1 GUI DEWAY TRANSPORTATI ON SYSTEM Fiel d of the
I nvention [0001] The present invention relates to a
gui deway based transport system In particular, this
invention relates to a gui deway based transport system
having angular berthing stations and sharp turning
capabilities. Background of the Invention [ 0002] WMmss
Transit systens are well known in the art, and sone
exanpl es of _which are subways and railway based train
systens. ThdSUIRENAY TRARSPORTATIONSYSEM b/ e of
transporting |l arge nunbers of passengers from one
fixed location in the systemto another fixed
| ocation in the system The fixed location within the
FieRVotitEdvenabhen a designated station whereby the
lepassengerfc,1 enbark and di senbark from Such systens
di Jeadthnthegeresmsit ynveation rrelappase engedeway basrdl amsport system. In
schedule faor. .the arrival of for,exanple.the trains. .
At e e ipeeniion el B oetisaed hasrd insngyL sifign having
ar %nghléﬁgerﬁﬁﬁjg RAGIRNAAE kRarPinlrhinBR¥FaBIRIQO t hrough al |
the designated stations 1f their intended destination
is the furthest one. [0003] As a result of such
di sadyant a fmass. transit systens, smaller
ve sﬂ%‘?‘é"““g‘f‘ifsfgﬁt‘ﬁ‘vn ®erred to as the Personal Rapi d
Transit (PRT) has since been devel oped. Sone exanpl es
of well known PRT systens are "Taxi_ 2000" and "Urban
Li gPRo2] Massshansit systermapre sl tlawwnsinciie oit. dadesmeprpmples of
sy Cibd . _ ol
on il s TPl YRRl ain of PO odenfthad TAKE cyctoms
passecapable dfrtanspartisg kirgd nonbals bepdskengens fadratonefixed location in
destination statio These PRT. systens _ar Vi Si oned .
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t o PRPIERISALINY rieloedinnen he Syiite figpdlagation Within the
al |s9Wds blieh o YENkEEPsthtRord RELy M Palkchits SRBLACHH dembark

fastest path to a destination staati
enviiai.offech sylstemssisaelv atageohsly [requingi fakselngers tafa@low mgehedule for

qureTED 8! Tl aPis Rt ok e SaRgapuerBe Sk mass trans
andygtbme rhafitedfandPatRegteMIE h% to go through all the designated stations

if their intended destination is the furthest one.

[0003] As a result of such disadvantages of mass transit systems, smaller versions
presently referred to as the Personal Rapid Transit (PRT) has since been developed.
Some examples of well known PRT systems are “Taxi 2000” and “Urban Light
Transport (Ultra)” system. Such on-demand PRT systems utilize small, personal
vehicles that travel on guideways for transporting small number of passengers from
one station directly to another destination station. These PRT systems are
envisioned to have extensive interconnected guideway systems allowing the
vehicles to travel along the shortest or fastest path to a destination station. It is
further envisioned that several vehicles will be travelling on the guideways at any
one time and stations on the guideways would allow for the passengers to embark

and disembark from the vehicles.



2 [0004] In US Patent No. 5,797,330, Li discloses a
passenger station adjacent to a nain guideway, where
t he passenger station is accessible via a branched

gui deway joined at two |ocations fromthe main

gui deway. A vehicle stopping at the passenger station
woul d then travel along the%ane direction on the
branch guideway to join the main guideway. Wile this
prevents congestion on the main guideway, it does not

conEa 1B BBbu U5 ST A A AR 585 Sl pdacent to o
di sadin geRlewayR¥heay SHecpistengengatiRivie aadessibleach branched guideway
gui.deways branchi ng gff from mai n, gui deways and havi n

Der MG tHO IRRIOTBROBY then@apy GHIGRWEY dbvEGPICIE HHRPPINE at the
t er dﬁ%"ﬂg rrbar Bn REYd189nSe\eRR]l aR)nt fnRr &Bnd erectﬁﬂp @ﬁ kth@ %ranch

I'ng several passengers at any one
V\h igualetray 20 jqin elwembs godeyest | While rthik besvbntamohgesnon on the main

gU|de s, .it. di sadvant ageously takes u p
S S arik HOGH TR BIC RSN GPF PABH ERAGHE om  getting

gwcgg%@)éw n along curve. The vehicles wuld also
need to travel a substantial distance fromthe main
gui deway to the branch guideway to reach the termnal.

| iR Ao ghT BEREG NG, BRERart Bk ulost AP ePambevipggeverd
pr oiRARudlevals beaskinglofeibratngaih Baideivayd @id vengOferminals at the
eX|st|ng systens. Summary of the Invention [0007] The

pr €88 mf th@] ech @i dsae s, tBleptpmnaLs ancly @ﬂu@wvw glptforms for
tr Rl %lﬂﬁt QIE‘emE)QﬂJ iflf) &Y fio%g%egr Ishét h&l%f] gsﬁlgle this

sharp |ng ca ccor

as @;wtentstda;agmleﬁ @ntthe breaoh igoidepapy lxtdﬁsad&agugaﬁw@ytakes up more
transportation system for delivering goods .or

pasBeSyRy they bra%}ba@dﬁw% tbr‘tn&héfh effh%?m the peaip guidapgy in a long
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i n-vehicle steering systen1an a propul sion means;
guigielespy sy tiedmarnchgpidesian dp waph theaérmtiyalof gui devvays
form ng a network of interconnected gui deways for
allowi ng the vehicle to travel on; and

[0006] Therefore, a need clearly exists for an improved guideway transport system

that overcomes the problems or at least alleviate the limitations of existing systems.

Summary of the Invention
[0007] The present invention seeks to provide a guideway based transport system

having angular berthing stations and sharp turning capabilities.

[0008] Accordingly, in one aspect, the present invention provides a guideway
transportation system for delivering goods or passengers from one point to another,
the guideway transportation system comprising:
a vehicle having an in-vehicle steering system and a propulsion means;

a guideway system comprising a plurality of guideways forming a network

of interconnected guideways for allowing the vehicle to travel on; and



3 aplurality of stations sited at predeterm ned

interval s al ong the gui deway systens for disenbarking

of goods or passengers; each of the plurality of

stations are immedi ately adjacent the gui deways, and

each of the plurality of stations further conprising a
plurality of berths; each o3 the plurality of berths

for berthing the vehicle; wherein the gui deway

tr amBlpmltt:ap? statiensssitethat predatepningd imervglsi alonggthe iggideway systems

vehi cl.e Qu a substantially right angle turn; and
Meﬁpéflﬁe]flhgri(g%go?tggﬂﬁsf %Ha)sfsepg%rﬁ’t angle turn has turn

radi us ofach@¥3hé pRRalaH el seNPhb aff imhbdiadeBhhdjhent (OOAHeways,
I n anot her, aspect, the_ present invention provides

. an
i n-vehi cing eaelpaf thagluraljty o siatiens farthairompaisug anlwalipgf berths;
travelling o | . [ : faf: ..
supporti ng tﬂ%@%?5P§ﬁ¥@§h%?¥§§ﬁ?§?géaﬁgﬁ H%‘%%Fk’of
st eehérnim theaguidd waguirdespoethi@o sedem db adeptet dop paitdingr e vehicle
for_ proyidi ui.dance to the vehicle, the in-vehicle
sté@EWﬁ.asggg?gﬁhﬁé t ?“$Wﬁgpairs of wheel .
aSSERGLInGRe SEREmBLNPHaht dhoft fuRf REGubPradlhs WIS SR dr9ngth of
of the vehicle; each of the wheel assenblies having a
suppewthiclg. wheel for supporting the weight of each of

the vehicle, a guide wheel for contacting the steering
channel guides and for limting free-pivotal novenent

of [béuR] WReMotiRs SRPRILY thedpdseht $hRAtLAProi8s, ahOh-vehicle steering
engagi ng the steering channel guides for guiding the

of syviehl Bire wehi¢lpadpptadhdor wavellpw en a gnidesyiyr ivingha platform for
havi . . '
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t he posrng e ¢on WOr m
engigee theopReeim Gbr plogidies Buidbhe t6thevekidle, iavinAgehicle steering

