A Track-Swi tchi ng Device and Met hod BACKGROUND [ 0001] The present invention
relates to tracks for vehicles. Mire particularly, the present invention
rel ates twoaotwmEedeeswi t chi ng apparatus and a met hod f or PemuUSedvOEE6hT acks.
[0002] Since the early twentieth century, controlling the novenent of
vehicl es that reside on tracks such as trains, intrafactory cargo vehicles,
and anusenent park rides has lead to inportant industrial growh and
consuner satisfaction. In the case of anmusenent parks, as guests have
demanded bi gger, better, and nore el aborate rides, they also require and
expect a positive park eXdeacleSedtching DévieatadlMetpodgr essi vely shorter and
nore rapidly nmoving lines to enter a ride. [0003] One technique to shorten
wait times for lines involves increasing the throughput of vehicles on a
track. The nore vehicles that paggckd@Rk goint on a track in a given time
interval, the nore guests are capable o eing served. However, in rides
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park profits. [0004] In the past, conventional track-sw tching has been
acconpl i swisehing tragls

[0002] Since the early twentieth century, controlling the movement of vehicles
that reside on tracks such as trains, intrafactory cargo vehicles, and amusement
park rides has lead to important industrial growth and consumer satisfaction. In
the case of amusement parks, as guests have demanded bigger, better, and
more elaborate rides, they also require and expect a positive park experience,
which entails progressively shorter and more rapidly moving lines to enter a ride.
[0003] One technique to shorten wait times for lines involves increasing the
throughput of vehicles on a track. The more vehicles that pass a given point on a
track in a given time interval, the more guests are capable of being served.
However, in rides that have multiple tracks and require vehicles to switch tracks,
there exists a lag or delay for the track-switch to take place. Decreasing the
delay for track-switching increases vehicle throughput, thereby shortening guest
wait time, and as a consequence, increases guest satisfaction and park profits.
[0004] In the past, conventional track-switching has been accomplished through
the use of a pair of linked tapering rails, known as points, disposed between
diverging outer rails. The points can be moved laterally from one position to

another to direct a vehicle to a diverging track from a through track through the



the use of a pair of linked tapering rails, known as points, disposed

bet ween diverging outer rails. The points can be noved |laterally from one
position wo2arathess to direct a vehicle to a diverging caals2démoniscal t hr ough
track through theuse of gear boxes, slide bars or notors. For exanple, USP
5,547,151 enploys a linear induction rail switch mechani sm having at | east
one linear induction notor for transversely thrusting a switch track froma
first position to a second position. [0005] Mre current track-sw tching
mechani snms i ncl ude spring assenblies such as that of USP 6,290,1 89, which
descr i begseopgeart baxasy, alidegadeor roetarer Fpr exampte, 3R BEHAY , fyhempioys &t ock
rail while sinmultaneously pulling off another tongue from an opposite stock

rai | . Thendtgvhdsction rbPsWaeh \hédhamisrh ®asingf ftUEastBriesirrddr U Ritibh GabtoB Pr i NY
assenblies, and is neant to prevent tongue hang-up. [0006] However, known

track- Sv%okﬁﬁgneeﬁr%@w t%ﬁ?stﬁpcé‘sxﬁ/ﬁcﬁ E'gég é@ﬁféﬁf@?&gﬁ%"tﬁ 4 Y85 b%s&%&ﬂ“i re a

response tine that 'may not neet t onse tinme 1n's

oPbl i cat (00R3) WRAFE EreP AR e R R PR op SRR in e BE o SRR <P ue o
the track, and |lateral quidance is provided by a flange on the wheel.
[ 0007] IW%%Fh?ttqfléjr%:’g%&@,hﬁq,%@h‘gﬁ%”mpa@tﬁ@?r nogcdpmeefos, it is

often necessary to have |l ateral guide wheels and vertical guide wheels on
bot h t heprgsping & torfgueeagaingt.a stbokdailwwbié simultasheooskyrpuwling ai¢ @npthes. , upst op
wheels) of the track so that the ride vehicle is fully constrained to the
track i ntoaguedioneehi app®s(te atsck rail. The device is formed with at least four

adjustable vertical spring assemblies, and is meant to prevent tongue hang-up.

[0006] However, known track-switching devices such as those mentioned

above typically require a response time that may not meet the desired response

time in some applications, such as amusement park settings, and are restricted

to rail applications where the principal wheel assembly rides on a single side of

the track, and lateral guidance is provided by a flange on the wheel.

[0007] In modern theme park attractions, such as roller-coasters, it is often

necessary to have lateral guide wheels and vertical guide wheels on both the

upper surface (i.e., load wheels) and lower surface (i.e., upstop wheels) of the

track so that the ride vehicle is fully constrained to the track in all directions (save

the desired direction of travel). These features substantially limit the utility of the

aforementioned one-sided track switch assemblies

[0008] Conventional track switches for theme park attraction applications

generally comprise configurations that move laterally, rotationally about a vertical

axis, and rotationally about a longitudinal axis, and involve separate locking and



the desired direction of travel). These features substantially limt the
utility of the aforenentioned one-sided track switch assenblies [0008]
Convent i omal2otweEeicoswi t ches for theme park attracti on appiusacoons9t
general ly conprise configurations that nove laterally, rotationally about a
vertical axis, and rotationally about a |ongitudinal axis, and involve
separate | ocking anddriving nechani sns. The driving nechani sns may be
linked to the track switch assenbly via conventional power transni ssion
features, such as belts, drive shafts, chains, and gear trains. As such
t he i nerdiivéngimednaniims.eThe dniaimgsmeanahisime reay beHlinded ¢éortiieytrack awitety s
coupled to the nmechanical system providing practical limts to the
conbi nedagsGrbIgNA OV ertidnBPSOWEOIRAMEMBS IR fAENIreS, tRhthsShdltC dritgpes.
Swi tchi ng nmechanisns simlar to those di scussed above may be found in, for
exanpl e, 1 St.a 4 ; 00 ; 884,1 77
o Vekors U a8 ooRE fanse oy aderp e Mfius Br i 8 mekianghPai
powerful  prinmary drive devices for swtches that yield dinmnishing returns,
be the st asSe iRy il sobles e Fleqranical sYolEntPRUERE pr esent s a
first-order effect that defines the torque/horsepower/speed rise-tine
curve, pactied limifs/tothesortingthasselarationandprpitiRirg geagrasy ofsaidl devi ces is
considered, this last resulting in necessarily causing such devices to be
renot e fswitch hyweswiSwitehingleneicbaniss simdar ionihosagiisaysisad abosie amaly et endant
switch timng del ay.

found in, for example, United States Patent Nos. 4,543,886 to Intamin Inc. and

6,884,177 to Vekoma S.p.A.

