17 January 2007 1 AN AUTOVATED PECPLE MOVER (APM MONCRAI L SYSTEM
BACKGROUND OF THE | NVENTI ON 5 Conventional Aut onat ed Peopl®/anbaa200APM)
- Peopl e Mover and nonorail system designs are. known to have several
drawbacks. Firstly, these conventional désigns typically require rubber
tires for the suspension, guidance and propul sion sub-systens, which

creates restricti ANSAUTMATED BEORIEE MOVER{ARM) MORORAIN SYSTEM
applications where excessive tire rotational speeds and dynam c vibrations

woul d normal Iy cause high tire wear and premature suspension failure.
Furthernore, the use of rubber tires creates the need for guideway heating

in cold weat chkbmuﬁbowpﬁm%gﬁgmgw ions), such that the convigt i onal

designs are often neither s I'e~nor “econom cal for all weather
operations. The conventional APM and nonorail systens are typically
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difficulty in nmeeting certain structural operation regulated
speci fi cat i slygantig, wbgatianst fgulet noweallyn caose mbighr dire  webi chmd praveatbeen
i ntroduced i : [ ast . few yeagrs:, hopever, all_ of these
prior art desgjfggﬁs'gﬁgéh%'rggw%ﬁ%%’ the Hﬁés‘grfb'gpe'éﬁ%%ﬁrﬁé‘?%%%% 1 faf ety
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Furthernore, inter-car, wal k-through

: conventional designs are often neither suitable nor economical for all weather

- 15 operations.

The conventional APM and monorail systems are typically supported and
guided by a guideway beam surface and, due to vehicle weight and limited tire
load ratings, often have restrictions for passenger capacity and high speed
20 applications. In addition, the fact that mid-support/propulsion tires occupy the
inner vehicle floor space of most monorail vehicles results in limited passenger |
space and prevents passenger movement (walk-through) between coupled
cars, which is necessary for emergency evacuation. In the past, economical
| | designs of monorail vehicles have not been classed as APMs, since the cars
25 have great difficulty in meetihg certain structural and operational saféty—
regulated specifications.

Several different designs of monorail vehicles have been introduced in‘lthe
market in the past few years: however, all of these prior art designs are

30 ‘restricted in passenger carrying capa'city, safety limitations, operating speeds
~and allweather operating capabilities. Furthermore, inter-car walk-through

- capabilities are typically neither present nor possible in the existing designs.
Those monorail designs that have the walk-through capability require the floor




capabilities are typically neither present nor possible in the existing
designs. Those nonorail designs that have the wal k-t hr oughlaaupaBl07 t y
require the floor 17 January 2007 2 of the vehicle to be |ocated above the
tires. This creates a vehicle which sits, higher above the beam decreasing
stability to lateral |oads and preventing the achievenent of the typical,

attractive . | l,Qo of.ai |l s .which is ite jnporfant to
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Qovi ously, duiesif 'ah?&fel%aﬁg?nc%{%rgmpﬁ Kidar d and are nore expensive and

sl ower to operat eI tlhan st andar swi tches used for conventional rail
vehi cl es§ Thus, due to current propul sion and technol ogy arrangenents,
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requirenments. In light of the foregoing, a need clear exists in
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I n accorda ] i . e present. invention, there is
provi ded aﬁﬁ%gﬂ%%%i%e&sé%hggiﬂfgéaﬁég% Y@ﬁg’aan bYigPaln %e\/%‘ﬁf‘ae@' Y& body
on a nonor aidt sthndard, ahdeareonoraidxpbhsivl ey ishiver BUbperay hBant stapdaad a
narrower gui deg/ag bg?m ext endi nq upwardly fromthe gui deway portion, the
gui deway pSWIECHRS USRE frraryentionglrapvehiglass, t he gui deway beam defining a
top surface and a pair of side surfaces, said bogie assenbly conprising: a
frame operative to support the

Thus, due to current propulsion and technology arrangements, existing APM

and monorail system designs are neither economical nor suitable for high-
15 speed, all-weather operations where improved ride and noise comfort at
reduced supply and operating costs are necessary requirements.

In light of the foregoing, a need clearly exists in the industry for an improved
APM monorail system.
20

SUMMARY OF THE INVENTION

In accordance with a first aspect of the present invention, there is provided a

25  bogie assembly for supporting and guiding a vehicle car body on a monorail
- track, the monorail track having a guideway portion and a narrower guideway

beam extending upwardly from the guidewéy portion, the guideway portion

including a pair of rails, the guideway beam defining a top surface and a pair of

side surfaces, said bogie assembly comprising: a frame operative to support the

30 vehicle car body above the guideway beam, said frame including: a) an upper

_ surface adapted to be pivotably mounted to the underside of the vehicle car

body; b) a pair of side members extending downwardly from said upper surface,




30 vehicle car body above the gui deway beam said frame including: a) an
upper surface adapted to be pivotably nounted to the undEf Bndeaydf0? he
vehicle car body; b) a pair of side nenbers extending downwardly from said
upper surface, 17 January 2007 3 each s3de nmenber having an inner surface
and an outer surface, said inner surface of each side nenber adapted to be
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el ements. 15 17 January 2 I n accordance with a second aspect™ of the
 present i nvi@gnp@i tradke seid Hangepodion ef cackhicat avlies! beiny opéiatiye do gaide

nmonorail tr ; raik (Lr V] i dewa or.tion and
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gui dewayo poguidemay switcldlohtheampabrailtradi@i | s, the gui deway beam 5 defining a
top surface and a pair of side surfaces, said vehicle having at | east one
pair of |oad wheels, each | oad wheel being operative to engage a
respective Qing j ' f LAl d, wheel
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trackwork elements.
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assisting in the guidance of the vehicle along the nonorail track, said
flange i o portion of each | oad wheel being operative to guieudrih@00bti on of
said vehicle as said vehicle travels through a guideway switch of the
nmonorail track. In accordance with a thigd aspect of the present invention,
there is provided a transportation systemconprising: a nmonorail track
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vehicle as said vehicle trave through said gurdeway switch o
monorai |t rchekacterizect dyr daflargenipphicn tepable tws pegagefthehhespeetbentail for

