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malfunction during ride operation. For this reason, current ride systems that have an

articulation joint as part of their assembly may be equipped with a backup system.
These backup systems, however, are typically not designed to bear the same loads, or
to permit the same articulation between vehicle sections, as the primary articulation
system. As a result, the ride vehicle will generally have to be taken offline for rep airs
when a joint malfunction occurs. Accordingly, a need exists for an improved

amusement ride vehicle that can accommodate tight curves, while seating sev-eral
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Ot PMturel aFid gdvéhtages of the invention will appear hereinafter. The features
of the invention described above can be used separately or together, or in various
combinations of one or more of them. The invention resides as well in sub-

combinations of the features described.

BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings, wherein similar reference characters denote similar elements

throughout the several views:
Fig. 1 is a perspective view of an amusement ride vehicle.

Fig. 2 is a partial exploded view of the chassis and articulation joint of the amusement

ride vehicle shown in Fig. 1.

Fig. 3 is an exploded view of the articulation joint shown in Fig. 2.
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Fig. 3 is an exploded view of the articulation joint

shown in Fig. 2. 2 W 2006/ 036218 PCT/ US2005/ 016992
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Wheels 20 on the front and rear wheel assemblies 18, 22 are configured to engage the

track or rails of an amusement ride. The front and rear wheel assemblies 18, 22 roll
along, and secure the ride vehicle 10 to, the track or rails. A greater or lesser number
of wheel assemblies may be used to meet the requirements of any given amusement

ride.

The front and rear wheel assemblies 18, 22 preferably each include two or more

vertically-oriented wheels (not visible iﬁ the drawings) attached to an arm or shaft that

is pivotable about a horizontal axis and a vertical axis. The vertically-oriented wheels

preferably ride on top of the track or rails. When the amusement ride 10 enters a

vertical pitch in the track, the arm or shaft pivots about the horizontal axis so that the
3




I's pivotable about a horizontal axis and a verti cal
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cogfigoatine of theTide teacki cul ation joint 30 preferably
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t d
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shaft 32 is preferably positioned concentrically within a chassis tube 36. The chassis

tube 36 connects into the first and second chassis sections 40, 42, and is rotatable or
pivotable about the primary shaft 32 to provide relative rotation about a longitudinal

axis (front-to-back axis A-A) between the first and secqnd vehicle sections 12, 14.

The primary shaft 32 preferably has a length of approximately 18 to 24 inches, or
approximately 21 inches, an outer diameter of approximately 5.5 to 6.0 inches, or
approximately 5.75 inches, and an inner diameter of approximately 4.1 to 4.7 inches,

or approximately 4.4 inches. The secondary shaft 34 preferably has a length of

4




pi vot abl e about the primary shaft 32 to provide
relative rotation about a |longitudinal axis

wd 3006 0862180- back axis A-A) between the first angtBes08016992
vehi cl e sections 12, 14. The primary shaft 32
preferably has a | ength of approximately 18 to 24

I nches, ap ox' mately 21.in out er
BRIy P e DB G SROTBIRL 23 dFhelyaf quirabBrger of
apﬁrozﬁ“nétefy“@% DY 53hcHeB R apPloR BALEK 400 irkREY, 8xd Qiﬁhﬁlbiydlameter

inches, or approximatély 4.4 inches. The

of spproxiinaiglys ﬁé&ﬁttoglﬂ@ fiedhes,ady ppreximatelyeAdt incegs. Qf ppyrse, the