fork coupled, to each of the opposing ends of the worm
geaystem comprises:
two pairs of wheel assemblies free-pivotally attached to an undercarriage of the
vehicle;
each of the wheel assemblies having a supporting wheel for supporting the
weight of each of the vehicle,
a guide wheel for contacting the steering channel guides and for limiting
free-pivotal movement of the wheel assembly, and
a steering wheel for engaging the steering channel guides for guiding the of
vehicle at the branch off point.
a control shaft having a drive motor and a worm disposed on each of the opposing
ends of the control shaft;
a worm gear engaged to each of the worm, the worm gear having a fork coupled to
each of the opposing ends of the worm gear;
a wheel assembly shaft having a tongue on one end adapted to engage the fork and
a pinion coupled to an opposing end of the wheel assembly shaft via another worm
on the opposing end of the wheel assembly shaft, the pinion further having a
coaxial worm gear for engaging the another worm; and

a rack coupled to the steering wheel, adapted for engaging the pinion,



a wheel assenbly shaft having a tongue on one end
adapted to engage the fork and a pinion coupled to an
opposi ng end of the wheel assenbly shaft via another
worm on the opposing end of the wheel assenbly shaft,
the pinion further having a coaxial worm gear for
engagi ng the another wormi &hd a rack coupled to the
steering wheel, adapted for engaging the pinion, 4
wher ei n vderéinattivationof thealreimeonmtases thetented shafeand the worm
con rol shaft and,the wormdis ed on .each of e
o iies B et ok SPpted sRASASRE Coflr il fiialipg the wom
worgaar ERALe AR HbrihGint Be Yk Poiiidlg tetohPlikon fHRtvideNssembly
t he tongue on_ the wheel assenbly shaft, rotating the
anchafér rojasing the @nether woaniaad th@rcna@élaworm @ean irelgting ghe pinion
pi
) a%égﬁ%erd%] %grg(q% hgd Ee{bgléllgﬁﬁtg tac rt]o {a(fs%t{% g%rttﬁenst%egfnﬁ Wiel.
anot her aspect, the present |nvention provi des, a
pop-up router for ng and_ gui ding at_| east one
5%51 iR Q’thero%SP gﬁ RPNk HERdOmArgviless g Rpp{ug router for
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r olviebice staeting systom dnse surddcer thidughsg ptedetetminet] e, thé pop-up

rollers nmounted on a frame substantially parallel to a
sedBHE COURISHI8 ol | ers nounted on the franme, wherein

th%ﬁrktrs%{ ofBfe’ @A@9c RS rbirh.er s defining a space
therebetween sufficient for gui di ng the supporting

wheel ofthet first ses oif coléeraimiunted oai anfrathe sdlistagtialingaralelgoadecond

set of I Iers rv ui de the supporting wheel
sm§8ttcﬂ‘cl ?rﬁ%)&ﬁ ngh @?}‘gg’e in the predeterm ned path.

Brief DegfetdiRithedfirsend Becot avisnds o1& Witfinta! g‘caogijaa@meﬁebetween
of the present invention will now be nore

de seHicirad fortgpldlmﬁlWPMﬁg méieehpitthe velfiele ané @vlletf:m the first and
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i nv e
space in the predetermlned path.

Brief Description of the Drawings

[0011] Embodiments of the present invention will now be more fully described, by

way of example, with reference to the drawings of which:

[0012] FIG.1 illustrates a guideway transport system according to the present

invention;
[0013] FIG.2A illustrates a cross section view of a guideway of FIG.1;
[0014] FIG.2B illustrates a cross section view of a branch-off point of FIG.1;

[0015] FIG.3 illustrates an undercarriage of a vehicle of FIG.1;
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[0013] FIG2A illustrates a cross section view of a
guideway of FIG 1; [0014] FIG2B illustrates a cross
section view of a branch-off point of FIG 1; [0015]
FIG 3 illustrates an undercarriage of a vehicle of
FIG 1; 5[0016] FIG4 illustrates a front/back view
of an in-vehicle steering systemof FIG 3; [0017]
FIG5 illustrates a skeleton view of the in-vehicle
steering systemof FIG3 and FIG 4; [0018] FIG 6

1 aHE] PGSy ARaicsPs SRaY Bk Viewyoh At iR Bt b ohipgustem of
of Hf3;6. Detailed Description [0020] In the foll ow ng

description, details are provided to describe the
enbodi nents of the invention. It shall be apparent to

onsu e e Pk 9IS Shost i sy BRR U EDi T

detaadIF8Gry not be descri bed at | ength so as not to
obscure the preferred enbodinents. [0021] The present
invention is a guideway transportati on system capabl e
of [ 4 g f one point on a
gui[%@%yﬂgés?%ﬁ?@%%%{ﬁgﬁiwgfe ilé e is adapted for
t he gui deway system and is capable of perform ng sharp

turns o | deways of t.he quid y system T

gui l&%ﬁb& 1@%3@?&%&%@@@9 ew egﬁgpep-qpﬁ%% %Eﬁgb?ed
arrangenent of gui deways connecting to and branching
fromeach other. The gui deways are further adapted to
allow the vehicles to turn off the guideways to

s%%fzéons. 31' ted i medi ately adjacent to the gui deways.

i PSCFIPEO8 st ations are adapted to all ow the

vehicles to performsubstantially right angle turns

of flod28f 19UiReVYSwind! QeddiBitRhalde®lls ARe prUPRIEANT abdckibe the
right angle turns has turn radius of |ess than one

| eregutiodohentheof\ibhiiovension] nlttshell Steagpmamgnt tpawwesighed imthe art,

9090eVBY 1B (RE2AbSGhels b BERAEES Wihob A% Some of

these details may not be described at length so as not to obscure the preferred

-

embodiments.

[0021] The present invention is a guideway transportation system capable of
delivering goods or passengers from one point on a guideway system to another. A
vehicle is adapted for the guideway system and is capable of performing sharp
turns on guideways of the guideway system. The guideway system comprises a
complex interconnected arrangement of guideways connecting to and branching
from each other. The guideways are further adapted to allow the vehicles to turn

off the guideways to stations sited immediately adjacent to the guideways.

[0022] These stations are adapted to allow the vehicles to perform substantially
right angle turns off the guideways into the station. The substantially right angle
turns has turn radius of less than one length of the vehicles. In the station,

passengers or goods may be embarked or disembarked. Following which, the




6 vehicles can perform another substantially right

angle turn out of the station onto the guideway. The

substantially right angle turn has turn radius of |ess

than one |ength of the vehicles. [0023] Furthernore,

the gui deway systemis further adapted to guide

vehicles performsubstanti@ly right angle turns on

t he gui deway. The substantially right angle turns

haWGhiCl.ﬁS rean @difglsm @ﬁomelswbshaﬁalbnéghtamgtertuuf outhaf the station onto
cle., The
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oo T RE 5 AR B8 BB 18 a on
guilelighgof the v¥ables! e t hr ough a U-turn. It may further
be for the vehicle turning fromone guideway to
anot her interconnected gui deway. [0024] This
d I ' J .
qui B2aE S Rinlor® 0Bl SR 1 TuBhbe RS R lig® veictes

PRpesfpah eubstarftiallyy heghimangle teashsthatduddtwigy Tlféombﬁlaﬁﬁally right

sever aI berths all ow ng several_ vehicles to turn off

t hénglsi BEpgnaye ity rediugoft lesh than gpg lemgtht pighe yplicle. The

berg, ] e :

f ot R Iy ALY n) BEBR N BB P A e, guideway is

An(aﬂh;ﬁed foohgantiagythei vehichathrdupd agUitadewdy mag dexshende foethe vehicle
glg@ste when vehi cl es sto to errbarg or. di senbar k.