i nvention, ther. rovi.ded a _bogi e, assenbly for sup ti g a uiding a
vehicle car® %@3@9 engvigangy of ?‘?%é’ﬁh %@W MOWQEE{ ?ngdf i deway
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QU|demay portion, the guideway portion 17 January 2007 4a |nclud|ng a pair

of rails, tﬂﬁ?esaﬂuNabwéeﬁr@‘é%{ﬂim@ﬂghﬁr@l@e\u@mswﬁch9 theamanaraildrackof  si de
surfaces and having a linear induction notor rail nounted on the top
surface, said bogie assenbly conprising: a franme operative to support the

vehi cl e carn tamdyrcm@me\mtﬂna hirdcespy:t b tie pRaicht ﬁmmohHMGﬂdHé\@m\ﬁde@@ upper
5 surface adapted 0 be pivotably nmounted tq the underside of the vehicle
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said inne
the guideway beam defining a top surface and a pair of side surfaces, said

monorail track including at least one guideway switch; a pair of rails mounted on
the guideway portion; at least one vehicle adapted to tra'vel on said monorail
track, said vehicle including: a) a car body; b) a pair of load wheels, each load
20 wheel being operative to engage a respective one of said pair of rails, each load
wheel being characterized by a flange portion capable to engage said
respective rail for assisting in the guidance of said vehicle along said monorail
track, said flange portion of each load wheel being operative to engage said
respective rail for guiding the motion of said vehicle as said vehicle travels

25 through said guideway switch of said monorail track.

In accordance with a fourth aspect of the present invention, there is provided a
‘bogie assembly for supporting and guiding a vehicle car body on a monorail
track, the monorail track having a guideway portion and a narrower guideway
30 beam extending upwardly from the guideway portion, the guideway portion




surface of each side nenber adapted to be positioned adjacent a respective
one of the side surfaces of the guideway beam said framelanmgyadépted for
io enabling interaction between a linear induction notor propul sion unit

and the |linear induction notor rail thaf, is nounted on the top surface of
t he gui deway beamso as to cause notion of the vehicle car body; a pair of
| oad wheel s, ch 1 oad wheel nount ed cﬁo_ respective one of said

si de menmber GChNG g paiQfy; éhﬁ E@?@t gfiinga dopy sgdage ?Bgr?eE@'H?E one

of the pairggb &@fdcsOhnd heaviry 'H)'ﬂﬁéét‘ inducB6K mees 4u0ﬁ\%umb?ﬁl fhd Mp @
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capabl e to engage the respective ra or assisting inthe QU|éance of the
- vehi cl e 3dirglasindudiiennmotorzall tbalalskmomﬁlteﬂiaomuahq t@gﬁ)@ﬂrfaaé) of the. guideveace
wi th a sixth aspect of therlﬁresen nti on aere S B’OVI ded a

transpor t at T SPA%HH 0T I igle 2at b Rai o ad wilieels,egaeh

portion angdad méélqmﬁgomm%@xo be PR Rcio8 Bridd of AR SibY rhefBetS ®f %laiodeway
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[ nduction TRLRL ARt ckRYEA fShPRheel having a flange portion capable to engage the

respective rail for assisting in the guidance of the vehicle car body along the
monorail track.

In accordance with a fifth aspect of the present invention, there is provided a
20  vehicle for travelling on a monorail track, the monorail track having a guideway
portion and a narrower guideway beam extending upwardly from the guideway
portion, the guideway portion including a pair of rails, the guideway beam
defining a top surface and a pair of side surfaces and having a linear induction
motor rail mounted on the top surface, said vehicle comprising a linear induction
25 motor propuision unit for interacting with the linear induction motor rail to cause
~motion of said vehicle, said vehicle having at least one pair of load wheels,
each load wheel being operative to engage a respective one of the pair of rails
of the monorail track, each load wheel being characterized by a flange portion
-capable to engage the respective rail for assisting in the guidance of the vehicle

- 30 along the monorail track. | |




the top surface of the guideway beam at |east one vehicle adapted to
travel on said nonorail track, said vehicle including: a)7 knuay200dy; b) a
pair of load wheels, each | oad wheel being operative to engage a
respective one of said pair of rails, each | oad wheel being characterized
by a flange portion capable to to engage said respective rail for assisting

I n the guidan 1 d..vehicle alo aid nonarail..track; .and a |inear
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to a respective one of said side nmenbers of said frame so as to be l'ocated
bel ow t he tS@¥ Sprosaibtraek 2rd guineardydusion metes propalgionwait foratenacting
operative t ' f ' f i f the nonorai
track, eacﬁ“ﬁﬁ%%aﬁﬁggfﬁ@g@ﬁﬁghﬁﬁ?fﬁﬁggCgéggpﬁﬁb@éﬁgﬁﬁﬁvéﬁc hgage the 30
respective rail for assisting in the guidance of the vehicle car body al ong

the nonorail tragk. 17 January 2007 4? I n accordance with an eighth
“aspect of tﬂ@CﬁP@c@&@? Wit 8 seveith asredd of the pesseat vegtiganihere is provided

travel 1109 PBogie BRI 1o &ipporfilty aMBRIdhY & 1&5&e &Y B¥HyPon a monorail
track, the monorail track having a guideway portion and a narrower guideway
beam extending upwardly from the guideway portion, the guideway portion
including a pair of rails, the guideway beam defining a top surface and a pair of

side surfaces, said bogie assembly comprising: a frame operative to support the

20 vehicle car body above the guideway beam, said frame including: a) an upper
surface adapted to be pivotably mounted to the underside of the vehicle car
body; b) a pair of side members extending downwardly from said upper surface,

each side member having an inner surface and an outer surface, said inner
surface of each side member adapted to be positioned adjacent a respective

- 25 one of the side surfaces of the guideway beam:; a pair of load wheels, each load
wheel being mounted to a respective one of said side members of said frame

so as to be located below the top surface of the guideway beam, each load
wheel being operative to engage a respective one of the pair of rails of the
-monorail track, each load wheel having a flange portion capable to engage the

30 respective rail for assisting ‘in the guidance of the vehicle car body along the

‘ monorail track.




