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BACKGROUND OF THE | NVENTI ON Anusenent rides, such as
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mal functi on occurs. Accordingly, a need exists for an

EvelRERY %rough daily inspections and maintenance, vehicle couplings can still
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



amusenent ride vehicle that can accommopdate ti ght
curves, while seating sev-eral passengers, and all ow ng
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BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings, wherein similar reference characters denote similar elements

throughout the several views:
Fig. 1 isa perspeétive 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. 5 is a magnified sectional view of Section A from
Fig. 4. DETAILED DESCRI PTION OF THE | NVENTI ON Tur ni ng
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hY A FRIng wﬁﬁ@lugssénlkl%s' 1%011§ta@dac}ﬁ?ﬂl 1® cbpdsite dedst bfcthk fiastivhicle
e vertically-oriented wheels re rabli/zrlde on to

seaifont 1% adjaeeit totherbattbe ofithe first e Risiessemt2. 1 Aqair g rear wheel

ent vertl C t t
osTIeS Dot plieso s S BGudh 38 e SeSpllihitly SR80 14
WHEME 9@ b8 thRortlaae ke Mtheeh@sémblesvViEB) 2 lage ddnfi @m‘}ﬁ toebgage the
undergo significant vertical bending W:hr esses.

tratch or anisehemamysegent GdenThe §roat mt 1626 Wihse! assmplics %gh%z roll
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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 ih 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
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the armor shaft pivots about the vertical axis so
that the wheels navigate the track and the ride
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copdkgur4ioq oAdhe ge tragky s rotatabl e or pivotabl e about
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s}mmzsmqhbﬁerdw)spasmmagtdwnwmwﬁun@ chagsis tube 26 The chassis
tu:gp connecgts %Rg r‘c}?exhps? t e& gecond Icﬂgslgl%ssect?(g]nsoéfbt 5 a%ldairs:r%t%{able 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 second 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
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approximately 3.75 to 4.25 inches, or approximtely
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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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30 during normal operation of the articulation joint

30. As illustrated in Fig. 4, thesecondary shaft 34 is
whe@besabd y t hreaded into a secondary | ock ri nBCT/U82005/016992

secondary | ock nut 80, that is separated from one of
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secti 4 as’it enters the
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



curve. The second vehicle section 14 then enters the
curve and rotates relative to the first vehicle 12 in
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functioni ng proper e secondary shaft 34 does
shafos4finesl ytenpbate mth‘eanthbtﬁecmmklpyesmft 3|§usltﬁ élse WCOpdﬂrlysshaﬁ 34

the test handle 7 [ 1
o i PR i B LA b ety
ondhd bft i%ttloﬁ ol ’575 ahleh th@Nhet ﬁ}%aﬂyhﬁlaﬁr 3Ry Mleﬁelf@%thaﬁahng the

has t refo e fail'ed or is otherwi se inoperable. In

loaﬂP?Bdﬁmsepnlngg)raptrl;}enent ride vehicle 10 may be taken
0

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.



the track for further inspection and repair. If the
primary shaft 32 mal functions during ride operation,
w0 b@enstes need not be stopped, because the secPCE§2005/016992
shaft then carries the | oads acting on the joint
30. The anusenent ride vehicle 10 provi des severa
advant ages, over ; exi~st | ] '
The e el d (b P CURPIR 88 M ELU (e TR appusgment
ridetvicBicles h &kt ehd dnghdensat vids vehdtiec ) tan oonsed onartrack deving tight
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com\t/pgal aff%?s Wih%umgeaﬁﬁuﬁﬁoﬁgefng 80, iR fidav&liclt W hatd® be
Ight "curves on these types of tracks. As a result,
shoft@wertravebtengdrise ctight durved eni theseatypes efiradke, Ashd reiult, fewer
often leads to |longer waiting Jines. Eyven if a greater
passenaLE COWH ilern e Pritieloy BRI OéJEe“aE?dé 1R sger yaligd line
people woul d be able to ride on the anusepent ri?e
Eventiéa great¢rsnuspheer af | swpller risle yebigles were W&éa% pegl guld be
the.ride,vehicl : I i ince
bl BT Y D GeBGal Uk Rn P ACGARE & r Gl Rapacity, sine
the Gidet wheesamust bakphyedongaa fitonowne Enother byer peedgiewnined time
_ time interval, nore_people can [ide on an amusement
interya @nd/pudistanes thfegafely perayils chi OYF G2 VEHEF ﬁe’%l: more
95 . il fht ride vehicles
reobREnCRE A SERYgf HAE R Wi Ste
10, theml onsdhadiusantentaridla thad mgledastse@@al wwhadleanelselegnt ri de
vehicle 10 can continue to operate i f the primary
Ad&iRahdly3 By igink sheoduhisstatthetivalaton juomedOp ieeamilement ride vehicle