2006/0 6218 PCT/ 5 r
PriFHER AR SEOLEr SUTRaCery 1Y T aFEd of SRRt dsbelitop dpdfe ize
an@fwei @ P e filt fd/ se'&oﬂ&vé}ﬁclé sédiongehas, or

approxi mately 4.0 inches, and an inner dianeter of

A ﬁPsQ 'o? %‘ui@‘ts%{ Mf Beatmgh 884s é?bfélﬁﬁl@r%esséﬁ RO BicOia8Bs lb¥¢ 36 such
.5 1 nches. course, primary and secondary

theet laé bearB@s 334arcrms1ben¢chb@wsemﬂlemha$3i8énbd 1) en@l thegprimary shaft
the, size .and vve ht of. t r st a sec ve
32, (R IBiBAGv el YOl bk neBebatl Bessirely o ifers TR HeRHbES fpuid be
ard gosﬁﬁ&ﬁe@ Bétintel HES siMdsis tte 36 @nd Iméﬁhﬁlafwmﬁsw suckecond or
' at the bearings 38 are positioned between the

inmem astsofsbeatings 38 isprefarshly pesitiensd beheean thg primary shaft 32 and the
se %g{yn ha h}lﬁt ygh% %lrét Ghd Q&%@d r%gt% 'of %@Lﬁn&g g%g :3? Igge n%rgf'erably made

earings coul

of bedswee andther afitbki Materlble Bfe chiaskié tbe BoiisreotytabloaghinSthe first
A second or._ inner set of bearjngs 39 is pre{ er abl

sefy 95 | hepBASY 38e taRewh thenBriganmahaft SHarduring ngrga Queration of the
%Qf?taﬁ&’e %&ﬁﬁgé 1841hd pﬁ?{e s a%‘{aﬁagﬁjis ?@cﬁt‘ﬁ?ﬁ{b ?Qﬁﬁt t8E second set of

arlngs 3 are pre y nade ass or .
bearngshd9, shout ahe eseomtderyi abaft The whemshe primaoe sB&ft 32 fails or is

rot at abl e ai ns firs t of bearings 38, about
oﬂewmﬁrm%ﬁr@’q “éelde hhé’ Sfnmal operation of the
anmusenent, ride vehicle 10. The grl mary shaf

As Blustratsi dndgi Asthe wraicelatiomdoiak 0 preferghly mﬁb@e%@ first chassis
as%g‘?c#g 58Br SRGANHEE Yo 8184 fadSof {Mggﬁftt Jh‘isd% %&HB 493t a front

I's or 1s otherw se I noper
facte of rﬂhbeshcbmﬂ ochiassds settiars d2ataad & rseEorgl cBasstshessembly 60 for

atBirnSit 40 e ol hegaut e, AL AR WS FASSS SBetiony & nd e rear
fadd 6 th Fedt cﬁla"@%sée%n&?% | Phe ﬂx@mﬁfy 4rfd BedddaRt shafiase, 3f enter and

the second chassis section 42, "and a second ChaSSIS
engagsethisl firss@nd secondt chassisresstions 40n42 dirpegh egntrahepenipgs in the

D Bl e Lo e By e
in868a Blahings 18af §acerd 843WasHek£36, 304, to facilitate artlculatmg movement

and/or secure connection between the various joint components.

As illustrated in Fig. 5, the primary shaft 32 is preferably threaded into a primary lock
ring, or primary lock nut 78, that is separated from one of the bearings 38 by a spacer
76. The primary lock nut 78 applies a force in the axial, or longitudinal (along axis
A-A) direction, and handles and distributes thrust loads acting on the articulation joint

30 during normal operation of the articulation joint 30. As illustrated in Fig. 4, the
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When the ride vehicle 10 comes to a combined horizontal and vertical curve in the
track, the first vehicle section 12 enters the curve and rotates about axis A-A relative
to the second vehicle section 14, via the articulation joint 30. Specifically, the chassis
tube 36 rotates against the bearings 38 about the primary shaft 32, allowing the first
vehicle section 12 to rotate relative to the second vehicle section 14 as it enters the
curve. The second vehicle section 14 then enters the curve and rotates relative to the

first vehicle 12 in a similar manner. As the amusement ride vehicle 10 continues
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If the secondary shaft 34 does not freely rotate when the inspector pushes or pulls the
test handle 70, it is an indication that the secondary shaft 34 is handling the loads
acting on the articulation joint 30, and that the primary shaft 32 has therefore failed or
is otherwise inoperable. In this case, the amusement ride vehicle 10 may be taken off
the track for further inspection and repair. If the primary shaft 32 malfunctions during
ride operation, the ride need not be stopped, because the secondary shaft then carries

the loads acting on the joint 30.