YBHBUAEVRY totawethﬁ B renngefed gyidgway-

transportatl on systemis adapted to travel on the

gui deway to an intended destination. The gui deways are

i ntlen2db Ihescaddntagemnbhalbavnefor smaberastatiorsfal ongoihetgiideways than

Each branch of.f [ conpr | at | east two paths, t.o
ooy RS En e b Y sE8TRE PR e Bl bt G SiBn may
of chx@ns@ééi‘/éﬁ'D bel%!;l QE)\O@H bdvans ReRitRE kS yEitREb@Ideway into the
further adapted wth an | n-vehicle steering system

peSHitipR phaytane tipehi Ehederthy atersitpd ICIOS?IE mij@ﬁ@lt HuprregmRfher gfurther

08%“]%{11[5 J§€ %ﬁ%g b %gurg(lf !f%qedﬂ?%taﬁl . a%{g tI CI d %r[tzé%ep Q tﬁgt the guideway

sy sibesmotightcongbstel whermvehidley stbyeto enﬂﬁﬂpbxedisdmba@ler form
substantially right angle turns on the gui deway. The
substantially right angl e turns have turn radi us of

26 e AR dnspditdi ¢ dapted t
s SPeh s el O e Blepdt ik X fpditlion sysiom ip adapied t
whéraveheon the guideway to an intended destmatmn The guideways are

interconnected to each other at branch-off points. Each branch off point comprises
at least two paths to follow, each path formed by a guideway. The vehicles of the
present guideway transportation system are further adapted with an in-vehicle
steering system permitting the vehicles to travel from one guideway to another

connected guideway at a branch-off point.

[0026] Furthermore, with the in-vehicle steering system, the vehicles are further
adapted to perform substantially right angle turns on the guideway. The
substantially right angle turns have turn radius of less than one length of the
vehicle. The substantially right angle turns may be on the guideway when the
guideway is adapted for guiding the vehicle through a U-turn. It may further be for

the vehicle turning from one guideway to another interconnected guideway.




gui deway i s adapted for guiding the vehicle through a
U-turn. It may further be for the vehicle turning
from one gui deway to another interconnected gui deway.
7 [0027] Referring to FIG 1, the guideway transport
system 10 of the present invention conprises a

gui deway system made up of & system and network of

i nt erconnect ed gui deways 20 and vehicl es 30 adapt ed
for the guideway 20. [0028] Furthernore, the gui deway

;gﬁ@%@ﬁ%ﬁ{% apttﬁgréu?%%yeggvehl cl FT 3010 of the present

guiidenon2ébmprives SURSHendy 8y dtym! hedy up &ifgi @yswﬁ ngdhaveork of
turn radius of |less than one | ength of the vehlcle

Thentexagpaeciest guideways 2 and spkirles B pdaptadelpr B eviflepian 20.
gui deway 20 when the guideway is adapted for guiding
the vehicle through a U-turn. It may further be for
t hqoozshiRurthermére] mergumﬁaym%@ﬁelsmﬁmpﬁa tb cgulde vehicles 30
anot her interconnec i deway 20. [ 0029
el

guiméﬁﬂgg} spbstaigHy i u{l@}s qrmhpgg e@@ }D él"@g substantially right
p! Féglglé h}(rngfh hl?%dlug%fa §‘°[ﬁ£ﬁ dn%ﬂgﬁt 6F ¥hOfvehfd®. The
gui Eac 35

way's station he gui
t r asubﬂmtiallslyxsglﬁ gk tadapn&adb‘t onahd guideway 2@ thchethe 80ideway is

oo BN O R S Do) kot a R i Y Brch by the venicte
TheyostialinPRoRnk ulddfhy 00 MPLIHRS iteRbifdtddignidivapebt hs

34 for the parking of “the vehicles 30. The berths 34
are al so adapted to all ow the enbarki ng and

o TR BB 0RSRT S0P g POEREL BBy of ssions
welﬂfumacehhﬁnme&aﬁalﬁsf 8. n% Ui @Gk 20heEydhdtaliis3 80f Wguldeway
after d| senbar ki ng and enbar ki ng of passengers and

goé@@sp%ﬁxswwsa fedyto @U@@/ttaﬁwlapley 3pitey pertanmy pebstantiglly right

t t he
gU| nggr g%é%ﬁ% ggofégggaﬁg%ﬁgogﬁgugghggantiaIIy
right angl e turn has turn radius of |ess than one
I t h th 0032] B f t
W i oo A R by G 9 i o
d' ftﬁ@rveﬂltcle@' SECRMber3h B! s Qlibvd 19 0% e aﬁmxmg and

The vehicl es of present g
t r ainwptharlang ofl peysheers ané gaddpt Ete ﬁ)erthm annayt fuether be provided
ve h i

welgﬁlng scales for weighing the vehicles 30.

[0031] The vehicles 30 can after disembarking and embarking of passengers and
goods, perform another substantially right angle turn from the berth 34 of the
station 32 out onto the guideway 20 and continue travelling. The substantially right

angle turn has turn radius of less than one length of the vehicle 30.

[0032] Branch-off points 21 on the guideways 20 comprise two paths heading in a
different direction, each path following one guideway 20. The vehicles of the
present guideway transportation system are adapted to permit the vehicles 30 to
travel from one guideway 20 to another connected guideway 20 at the branch-off

points 22.



travel from one gui deway 20 to anot her connected

gui deway 20 at the branch-off points 22. 8 [0033]
Referring to FIG 1 and FI G 2A, the gui deway 20
conprises a platform24 and a pair of steering
channel guides 26. The platform 24 provides a
substantially flat area for8 supporting the vehicles
30 and for the vehicles 30 to travel on. The steering
channel gui des 26 appear in cross section to resenbl e

1 TR He3erpl of Fig GRERR A e s Do rispryp shtform 24

Re fo@ Il pagk dfQtdekife cﬁalﬂfé!j ghiléa 28, ThdSlatibhing e¥gYovifesat subB@ntially
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1 VR sl BLiaB0 e MR 7 o208 RE RO B RN and are
i's aﬂb);ﬁecbfcﬁmmdmngfté thedh+Viehid R, stécfi@p Sydtém 0N the vehR1e3B0sI de

steering channel guide 26a for the first guideway 21la
and one outside guideway 21b for the second gui deway

godaﬁf ngeg‘%r& ﬁgk%gt@;ta%a%@fzé hee g@&&ba ht HRE bfatn@ﬁ gfg%mt 22

nne he out'si de steeri anne
26a$ e6ntialyethorbeginhognof ©vo gmlﬁmmpﬁjshe‘aglrfgam diffémt dfrections.

the first dse ond |de s 2la,.21b tivel
[ 00SSYmE %ﬁ@? gHeway éec\qg% ,gqugwg;o&ilb Bt rglg@ﬁaéugﬁ off point

t heobmanehi@f B-PQiKith 232 tlﬁ:ngranéﬁ‘ Bﬁrﬂ)‘-’tmt », Ctﬁ@rte' i9 %l}aloﬁ@ Qutside
the path according to first gui deway 21a,

vemmrleg cBanngd guldac%lavfat dlet fiwest gmdwzaur 2lzasd ene pn‘glde guideway

t hi
<t 2P TP Revehar B B P vt el SRS goerine
dl ANIROpded 76 "Tﬁeh&lts@é El@én @Hahhél Guideano£268Gre Mly found on
instead the second is intended as the

patthe enpopiag feggides wéawtﬁret anéhsp@qné geolewiays 2 b 2yb spectively.
engaged to the outside steering channel 26b of the
second gui deway 21 b, while disengaging fromthe other

st gea3sNdn opbratios| wRén theGRBRle Rebpiroadgs tie braflBofftgoént 22 and
i n- ve}a%srle steerlng system 40 j.s | ocated at_ the
und@prdsrtpicopdnvsr alompthpdnite peegrdieg totthe 1y sy 21a, the vehicle

7 SNSRI 0 AR R, on {yB S50AL UHLESO o
outside steering channel 26a of the first guideway 21a, while disengaging from the
other steering channel 26. If instead the second guideway 21b is intended as the
path to follow, then the vehicle 30 will only be engaged to the outside steering
channel 26b of the second guideway 21b, while disengaging from the other steering
channel 26.