gui deway portion and a narrower gui deway beam extending upwardly fromthe s
gui deway portion, the guideway portion including a pair of7 faaidrg 200 he

gui deway beam defining a top surface and a pair of side surfaces, said
vehicl e having at |east one pair of |oad wheels, each | oad wheel being
nmounted to the vehicle so as to be |located below the top surface of the
gui deway beam and being operative to engage a respective one of the pair
of rails of the nonorail track, io each | oad wheel being characterized by a

flange portinCaccordecwith #NEgHth héisoct 'of IRE prasent ientibAl thasé i bidWatiddn the
gui dance of the vehicle along the nonorail "track. In accordance with a
ni nth aspecd @hicieefosr Eawelting e iroanonai etrack,s the suerirail atragls having a
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a) acar b : DAl Wgﬁfil | goynt ed
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S5 rospectieald SnGros ScieBbrRlys Ate AL the FATcrIR 150! 4 ATBRLIBCE ong
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description of exanples of 1 nplenentati On of the present invention is

provi ded hdpepemedRilvior irssisting dn dbetguidance of thavvebictyr alongghe menardich: 30
Figure 1 ig.@sSide view of an ATM npbnorail system in accordance with an
exanpl e of ‘Inmplenmentati on of the present invention; 17 January 2007 4d

In accordance with a ninth aspect of the present invention, there is provided a

15 transportation system comprising: a monorail track having a guideway portion
and a narrower guideway beam extending upwardly from the guideway portion,
‘the guideway beam defining a fop surface and a pair of side surfaces; a pair of
rails mounted on the guideway portion; at least one vehicle adapted to travel on
said monorail track, said vehicle including: a) a car body; b) a pair of load

20 wheels, each load wheel being mounted fo said vehicle so as to be located
below the top surface of the guideway beam and being operative to engage a
respective one of said pair of rails, each load wheel being characterized by a
fl'ange portion capable to engage said respective rail for assisting in the
guidance of said vehicle along said monorail track.

25 ‘
BRIEF DESCRIPTION OF THE DRAWINGS
A detailed description of examples of implementation of the present invention is
provided hereinbelow with reference to the following drawings, in which:
30

Figure 1 is a side view of an ATM monorail system, in accordance with an

example of implementation of the present invention;




Figure 2 is a front planar view of the nonorail track showmn in Figure 1, in
accordance with an exanple of inplenentation of the presdfitianwrgpfdDdOn; 5
Figure 3 is a front planar view of the suspension/gui dance sub-system of a
car of the nonorail vehicle shown in Fagure 1, in accordance with an
exanple of inplenentation of the present invention; and Figure 4 is a top
view of a nonorail track switch, in accordance with an exanple 10 of

i npl enentation of the present invention. In the draw ngs, enbodi nents of
the inventigiguay @ id busdrtapRAabYickoiothe RORBRAIEtrabk IhewWrOirPFidifer €SK Y
understood that the description and drawings are only for the purposes of
i |1 ustrati GAFCRfEANRES With an&mm%eémlamnkésow&ap@em ifventign nt ended to
be a definition of the limts of the invention. 17 January 2007 5 DETAI LED
DESCRI PTI ON The Automated Peopl e Mover (APM nonorail system shown in

Fi gure 1si sFigure B¢ edrattqdasarstiemaifthe aaspensiohfgaidesioe Gub-dysgrmddwayabeam
arrangerrent,r#n 5 accgor ar]ce with a_non-limting exanple of inplenentation
of the presdie MADRR YENICIERNONRNIM It 1) afcerdancgoviit anuekamp'er Plous
oper at i o_nalinﬂ@ﬂébf@qig%f(Hp{)resghpmémi&ﬂ%das the propul sion sub-system

t he braki ng sub-systemand the 10 power sub-system anobng nmany others.
These sub-systens all work together to drive and control the notion of the

vehi cl e 10Q..al ong. t norail track, 11Q. i,nce the functionality and

Vartous. podOuRE? s el RRRLE & mionBrel At Wil i ebafigohes Wit oxamil '« o
those ski | IFimplerhéi®tatitn of tiethraséntibedtidr.i cal to the present invention,
they will not be described in further detail. 15 In the exanple shown in

Figure 1, the APM nonorail vehicle 100 is conposed of three

I nter-connggt ol QLRG0 erfiBSANZhtdlrCthd SnPrtibhdGFe Widdlrfted USPERS) O8F SUb-
_example. It is to be expressly understood that the description and drawings are
only for the purposes of illustration and as an aid to understanding, and are not

15 intended to be a definition of the limits of the invention.




system as wll be described in further detail below. Note that the APM
monorail vehicle 100 may have nore or |less than three carilafdfy@Néhout
departing fromthe 20 scope of the present invention. A though in Figure
1, the nonorail track 110 al ong which tha APM nonorail vehicle 100 travels
Is elevated with respect to ground level, it should be clear that

different sites and installation setups for the nonorail track 110 are

possi bl e 25 DETALLED OHSCRIPTON om t he scope of the present invention. For
exanple, the nonorail track 110 may be installed at ground level, simlar
to a train track installation. Wth reference to Figure 2, the nonorail

track 110 i nidleudetonatediPdopky Mover (ARM)SAoR6HI 3stedn BROWAVIATFigiede W@ ynbeam
210 extendi n& u vvaCLdI%/ fromthe gui deway ‘i)ort ion 200. The gurdeway beam
210 defines' 99%59 §Y$igBL approaghdtos thmivehisle / guideway baaes aprangemedt, iMhe

gui deway eagphddnts WAL Woﬁ-ﬂ%g}éﬁ;:q&%@rﬂg @rﬁﬂﬂ@%}h&%@n 6ofgméed$?8§ent

sub-systemto aid in preventing rove steerin

capabi | i ti esnwgintibihn curved track sections and to provide protection to the
train fromleaving the guideway portion 200 in the event of a track
failure. 5 A pair of rails 218 are nounted on the gui deway portion 200 of

o . ; o . . .
t he monor ai IThet ARKK mbhBrail Oe!ﬁ%%!o?@ﬂ) lhﬁuﬁéé’”\rfﬁhgus %ﬁ%ﬂ]ﬂ%af §hb-)%y§ﬂaﬁ1s1'fnrcﬂéi 5