Bet ween daily operations, an inspector preferably
i nspects the anusenent ride vehicle 10 to ensure that
w@dos/0dc2ighe ride vehicle conmponents are functi 6005016992
properly. To verify that the articulation joint 30 is
wor ki ng properly, the inspector pushes or pulls the
test handle 70 . (or other, test elenent), in a.directi
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compritrareass Wabpaberaetalimpviy 3Pt s, bR B YR Have to be
shortdt 16 tiaQ8l tRELUZh ARE Ft%%lt chifvet b8 thewopéey of $4vkbt A4 deads fewer

not freely rotate en the inspector pushes or pulls
passehgers cadd ridadritash 7eehi¢le, whichiofiendeadste ngenyRitipg gnes.
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over existing anusenent ride vehicles. First, the
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Addi tionally, by using the dual-shaft articulation
joint 30, the amusenent ride vehicle 10 can continue
to operate if the primary shaft 32 fails or is
ot herwi se i noperable. The anusenent ride vehicle 10
may then be renoved fromthe track during non-
operation hours and repaired off-line. As a result,
Whités @aims@iRent ride is not shut down during
operational hours when the primary shaft 32 on a ride
vehicle 10 fails. Delays and |ine backups resulting
1.f r onssammiBedert ailde sleclgcemprinvdigef or e avoi ded. Wil e
enbodi.nent s .and applications of the present invention
have BEGACHERCIERAncIHtae PREger meany PrroBeton SEme e pgers
dueingmston dfelek ride veligleart t hat ot her nodifications are

Per af Feccrth SEHTG OB el EPB] @opigeh dtestso D5 Lo Holding
patsesdefs dutiRglmen@egfithdyydetvelicleainiowi ng cl ai s and their

equivalen%s. 8. Wiat is clgined.is: 1. anusenent
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beart IR LT g Rt e R REN S o6 R e Aeedtgsting gn the
nor raeiculad@ejonit where ee firkighaAr thal@mbtdihg.on j oi nt; and a
second shaft |ocated wthin the first shaft and being
freely novable with respect to the first shaft and

2. bei e hmaeeneht ddvyvehioRds cthith il grhee toRirisBRertad eRmetfatthdhed to
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isleable. t he first shaft mal functions. 2. The anusenent
ride vehicle of claiml further conprising a test
el enent attached to the second shaft, wherein the

3. secdmhe asihahient $dervehialealflcRiny 2 awlidicin theSEcoall St nyie@table via

the first shaft i bl.e., 3. Th rent. rjd
thS Tl o7 e Pgeen g o i ol A i oot

rotatable via

4. The amusement ride vehicle of claim 1 further comprising at least one bearing
between the first and second shafts for providing relative rotation between the first and second
shafts.

5. The amusement ride vehicle of claim 1 further comprising a chassis tube positioned
concentrically around the first and second shafts, with the chassis tube connected to the first

and second vehicle sections.

6. The amusement ride vehicle of claim 5 further comprising at least one bearing
between the chassis tube and the first shaft for providing relative rotation between the chassis

tube and the first shaft.




the test el enent when the second shaft is bearing

| oads acting on the articulation joint. 4. The
anmusenent ride vehicle of claim1 further conprising
at | east one bearing between the first and second
shafts for providing relative rotation between the
first and second shafts. 5. The anmusenent ride
vehicle of claim1l further conprising a chassis tube

posi.tioned conce round the first, and
7 shafﬁ‘@ AR PP %&%ﬂ%ﬂa hoin edlise bt BRE PAIFIGRd ool
loaals duri@offhl Wedththef SR atticORten jBint. The amusenent ride

vehicle of claim5 further conprising at | east one
beari ng between the chassis tube and the first shaft
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i nt,
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the second shaft being configured for bearing | oads

when the primary shaft is inoperable. 10. The
10anmu SheemtisemettaidéaBhicle @f ofaint b dirfhed cdnmprisigh 160 Blekhbgiagthad to

t est el t att h dt haft,. wh [
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11. The amusement ride of claim 9 further comprising at least one bearing positioned
between the chassis tube and the primary shaft for providing relative rotation between the

chassis tube and the primary shaft.
12. The amusement ride of claim 9 further comprising at least one bearing positioned
between the primary shaft and the secondary shaft for providing relative rotation between the

primary shaft and the secondary shaft.