[0036] Referring to FIG.3. the in-vehicle steering system 40 is located at the
undercarriage of the vehicles 30. The in-vehicle steering system 40 comprises in
the present examples two pairs of wheel assemblies 44. One pair of wheel
assemblies 44 are situated at the front and the other pair at the rear end of the

vehicle undercarriage respectively.



assenblies 44 are situated at the front and the other

pair at the rear end of the vehicle undercarriage
respectively. 9 [0037] At |east one electric notor 46

for providing propulsion to the vehicle 30 is coupled

to at | east one of the wheel assenblies 44. The whee
assenblies 44 may further B individually provided

and coupled with other forms of propul sion neans. The
whd@937h Atelndst ioge eledirigrmaotor 4e ftpn‘ mrovidingyprapulsioh éel theovehivde 30 is

! et S0 B RBiohy BF Moo dseEnBies RE° SR uhochhotiibles 44 may

as safthdritRSndididudiy srotide@whd E&tﬁ)lmﬁh o2 ¥Rk o€ propéiisiod means.

|ndependently follow the steering channels 26 of the

gui dwwedesl sesemplias dtermies pivptallyaatigched iesthe velggig|undercarriage.
Ref | ag

far ér\p}gegi gséz ln 5334@%:#: hoﬁrs :}ota?e %%ﬁ%ﬁeﬁ%%g W élé éﬁler wheel
wh Eaeéerrﬂtﬂleamd aT Iﬁ§ aBs W ﬂlﬁV\lklchﬂlv\jh aéiﬁm\kﬁbﬁ 48 4P mflfegémﬁntly follow the
wheel 47 serves as a drive ee en coupled to a

pr SHSTEg shanmels 2§ of thagwdeways 30 everdyring Vesy harpgrisg

al so serves to support the weight of the vehicle 30.

[ 0039] The gui de wheel 48 is adapted to contact and

endenys] Refaunero FIG8 anfl Ribed, estlewhedi gssendriy é4 ﬁﬁﬁleandmprises a

act as a guide limt the free novepent

s Supming ige! 4ha 2l phest A8l SO eI HRCe ARy g Supporting
Whevﬂ{eeﬂ% s&vadapt edvd %eé]‘%ﬁeﬁgcouﬁl’ég t& Q%?@d?é;oﬂ rehftesuch as the
steering channel guides 26. During nornal operations

on ekectripundond agdalse bavestie shiprmstibatweigy ofithewehikle 39.

pairs, and at may one tine, only one steering wheel

49 of the pair of wheel assenblies 44 engages the

st geu3eN Thehandevhed Uishe adfpted e céﬁtﬁ@ranﬂteﬁgé%enﬁi vieeside of the
49 of the pair of wheel assenblies 44 wil
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guigdilead6. 2Thaothwhitbeing wheed 4§ iofighd pzurmf hzhedtalsmmbhes 44 will be

disengaged. The wheel assembly 44 having the steering wheel 49 engaged will

thus be limited to movement following the guideway 30. The other wheel

assembly having the disengaged steering wheel 49 may be free pivoting.

[0040] When turning at a branch off point 22 as earlier described, the vehicle 30
will activate the in-vehicle steering system 40 to only engage the outside steering
channel 26a to follow the first guideway 21a, while disengaging from the other
steering channel 26. This is performed by engaging the steering wheels 49 of the
wheel assemblies 44 to the outside steering channel 26a, while the steering wheel
49 of the wheel assemblies corresponding to the other steering channels 26 are
disengaged. This thus causes the vehicle 30 to only follow the outside steering

channel 26a of the first guideway 21a. When the vehicle 30 has passed the branch-




steering channel 26. This is perfornmed by engaging the
steering wheels 49 of the wheel assenblies 44 to the

out si de steering channel 26a, while the steering whee

49 of the wheel assenblies corresponding to the other

steering channels 26 are disengaged. This thus causes
the vehicle 30 to only fol 1 & t he out si de steering

chanpel, 26a of the first guideway 2la. Wen the
veHifEpeing@2nthe seswadvhasts 47 ahéte wheel gssenpientthgihave pet been
st ' f, t e e ' hat have
ot e AAEREh Bet o G EC e ARERAEE 12" e
steering channels 26. [0041] An alternative

descriptjon to the operation when the vehicle 30 is at

t hé°°4_6fa’*rfb AltgRAioflgeripgon fa thenoperatipn Whe, i yqhiele 30 1s at the
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on the side which the ve 30 intends to tu
Wheshatnetn?ton thetside whieh fther wthiaes 8 0 entends 24 &yrn ttdre Whehitaimg into
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vehine e 3keiBy the€198Y oA YEe £iShtRRle FAAEELIE 90 WRLd continue to be
steering channels 26, while the steering wheels 49 on

t henpaged te theestesting chennglsi e whilauthel steeiag avheelsg@gadhe tefinside of
t he, st eeri | s, 26..[0042] Th wheel
o dubhtiee SR nd et e B S HE SBRERE % Cor o no

to the steering channels 26. The di sengaged wheel 44

assenblies are then free givoting. [ 0043] Referring '
t o [¢942] Fhgeageged wheol pesermbles +hareiherlimited g1 moyemepicasrording

as i . d . di .
25 S8 BBy RORne AL ChSENBRARE Ao e en e
t hgiwitiagr i ng wheel s 49. The steering wheels 49 are
adapted to fit into the c-channel of the steering
channel guides 26. When the steering wheels 49 are

engaast Referting (SFRES LAY FRRANME !stegﬁﬁ?%hgé 42%@?{16"‘@&%'1 assemblies
I ted to ong t

assenbly 44 | Imte noving a e steering

chamnehgaged ded Aésengdped fadrs dhd steedingighdninel gedecP@ bgGaismg and

that steeri .channel quide 26. [004 he steering, .
wndeveigg i sffoEe FRPas 494 1€ stk btk 40 9o R 0 G ino the
or c-aBhdlldfcdb sRlerifk RBhAMIBGIRYI %Al WHRaNSe Qlcctiig wheels 49 are
in-vehicle steering system40. In the
-engaged to the steering channel guide 26, the wheel assembly 44 is limited to
moving along the steering channel guide 26, thus also limiting the vehicle 30 to that

steering channel guide 26.

[0044] The steering wheels 49 may be raised and lowered by any mechanical or
electrical or electromechanical means of the in-vehicle steering system 40. In the
present example, at any one time, only one of the steering wheels 49 of the pairs of
wheel assemblies is raised, while the other steering wheel 49 of the pair of wheel

assemblies 44 will be lowered.

[0045] Referring to FIG.3, FIG.4 and FIG.5, the in-vehicle steering system 40
located at the undercarriage of the vehicle 30 further comprises the two pairs of

steering wheels 49 of the wheel assemblies 44 coupled to a control shaft 52.



present exanple, at any one tine, only one of the
steering wheels 49 of the pairs of wheel assenblies
is raised, while the other steering wheel 49 of the
pair of wheel assenblies 44 will be | owered. [0045]
Referring to FIG 3, FIG4 and FIG 5, the in-vehicle
steering system 40 |ocated1at the undercarriage of
the vehicle 30 further conprises the two pairs of
steering wheels 49 of the wheel assenblies 44 coupl ed

to rol shaft .52, 0046) .The control shaft, 52
oriPodBl e on P a2 gt 8 SORkol i AR i lep Rt Rfoueh the
t hecentee bt B cBhtrdlN@akt 38! MAlleashadd drdd mé¥or b£aSdoupRRE to the control
drive notor 54 is coug%gd to the control shaft for

r otsheft fey rotating detqosirolshaftS2mhovitibeeontiobaxivnt r ol  axi s.
[0047] Each wheel assenbly 44 further conprises a
wheel assenbly shaft 55 having one end coupled to a

t orfgose] Fachhihdel iaSsenttslpt4eid firthebeotipyidged Wiyeeh abnkblp Ghaft 55
The ot her end of the wheel assenbly shaft 55 ends_jn ?

pi H1aBHEA0s o Feuplsdstogdanguso which inpdgnted te berngaged by a fork 57.
t herst [ | . 0f

t el ap A o U st Sha 35 AU, iR 08 BERAE adapted
asderhgdges rdek #beoffther stharingowohgel 491 t o opposi ng ends of

a worm gear 58b. [0049] In operation, when the control
shaft 52 rotates, a worm 58a on the control shaft 52

engaeef BRACHA A SScach & R Wh& AkseatHly sHdHsSS 8F thelpBir of wheel
rotates the forks 57 coupled to the ‘opposing ends of

t hessemhhicg d4 presBHhertioupled tk spr®pingleads elayages gedrd 8b.
tongues 56 and results in the rotation of the wheel
assenbly shaft 55. The pinion 49a of the wheel

as g6uue] Vin DpafatioRowhdét ft @SneoIkhafF2ahtdsNe warakssh9%h &k control
the steering wheel 49. This results in the rack 49a

r aishalh g2 ongegenapd nefatge tenwprg cear 18he This fetun enfates the forks 57

rot at i I ' g1 [
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direction of rotation and thus results in the raising and lowering of the steering
wheel 49.

