assembly
according to claim 1 or 2, wherein the first rotational means comprise a

carriage s@ﬁpdi@bﬁg&@é@h@r_ﬂom@mﬁ_éﬁkﬁbmagy @ﬁgalgéqmntr@%@wbly, an
engagemeqt MemierSaid fiist yatatonalmeans, ihe e Mg R

control means for controlling the reldtive rotation and/or rotational speed

25 betweeh ¢aiagslieypant exdingel Supponial wHbedselderbipiagcotidshentational
claim 3, whergig 0e,conirehMeANS cATRIRS 18, S PIRGRSREML MG RS Sxis
having intermeshing gears in communication with a damping means for
damping thieldsiees displiedan the carriage assembly. 30

a carriage rotationally mounted to the carriage support , using a second

MCSLLP

rotational means, so as to permit rotation of the carriage about a second axis
relative to the carriage support, wherein rotation about the first and second
axis maintains the carriage in a horizontal orientation independent of the

orientation of the track.

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

comprise the engagement members having intermeshing gears in MCSLLP
communication with an "ACSLL P 13 actuation means, said actuation

means for applying a predetermined force to the carriage assembly to

maintain the horizontal orientation, throygh the intermeshing gears

subject to exceeding predetermined criteria, said criteria including any

oneorac inati | rotatj [ j i
from the hTa e, S IAEk AeF HEIRS 30k LRI pERAER A e o
according tte anyriope ahoikiys @ teb s Ereinctirosed omg nfatiatioapugh the
means is . inf ravity,. .
carriage is?“ tgiase%%tb %:ée%%lpﬁgﬁgﬁgr% e& é}t&g}%}r’]&?@%@t_ig nghgcédsgl}%%%l said criteria
according itis Bidjngrie v P iseop petdingatiames,: whisiéimahacasigrisige, rotational

support C%\gﬂ%@%@d OKSNAUNDARHPLAHRNNG DT SRAIChF3pIage

coupled between the coupling arms through the second rotational” means.
15 8. 'The assembly according to claim 7, wherein said second rotational

megns copprisiag, g PAlBIANPIASTEMRISs Mennted,adiagent 1a,ends gl

each coupling arm. 20 9. The assembly according to claim 8, wherein the
pivot asserptglies dapparomprizecad side dagtigchdarrlze bermge of gravity, the

assemny,Cﬁﬁiﬁég\{%%gg%bgﬁ%&QBgtm Sommypication with a rotational

damping device. 10. The assembly according to any one of the preceding
claims, wherein said 25 first and second axes are orthogonal to each
other. The assembly according to any one of the preceding claims, wherein the
carriage support comprises a yoke having a pair of coupling arms, said
carriage coupled between the coupling arms through the second rotational

means.

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.



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 30 facilitating rotation of the carriage within said arcuate members.
MCSLLP 14 12. The assembly according to claim 11, wherein the
rotational means comprise complimentary rails between the arcuate
members qRd 45e ealkiagedidipg i&laiﬁmrnllﬁﬁaieiatthe oaven mepe gbmprise
the second axis, 13. An a ement e com r|S|nI%ba curvﬂ{ ear tr%ck,tg ermit
plurality ofcegmlé’@‘@r&@@’e ‘fl g“ﬁeﬁ?o B EhGAGEment Wi salcjl fack, P
wherein thegabirgadssemhliesnrauds tiale s dhndugiswhich the

carriage assemblies are engaged with the track, said carriage assemblies
being in spaced relation to each along said track and further including
carrigges rotatablerabauidwootiscieapaxes relative to the trolleys; 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 longitudinataxigic;the track such that the carriages, when driven
along the tr Ilow he helical path,.14, The a I

to claimi3, Wﬁgféﬂ rStafion &bs {J % esomag?((a)élamalreltgld % Eﬁ@%aﬁ%%ggﬁg?k’
horizontal aferdatite mﬂnrisgmmgbéiwgmhwd tellepd pathighswirigh the carriage
amusement rid 1%%%2%"? ko Céaw”l%\ thevherendh £ ?8%5@%@&95 %@t@émg in
permits oc%upa nts of sai ga%rlage 0 remain upright e amusemen

ride according¢d saiytionecéainimhmg3anl 1Hckheddinties including carriages

rotatable about two discreet axes relative to the trolleys;

MCSLLP

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.

14.  The amusement ride according to claim13, wherein rotation about the two
axes maintains the carriage in a horizontal orientation whilst moving along

said helical path.

15.  The amusement ride according to claim 14, wherein the horizontal

orientation permits occupants of said carriage to remain upright.

16.  The amusement ride according to any one of claims 13 to 15, wherein the

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

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

track follows a closed path.



angular path followed by the helical path is a multiple of 180. 17. The
amusement ride according to any one of claims 13 to 16, wherein the

track follows a closed path. NMCSLLP 15 18. The amusement ride
according to any one of claims 13 to 17, wherein the carriage assemblies

is according to any one of claims | to 12.519. A carriage assembly for
mounting to a track following a curvilinear path, said assembly comprising

a trgley mopaiakigde it deagk oyl aridjasie efgagemedtassemixysin the

an orientation of the trolley varying with an orientat;o of th? ttralcjc a
carriage oSSR ITB0HESASEGRBRRL) 2L RHARE R tI8g & is free to
rotate about two axes relative to the trolley, wherein rotation about the two
s aRscATbly ToF Mhounting (0’8 Tack FoNwinR e S et Gath,

said assembly comprising

MCSLLP

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 carriage is free to
rotate about two axes relative to the trolley, wherein rotation about the two
axes maintains the carriage in a horizontal orientation independent of the

orientation of the track.