conventional AREA (Anerican i way Engl neering socl ation) “stee

gowever, v?ﬁh@ua). S!IlChf@&élmf ptrgpldsionf smhxsystemlaherd;rakiaﬁusmﬁsyestemnoﬁnd the
! : ilirdaa
anh 1 astiine PO} S SU38R, Binobcmall SRR, pest suSBitEmeal Bg Ttriin s

concrete redfvd engdeshrrel thdehdifon BKURNYERRIe NEGTalBAF tROHOBraN fRkem Pl the
gui deway beam 210. Fiqure 3 is a front planar viewof the

suspensi on/ §iﬂ°§éh%@1f§ aipsardrvarowspoessidaimplementations afthrseasub-systgros e 100
Phomn | 28 el ol HSSe i R0 f %ot 3 ke el =
i nventi on. ifkentkors fresysivith nbpbié dascrtberlib-fapisdéralatail.
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In the example shown in Figure 1, the APM monorail vehicle 100 is composed of
three inter-connected cars 120, each of which is provided with a suspension sub-
~ system, as will be described in further detail below. Note that the APM monorail
vehicle 100 may have more or less than three cars 110 without departing from the
20 scope of the present invention.

Although in Figure 1, the monorail track 110 along which the APM monorail

vehicle 100 travels is eievate%d with respect to ground level, it should be clear that

different sites and installation setups for the monorail track 110 are possible

25 without departing from the scope of the present invention. For example, the

" monorail track 110 may be installed at ground level, similar to a train track
installation.

- With reference to Figure 2, the monorail track 110 includes a guideway'por,tion

30 200 and a narrower guideway beam 210 extending upwardly from the guideway
o portion 200. The guideway beam 210 defines a top surface 212 and a pair of
. side surfaces 214, 216. The guideway beam 210 is used by the vehicle




I ncludes a pivoting bogie assenbly 310, for supporting and guiding the
vehicle car body 300 on the nonorail track 110. The bogi ¥ hesewiBD§7 310 is
positioned over the top surface 212 of the gui deway beam 210, and incl udes
a frame 312 20 characterized by an invert®d-U shape. Each side nenber 314,
316 of the franme 312 is positioned adjacent to a respective side surface
214, 216 of gwigangrisubmysteatn 2id, inspeverting démilfcatetd idptord atesrire

t [ . .. Q Ul b 10. T | Vot j bogi nbly 310
may e adapt SPAs Y =GR HRstons apdishpitsarieHon 1o BRben i o
di stance bet fremrieadnd the2d@teway portits 200 ﬂgthfe%ve‘?l’faﬂﬁltl%ctﬂﬁgiﬂﬁéem lonal track

e

- gauge of 1435 mm In a specific, non-limting exanple, M nonor ai |
vehicl e 100 incorporates a |owprofile Linear Induction Mtor (LIM

| si . i £ | Y t i
B oot ¢ Torad ot £l INEBEE Mty oRORERHBRRY SBrERH 2Dlord P toBhral, "
tire frictidedntit@nvnramspeoifial exangplef aseh Indils i208Sis a ArReaiicdIYARBAL! M

pr-opul si on x&rt‘ s iﬁ%tgalle at each end of the vehicle 100 (not shown in
Figure 1). IFHSRE TYRHvaynhengineeling Afsaiation)Feipel arall. | Hawewdr, ovaricus 17

January 2007gifidreheRi , ' ] ed to support a
LI'M propul si (;n I-l{j}ni %yp%:%?’é;%%d%f%ta?%ogsﬁWﬁ@@d%b%‘{%ﬁ@gﬁ?w%ﬁﬁ%
propul si on uesers isvendipnbd hei trextkaldrie systedeand festemsrshnd suppPortediang fixaat . in
this exa a, LIMrail 220 is nounted to the upper

Rg

| ¢ of i nplenent ati on,
surface 2@2%8’? SY‘%‘EBGE irgé‘g%&"l”%g AHCH18S SoNSHIMTerenferces. cordahalts) extond
driving t he nbMiEBaidHh lsurBBesbfntQhiadiisy bkl Pfepul sion units 318 travel
S -

along the LIMrail 220. Since LIM propul st on su systens have been wel |
docunented and are well known to those skilled in the art, the structure

furtnor - det S 3% M} BERENEN 6 e iersionlowance stprsyhiGan cheaeh s 320
(al so ref ercad 120 dishe Im@sbraeehile 206 WA RAFigBd RE Witk fle SA bGRP3662 of
t he. bog 1es f Etggl‘? géi%gatshown in dotted line, in accordance with an example of
; ple o
implementation of the present invention. The suspension/guidance sub-system
includes a pivoting bogie assembly 310, for supporting and guiding the vehicle
car body 300 on the monorail track 110. The bogie assembly 310 is positioned
over the top surface 212 of the gUideway beam 210, and includes a frame 312
20 characterized by an inverted-U shape. Each side member 314, 316 of the
frame 312 is positioned adjacent to a respective side surface 214, 216 of the
guideway beam 210, such that the frame 312 foliows the outer perimeter of the
guideway beam 210. The pivoting bogie assembly 310 may be adapted for use
with any standard or non-standard track gauge (i.e. distance between rails 218),

- 25 including for example a conventional track gauge of 1435 mm.