[0009] Manufactures have increasingly employed more powerful primary drive
devices for switches that yield diminishing returns, as the self-inertia of larger and
larger (e.g., electric) motors presents a first-order effect that defines the
torque/horsepower/speed rise-time curve, particularly when the physical size and
packaging of such devices is considered, this last resulting in necessarily causing
such devices to be remote from the switched device, further increasing inertia
and attendant switch timing delay.

[0010] Accordingly, to date, no suitable apparatus or method for rapid track-

switching is available.



[001 O] Accordingly, to date, no suitable apparatus or nethod for rapid
trackswitching is available.Brief Description [001 1] The present

di scl osurwodena77ises a track swi tchi ng apparatus and a meThisdooos668wi t chi ng
tracks. [001 2] In a first enbodinment, the invention provides an apparat us
for switching a vehicle froma first track to a second track. The

track-swi tching device nay be rotated by a notor, and may conprise a drive
axle and a primary axle. The drive axle nmay conprise a barrel |ocated at
one end of the drive axle, the barrel having a plurality of switch tracks

| ocated thereon and a braking assenbly connected to the drive axle and
spaced fromthe barrel. The primary axle may conprise a flywheel and a
clutch assenbly. The drive axl e pg¥f bésdtigtiendriven by the primary axle upon
engagenent of the clutch assenbly via the notor and the flywheel. [001 3]

|0 2 SeoRiul P TRLITBGn: didiod PURIARe IR RIIRS AokbrbR A4 g1 2 vehicl e

froma first trac 0 a secon CK-sw evi ce being
2 pri mar et GwighiiG FHSGr i ve ol o wth the primary axie upon | [: e
engagenent of a clutch assenbly via the notor and the energy stored ih a
f 1 ywheel [08dd] r 61 atfirsierobedipgnt.dhe dmitionrPraxidss @5 aRnagatus\iPt ewitehiagks wit h
the first tracks and second

a vehicle from a first track to a second track. The track-switching device may be

rotated by a motor, and may comprise a drive axle and a primary axle. The drive

axle may comprise a barrel located at one end of the drive axle, the barrel having

a plurality of switch tracks located thereon and a braking assembly connected to

the drive axle and spaced from the barrel. The primary axle may comprise a

flywheel and a clutch assembly. The drive axle may then be driven by the

primary axle upon engagement of the clutch assembly via the motor and the

flywheel.

[0013] In a second embodiment, the invention provides a method to switch a

vehicle from a first track to a second track, the track-switching device being

rotated by a motor, the method comprising providing a drive axle, providing a

primary axle, driving the drive axle with the primary axle upon engagement of a

clutch assembly via the motor and the energy stored in a flywheel and rotating

the barrel about an axis to align switch tracks with the first tracks and second

tracks. In this particular embodiment, the drive axle comprises a barrel located at

one end of the drive axle, the barrel having a plurality of switch tracks located



tracks. In this particular enbodi nent, the drive axle conprises a barrel

| ocated at one end of the drive axle, the barrel having a plurality of
swi t ch t reioksi1doewbedt her eon and a braki ng assenbly conmegtusdownscdshe drive
axl e and spaced fromthe barrel. The primary axle conprises a flywheel and
a clutch assenbly. [001 4] Ocher features and advantages of the disclosure
w || becone apparent by reference to the follow ng description taken in
connection with the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS
[001 5] O her features and advantages of the disclosure will becone

appar ent theyeorein@Ref rakingeasse miobywcomuaected ite fHeydtive dkle aanticspguanyfrorg tloe awi ngs,
in which: [001 6] Figure 1 is a schematic side-view diagramof a single

track- swpiedil MehedgNmesy 8akiddenfHsedXd Mwhed! @hdtd batdreasRimbt h switch tracks
| ocated there on in accordance with one enbodi ment of the invention. [001

7] Figur @r?ﬁ ?Lij%)tﬁ‘& @%ﬁfrgg %ﬂddéo%hﬂéﬁe%foftrtrﬁg g%cfs‘%lre mrhgé’orﬁé’iai)ﬁ?rér{tac ks

| ocat ed n in accordance wth~an e Iment o e pres I nventi on.
[001 8] Figure 2b s, a.sjde-view perspective of Figure 2a. [001 9] Figure 3
s an ovBY FriErERLg e Qlowing dESeiEiTtiEKeR I CPREHIODNEUT BF two t r ack
swi t chi ng nechani snms for switching vehicles froma first track to a second
track i ndeRALBPAUWMREA@WIAIBNe enbodi ment of the invention. [0020] Figure 4

is a flowchart describing a step-wi se nethod in accordance win a further
enbodi ment of the present invention.



[ 0021] Like reference characters designate identical or corresponding
conponents and units throughout the several views, which are not to scale
unl ess otwerzwimg7iondi cat ed. DETAI LED DESCRI PTI ON [ 0022] @a@/usadwodsesent of

t he present invention involves a track-sw tching device for switching a
vehicle froma first track to a second track the tracksw tching device
conprising a drive axle and a primary axel mechanically coupled by a | ooped
belt. The drive axle conprises a barrel |ocated at one end of the drive
axle, the barrel having a plurality of switch tracks | ocated thereon, and a
braki ng assenbly connected to the drive axle and spaced fromthe barrel.
The primary axle is driven by a notor and conprises a flywheel and a clutch

assenbly, wherein the gRIEFEDESCRIPTION GETHY DRRMING®RIY axle via a | ooped
belt, the drive axle being configured to rotate about an axis. One

i eul o ¢ ¢ _ anrl )
Prack- swtC1B! n SthedRR O GhEGdvintdtes SrNEIdRIbLS WillBodihe dbbal i case
hicle th t. [.0023] S i fi fi ti d . ent f th
o ai med PRUEHESBIrineL noimaRE s S VYRR dRe A CBRERD ng
drawings are for illustrative purposes only. O her configurations and

ar r angen&9t18] t Rigurarlds\a sahematicessidenigvediagiram afia single Bagk-swiching be made,

used, or sold without departing fromthe spirit and scope of the appended
cl ai ms. device having an axially rotating barrel with switch tracks located there on in

accordance with one embodiment of the invention.

[0017] Figure 2a is an overhead diagram of the barrel having switch tracks
located thereon in accordance with an embodiment of the present invention.
[0018] Figure 2b is a side-view perspective of Figure 2a.

[0019] Figure 3 is an overhead diagram of a track-switching system showing
two track switching mechanisms for switching vehicles from a first track to a
second track in accordance with one embodiment of the invention.

[0020] Figure 4 is a flow-chart describing a step-wise method in accordance win
a further embodiment of the present invention.

[0021] Like reference characters designate identical or corresponding
components and units throughout the several views, which are not to scale

unless otherwise indicated.