[0050] The other end of the wheel assembly shaft 55 which ends in a pinion 49a
further comprises of another worm on the wheel assembly shaft 55. This another
worm is adapted to engage another worm gear coaxial to the pinion 49a. This
arrangement thus advantageously allows the steering wheel 49 to remain in its

raised or lowered position when the tongue 56 is disengaged from the fork 57.

[0051] As the forks 57 of opposing wheel assemblies 44 of each pair of wheel
assemblies 44 are coupled to the same worm gear 58b. Rotation in one direction
raises one steering wheel 49, and lowers the other, while rotation in the opposite

directions achieves the opposite.



arrangenent thus advantageously allows the steering
wheel 49 to remain in its raised or |owered position
when the tongue 56 is disengaged fromthe fork 57.
[0051] As the forks 57 of opposing wheel assenblies 44
of each pair of wheel assenblies 44 are coupled to
the same worm gear 58b. Rot&Zion in one direction

rai ses one steering wheel 49, and | owers the other,
while rotation in the opposite di rections achieves
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any one tine. [0053] The control shaft 52 of the
in-vehicle steering system40 is further adapted to
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propul sion means or drive notor
opﬁoeailng' fon decovéryt ye amashdrrehicddh 30 twlfsﬂ thq: erqpumrwrdmans or drive
wth ters .59
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ap %Qﬁl’«?x{g Ma@tefse B9 .Cehe?Ca Vé1aéle 39 1@' awnaﬂfbtm%amet F®acting as a

coupling adapter 59 of the vehicle 30 that is down
( r gewvererhideiran @psonchttbe véhécle 30 that igdovardaist engagothgfecoupling

t he a]gt%f X&T¥ e géhllzl that 1'3960(2\%(: ‘e%{;lgrieﬁ%'hfcle 3@ to (e coupling

the as a I'IV trarnto pr e recov

vehidgpter 89 of THeeret &@pY @EDic I, cne &c@&ry Rehiehi 30 €an then act as a
st eerl ng sg)stem 40 can al so_take over the in-vehicle

slaive Hginsiograpal dlee 1seoverRsl vehicda3 r Elep spepyesy selgpleis3Qigyvehicle
ft Sei2
0 5&4}}% g%yweh{‘ﬁio AR Bk Ivee HeNG- &?%1% gleereﬁggegs‘teé 40 of the

Tmting couplers are
to gentdveredwehhlet 30ebymaym@1ﬁa bonﬁﬂhg adéptels & 9aditer @intrehsdfafts 52.
52. The torque limting couplers allow the control
shaft 52 to continue rotation even after any of the

St Qﬁfshf“f{ it &% RrP&E Furdibtr h¥ed & tg%ﬁ@r Rhith tﬁé’bv'oYm gear 58b

| ower ed IS preventsthe stalling of the control
S havlftthdscz)rrmd) shaft 521y To¢ tarhee ligiteer ¢ouglenhalddvs thkgcqmécml peaft 52 to

pral %{uln}/e I‘Olta%lq e\\lzmelg Qﬁérha%yo%q%rstg’egﬁg rv{rhn %ls%ehave been fule raised or
fully lowered. This prevents the stalling of the control shaft 52 should any of the
steering wheels 49 not be properly timed with the other steering wheels 49. This
also allows for recovery operations when the control shaft 52 and steering wheels
49 of a recovered vehicle are not timed to that of the recovery vehicle 30. The
control shaft 52 of the recovery vehicle 30 continue to rotate even after its own
steering wheels 49 are fully raised er lowered to ensure that the steering wheels 49

of the recovered vehicle 30 are also fully raised or lowered.

[0055] Referring to FIG.3 and FIG.5, the in-vehicle steering system 40 is shown
when the wheel assemblies 44 are in an orientation when the vehicle 30 is going in

a straight direction. In this orientation, the tongues 56 of the wheel assembly shafts



al so allows for recovery operations when the contro

shaft 52 and steering wheels 49 of a recovered

vehicle are not timed to that of the recovery vehicle

30. The <control shaft 52 of the recovery vehicle 30
continue to rotate even after its own steering wheels

49 are fully raised or |loweddd to ensure that the

steering wheels 49 of the recovered vehicle 30 are
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[0058] Furthermore, with the present in-vehicle steering system 40, the vehicles 30
are further adapted to perform substantially right angle turns on the guideway 20.
The substantially right angle turns have turn radius of less than one length of the
vehicle. The substantially right angle turns may be on the guideway 20 when the
guideway 20 is adapted for guiding the vehicle 30 through a U-turn. It may further
be for the vehicle 30 turning from one guideway 20 to another interconnected
guideway 20. The fork 57 and tongue 56 arrangement of the in-vehicle steering
system 40 allows the free-pivoting movement of the wheel assemblies 44 which
allows for the sharp angular turns or the substantially right angle turns of turn

radius less than one length of the vehicle 30.



shaft 52 to the rack 49b and pinion 49a of the
steering wheels 49. [0058] Furthernore, with the
present in-vehicle steering system 40, the vehicles 30
are further adapted to perform substantially right
angl e turns on the guideway 20. The substantially
right angle turns have turnldadi us of |ess than one

| ength of the vehicle. The substantially right angle
turns may be on the gui deway 20 mhen t he guidemay 20
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than one length of the vehicle 30. 14 [0059] Referring
to FIG 1 and FIG 6, when the vehicle 30 approaches a
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[0060] The steering channel guid I mredi atel y

adjstetions 32 by theeguddeayod032 termi nates and do not
gui de the vehicle 30 into the station. The term nation
of the steering channel guides 26 anmpbunts to a

t erggden tIhﬁBad) op NP reitb@DBaYpER fidhh thel fuffacSbBthe ?mtf%?m 24 of the

The vehicles 30 are therefore not guided into

he
ber Va3 2K to angage thetsuppertisg wheelshy gfltha eirbipte 3band guide the
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(ile t he vetFi cle 30 thr ou%1 a substantially right
angﬂ%qfﬁ’r%?f eHAGWaYS2 A dhadatians 34 of the  station
32. When not in use, the pop-up routers 23 are kept in
a recess flush to the platform 24 of the gui deways 20
andoasRe TtegtopeuysroBfrs 23 may be in a variety of configurations. They may be

curved defining shallow angle turns or substantially right angle turns. The pop-up
routers 23 may further be straight defining a straight path for guiding the vehicles

30 when guideways 20 have terminated.

[0063] The berths 34 in the stations 32 are situated relatively close to each other.
This allows for smaller stations 32 than in current systems. The pop-up routers 23
play an important role here in guiding the vehicles 30 from the guideway 20 into

the berths 34 of the stations 32.