In a specific, non-limiting example, the APM monorail vehicle 100 incorporates a
low-profile Linear Induction Motor (LIM) propulsion sub-system, instead of a
_conventional propulsion system using electric motors driving rubber tires, the latter
30 being restricted by tire friction and environmental / surface conditions.
Accordingly, a LIM propulsion unit is installed at each end of the vehicle 100 (not

~ shown in Figure 1). Assuming that the car 120 shown in Figure 3 is a cab of the |




each end of the car 120, one wheel 320 per side of the franme 312. In a
variant, two or nore |oad wheels 320 may be provi ded on Faeahusydeltdbf the
frame 312, at 15 each end of the car 120. In a specific exanple, the wheels
320 are stub-axle steel wheels. Each wheel 320 is characterized by a
flange 328 that is operative to assist wth guidance of the vehicle 100 as

it travel s alahhde tiD8, tenbogiclasseanly 310 adspte!tb s@ﬁpﬁ'ﬂt%clﬂﬁfﬁﬁl%pb%ﬁrﬁﬁﬁlher
detail belo he wheel's 320 en age and run along rail

provi di ng a%ﬁbé’@ er fis gaptsurtage. sQigmatvely, ihe @IMa@r@pbthmwmt t3ﬁ8 may e dy

Uhe rails 21 areyPRISERE cof Loy S00° NGRSy al 8T i B GREHGRbnRlont e 2

greater | oad,IMgiinB20rds endwrddd toethi tppeir - surfdckh212nof ehe igliddiayCBsamai1cst eel
wheel s 320 n st eel 218, the suspension sub- s¥stem IS quieter

in notion’t ﬁlﬁ Windn g&ﬁ?@fr"g‘lﬁ)@il WP%BEV’”@HQ@I Mhmeba@ilatehiclen19@; tlhedﬂwa de
wheel s 324 f}fr@ptﬂﬁﬁﬂtlﬁﬁtst 318 hn%vbpgﬁhghsd’léflﬂg £§’:?@29f gm%e%m]gropggﬁ#?sﬁt}z at

each end of the car 120, one gul er si de of aneg 312.
Each gui de wWystemssbave bnenaﬂeihQOtajmde@nd\/areswé& kewowhatoethadet skilddb irothd he

gui deway be stabilizi th r body 300. In a varian 17
January 2'00%?? éﬁ?v%m(? U Mropid éiﬂe&%g\%@fgi M@ ﬁéP“??éO'brsHstd'ﬁt&“br‘fV"Lé@ﬁ bg de
of the franmgleddribed iAtfuBBEd]all of the car 120. Advant ageously, the use of

bogi e assenblies 310 for supporting the car bodies 5 300 on the gui deway
beam 2101%nd for interfacing between the car bodies 300 and the wheels 320

provides. a I ens ystem spegi

suspensi on ?gﬂﬁr%r\‘??%?% E) ﬁv@‘gﬁ a%ﬁag’\%lrﬁaqg?%cﬁgv% éég (f"ﬁg %E?)%E‘? iAPe
wheel s 320, loshi Wﬁeé!s:";%@@ﬁd@uMeﬂtt@Ftﬁésdlﬁér LGrfAES 3208k DRI NERE frafRé B1Dog e
frame 312 and the resgectlve car body 300 supported on the bogie to frane

312. Accor dEREN epdvadihg icar 420 oare wheet 320 per sidsdot ibetframe 81 2bday \Goi@nt,han
in existingngdesh Hite I0RKWASef S%Z@rnsa%%t ;g'l%w&mjoﬁ'éagﬁ% eéfqﬁe]}r%rmeog’?f A9er S

15 each end of the car 120. In a specific example, the wheels 320 are stub-axie
steel wheels. Each wheel 320 is characterized by a flange 328 that is operative
to assist with guidance of the vehicle 100 as it travels along the monorail track
100, as will be discussed in further detail below.

20 The wheels 320 engage and run along rails 218, for providing at least in part

the suspension interface between the car body 300 and the guideway beam

210.  Thus, the wheels 320 in combination with the rails 218 provide a

suspension sub-system that is able to support a greater load, being more load

resistant. Furthermore, in the case of steel wheels 320 on steel AREA rails

25 218, the suspension sub-system is quieter in motion than the conventional
rubber wheels on concrete.

A pair of guide wheels 324 are mounted to the inner surface 326 of the bogie
frame 312 at each end of the car 120, one guide wheel 324 per side of the
30 frame 312. Each guide wheel 324 runs a“long a respective side surface 214,
216 of the guideway beam 210, for stabilizing the car body 300. In a variant,




Furthernore, the APM nonorail system described herein is suitable for all-
weat her operation and neets the requirenents of existing 1ARkhategl@OV and
safety regulated specifications. 15 As seen in Figure 3, the contact area
bet ween each wheel 320 and the respective rail 218 is just below the | ower
skirt envel ope of the car body 300, permtting conventional track sw tches

and el ement stwoobmord glrle! wibdls SQﬂrﬁlasze gsvﬁeidteaa&kﬁgé%s@é%fﬁtﬁb fidite 312, o

rel ocation of all of the suspension eel's belowt 20 top surface

the gui dewayatRagh entoldhesapd2@its a clear interior car envel ope, for
I ncreased passenger floor space and a wal k-through connection between
married cars. Advantageously, the flanges 328 of the steel wheels 320 all ow -

the vehi cl e Adntddeduslys thiet gde bEbygieragBetiRi! 310 RE kBppdRindsthBLar bodies
conventional_switch el enents. Mire specifically, and with reference to

Figure 4 > at3 -Q%Aﬁ'?%ﬁul'&iewat/rb@aghzaemsd fopdnateacing hetween tle s:apbediel(siaog. |
t ; { {
215 cont] nuc h Bugtont CEREaee Gite HEPETsen SBHT MeldSeRbRu! Fanges

328 of the gqurisedrywsespenskfh dndoroligadaibletwdd® sschbeiogi: StihbCcBent ah@ Gl de

the vehicle 100 tthrouHh thﬁZ(fWi mh 400. Once through the switch 400, the
gui de wheel SEHRLUEWREHS 0820 hWh(ie, R (Secapdage SUsNRNSAN % Prowiggr ebetween

Te-engage t hacHBoRMrAnRRED 249 19 00t Sftoribi ary
2007 9 and the vehicle 100 conti nﬂéé%({ﬁgytdrgg@gpgdggp% tg%ao%nt eeﬂé‘l@\%!v
gui dewaylbedisme 302 bAccording fewer dhttioNstere thtamsmitted toetheesm bodiyt300ehad00,

the monor ai 1 a0 986, TG JEF = Smathen 3ed ieler olda I’ iFesangemo do
10l SO pEubOmhact W APk 8 ‘ACAblG dRieRe SiablepouRe
provi de gui Westheraperalionasd meets 10 redrdrenends vé Riisting APM design anel daifety
through a reqyated specifications.
15
As seen in Figure 3, the contact area between each wheel 320 and the
respective rail 218 is just below the lower skirt envelope of the car body 300,
permitting conventional track switches and elements to be installed as part of
the trackwork system. The relocation of all of the suspension wheels below the
20 top -surface 212 of the guideway beam 210 also permits a clear interior car
envelope, for increased passenger floor space and a walk-through connection

between married cars.