[ 0024] As used herein, an elenent or function recited in the singular and
proceeded with the word "a" or "an" shoul d be understood as not excl udi ng
pl ural sawo2eloaressbs or functions, unless such excl usi oRCrAISeooPlos@L | y
recited. Furthernore, references to "one enbodi ment” of the clained

i nvention should notbe interpreted as excluding the existence of additional
enbodi nents that also incorporate the recited features. [0025] Although
specific features of various enbodi nents of the invention nay be shown in
sonme drawi ngs and not in others, this is for convenience only. In
accordance with the principles of the invention, the feature(s) of one
drawi ng may be conbined with any or all of the features in any of the other

drawi ngs. Moreover, any enbopeEmaNtEDIESCESRTICNIQrein are not to be
interpreted as the only possible enbodi nents. Rather, nodifications and

ot her e i af the
appended” ¢ aremwrﬁ[%ggg?ﬂkﬁﬁusedé E%ér%gphmﬁggﬁéﬁyr?j@fsﬁggat ?%Eﬁmgef ers to a
through track that veh| c ﬁ(fg Ptbef ore aCh'tB%
t rack- switEHE Y ¥ &gaé(ﬁ i f}%ﬂ% SEXEGK 198 Serong 4% he vehicle
woul d contjnue upon if not switched by the track-sw tching device. As used
herei n, $WEChigg fevisecomPrising R drivefaxie;apg aérﬂn@rdr@i%ﬁ‘@tqhﬁel@aﬁhe vehicle is
switched to after track-swtch or the track that extends in a different
di r ect i ocoupiech byteelophed bgh. tThacdrivesaxiasompiiseeianpartdidocatedhat sneterid t r ack”
refers to the tracks that are |ocated on the barrel and "switch track

of the drive axle, the barrel having a plurality of switch tracks located thereon,

and a braking assembly connected to the drive axle and spaced from the barrel.

The primary axle is driven by a motor and comprises a flywheel and a clutch

assembly, wherein the drive axle is driven by the primary axle via a looped belt,

the drive axle being configured to rotate about an axis. One particular advantage

afforded by this invention is the ability increase track-switching speed (i.e., less

than 2 seconds) thereby increasing vehicle throughput.

[0023] Specific configurations and arrangements of the claimed invention

discussed below with reference to the accompanying drawings are for illustrative

purposes only. Other configurations and arrangements that are within the

purview of a skilled artisan can be made, used, or sold without departing from the

spirit and scope of the appended claims.

[0024] As used herein, an element or function recited in the singular and

proceeded with the word “a” or “an” should be understood as not excluding plural

said elements or functions, unless such exclusion is explicitly recited.

Furthermore, references to “one embodiment” of the claimed invention should not



assenbl y" includes the tracks and a barrel or simlar support or framework
therefore. As used herein, the term"track" refers to dual rail tracks such
as standaw@ 20reai7msebr ack, single rail tracks that gui de &cralscabmcmnl a fi xed
pat h, any gui ded path such as an optical guide neans or otherw se and/or
any conbi nation of the foregoing. The term"barrel” may refer to a
cylindrical object but is also intended to refer to any geonetric shaped
support for a track.[0027] Referring now to Figure 1, an exenplary

track-sw tching device corresponding to enbodi mrent of the present invention
i s shownbgénermmeled s exddding hee existdnceveftaddiition atlerboeimentsdhét gsoed f or
rapid rotational acceleration, and provided to quickly and accurately

swi tch ain¢sfjorbe theqstited feadlirekr ack to a second track. The track-switching
device may conprise a barrel 102 having a plurality of switch tracks 104

and 106 e -k XSGR ehihns 13 E el a
first sttdz??g tg\étbmaggﬁgp?gﬁﬁf%%grl s | oéigpéc? on ahsgﬁ%éoﬁt g\g@férdgllolﬁlrgg? while a
second cgrvgd switch track is | caLed tﬁ%‘ an .opé)gqsi te side of Parlr el 102.
However , OF SPWNy SpMeEdamings,lad PR Kk OErS: ityp & |\ FePYENERFE ORY% r'icks may be
di sposed around the circunference of the barrel, and can be conmanded to
any posi 8¢&tidance wihthe RfingiRigs ¢hihe invendiopaiedeatie(she) ope dEBWINGgNA¥d t o
rotate about an axis (X), causing at |least one of the switch tracks 104 and
106 t o blee abimipireatl with lany atiallefdhe featueaskin@mnytofdhewther drogirgjs. Wt h furt her
reference to Figure 1, shown is a primary axle 118 which

Moreover, any embodiments disclosed herein are not to be interpreted as the

only possible embodiments. Rather, modifications and other embodiments are

intended to be included within the scope of the appended claims.

[0026] As used herein, the term “first track” refers to a through track that a

vehicle is located on before reaching the track-switching device, and may also

refer to the track that the vehicle would continue upon if not switched by the

track-switching device. As used herein, the term “second track” refers to a

diverging track the vehicle is switched to after track-switch or the track that

extends in a different direction than the through track. As used herein, the term

“switch track” refers to the tracks that are located on the barrel and "switch track

assembly" includes the tracks and a barrel or similar support or framework

therefore. As used herein, the term “track” refers to dual rail tracks such as

standard train track, single rail tracks that guide a vehicle on a fixed path, any

guided path such as an optical guide means or otherwise and/or any combination

of the foregoing. The term "barrel" may refer to a cylindrical object but is also

intended to refer to any geometric shaped support for a track.



conprises a flywheel 120, a transm ssion 110, clutch assenbly 122, a pulley
130 for a flexible belt 132, and a series of input and output shafts

conf i gur edoo107e@bEce rot ati on about an axis. The not or PCORIS2@Mehani cal |y
coupled to a transm ssion 110 by notor output shaft 112 . Connecting the
nmot or out put shaft 112 to the transm ssion input shaft 114 is universal
joint 116 . The notor 108 may be a traditional torque notor capable of
producing a rotational force output. The transm ssion 110 is provided, as
is known in the art, for a speed-torque conversion increasing the torque
from t he[0027br Refemping\iotetoaF iguesat pan eaéemaipl arp dtaickrsmatchng devips | mary axel

118, and thus a faster and nore robust axial rotation. The transm ssion 110

i s mechagbregddondarp el @ﬁbb@i_n@erftlowa+esbaOimbﬁti@n iJ Sisam geherallgt pab. shaf t
124. Connecting the transm ssion output shaft 124 to the flywheel input

shaft i STRe %EQ-%%t%Hin@%@é% {?gedtnrﬁga?e%fowéae%f%ﬁag ﬁ%c;étlér?gﬁﬂ?f%@ ng 128 may

be integrally connect nsm ssi on out put acilitate
constrained.relative raotatiaonal noti. between two copponents (e.d.,
ot neen Piadiderk Sy 38 Ae0 VR 5 HER o FETBS B sbfodheer 120
I's conf %_%ur ed_to provide flywheel energy storage gFES to the primry
shaft. ack.of Be §aekiswiCANIHRUMIGE MayHOTPHah SRMe2 0D ey B8P PYirgliy Ohn
inertia that ranges from about 100 percent to about 1500 percent relative
t o t he nawichirackse1®heand|1060acated thaiconh Inthe kxemPlaryenigimenbsizown
preferably it may range between approxi mately 400 percent and 800 percent.
It wll i;peFigure 1, a first straight switch track 104 is located on a side of barrel 102,

while a second curved switch track is located on an opposite side of barrel 102.