amusenent ride vehicle 10 may, t hen renoved fromthe
10 gpmeqnttnyeita Pr§BiopE R PEMaRy éli@? §de%§% Phit 8@‘%1’?9 Fiopgrable.
| | ke rd t £r§RUthe AR duri -
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Defagé’ S5 1R RS r@ﬁﬁﬁ‘m%riﬁﬁﬂ s8éifla G8Reé hik@Bkrefore ¥vdidedbe
apparent to one skilled in the art that other
wHIRALL oca%érﬁgsanélﬁﬁgﬂgét%rgl & t%yi’;&*éht fAReatdd RSV BeRMshé®n and
I'Avent1ve concep erein. The invention, therefore,
descabaitit 1oll e appstenitatbecheesidBed ibyhe ke thatl othed mgdificaiions are
and their eguival ents. T. IS CLAIMED | S; 1. . .
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joint connecting, and providing rotational novenent
bet ween,



the first and second vehicle sections, with the
articulation joint conprising: a first shaft for
wheaniopg14 oads acting on the articul ati on joi nPCTHU$100§016992
normal operation of the articulation joint; and a
-second shaft within the first shaft for bearing | oads
acting on the articulation joint if the first shaft
WHH ILEtAINIED) IS2. The anusenent ride vehicle of claiml

further co ““aﬁ %@ test el.enent attached to the
L. sedohamusLt & > YPPTIEEBNd shaft is rotatable

via the test elenment when the first shaft is operable.

3. arfist whide seHiony | de vehicle of claim 2, wherein the
second shaft is not rotatable via the test el enent
whensecpred vdidpdectigasand s bearing | oads acting on the
articulation joint. 4. The anusenent ride vehicle of

cl aaﬂmrﬂlCtﬁlammhmlntommwtmgngnétpm‘eémg rotasicpelmongment between,

etween the fi.r nd eco haf f
the B 404 SRroPg e e B Bna iRt the SR RbaFioh B A ’%g“@%af ts.
5. The anusenment ride vehjcle of. clai 1 fu
conpri sih§ry ek rgew&i%‘g. 5B ?@n&‘é’r‘fi‘ 185IJPV[ during
ar Oyghal Berkidsfr ROGRERADH joliefdid with the chassis

tube connected to t and second vehicle

Sections, 8:ondn %aﬁr%t 1F[Ptﬁé tﬁfs@l%h & Hhf Ib@arg{% fdadl %ﬁng on the

further conprls n one earlng ween
chagfitlatistbpina nﬂthé testfshafs tnafalctiohor provi di ng
relative rotation between the chassis tube and the

2. firshe ahRbdment. riddh QclaBMSEMRMimS I dRrthen IcGh@n@iﬁlngi ad¢sinelement
wherein the first shaft bears radi al and axi al

attadbed teghpeeaent! shaferveharein tht se¢andsheftdy refetable yis F}r??te% element
ehicle of claim1l wherein th

Wh%‘b@Sﬁg&ssﬁéﬁfs ??egéjjze :r/ad: al and aX| 1al | oads | Ifnt heefl rst

5. S5tk TPHOURGH, RRE B B STUEEE i Tk e i o

rotR 58 i tiekbt ABmedt WREOARE ¥edvndl Qlaﬁeﬁtbdaﬁng ncaidsohcngg @n the
second chassis section; a chassis tube rotatably

articelahiertjostf. t o the first and second chassis sections for

providing rotation between the first and second
4. vehTh¢ emesotandnige 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.

7. The amusement ride vehicle of claim 1 wherein the first shaft bears radial and

axial loads during normal operation of the articulation joint.



a primary shaft connected to the first and second
chassi s sections and positioned concentrically within
wo b®eobassi s tube forbearing | oads; and a secoPUHD$2005/016992
shaft connected to the first and second chassis
sections ﬁng p?sitioned concentrically within the
pri af t [ d ftdi
o TR auRaar A L o S8R eRR the Sl SR bE il
and%xfalﬂob@ﬁllftl‘i@m@fﬂﬁllftr}galanfcﬁsﬁs.el enent attached to the
secondary shaft, wherein the secondary shaft is