13. The amusement ride vehicle of claim 9 wherein the primary shaft bears radial and

axial loads when operable.
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primary shaft is operable. 11. The anusenment ride of
claim9 further conprising at | east one bearing
positioned between the chassis tube and the prinmary
shaft for providing relative rotation between the
chassis tube and the primary shaft. 12. The anusenent
ride of claim9 further conprising at |east one
beari ng positioned betmeen the primary shaft and the

secopdary shaft. for relative rota
bt v rrebneetyridiotry e mke ik 0w neh ifcurioid YL R rodil and
axibBloaddiétha ptimeryshift &lirdpervigbi cl e of claim 9 wherein the
primary shaft bears radial and axial |oads when
operable. 10 14. The amusenent ride vehicle of claim9

15whenainmkammﬁeﬂendna@aém@ﬁ&mgs radi al and axi al Ioads
[ erable. 1

if th ri ry shaf t [ )

o D vEREe i et dint PSR peshie ob PRGN passenger
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Do ahd e LBl Ohiiitad Serons retseeet IR g‘ﬁ‘é’g‘r for holding
pamﬂg%%duhﬁgﬁioﬁoﬁcﬁmhélﬁiedfbmgle gadssengers during notion of

the ride vehicle; .and oi nt connecting, an
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relfiverte bie dnbthef; biicst and second shafts are rotatabl e

relat,i ve t o one h el enent . copnect e

Lo crie SO TRt o Ghbsr B fie et hG “ehtiy Fa1 8 atbie via
the todt alemlohtovhen she skdvd bleditis fdt Beinl loaben t he second shaft

is not bearing | oads. 16. The anusenent ride vehicle

of claim15 further conprising at | east one bearing
16bet Vighe rantuh@ndnit rrile Valildleaﬁ”(lﬂkﬁhd Ehﬁlfﬂh& éoﬁfpn&h@\bi ([Haﬁtgone bearing

e rotati et.ween. i

bolfeafine ¥ 580 or I R el o i rignd sccond

shaftser ei n the joint further conprises a chassis tube
positioned concentrically around the first and second
shafts, with the chassis tube connected to the first

17and e amnstmeethiide! vehisle of tl@ifs15 wherein the joint further comprises a chassis

tube positioned concentrically around the first and second shafts, with the chassis tube

connected to the first and second vehicle sections.

18. An amusement ride vehicle, comprising:

a first vehicle section including passenger means therein for holding passengers
during motion of the vehicle;

a second vehicle section including second passenger means therein for holding
passengers during motion of the vehicle; and

articulating means for providing rotational movement between the first and second
vehicle sections, wherein the articulating means comprises:

a first load-bearing means for bearing loads during normal operation of the

articulating means; and
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18. An anusenent ride vehicle, conprising: a first
vehi cl e section including passenger neans therein for
hol di ng passengers during notion of the vehicle; a
second vehicle section including second passenger

means therein for holding passengers during notion of
the vehicle; and articul ati ng neans for providing

rotati onad sezonelvedbedbiag weans foh ®edringJbadaMthes @ROME load-bearing
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i T 6 pECT S IHG 4 VELEE O BB L G T o gering means
belre iradignl fuiceaxiad foadsduring actatioyeralign BothéaticdpRh ateh@n of t he

articulating nmeans. 19. The anusenent ride vehicle of

claim 18 wherein the first |oad-bearing neans bears
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cul a ns nent ride .vehicle of
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