However, it is to be appreciated that multiple diverse switch tracks may be

disposed around the circumference of the barrel, and can be commanded to any

position on its rotational axis. The barrel 102 may be configured to rotate about

an axis (X), causing at least one of the switch tracks 104 and 106 to be aligned

with a diverging track (not shown).

[0028] With further reference to Figure 1, shown is a primary axle 118 which

comprises a flywheel 120, a transmission 110, clutch assembly 122, a pulley 130

for a flexible belt 132, and a series of input and output shafts configured to

produce rotation about an axis. The motor 108 is mechanically coupled to a

transmission 110 by motor output shaft 112. Connecting the motor output shaft

112 to the transmission input shaft 114 is universal joint 116. The motor 108

may be a traditional torque motor capable of producing a rotational force output.

The transmission 110 is provided, as is known in the art, for a speed-torque

conversion increasing the torque from the motor to provide a greater rotational



understood that various conbi nations of flywheel nass and flywheel speeds
may be enployed to attain such an inertial value. Wien in operation, the
not or accwbDenawwEsebhe fl ywheel 120 to a high speed and Ph@/uskgostoembi
functions to retain rotational energy (i.e., nmonmentun) which can be
enployed in the rotation of the primary axle 118 and, in turn, drive axle
148 and barrel 102 at rapid speed. The flywheel 120 is nechanically coupl ed
to a clutch assenbly 122 via a flywheel output shaft 132. A second bearing
134 may be integrally connected to the flywheel output shaft 132 to, again,
facil it afoece tmtergimeny aadl dtl By and thued a dersdér amd naome bebwetexxidl hetatibgwheel 120
and the clutch 122.[0030] The clutch assenbly 122 may conprise forks 136,

shoe 138TRatanBRIidsid910 Thmeehthichlpesgiel Yo H3Rwheet ondiviiaed to connect
the flywheel output shaft 132 to the clutch output shaft 142 so that they

ith . < , b
decoupl eqra eSS T P 2t e S R S e P ary
T the. ot AV pit Shkis 3 2305885 e bl 0261 FLhETRoR afsh 45 o o
connected to aa)é)éjl | ey 144, the pulley 144 having a | ooped belt 130

y
mecahni cB¢aNNE may besreqrally trReneeBpde theeiranamissian eutprhehafhdéhiti cal 1y
coupled to a second pulley 146, which is connected to the drive shaft 148.

The | ooptdilitaietconsainedaelativguoiational mbfior batwsen ves admppoerts (Brgom from t he

primary shaft 118 to the drive axle 148. Third and forth bearings
between the transmission 110 and the flywheel 120).
[0029] The flywheel 120 is configured to provide flywheel energy storage (FES)
to the primary shaft. To store sufficient energy, the flywheel 120 preferably has
an inertia that ranges from about 100 percent to about 1500 percent relative to
the mass of the barrel 102 and switch tracks 104 and 106. More preferably it
may range between approximately 400 percent and 800 percent. It will be
understood that various combinations of flywheel mass and flywheel speeds may
be employed to attain such an inertial value. When in operation, the motor
accelerates the flywheel 120 to a high speed and the flywheel functions to retain
rotational energy (i.e., momentum) which can be employed in the rotation of the
primary axle 118 and, in turn, drive axle 148 and barrel 102 at rapid speed. The
flywheel 120 is mechanically coupled to a clutch assembly 122 via a flywheel
output shaft 132. A second bearing 134 may be integrally connected to the

flywheel output shaft 132 to, again, facilitate constrained relative rotational

motion between the flywheel 120 and the clutch 122.

10



150 and 152 may be integrally connected to the clutch output shaft 142,
again, to facilitate constrained relative rotational notion between the
pul | ey l1oant/whsecl ut ch assenbly 122. The | ooped bel t PC3WSawy/ob@9t oot hed,
not ched or cogged and may further be a flat or chain belt. [0032] Referring
still to Figure 1, the drive axle 148 conprises a barrel 102 | ocated at one
end of the drive axle 148, and a braking assenbly 154 connected to the
drive axle 148 and spaced fromthe barrel 102. The braki ng assenbly 154, as
shown, a disc braking systemin which a disc 156 is bonded to the drive

axl e 148[0038] i pee<IUutbB assembtyr t22may. apmbrysedioukd 11 86 shoept@Biamd sheldl vy,

el ectromagnetically, spring engaged) against both sides of the disc 156.

Frictionigguynag ddieh dss6mBy Z?E%drﬁiguﬂafd MEcaHneRt e Bivitisel lobitpltishagase
hydraulically viabrake flui'd supplied by line 160. Al'though a disc brake

mechani sS4 0, I [ : raki tenms may
be appliE%%?%ﬁﬂ%&@ﬁg(%#gggﬂgﬁ?ﬁﬁgﬁgﬁﬁﬁﬁﬁ?iegg%ﬁgé%gé?ﬁ%Fﬁg§&§§%r?ﬁ@iated
that fifith i.xth, seventh and ei,ghth bearings 6 164,...166, and 168)
my be | 1A SepaER e GepruR O Bt BRuand Bt indRlL T oo
constrained relative rotational notion of the drive axle, [0033] In
oper at i ofPeqds(dingngageas kirthiseaxarpelaty amorisreinwihen theukluwen renagedand
powers the flywheel 120. The flywheel 120, in turn, drives and powers the
primary wtationel Sorce may be dranisterfesbioetbetniutch tBQRUtwehadH 424.n turn, rotates the
drive shaft 148 to switch the tracks of a vehicle traveling over the
barrel . [0081br ake clutch output shaft 142 is connected to a pulley 144, the pulley 144

having a looped belt 130 mecahnically coupled thereto. The looped belt 130 is

further mechanically coupled to a second pulley 146, which is connected to the

drive shaft 148. The looped belt 130 is configured to efficently trasmit power

from from the primary shaft 118 to the drive axle 148. Third and forth bearings

150 and 152 may be integrally connected to the clutch output shaft 142, again, to

facilitate constrained relative rotational motion between the pulley 144 and the

clutch assembly 122. The looped belt 130 may be toothed, notched or cogged

and may further be a flat or chain belt.