Advantageously, the flanges 328 of the steel wheels 320 allow the vehicle 100

.25 to switch between monorail tracks 110 using conventional switch elements.

| More specifically, and with reference to Figure 4, at a switch 400 the guideway

beams 210 are interrupted (i.e. discontinued) between different track 110 ends.

However, the steel rails 218 continue throughout the switch 400, the
_engagement between the flanges 328 of the steel wheels 26 and the rails 218 -

30  being sufficient to guide the vehicle 100 through the switch 400. Once through

-the switch 400, the guide wheels 324 located on the inner surfaces 326 of the

' bogies 310 re-engage the guideway beam 210 of the new monorail track 110,




switch 400. 10 In a preferred enbodi nent, both the flanged gui de wheel s 320
and the rails 218 are nade of steel, form ng a dual steel7 Jaandry 20@%rf ace
just below the | ower skirt edge of the car body 300. By integrating this
dual steel rail interface with a 1435mm ¢tandard track gauge, conventi onal
and exi sting AREA switch and trackwork 15 el enents can be used as part of

t he nonorai l | i I on
of such a staerlie(li %Véﬁa?n@ a@@?gmﬁm ?%V%&Tﬁfé@lr%rda?ﬁ %vgﬁ‘lﬁ’cqlg%é{o%y Egﬁﬁf
manuf act ur ed?1Q by thedbogias 3d€i nt ai ned on exi sting AREA conpliant transit
trackwork facilities and associated track infrastructures, presently in
use with conventional rail transit manufacturing conpanies. 20 Typically,

the front anqoteanst, GRhswbeR @itchbs %BMH@Q%@WM\@@B@A %ré@@e@f@ceﬁemﬁegur ed

to gui de and t unnel conpressed noving air”along the guideway beam 210, in
order to #assihEM menaraihvehigleltcern the moopmlldramh 1é@uu$mamswtnma tengesrPése

th t t at f
the 26 presaniie WEREERD 47 ReP&opaiotalifis M B8 *ER2 o toertPuoRetnam
-monorai | vehé ¢oiseliROeinayd hepiigoRY Righ s@)@@usstalﬁms}arrm@wmét BASHN33K bhlys
(not shovvn) mount ed adj acent to the wheels 320. Such acoustic danpi ng

ext ensi on sKirpyide w&av'éett@ the yabislenHad whenrthe | vehisie 40@ g Ysveliig Hupegheed at
t he |nterfa ?ﬁ A4Ben the wheels 320 and the rails 218, and al so to assi st
et

i n containing unnel air 30 effect. --- - - - ----------- 17 January
2007 101Al t hough var| ous enbodi nents have been illustrated herein above,
this was for t he ose of descrjhi n% but not limtin t he present

i nvention. VAR R§ i g?@'ﬁ’cqr@)r@thﬂ'ﬂ? pegerrauiispuhesis 3123 anbie @ils 1 218q i n

|to he art and ya?% atte!dflsted BrmiPG AR stdel 1l infRYRE AR belthi) (He lbRef Bt ee ™" ©
of the car body 300. By integrating this dual steel rail interface with a 1435mm
standard track gauge, conventional and existing AREA switch and trackwork
15 elements can be used as part of the monorail track 110 installation. Furthermore,
the design and location of such a steel wheel interface permits ATM monorail
vehicles to be manufactured, tested, and maintained on existing AREA
compliant transit trackwork facilities and associated track infrastructures,
presently in use with conventional rail transit manufacturing companies.
20
| Typically, the front and rear cars 130 of the ATM monorail vehicle 100 are
configured to guide and tunnel compressed moving air along the guideway beam
210, in order to assist in cooling undercar propulsion equipment and to increase
the operating efficiency thereof. In a variant éxample of implementation of the
- 25 present invention, the suspension/guidance sub-system of the ATM monorail
vehicle 100 may incorporate acoustic damping extension skirts (not shown)
mounted adjacent to the wheels 320. Such acoustic damping extension skirts
serve to reduce wheel / rail noise emissions generated at-the interface between
_ the wheels 320 and the rails 218, and also to assist in containing the tunnel air
- 30 - effect. |




s clainms. 17 January 2007 11 CLAIMs: 1. A bogie assenbly for supporting
and guiding a vehicle car body on a nonorail track, the IIfdasuaay 20d7r ack
havi ng a gui deway portion and a narrower gui deway beam extendi ng upwardly
fromthe guideway portion, the 5 guidewaygportion including a pair of

rails, the guideway beamdefining a top surface and a pair of side
surfaces, 5%&0‘9@3'»%%%%%15%&% hayd Beer iUt Hred REFth 'a%vé OthisHR Q'fér the
vehi cl e car body "above the gui deway eam sal rame i1 ncluding:. a

upper sur f adbe guipose efodescribiingt bl yotrdimitieg] the phesertOnventensi déam:fust he
vehi cl e car ir of side e rdl rom said
upper surf (géjycéae}l'f%' sW@g)er?gH}?e?pm{\?Hﬁgoﬁﬁ %@Edgj‘ﬂ&ﬁﬁcaé%ﬂgﬂ }’/"tblﬁ'tg‘lﬁ
surface, saisdop&nsf tHis!ihaetion, AFER S| @@M%reagéﬂm%rlyt By Bfie PAtEddhieaned
adj acent a respectlve one of the side surfaces of thé gui deway beam a
pair of |badlaifgel s, each | oad wheel bei ng nmounted to a respective one of
sai d side nenbers of said frane and being operative to engage a respective
one of the pair of rails of the nonorail track, each |oad wheel having a
f.l ange portion capable to engage the respective 20 rail for assisting in

t he gui dance of the vehicle car body along the nonorail track, said flange
portion of each | oad wheel being operative to guide the notion of the

vehi cl e car body as the vehicle car body travels through a gui deway sw tch
of the monorail track. 25 2. A bogie assenbly as defined in claim1,