[0064] Depending on the number of berths 34 in the station 32, there are at least a
corresponding number of pop-up routers 23 defining a substantially right angle turn

from the guideway 20 into the individual berths 34 in the station 32. There are also




[0062] The pop-up routers 23 may be in a variety of
configurations. They may be curved defining shall ow

angl e turns or substantially right angle turns. The

pop-up routers 23 may further be straight defining a
straight path for guiding the vehicles 30 when

gui deways 20 have term natedd [0063] The berths 34 in

the stations 32 are situated relatively close to each
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bemmhﬁmaﬁfmgﬁyb@ﬂﬁgﬁllon 32. There are also 15 pop-up
routers 23 defining straight paths for at least a

d| stance from V\,here the guideway 20 term nates to the
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strai ght and curved pop- up routers 23 is thus
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between the two sets of rollers is a defined space

sufPPPIPERAtersd3. gui di ng the supporting mheels 47 of

the wheel assenblies 44. The rollers 62 serve to guide

the supporting wheels 47 snoothly through the defined
spdens7j Mhelfeandd 64 of therpopfur fvater 23 is coupled to a raising means which

may be mechanical, electrical or electromechanical. In the present example, a
pneumatic extender 66 is used to raise and lower the pop-up routers 23. A

hydraulic means could also be utilized.

[0068] In addition to guiding the vehicles 30 into their berths 34, the pop-up routers
23 may further be used to guide the vehicles 30 in areas where the steering channel

guides 26 are not installed.

[0069] Examples of such applications are when the guideway 20 crosses or
terminates at a road. The road is essentially used by conventional automobiles and
guideways on the roads would end up obstructing traffic. Pop-up routers 23 may

then be installed into the roads for guiding the vehicles 30 across the road onto



pop-up routers 23. [0067] The frame 64 of the pop-up
router 23 is coupled to a raising neans which may be
mechani cal, electrical or electromechanical. In the
present exanple, a pneunmatic extender 66 is used to
rai se and | ower the pop-up routers 23. A hydraulic
means coul d also be utilized® [0068] In addition to
gui ding the vehicles 30 into their berths 34, the
popnather eennesting padaveay 20uartondhe toad g atgas whepgiatethetrguideway 20
vehi cl es go i n areas where the steering channe
gufﬁgg’ﬂg °H%e not install ed. [ 0069] Exanpl es of such
applications are when the guideway 20 crosses or
termnates at a road. The road is essentlally used
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nodi fications and i nprovenents can be nade by a
person skilled in the art wi thout departing fromthe
scope of the present invention. 17 Clains 1. A

gui deway transportati on systemfor delivering goods or
passengers from one




poi nt to another, the guideway transportation system
conprising: a vehicle having an in-vehicle steering
system and a propul sion nmeans; a gui deway system
conprising a plurality of guideways form ng a network
of interconnected guideways for allow ng the vehicle
to travel on; and a pluralifly of stations sited at
predeterm ned intervals al ong the gui deway systens
for disenbarking of goods or passengers; each of the

ClaB{iurality of stations are i medi ately adjacent the

1.

¥ deways, and each of the plurality of stations
further conprising a plurality of berths; each of the
plurality of berths for berthing the vehicle; wherein
t heA guidgans yiransperégiiont rsieon fcwkglefnmlils gaadmpeeprssergers from one
vehi cl thro a substantially right

ot ke B el Epndnd I s Asb SRS | 1 O

t uravehitte hiadving droidiweiold stt@fg syftam 80Q gréfddion flans; he
vehicle. 2. The systemaccording to claim1, wherein
t het gifennayysiemamoparisng aPluphtent suidewawpfamingp network of

integ%gﬁcj:ec@egl Lélprl]c?%\?’a‘gg 1oy a?log{iﬁgtoﬁg Qelgfsé%’ frlﬁféi bhalddy right

2.

m oné ural' ity of gui deways
I ntaoplorndityodf dtiteonplsitedrhi prydeaérniiecd imservals alvagahe gindeway systems
plurality of stations. 3. The system according to
cl dPhsisemnbariing of, 209s oY BRHENRETSt r ansportati on systemis
adapt ed [ Ol ' (EeT a1 cle] : :
subst anteitdgl{ f’g %Hre?%lﬂgmgﬁ g’lf \éﬁth Bﬁén%ferlg{m oneelgfadt] %cgm the guideways,
pl ur al i tand efchonfithepmyadity of siatink durthen eomprisihg a pluralély iof berths;

Chel oL o of DS pRATLE Y BGERUE, Bl oL
subgeasthithé |gﬁide%2ttrﬁﬁﬁb&t1®r &isted & W&l ort fifding the vehicle
substantiall'y rlﬁyt angle turn has turn radius of |ess

t hahroyglea behstantially righingleghinched 18 5. The system
<CSagA9 b I B LS AR oo

of thdrechidlelr al ity of gui deways into one of the
plurality of berths of one of the plurality of
stations; and

The system according to claim 1, wherein the guideway transportation system is

adapted for guiding the vehicle through a substantially right angle turn from one of the

plurality of guideways into one of the plurality of berths in one of the plurality of stations.

3.

The system according to claim 1, wherein the guideway transportation system is

adapted for guiding the vehicle through a substantially right angle turn from one of the

plurality of guideways to another one of the plurality of guideways.

4.

The system according to claim 1, wherein the vehicle is adapted to perform a

substantially right angle turn; and

wherein the substantially right angle turn has turn radius of less than one length of the

vehicle.



wherein the substantially right angle turn has turn
radi us of |less than one length of the vehicle. 6. The
system according to claim1, wherein the vehicle is
adapted to performa substantially right angle turn
fromone of the plurality of guideways to another one
of the plurality of guidewd§s. 7. The system
according to claimb5, further conprising a plurality

5. of Pwepsystenr autedng tbmiaian@agjha@imthd edstleds sdgped to pgrform a

wheel . o he eh| cI 8. Th yste ccording to claim
subsfanigaiise bt SrelS M5, Gomronst oF LD LEAsT & Auiicathys TalLone bf the

pluxﬁH@%ffb@Pth@MMlerdfgfmplﬁx%ﬂf}ﬁofts%ﬁni, QYndgui dl ng the vehicle
to'performa substantially right angle turn fromone

whegé¢intthe splhstardiaily yright aggle demalias turnt mdorseofdesst then one length of the
veh kurallty of berths of one of the plurality of
“tions. 9. The system according to claim8, wherein

the substantially right angle turn has turn radius of

| ess than one length of the vehicle. 10. The system
6. accldiediyistem goearding to clgie d evhereife thsopehigle iy @gdapted do perform a

r Ui g

sub@ARIGH P 26 W o RHEAEHE TS Sulienis BUMAE one of the
plurdlity ofipeideyayem according to claim 10, wherein the

pop-up router is adapted for guiding the vehicle from

one of the plurality of guideways into one of the

pl I AV ;
7 G sl o SRS At ISt Lot F s o popap routers
for ¢ripegipgpt lepstracupporting sihde of theushidln a recess of a

pl atform of the gui deway system when not in use. 19

13. The system according to claim 12, wherein the
8. poP[‘HéFéyEt@Hlt &lcolddnd fof d&fh 7,vHBréiA8he p&EES Soulddt B @3&&@4 tcCdefine a

or hydraulic means. 14. The system according to claim
subsI@ltlaWe!r@i nnglh@lrpcfpr g}pdme wheeyehigle ko peréatns ¢ suhstantially right angle

C el%%? ?{g t}}e&’ef g&m&%c C&Né?%}ngg?ﬂé Otbtég pB%Qf% §¥ g%ghns] of one of the

plurgmymflsgﬁans a first set of rollers and a second set of
rollers;
9. The system according to claim 8, wherein the substantially right angle turn has turn

radius of less than one length of the vehicle.

10.  The system according to claim 7, wherein the pop-up router is adapted to define a

predetermined path for guiding the vehicle to move through the predetermined path.

11.  The system according to claim 10, wherein the pop-up router is adapted for guiding
the vehicle from one of the plurality of guideways into one of the plurality of berths of one
of the plurality of stations.