[0032] Referring still to Figure 1, the drive axle 148 comprises a barrel 102

located at one end of the drive axle 148, and a braking assembly 154 connected

to the drive axle 148 and spaced from the barrel 102. The braking assembly

154, as shown, a disc braking system in which a disc 156 is bonded to the drive

axle 148. Calipers 158 are forced (e.g, hyrdaullicaly, pneumatticaly,

electromagnetically, spring engaged) against both sides of the disc 156. Friction

causes the disc and thus the drive alxe to stop, in this case hydraulically via

11



assenbly 154 holds the barrel in place, and a latch (not shown) may be
actuated by the notion of the track switch to engage to |lock the drive axle
in a predwdermvatesbeoposition. In further operation, whenPaTasRao6edeaNct i on
command is input, the braking assenbly 154 engages and the clutch assenbly
122 simul taneously di sengages. Wen a second switch function command is

i nput, the clutch assenbly 122 is engaged and the braking assenbly 154 is
di sengaged. In this enbodi mrent of the present invention, the energy stored
in the flywheel 120 is imediately and directly available to rotate the
barrel 1b@&kerfid scppliedabelire 160.cKitbauglieb.diObRKe rmaclkamismagshawy, gndodi ment
of the present invention, the clutch assenbly 122 is pneumatically,

el ectri cgl hey appieiitatedd wat bMe@bré‘PmﬁdT; agst@mgag b@%p&ﬂihé@l@gﬁ@ﬁé résengonnect
the notor output shaft 112 to the Tlywheel 120 and in turn, to the barrel

102. TheOEpfsH @ - ke r§$%' hC, Or spring
actuatedTQ%eS|deg%%ﬁ?%%giﬁ}ﬁ$ﬁmﬁ§Fgﬁ 4§ﬁﬁmﬂ§hstﬂg C ubﬁhg%ggkgwgages, t he
brake 154 disen e [ tan ly. Both are tinne ontrol _the
ncoe! er AoPATENY Chesafelth POR BT hy 6 WisdiEfl bhiided R FOE R AT o ensure
t hat braking%occurs wth simlar inertia and enerqy of the drive devices
when di s¢H c,etg@w,ffa@malteheomtra}@e%mlaﬂ@@tatm%m IQS‘rﬁ’fﬁBe@éKY?@é('q-e. g., the
latch) is enployed as a secondary neasure to ensure accurate predeterm ned
posi t i on[0&B3ppimgpertition] thieghoiasyl 08edrivessuhe dwnismisgion 400, whichaliveson t o
allow the switch to

and powers the flywheel 120. The flywheel 120, in turn, drives and powers the

primary axle 118 to rotate the looped belt 130, which, in turn, rotates the drive

shaft 148 to switch the tracks of a vehicle traveling over the barrel. The brake

assembly 154 holds the barrel in place, and a latch (not shown) may be actuated

by the motion of the track switch to engage to lock the drive axle in a

predetermined position. In further operation, when a switch function command is

input, the braking assembly 154 engages and the clutch assembly 122

simultaneously disengages. When a second switch function command is input,

the clutch assembly 122 is engaged and the braking assembly 154 is

disengaged. In this embodiment of the present invention, the energy stored in

the flywheel 120 is immediately and directly available to rotate the barrel 102 and

facilitate a track switch.

[0034] In an exemplary embodiment of the present invention, the clutch

assembly 122 is pneumatically, electrically, hydraulically or spring engaged (or

disengaged) to connect the motor output shaft 112 to the flywheel 120 and in

turn, to the barrel 102. The brake assembly 154 (e.g., pneumatic, hydraulic,

12



execute additional notions in the sane rotational direction, or may be
fixed, requiring gearing or other nmeans to reverse the switch direction of
travel fowoizom/a7etearn to starting position or other sel @cras2@od6d60DN 1N
the opposite rotational direction. [0035] Referring nowto Figure 2a, an
over head view of the barrel 102 having a switch track 104 | ocated thereon
is shown generally at 200. The drive axle 148 is configured to rotate about
an axis as shown by arrow 202. Danpers 204 are configured to snooth out the
shock inpul se of the barrel rotation and i medi ate braki ng. [0036]

Ref er r i ngleptrio, bospiiny aetuaked )aesidds oni tee dvivetaxée h48.r #Vhddthe dukcholi?
generally at 2 10 . In this perspective, it can be nore easily seen that

two swi t 6Rgdders itfe BRkeaBl didEngaYePSMUMEAEETSION BYR AR NMedli tdeonabl t he

barrel 102. One switch track nmay be configured as straight rails to

mai nt ai e eDLGLE SndRecBRrfdHHE 18 tRAKWilchUd B 06 and Y &ifsr8e ot her
may g nfig dtr to senSd% ﬁ o

switch track 1 e Co ured ascurve he vehicle to a diverging
202 shovl & REPBPReUB P Sier et 8B4 Bt of Rerd eV Edh & gur e s,
an over head di acT;r anr1 of a trr ackswi t chi ng si ,stiem sr\llowi ng t wo II ocations in
time (i.@iSCORRRCIe fropt B drive @M diSntA POSIHORIRG\HE VifEnE: G fRE Iatcyd®.
Ref erence nunber 302 shows pre-track switch configuration, while reference
nunber 3eApkiyeasasaa posondarycikeasiire ¢t ensure accurate predetermined position

stopping. The latch may be actuated in and out of position to allow the switch to

execute additional motions in the same rotational direction, or may be fixed,

requiring gearing or other means to reverse the switch direction of travel for its

return to starting position or other selected position in the opposite rotational

direction.

[0035] Referring now to Figure 2a, an overhead view of the barrel 102 having a

switch track 104 located thereon is shown generally at 200. The drive axle 148 is

configured to rotate about an axis as shown by arrow 202. Dampers 204 are

configured to smooth out the shock impulse of the barrel rotation and immediate

braking.

[0036] Referring now to Figure 2b, a side view of the barrel 102 is shown

generally at 210. In this perspective, it can be more easily seen that two switch

tracks 104 and 106 may be located on opposing sides of the barrel 102. One

switch track may be configured as straight rails to maintain the vehicles motion

from the path it originated, while the other switch track may be configured as

13



configuration. A first vehicle 306 is disposed on a first track 308. If it
is desirable that the vehicle 306 remains on the first track, the barrel
102 may rwoabn/Earsesest at a first predeterm ned positi orC3/UBR009/0dde1 vehi cl e
306 may then pass over switch track 104 and continue to first track 308 to
a desired destination. However, if it desirable that the vehicle be routed
to the left-hand diverging track 3 12, the barrel 102 may rotate cl ockw se
a predeterm ned amount (e.g., 180 degrees) to a second predeterm ned
position 304. In turn, the switch track 106 is aligned with | eft-hand

di ver gi ngurvedddé s@8nd 2he ashisleoora Hiveegingiva8k 4shdwn irsgteatdredeipipmétbi at ed t hat
whil e only one vehicle on a single through track and single diverging track