- wherein the nonorail track has a linear induction notor rail, said bogie
assenbly being adapted for enabling interaction between a |inear induction
not or propul sion unit and the |inear




i'nduction motor rail of the monorail track to cause notion of the vehicle
car body. 30 3. A bogie assenbly as defined in claima1 ar)apudrieddver

-« conprising a pair of guide wheels, egch guide wheel adapted to be nounted
~-to the.inner surface of a respective one of said side nenbers of said
frame for engaging the 17 January 2007 12 respective side surface of the
gui dewa@CLIAIMEG: when the vehicle car body is in notion said guide wheels

gui di ng4t he . ' i b : t.he:; aj r s 4.
A bogi eqasse%}b?@g;s% g%ﬁﬁ%ﬁng%ﬁ%%h%,dilo@hgagm%e%'(ﬂ@grdb %%cfﬂ-\e\k%eel S
are —made of marsehi] treck,Ahbogdroral frank having al ghideacyi portiianand @enafowde

ding clainms, wh [ id. f ds al,ong at | east a, porfion of
Phe I ength oBUERUerEE EEndng BRIl TRmoHie aifeyat; oo nifon o

monosai | - t r-ag&ideww FErIOR Mdluding SKpAIRBF Palis2 theghideWaY HRant Beﬂniﬁg% fop
narrower gui deway beam extendi ng upwardly frqm t he gui deway pof'tion, the
gui deway por sUBACe ABY advaigoksige surfates, saldshogia @ssamblyi aenerisimgam def i ning a

top surface and a_pai | sai.d, _vehicl e havi at, | east one
ot "of ' oad wheoP Srirhe BpefiyE 3ALRRST e S8 Els. Al Hopl g U8 e glaeviy
respective one of behs, Qaidrfrmﬁer.rajhh(ﬁn@f t he nonorail track, each |oad wheel
being characterized by a flange portion capable to engage t he respective

rail for assisting)in BReURRA'dEWECfadented, doi e ivotahly meunted tentheai |
track, said flange 'porEh&’&s?feﬁ%ﬁv&ﬁﬁ%wﬁdfd ng operative to guide the
vehi cl'e travel's’

noti on of said vehicle as sal t hrough a guideway swtch
of the nonorail tback.apairfofvusie alemiersdedemtitg idoweairdly Grons bt vphérc! e
conprising: 25 - a bogie assenbly having a frame for_ supporting a vehicle
car body of - surface, each” side member having an inner surface and an
' outer surface, said inner surface of each side member adapted
to be positioned adjacent a respective one of the side surfaces
15 | . of the guideway beam;
- @& pair of load wheels, each load wheel being mounted to a respective
one of said side members of said frame and being operative to
engage a respective one of the pair of rails of thé monorail track, each
load wheel having a flange portion capable to engage the respective
20 _ _ rail for assisting in the guidance of the vehicle car body along the
monorail track, said flange portion of each load wheél being operative
to guide the motion of the vehicle car body as the vehicle car body

~ travels through a guideway switch of the monorail track.

25 2. A bogie assembly as defined in claim 1, wherein the monorail track has a
o linear induction motor rail, said bogie assembly. being adapted for enabling
“interaction between a linear induction motor propulsion unit and the linear
- induction motor rail of the monorail track to cause motion of the vehicle car

 body. |
30
o 3. -A bogie aséembly as defined in claim 1 or 2, further éomprising a pair of
o guide whéels, each guide wheel adapted to be mounted to the inner surface

of a respective one of said side members of said frame for engaging the




sai d vehicl e above the gui deway beam said frane including: a) an upper
surface adapted to be pivotably nounted to the under si del7fantidre 20&hi cl e
car body; b) a pair of side nenbers jﬁtendi ng downwardly from said upper
30 surface, each side nmenber having i nner surface and an outer surface,

sai d inner f.ac eggha | , Lt O | acent a
respective gérgg egﬁ&f %Iglem e%ugﬁgggmaéwg?%%%ggiwclrgaé\/?l\/a@%b\g%ﬁr&flblc%??gﬁgg%y 2007
13 8. A vehircinetian sdef guidd wheals giuiding tvdherotion of tled velaickd: caydmbdwytedertg i S

- mounted to _,a respective one of said side nenbers of said frane.. 5 9. A

- vehicle as H@fﬁ”ﬁ@grqﬂﬁr@,‘? im7 or 8 wherein said vehicle further conprises
~a linear induction notor propulsion unit for interacting with a |inear

i nduction- nmotor rail of the nmonorail track to cause notion of said '

- vehbcl 4. 10A bbgiehsstrablysasidéiimetin daih di @ 3, whereinrsaihlohd winesls arenduct i on
nmotor 10 ph%%ul_ lon unit is nounted on said bogie assenbly. 11. A vehicle
as defined €1 i @; wherein said |linear induction notor propulsion unit
is mounted to the underside of the vehicle car body. 15 12. A vehicle as
defined in any one of clainms 7 to 11, further conprising a pair of guide
wheel s5. each kpgidasseedlly agagefined o boy mngnokthe pracedinaneleimsuvhesn of a

respect i ve SrAdPanBRAeRs Sl B loRel e ARl T I R TR RBILER ot on
saijg gui de el s guiding the notion of the vehicle along the nonorail

track. 20 13. A vehicle as defined in any one of clainms 6 to 12, wherein
said | oad wheels are made of steel. 14. A vehicle as defined in any one

8]‘: tCLgé.an;@L\(?% '&Fh@?\%ﬁégq@@g} falg@'@orgnp 28k CBRS il AFadkeRSNing £Ortion
' : guideway portion and a narrower guideway beam extending upwardly from
the guideway portion, the guideway portion including a pair of rails, the
15 - guideway beam defining a top surface and a pair of side suifaces, said
vehicle héving at least one pair of load wheels, each load wheel being
operative to engage a respective one of the pair of rails of the monorail track,
each load wheel beihg characterized by a flange portion capable to engage
the respective rail for assisting in the guidance of the vehicle along the
20 . monorail track, said flange portion of each load wheel being operative to
guide the motion of said vehicle as said vehicle travels through a guideway

switch of the monorail track.