9. rmﬂ@rﬁﬁ%ﬁ@n@nﬁ@@eﬂlﬁﬁcoﬂﬁﬁﬁ@ when the primry shaft

i s opera 11. The anusenent ride of claim9 further

¢ o%ﬁsﬂe@%@gec gﬂﬂtch%;% Dad ichgsiResdctibgned bet ween the

Ch?SfIS : b mary shaft for providing

relative |o et

Pr.anssf@;l i de sfor chl? %E%gﬁ{?@ﬁﬁ%ﬂ W eme
urther co ri

ot R P Sl 2 ST SRR g o

progﬁlgl\éitrﬁéaﬂgn bEwRLA MR ot Aldi seforfdbichRea skdriorgy | mary shaft

e secondary shaft. 13. The amusenent .ride

vegg g,h an% Ghfl Pal?)og%& @l thet tfﬁstpzﬁﬂMééoﬁ@aéﬁasﬁﬁadeﬁtlons and

axi a s when operable. 14. The
posAitked s@ntntricaldy withincthe clodssis Iteherfoob whnglaads;redsecond
shaft bears radial and axial loads if the prinmary
shaf kedopdhyogeiabbmectsd. toAtheafitss emehsecdnde cvashiscdeetions and

conprising: a first vehicle sect a se hi
posiioned epncepirigally athit the HREEEY p %ognlae 3?# nv\éﬁen t%e primary

sha{:t?%i% Qlﬂﬁil nmovenent bet ween, the first and second
e sectlons wth the 10|nt conprising: a first

and a sec shaf
0w 1 aBDReed SRNSRNRr 78h Y RRRACOIRRRLD P clepen

atta%ﬁ&pﬁ)dthé ReédnRlagr haftQindibpidt eher &lcéthdaa@' dhaftor @ottedlheia; the test

and a test elenent connected to the second shaft,
elemprirvdion theprimapowglidhaperable. r ot atable via the test

el ement when the second shaft is not bearing.l
11.16. THthenmwesenteride rafdeaipetyl dwghesf cemprigingsak éﬁaﬁh@Pe bearing

ri,sin

posﬂmq}%d betwgena!&he gﬁaségls e and the primary shaft for prov1d1ng 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.

14. The amusement ride vehicle of claim 9 wherein the second shaft bears radial

and axial loads if the primary shaft is inoperable.
15.  An amusement ride vehicle, comprising:

a first vehicle section;
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beari ng between the first and second shafts for

providing relative rotation between the first and
w@emomsh2shafts. 17. The anusenment ride vehi cl erOf/USL085/0m6992

15 wherein the joint further conprises a chassis tube

posi tioned concentrically around the first and second

sh fs%?dnd%&hﬂl%&%}i(fﬂaaﬁﬁi s tube connected to the first
an vehi c

h_s:econ e 'sections. 18. An anusenent ride
vehicl e, conprisi aqfir ) i cl ' .
et 61 coBeRak: rithro Bt Rlagb i b ERBa( biibed, BETRAand
secdn@hv@hicRiRLtioRY i@ Mhe foaitwempriting: first and second
vehicl e sections, wherein the articul ating neans
conpri sesgspshhft! #id | 0ad- bearing neans for bearing
| oads during normal operation of the articulating
means; an o ' rg
| oads mﬁg%w@ﬁigPﬁﬂ§§hﬁﬁgg? eé??ﬁéﬁﬁggﬁé}g?e?ﬁgﬁggggfgkmi
19.whehéin aimSsnant seconteshaéh el retatdbl ciekativiel® aneemether;tand
first |oad-bearing neans bears radial and axial |oads
duri pgt BRAMAL coRRICRId @NtHef sechied shift,cwhatdiorthesansd Hnft is
The anusenent ride vehicle of claim18 whereip the
rotatabteovid theoiget-cheanent Ngiendhesecondchshattaspetheazng 1934Sal | oads
when the first | oad-bearing neans is inoperable.
16. The amusement ride vehicle of claim 15 further comprising at least one

bearing between the first and second shafts for providing relative rotation between the

first and second shafts.

17.  The amusement ride vehicle of claim 15 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;

a second vehicle section; 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

a second load-bearing means for bearing loads when the first

load-bearing means is inoperable.

19.  The amusement ride vehicle of claim 18 wherein the first load-bearing means

bears radial and axial loads during normal operation of the articulation means.

20. The amusement ride vehicle of claim 18 wherein the second load-bearing

means bears radial and axial loads when the first load-bearin g means is inoperable.
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