i's Shomﬁeféﬂéﬁcé%ﬁ?wém) NRYaif OBREWSEO B dved tHagpliRbbleXotadtiorof vehicles to
ri ght-hand and | eft-hand diverging tracks, and also multiple through

tr aC.ks- gf Nith ré?é‘rrern%'é rﬂo%twig@scgﬂbweme%ﬁ cthrra% Bf § tidek@

bl-dll’eC I on manner W Sse and counter=clockwise to align a
pluralit f switch tracks d| verg ou cks 003 In the
Exerpl ar S EuTd v ERa AT PeltyhretalersThathe fie b @Relerl Binab B i« n a
series of sensors (322, 324) to deter m ne i f anapproaching vehicle is too
cl ose t olSahowRn generatly a&ﬁogwﬁe&feae@ DHMReH SRRoNS Preckad$WiEdh i s request ed
by an overall ride control system If no vehicle is present in a
pr edet er eonfigiiratione whilkerfereneaokmbair BOH sinewshe: postrtnacidemiichA bl ocki ng devi ce
330 may be present between the sensors and the track switch device, and
barrel configuration. A first vehicle 306 is disposed on a first track 308. If it is desirable

that the vehicle 306 remains on the first track, the barrel 102 may remain at rest

at a first predetermined position 310. The vehicle 306 may then pass over switch

track 104 and continue to first track 308 to a desired destination. However, if it

desirable that the vehicle be routed to the left-hand diverging track 312, the

barrel 102 may rotate clockwise a predetermined amount (e.g., 180 degrees) to a

second predetermined position 304. In turn, the switch track 106 is aligned with

left-nand diverging track 312, as shown by arrow 314. It is to be appreciated that

while only one vehicle on a single through track and single diverging track is

shown, the invention may comprise switching a plurality of vehicles to right-hand

and left-hand diverging tracks, and also multiple through tracks. Therefore,

barrel 102 may be configured to rotate in a bi-directional manner, i.e., clockwise

and counter-clockwise to align a plurality of switch tracks with diverging or

through tracks.

[0038] In the exemplary system shown in Figure 3, a controller is in

communication with a series of sensors (322, 324) to determine if an
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position sensors are present on the switch assenbly itself. If the switch
fails to arrive at its final position or fails to latch within a specified
time i ntewoablo/armwsebl ocki ng device will remain cl osed (@Coasdowsedsvs nor nal
state). Simlarly, another sensor 324 may be | ocated downstream of the
track swtch to signal the track switch device is clear to rotate again.
For exanple, the sensors may sense the vehicles |ocation and signal the
track-swi tching device 320 to rotate to align the switch track 104 or 106
with the through track 308 at a first end of the switch track or with

di ver gi ngpproacking VERick isstopartosaltoealtbvobatehieackvswitdh actaation wihenea trhek t r ack
may | ock into place, via the braking nmechanism The vehicle 306 may then

pass threwidh RYeguesiedbyvad 8l &l trideClondibl sydBaT. elf senadicie F2PredBNt meqnse the
vehi cl e has exited that "track-sw tching device 320, and send a conmand t hat

the. L1 acleid a0 66| Hen IYaUrL OFl 80 BOESAIRRBCOEbBAGTIMED

vehi cl e to the desired track. I's to be apprecia
2 Cont r af S B0 B PEeDY et B senbatm nb i el St A ERepeBard o™ °°
el ectronics to carry out the above nentioned operations.[0040] The
exenpl ar ROSijn eaNATS Arg Rresent PNJ0e $udich assembdy ieRlf r hpieiswilh aiisrg
mechani sm for track vehicles. In particular, the system provides a secure
and r api @rriyaiatdtsifingl pesitianios faifsdo latsb vathimarspeciieddines intervieg the be furt her
blocking device will remain closed (closed is its normal state). Similarly, another
sensor 324 may be located downstream of the track switch to signal the track
switch device is clear to rotate again. For example, the sensors may sense the
vehicles location and signal the track-switching device 320 to rotate to align the
switch track 104 or 106 with the through track 308 at a first end of the switch
track or with diverging track 312 at a second end of the switch track, where the
track may lock into place, via the braking mechanism. The vehicle 306 may then
pass through onto the diverging track 312, where sensors 324 may sense the
vehicle has exited that track-switching device 320, and send a command that the
track-switching device may unlock and therefore rotate to switch vehicle 306 to
the desired track.
[0039] Itis to be appreciated that track sensors may be in communication with
the track-switching devices, and also a central controller or processor, each

component having the requisite electronics to carry out the above mentioned

operations.
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appreci ated that while although in the exenplary enbodi ment of Figure 4
only two track-sw tching devices having a single switch track are shown, a
pl ural i t ywofzotwegeieeswi t ches may be incorporated so sust &Cm/usadmiopdeel
vehicles frommultiple different ingress and egress points. [0041] In an
optional enbodi nent of the present invention, the clutch output shaft 142,
or a driven elenent of a secondary transm ssion (not shown) that may be
driven by the clutch output shaft 142 nmay provide input energy and notive
force to an escapenent nmechani sm (not shown), such that the output notion
from t he[0OK0} c i hesexebwlanycaysternldf &igurkid provitescuseetre ravdi rapidowitdreng
escapement mechani smis bounded and determ nistic. [0042] In another

opt i onal mehadisFER tracReehichsX BVpdraibulas 3888l stefPprdviicsepseairethridit o

mul tipl e pieces, thereby reducing the inertia of each actuated piece, and

al | owt ng, sx‘}vﬂ@m}ﬁﬁgﬁwé&ﬁa g5 6#‘#10?&%&%%0 IPu%CES%% PcHEP progressivel y

sw t chi n errents ong S pa of travel her UCI ng the terrporal

del ay associ at h tra er at lLn one s exe

erbodi neﬂreprefwieq Hab ittt iR e BReAk %8@8%??%%9 B2 par at o
el ements swi tched about axes approximately aligned with the veh| cle

| ongi t udinaVa%(é‘é"tﬁh"Bﬁgjqut@Sd‘@(Vl*Pg)? Sﬂ%@/é\"’["@@ﬁ’@%ﬂé‘?éh@‘fvﬁga Rowality ofi gure 4,

a flowchart to better help illustrate a method for switching a vehicle
from a ttadugwitches kaydeaingdrporatiedgsa sust&inirsuldineawehicles from multiple

different ingress and egress points.

[0041] In an optional embodiment of the present invention, the clutch output
shaft 142, or a driven element of a secondary transmission (not shown) that may
be driven by the clutch output shaft 142 may provide input energy and motive
force to an escapement mechanism (not shown), such that the output motion
from the clutch may be uncontrolled while the output motion of the escapement
mechanism is bounded and deterministic.