12.  The system according to claim 7, wherein the pop-up router resides flush in a

recess of a platform of the guideway system when not in use.




the first set of rollers nmounted on a franme
substantially parallel to the second set of rollers
nounted on the frame, and the first and second sets of
rollers defining a space therebetween sufficient for
gui di ng the supporting wheel of the vehicle. 16. The
system according to claim1ji9wherein each of the
plurality of guideways having a platformfor
13. Sup'lﬂmrstyis’regl advergihgrtalcidipng Of, wiedneialths poping r@ufeaiis lifted from the
Ee“%%}(:hanﬂ {lijr@gul des di sposed above the platform
TCCEHPY alic 9 hydreBinPEaMSy t he vehicle; 17. The system
accor d| ng to claim16, wherein the steering channel
gui des are adapted to engage with the in-vehicle
14. st elhei sygtegy seconding 8o clte By sthemeindbopdpg rooteclisliffed from the
g el N t he.st. ee]gnn channel guides are in the shape
TeCes¥ P S EHEHR qhgmc “%he system according to cl ai m 16,
wherein the steering channel guides termnate at each
of the plurality of stations. 20. The system according
15. t o Tdleaysiem acogrdingite clafia 7gwhereineiie s9R-UR HoYterrqomrises:
i f of f points for
al {E%Eﬂsés%?ﬁgu@s%& Sgélélatsﬁfgnﬁ?ﬁom a first direction of

travel e fiastfdet ff rglerdeneynttd oa $ eeardsubstaadallppaedlel to the
travel on a second guideway. 20 21. The system
ac serdiigt afgoleramauntsd opyibs Erme+and i n-vehicl e steering

Sy %fé A E'ré?f tnﬁ hs%coﬁ’de gé o? I Mgglgﬁ 1tngea %;a%g rthé}gb&uf@%}ﬂ ?Lllfﬁment for

gui on e secon gui emay rnirng I nt

s e @oitingythe depwoytin@@heel b€ theywshieta. accordi ng to clai m 1,
wherein the in-vehicle steering system conprises: two
pairs of wheel assenblies free-pivotally attached to

16. 8N THE Q?it&ﬁraﬁé(ﬁ'gﬁi g6 clahif 1, ¥BOER e%ch 8%@ ﬁfraltitg‘g)g ?’ﬁﬁ@{vays having

assenblies having a supporting wh & su
a plaﬁﬁ@m {vei syhportihg élae: plugglity Ioé vehghles,| &n,d apgu ofl steotiee bhaﬁmcl guides
annel des. .and for

diSP|%i? OH%&%fp aggo g{’rla?ln B g&hﬁYg eel assenbly,

and

17.  The system according to claim 16, wherein the steering channel guides are adapted

to engage with the in-vehicle steering system.

18.  The system according to claim 17, wherein the steering channel guides are in the

shape of c-channels.

19.  The system according to claim 16, wherein the steering channel guides terminate at

each of the plurality of stations.

20.  The system according to claim 1, wherein the guideway system further comprises a
plurality of branch-off points for allowing the vehicle to turn from a first direction of travel

on a first guideway to a second direction of travel on a second guideway.




a steering wheel for engaging the steering channel

guides for guiding the of vehicle at the branch off

poi nt. 23. The system according to claim 22, wherein

the in-vehicle steering systemfurther conprises: a
control shaft having a drive notor and a worm di sposed

on each of the opposing endf of the control shaft; a
wor m gear engaged to each of the worm the worm gear

21. havThq:gsyatefroadcoubn@ e dlairn 20e abkread thehin-\ehpds staerig sb@tezmﬁ of the

venish et B8 Haire SHEB-LATIEET Hre P oM et SRR into the
sec@ﬁ@l@dvaZO an opposi ng end of the wheel assenbly shaft

via anot her worm on the opposing end of the wheel
assenbly shaft, the pinion further having a coaxial
er -
22'(:oup egﬁ% at%{ﬂ eerlﬂ%i’\tﬁh %lgtﬂt]e AT {f{%%%?e %gggt?lﬁgcompmes'

t hawpi paigrof Mteet essemblits Vratipdvotdly aﬂmthdd ko/@n Wl &tarriage of the
r ot at es the control shaft and the worm disposed on

eadhiste;t he opposi ng ends of the control shaft, in

rotatin r t

Ot Bt DG MR AR BHARNETY ©a BT pring e
rotati novdigle oﬁamitmfrthe/\mhmla,nd the coaxi al worm gear,

rotating th I ni.o o the, rack, and causing. ..
e r i 5% e Br SPERER e Lo GafdeS 353 Gffimiting
The systfﬁéalﬁ%arﬁwwnetn@opihelvmegﬁasséeﬁw &n@ raising the
steering wheel s of left sid of the vehicle results

i n the |lasteeringyvhetl ﬁhengggg&ng@h@b@nod guiddsdhit gwiliag the of

of the vehicle.. 25. The.sysfem according to claim 23,

wher ei n Vgglcfeeaggle ﬁ%cgoq%fﬁlg{v\heel assenblies is

coupled to a propul sion neans. 26. The system

according to claim23, wherein the control shaft
23. t urkhsewstemnascpesing t claisupli wheraaibe dn-velticleataeriop pustFmgfurther
com%gg of the control shaft; wherein the coupling

pters are adapted for engaging and coupling to
cowpontrgl shadtdpligs diiveamnotohand vewiral dsgosed ph exdhdsfitlle opposing

pr %ghjsl : tggcgrﬂgollsgaﬁ/ehl cle steering control to the
a worm gear engaged to each of the worm, the worm gear having a fork coupled to
each of the opposing ends of the worm gear;
a wheel assembly shaft having a tongue on one end adapted to engage the fork and
a pinion coupled to an opposing end of the wheel assembly shaft via another worm
on the opposing end of the wheel assembly shaft, the pinion further having a
coaxial worm gear for engaging the another worm; and
a rack coupled to the steering wheel, adapted for engaging the pinion,
wherein activation of the drive motor rotates the control shaft and the worm
disposed on each of the opposing ends of the control shaft, in rotating the worm gear
engaged to the worm and the fork, rotating the tongue on the wheel assembly shaft,

rotating the another worm and the coaxial worm gear, rotating the pinion engaged to the

rack, and causing the rack to raise or lower the steering wheel.



anot her vehicle. 27. An in-vehicle steering systemfor
a vehicle adapted for travelling on a guideway having
a platformfor supporting the plurality of vehicles,
and a pair of steering channel guides disposed above
the platformfor providing guidance to the vehicle,
the in-vehicle steering sygflemconprises: two pairs
of wheel assenblies free-pivotally attached to an
24. undehecapteinegeonding thelaimel3i, whereireresingthe steeringrwbeels of a left side

of i FHTe FSp B BfhrBi B s P EREC e of rRiP R of B ypbicte

contacting the steering channel guides and for
limting free- g i votal novenent of the wheel assenbly,

25. andlhg sysleny aosgrdipetol claigr 2B ghesin gt laset ancendithyyhe] snseapblies is
| the of vehicle at the branch off
cou ga%épg)%glg’g{ﬁrlg{eé}%haﬂ having a drive notor and a worm
di sposed on each of the opposing ends of the contro

shaft a worm gear engaged to each of th
6. wor Miegwaiemhassortng 19 R g et the sontiol shatt ﬁa‘ther Comprises a

cou@ aP@r §NG3h 8hpdsite RIITY tro é]‘éﬂeel assenbly shaft
avi ng a tongue on one end adapte 0 engage the fork;
a pvheran tho opipduigtadaptarsopp edapigl ﬁnd:ng&gmgl andvhelqjhng to coupling
sse shaft wvi.a another worm on.th posi n end
adaJE R anitTeHig DT VISR RTOPYING™ GRA %5 NeINER Frsri S0y to the
anofher Ggcital worm gear for engagi ng the anot her worm
and 22 a rack coupled to the steering wheel, adapted
for engagi ng the pinion, wherein activation of the

d t t at t.h t S d.t he,.worm .
27. G ASEERRhe sBehE v G0RSERicl ARblecPt shlSEER R uvideway

haviigad platfoiin ft Qlpb@ingBe YRIlitY & Vehieleg, %ﬁﬂmﬁ@ir o ete¥@ligithannel
and the fork, rotating the tongue on the eel