[0042] In another optional embodiment, the track switch assembly can be
separated into multiple pieces, thereby reducing the inertia of each actuated
piece, and allowing for the vehicle entering the switch to proceed onto
progressively switching elements along its path of travel, further reducing the
temporal delay associated with track switch operation. In one such exemplary
embodiment, the track switch mechanism may be comprised of three separate
elements switched about axes approximately aligned with the vehicle longitudinal

axes along its path of travel
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generally at reference nuneral 500. The nethod conprises switching a
vehicle froma first track (through track) to a second track (diverging
track) thwotneakswht chi ng devi ce being rotated by a not ecT/ush@9medshnd
conprising providing a drive axle and a primary axle. The drive axle
conprises a barrel |ocated at one end of the drive axle, the barrel having
a plurality of swwtch tracks |ocated thereon and a braking assenbly
connected to the drive axle and spaced fromthe barrel. The primary axle is
driven by the notor and conprises a flywheel and a clutch assenbly. [0044]
The met hi@d4B8ur Rederriogmaow &eBigdre ¥ adowhehalt tovisetterl el illaistrateca peethbe| t
functionally connected to the drive axle and the primary axel and rotating

t he barr®r sdfteHinga vebicre ftomal thebudieasid & Riviarginlysradktid shb@nf i rst tracks
and second tracks. Wiile the flowhart shows an exenpl ary step-by-step

hod. it i : . . _
Feor der $PRCrElL AL RERRRRETEIT EFSbOCE Atk iriiniesS 3ultRiNd E3ERRAED °%
first icle. h at it chi devi
conpr i si e Bt ickiopRe HoRRUp T HedTBl P8 b Radaly SR Eett rer con.
the barrel being configured to align at |east one of the plurality of
swi t ch t PWdKIngdeMiceheing (Rirtdhy @ MRIRr. the MeiBod caMArsingopoyiiMea a

plurality of sensors may sense the vehicles |ocation on the trough track
and, bas@dveraxle and a primary axle. The drive axle comprises a barrel located at one

end of the drive axle, the barrel having a plurality of switch tracks located thereon
and a braking assembly connected to the drive axle and spaced from the barrel.
The primary axle is driven by the motor and comprises a flywheel and a clutch
assembly.

[0044] The method further comprises driving the drive axle via a looped belt
functionally connected to the drive axle and the primary axel and rotating the
barrel about an axis to align the switch tracks with the first tracks and second
tracks. While the flowchart shows an exemplary step-by-step method, it is to be
appreciated that a skilled artisan may rearrange or reorder the steps while
maintaining like results.

[0045] At step 402, a first vehicle on a through track may approach a track-
switching device comprising a barrel having a plurality of switch tracks located
thereon, the barrel being configured to align at least one of the plurality of switch
tracks with the diverging track. As the vehicle approaches a plurality of sensors
may sense the vehicles location on the trough track and, based on

predetermined commands from a controller or processor, may either align at
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predeterm ned conmands froma controller or processor, may either align

atl east one of the plurality of switch tracks with a diverging track or

al | ow t hewoehiogl7esss0 conti nue onto the next section of wPrhrasglwovs@eks at
step 404. If the controller is programmed to send the vehicle to the

di verging tracks, then the controller may signal the track-sw tching device
to horizontally rotate to align the swtch tracks with the diverging tracks
step 406. On the other hand, if the controller is progranmed to allow the
vehicle to continue to the next section of through tracks, then either the
cont r ol | kelastwohé ohthegpiutdiiey efvswitdh traelckwitvat divérging thaciughaltovaties at step

408. At step 4 10, a second vehicle may approach fromthe opposite

di rect i oetiBledoTOPBNEE BN POMIN sbERSKof tﬁfroﬁgrei?aéksl_gt stepeoaont el | er makes
an anal ogous decision as it does in step 404 to arrive at either steps 406

or 408 d@c%itﬂﬂlie?gs ﬁ%@;ﬂ?r‘rﬁ@a otéﬁﬁﬁhbﬁle%ﬁlﬁ%g&ﬁe; @2!3%?’%5% Qh?r.‘?[h% the

vehi cl e. eac e rotation, e configured to |ock
the tracks .into place at. a.predeterm ned .position. 04 | t hou specific
f eat ur escands? rERESEnBnR RS EIEER O haffontoRotadnirteH Bs e
drawi ngs and not in others, this is for convenience only. In accordance
with t heSWichERpkRYitBthe Hivergivg kacks stamt0§.e duthe@herdhanchdl Beawi ng nmay be
combined with any or all of the features in any of the other draw ngs. The
wor ds " i e@ntealiends' progcampradstiorjlow thieawahigje to aadtinueg tcntheaxextisedtidreoki n are to
be interpreted broadly and conprehensively and are not limted to any
physi cal through tracks, then either the controller will align the switch tracks with the

through tracks at step 408. At step 410, a second vehicle may approach from

the opposite direction on a separate thorough track. At step 412, the controller

makes an analogous decision as it does in step 404 to arrive at either steps 406

or 408 depending upon which track is the desirable track to send the vehicle.

With each turntable rotation, the brakes may be configured to lock the tracks into

place at a predetermined position.

[0046] Although specific features of various embodiments of the invention may

be shown in some drawings and not in others, this is for convenience only. In

accordance with the principles of the invention, the feature(s) of one drawing may

be combined with any or all of the features in any of the other drawings. The

words “including”, “comprising”, “having”, and “with” as used herein are to be

interpreted broadly and comprehensively and are not limited to any physical

interconnection. Moreover, any embodiments disclosed herein are not to be

interpreted as the only possible embodiments. Rather, modifications and other
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i nt erconnection. Mreover, any enbodi mnents disclosed herein are not to be
interpreted as the only possible enbodi nents. Rather, nodifications and

ot her emboaDreerE786e | nt ended to be included w thin thePstapseoofcdohe
appended cl ai ns. CLAIMS What Is Clainmed Is: 1. A track-sw tching device for
switching a vehicle froma first track to a second track the

track-sw tching device being rotated by a notor, the track swi tching device
conprising: a drive axle conprising: a barrel |ocated at one end of the
drive axle, the barrel having a plurality of switch tracks |ocated thereon;
and a breakbodinassednt ynteodet ti bd induddiewithintbe axbpe afithe pppetddd om t he
barrel; a primary axle driven by the notor, the primary axle conprising: a
fl ywheel ¢laphgl @ clutch assenbly; wherein the drive axle is driven by the
primary axl e upon engagenent of the clutch assenbly via the notor and the
flywheel. 2. The track-swi tching device of claim1, wherein the barrel is
configured to rotate concurrently with the drive shaft to at |east two

pr edet er mi ned
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positions and in a bidirectional manner. 3. The track-sw tching device of
claim1, wherein when the braking assenbly is engaged the clutch assenbly

i s sinul twoeowsl7ysedi sengaged, and wherei n when the cl ut eoTaAss@i0b6691 S
engaged the braking assenbly is disengaged. 4 . The track sw tching device
of claiml1, further conprising a transm ssion attached to the primary shaft
and driven by the notor, the transm ssion having an output shaft configured
to drive the flywheel.5. The track switching device of claiml, wherein the
fl ywheel conprises an output shaft configured to drive the clutch assenbly.
6. The track sw tching device of cl@LAIMS wherein the clutch assenbly
conpri ses an output shaft configured to drive the |loop belt to rotate the
drive sh@fHat IgCldikdtisack swi tching device of claim1, wherein the flywheel
has an inertia that ranges from between approxi mately 100% and

approxi mately 1500% of that of the barrel and the switch tracks. 8. The

engage | o rad- R ETa Sey el o Ehiie TR & TR Bo b s 2Tt Fon.
9. The tiracktienrackiswigctiling clegicantking rothteer bycampstos,ithg track @aiitchlnger i n

communication with a plurality of sensors. 10. A nethod for switching a
vehi cl e #@\YRe SOMPFiSINGirack to a second track the track-switching device

bei ng rotated, Bbfvé‘agl%téympﬁs}ﬁ?g:t rack swi tching device

a barrel located at one end of the drive axle, the barrel having a
plurality of switch tracks located thereon; and
a braking assembly connected to the drive axle and spaced from
the barrel;

a primary axle driven by the motor, the primary axle comprising:
a flywheel; and
a clutch assembly;

wherein the drive axle is driven by the primary axle upon engagement of

the clutch assembly via the motor and the flywheel.

2. The track-switching device of claim 1, wherein the barrel is configured to
rotate concurrently with the drive shaft to at least two predetermined

positions and in a bidirectional manner.

3. The track-switching device of claim 1, wherein when the braking assembly is
engaged the clutch assembly is simultaneously disengaged, and wherein

when the clutch assembly is engaged the braking assembily is disengaged.
4. The track switching device of claim 1, further comprising a transmission

attached to the primary shaft and driven by the motor, the transmission

having an output shaft configured to drive the flywheel.
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conprising: providing a drive axle conprising: a barrel |ocated at one end
of the drive axle, the barrel having a plurality of switch tracks |ocated

t her eon; woaow/brmki ng assenbly connected to the drive akirasandos@aced from
the barrel; providing a primary axle driven by the notor, the primary axle
conprising: a flywheel; and a clutch assenbly; and driving the drive axle
with the primary axle upon engagenent of the clutch assenbly via the notor
and the flywheel; androtating the barrel about an axis to align the switch
tracks with the first tracks and second tracks. 11. The nethod of claim 10,
wher ei n theThatraek siwdtcbiogfdayicecof dlaim ¢ wheraio treauflyveinédlycomprisestan dri ve

shaft to at |east t edet erm.ne osi tions din a bidirectional
manner. 12.O4iRH ﬁ%@fﬁg%’%ﬁurﬁqqu’ g}"i%, éaﬁ'é‘@]%s Ythe braking assenbly is
engaged the clutch assenbly is sinultaneously di sengaged, and wherei n when

the clutch assenbly is engaged the braking assenbly is disengaged. 13 . The
met hod of6. cThé tratk swithkingi devideeof ¢lgiwh & ewhaen ére Clotaht assentlely coapgiessf r om

an output shaft configured to drive the loop belt to rotate the drive shaft.

7. The track switching device of claim 1, wherein the flywheel has an inertia that
ranges from between approximately 100% and approximately 1500% of that
of the barrel and the switch tracks.

8. The track switching device of claim 1, further comprising a latch configured to
engage lock the drive axle when the barrel is in a predetermined position.

9. The track-switching of claim 1, further comprising a controller in

communication with a plurality of sensors.

10. A method for switching a vehicle from a first track to a second track the
track-switching device being rotated by a motor, the track switching device
comprising:

providing a drive axle comprising:
a barrel located at one end of the drive axle, the barrel having a
plurality of switch tracks located thereon; and
a braking assembly connected to the drive axle and spaced from
the barrel;

providing a primary axle driven by the motor, the primary axle comprising:
a flywheel; and
a clutch assembly; and

driving the drive axle with the primary axle upon engagement of the clutch

assembly via the motor and the flywheel; and

21



bet ween approxi mately 100% and approxi mately 1500% of that of the barrel
and the switch tracks. 14. The nmethod of claim 10, further conprising
| ocki ng twe 2bava7eiéeat a predeterm ned | ocation by engagiPa@/us200at06d69i t h t he
drive axle when the barrel is in the predeterm ned position. 15. The net hod
of claim 10, further conprising a controller in communication with a
plurality of sensors. 16. A nethod of switching tracks, conprising:
connecting a high-inertia drive systemto a switch track assenbly;
accelerating the switch track assenbly froma first position towards a
second positi mtatird) $edvares tabogt ehaxisnterdliga thé saliichdracksvgtrelhenfest s from t he
swtch track assenbly: and braking the switch track assenbly for stopping
at a sec{gﬁq( §?%Qﬁldlt’739 Sthe net hod of claim 16, wherein the switch track
assenbly conprises a barrel and a plurality of tracks nounted thereto. 18 .
The nethod of claim 17, wherein the high inertia drive systemconprises a
f 1 ywheel 1dndhe roetodhef cd@m 1T hehereirhihe drrelliaconfigrediieretate t he fl ywheel
ram r oxi 100% and

appr oxi mat €99 Crbo0s BTORR bR YRE HE PR Hr 8B e BaREhs anc

in a bidirectional manner.

12. The method of claim 10, wherein when the braking assembly is engaged the
clutch assembly is simultaneously disengaged, and wherein when the clutch

assembly is engaged the braking assembly is disengaged.

13. The method of claim 10, wherein the flywheel has an inertia that ranges from
between approximately 100% and approximately 1500% of that of the barrel

and the switch tracks.

14. The method of claim 10, further comprising locking the barrel at a
predetermined location by engaging a latch with the drive axle when the

barrel is in the predetermined position.

15. The method of claim 10, further comprising a controller in communication

with a plurality of sensors.

16. A method of switching tracks, comprising:

connecting a high-inertia drive system to a switch track assembly;

accelerating the switch track assembly from a first position towards a second
position;

disconnecting the inertia of all driving elements from the switch track
assembly; and

braking the switch track assembly for stopping at a second position.
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the switch tracks.

WO 2010/077566 PCT/US2009/066691

17. The method of claim 16, wherein the switch track assembly comprises a

barrel and a plurality of tracks mounted thereto.

18. The method of claim 17, wherein the high inertia drive system comprises a

flywheel and a clutch.
19. The method of claim 18, wherein the flywheel has an inertia that ranges from

between approximately 100% and approximately 1500% of that of the barrel and

the switch tracks.
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