guides <lispeped ahexeithe p}aéfpamfwgpltow@%gwﬁ@wm@rthﬁ eficlenthe in-vehicle
steeﬁﬁé‘&s’f’ém%ﬁh&%?r rotating the pinion engaged to the

two pairs of wheel assemblies free-pivotally attached to an undercarriage of the

vehicle;
each of the wheel assemblies having a supporting wheel for supporting the
weight of each of the vehicle,
a guide wheel for contacting the steering channel guides and for limiting
free-pivotal movement of the wheel assembly, and
a steering wheel for engaging the steering channel guides for guiding the of
“vehicle at the branch off point.
a control shaft having a drive motor and a worm disposed on each of the opposing
ends of the control shaft;
a worm gear engaged to each of the worm, the worm gear having a fork coupled to
each of the opposing ends of the worm gear;
a wheel assembly shaft having a tongue on one end adapted to engage the fork;
a pinion coupled to an opposing end of the wheel assembly shaft via another worm
on the opposing end of the wheel assembly shaft, the pinion further having a

coaxial worm gear for engaging the another worm; and



rack, and causing the rack to raise or |ower the
steering wheel. 28. The in-vehicle steering system
according to claim 27, wherein raising the steering
wheel s of one side of the vehicle results in the

| owering of the steering wheels on another side of
the vehicle. 29. The in-veh22l e steering system
according to claim 27, wherein at |east one of the
wheetclaenpiad th ¢l steeringieet adapted for opgaigiigahe pwéoms.  30.

The in-vehicle steeri t ding to claim?2

wher el n THFCREFTNHER ob M RO gL b8 it sFpEARY e worm

dispRREBER eutl bf ﬁ{bdoﬁiﬁ)sﬁ%i SRE dHthOBntddl Jhaftt &l sot¥@NtHeh®orm gear
ul

steering channel es termnate. 31. The in-vehicle
engagaseto g won and 4be doidhi metating dhatongse onntherwhes! tagembly shaft,

roteE tHPaloRies S AL HE AR Wbl A8, Rahe B0 cRideba 1o the
racks ahé taningahd sack t@hlisean ddveertthl steerdid. whideE | n-vehicl e

steering system according to claim31, wherein the
substantially right angle turn has turn radi us of

28. | esﬁletiﬂ%hﬁﬁesté&ﬂ%t S i&@&d%?&iroﬁlﬁm fﬁwli@&n r%iaing the steering

in-vehicle steerifig’system ac ng té claim
wheealserfeinn sideef plopvelicle oesuibis i the ladeigedt the sdefingievheels on another

.. predeterm ned path for guiding the vehicle to nove
Sldet(ﬁrt%\fﬂi’l‘g]?]e predeterm ned path. 34. The in-vehicle

steering system according to claim30, wherein the

pop-up router resides in a recess of the platform
29. | Udw ingehiste gearingorystenPaccBling heclaim V@hivbéreinsatdeast mge of the
Whesygtéerrﬂ)l%ccor di 2 tt o} (%I ai mr§0 wherei n the pop-up

roluter 86%%?? SY é??@#%? TE#%%f rollers and a second

set of rollers; the first set of rollers nounted on a

frame in parallel to a second set of rollers nounted
30. on Tihseirryelriele spering eystems aceprdingetwopdime?’s wheredn |farther the
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steering channel guides terminate. .

31.  The in-vehicle steering system according to claim 30, wherein the pop-up routers
are adapted to define a substantially right angle turn for guiding the vehicle to perform a

substantially right angle turn.

32.  The in-vehicle steering system according to claim 31, wherein the substantially

right angle turn has turn radius of less than one length of the vehicle.

33.  The in-vehicle steering system according to claim 30, wherein the pop-up router is
adapted to define a predetermined path for guiding the vehicle to move through the
predetermined path.

34.  The in-vehicle steering system according to claim 30, wherein the pop-up router

resides in a recess of the platform flush to the platform.



36. The in-vehicle steering systemaccording to claim
34, wherein the pop-up router is I|ifted fromthe
recess by pneumatic or hydraulic neans. 37. The
i n-vehicle steering systemaccording to claim 34,
wherein the pop-up router is lifted fromthe recess
by el ectronechani cal means. 238. The in-vehicle system
according to claim 27, wherein the control shaft
35. f urkteein-vebimipstesig sy stamupééandingdastaam X, véwodin dipgppei-ng router
end of the control shaft; wherein the coupling
COMPY3Pt ers are adapted for engagi ng and coupling to
CouPfids@t o PEbABEQINE aQbcadQbhWroN&s cl e for providing
propul sion and in-vehicle steering control to the
anot her thelirg|set oBeolless ppnted groatiame oy paralielgiorfgsesadd set of
gu%ghagn&&nkg%%khgﬁ%ng%ggorting wheel of a vehicle
having an i n-vehicle steering systemon a surface
t hribe! @idstaandr RISIEETE REoIRat Mefihing P Opcy RhereBativeén sufficient for
conprising: a first_set of rollers and a second set of
r olguiding theisuppqriing wheal optherwhqebassemblisst ed on a frane
substantially parallel to a second set of rollers
nounted on the frane, wherein the first and second
36. setThedh-vehicleesteerohgfsi stemgceordjgae cldimr 3 ethem@mnthe pop-up router is
) fficient for guiding the supporting wheel of the
lifteg e i Taseas BHBRQIIUCHE hYSRERC HAS. second set of
rollers serve to guide the supporting wheel snoothly
through the space in the predeterm ned path. 24 40.
37. Théheap-vehicleoitezing agstemdicagrding to|ckdim 39 whetea thierpophig router is

. -up router is stored.n a recess flushed to the
1ﬁw§3&?&§5}e%ﬁsgﬁﬁ%°$ e-‘i%‘ﬁmfgd’[l‘:@l'f’tns'according to claim 39,
wherein the in-vehicle steering systemof the vehicle

conprises: two pairs of wheel assenblies
38. f r ddepinyishigle yydemssherdingtoaplaimdds sderdindgee epntrdieshaft further

hicl e 1ee e vi ng the
con 0L n A0S BB Bl DR PRI S,
veRlitekéin the coupling adapters are adapted for engaging and coupling to coupling
adapters of another vehicle for providing propulsion and in-vehicle steering control to the

another vehicle.

39. A pop-up router for engaging and guiding at least one supporting wheel of a vehicle
having an in-vehicle steering system on a surface through a predetermined path, the pop-up
router comprising:
a first set of rollers and a second set of rollers;
the first set of rollers mounted on a frame substantially parallel to a second
set of rollers mounted on the frame,
wherein the first and second sets of rollers defining a space therebetween
sufficient for guiding the supporting wheel of the vehicle and wherein the first and
second set of rollers serve to guide the supporting wheel smoothly through the

space in the predetermined path.




42. The pop-up router according to claim39, wherein
the pop-up router is adapted to define a
substantially right angle turn for guiding the vehicle
to performa substantially right angle turn. 43. The
pop-up router according to claim42, wherein the
substantially right angle t@4n has turn radius of
| ess than one length of the vehicle. 44. The
40.i n-Thehpaphep stuteracoordsngstb ebaimcid vdiengn tle pdpaimr@Ar is stored in a

recdst BHSERIIRGITBE b for oui ding the vehi cl e to move
t hrough the predeterm ned path.
41.  The pop-up router according to claim 39, wherein the in-vehicle steering system of
the vehicle comprises:
two pairs of wheel assemblies free-pivotally attached to an undercarriage of the
vehicle, and each of the wheel assemblies having the supporting wheel for

supporting the weight of the vehicle

42.  The pop-up router according to claim 39, wherein the pop-up router is adapted to
define a substantially right angle turn for guiding the vehicle to perform a substantially

right angle turn.

43.  The pop-up router according to claim 42, wherein the substantially right angle turn

has turn radius of less than one length of the vehicle.

44.  The in-vehicle steering system according to claim 39, wherein the pop-up router is
adapted to define a predetermined path for guiding the vehicle to move through the
predetermined path.