7. A vehicle as defined in claim 6, said vehicle comprising:
25 - a bogie assembly having a frame for supporting a vehicle car body of
| said vehicle above the guideway beam, said frame including:

a) an upper surface adapted to be pivotably mounted to the

undersid'e of the vehicle car body;
b) a pair of side members extending dow'nwardiy from said upper
30 surface, each side member having an inner surface and an
| outer surface, said inner surface of each side member adapted
to be positioned adjacent a respective one of the side surfaces

of the guideway beam.




15. A transportation system conprising: a nonorail track having a gui deway
portion and a narrower guideway beam extending upwardly 1f7Jamath200Jui deway
- portion, the guideway 30 beam definijpg a top surface and a pair of side
- surfaces, said nonorail track including at |east one guideway switch; a
pair of rails nounted on the guideway portion; 17 January 2007 14 at |east
one vehicle adapted to travel on said nonorail track, said vehicle ‘

i ncl udfng: & validarsyirfinedon daipaiy wherein aacthseid oadewbnrel isaaowntedito bei ng
Oper ati Ve ! § ro3o &AMt ARSI MBnARSS OF safisfhRa 1 Of rails, each | oad
wheel being characterize y a flange por§|on capabl e to engage said

respective rail for assisting in the guidance of said vehicle along said

monor aj |l track, said flange portion of each |oad wheel being operative to
engdgesai d%'r %@ﬁxﬁLeﬁrn& |'n10%r'mghpaﬁn\gh@tﬁm gaidyehiels Tyrthebcempesase as

sai-d vehi cl ; ; Ly i ' | i S Al bl track.
16|. Avt rlansg%%%’g’r?gﬁt'ds@?ﬁﬁquz@ﬁdg?'?ﬂéu | W?P%@ Ws[tgi %I"ﬁgﬁfﬂ‘ﬁ\hﬁ?t her

conpri si ng: nBor-rad of dheg encamsaintrbyk favausp molioamd shigk vehiglpor ti ng sai d car
body above the gui deway beam said franme including: (1) an upper surface
adapted to be pivotably nounted to the underside of said car body; (2) a

pai  0f0Si A WRARRS Sas ietfbith OAINRD kTS8R dinedP WABBYrs HibEe.  each

~ side nmenber having an inner surface and an outer surface, said Inner
surlPace of pephisien usit iemesntettanseid hagip@spesibly.oned adj acent a

11. A vehicle as defined in claim 9, wherein said linear induction motor

propulston unit is mounted to the underside of the vehicle car body.

15 12. A vehicle as defined in any one of claims 7 to 11, further comprising a pair of
| guide wheels, each guide wheel adapted to be mounted to the inner surface
of a respective one of said side members of said frame for engaging the
respective side surface of the guideway beam, when the vehicle is in motion
said guide wheels guiding the motion of the vehicle along the monorail track.
20
13. . A vehicle as defined in any one of claims 6 to 12, wherein said load wheels |

are made of steel.

14. A vehicle as defined in any one of claims 7 to 13, wherein said frame

25 extends along at least a portion of the length of the vehicle car body.

15. A transportation system comprising:
- amonorail track having a guideway portion and a narrower guideway
beam extending upwardly from the guideway portion, the guideway
30 - beam defining a top surface and a pair of side surfaces, said monorait
| track including at least one guideway switch; |

- '_ - a pair of rails mounted on the guideway portion;




respective one of the side surfaces of the gui deway beam 25 17. A
transportation systemas defined in claim16, wherein eacty sanaly20@d wheel
is nounted to. a respective one of saiid side nmenbers of said frame. 18. A
transportation systemas defined in claim16 or 17, wherein said nonorail
30 track conprised leasti mmwehiuﬂmadiaptedmm dravehion, saidi miomerdilcirack, usdider
conprising a linear ction notor propulsion unit for interacting with
said |linear indd@ﬁi B:ﬁ HE{dH? 9rail to cause notion of said vehicle. 17
January 2007 15419. A d4rapeportation systemas defined in claim 18,

wherein said |inear induction notor opul sion unit is nmounted on said
bogi e assenbly. 20. Aat paiisfoluast M@eeg/semh deadi evhaad doéing cpsrativie8 towher ei n
said linear induction_5 noto u sion . un unt ed t he under si de
of Said car body. 21 CROPVS USSP NGNS i Rl iR Pach 1oy YWHRE of
claims 16 to 20, furtelng siracieiz6d b§ PhhkgbolivhtapabReloSendRRENs41di de
wheel adapted to be nDunted to the inner surface of a respective one of

sai d side nenbers of §%\$Rﬁ0’li¥%d’é"1®rf@ﬁﬁl%tﬁ@ag‘l ﬁ@etgtédafé@p@étsa% wihidesur f ace

oui di ng the moti onof 1R ek, MARIEIBA st TRk pofbe 35 BEE °

- transportation systemwieelibéingeperativanty emgagef s4ill aédpective ral bk guidliagei n 15
said load wheels are de of steel 23. A transportation system as defl ned

in ®ny one of clains ¥ Mmotion ofgaid y¥ehicle ap said é(ﬁ@c@'%réﬁlé throyigh $/id| east a
portion of the length Q{demgﬁﬁh%f%ag@@@ggggaag 24. A transportation

system as defined in ny on clains wherein said narrower
gui deway beamis interrupted throughout said gui deway

16. A transportation system as defined in claim 15, said vehicle further
comprising:
15 - ‘a bogie assembly having a frame for supporting said car body above
the guideway beam, said frame including:
(1) an upper surface adapted to be pivotably mounted to
the underside of said car body;
(2) a pair of side members extending downwardly from said
20 : upper surface, each side member having an inner
| surface and an outer surface, said inner surface of each
side member adapted to be positioned adjacent a

respective one of the side surfaces of the guideway

beam.
25
‘1_7. _A transportation system as defined in claim 16, wherein each said load
wheel is mounted to a respective one of said side members of said frame.
18. = A transportation system as defined in claim 16 or 17, wherein said monorail
30 " track comprises a linear induction motor rail, said vehicle further comprising

a linear induction motor propulsion unit for interacting with said linear

‘induction motor rail to cause motion of said vehicle.




swtch. 25 25. A transportation systemas defined in any one of clains 15
to 24, wherein said guideway switch is a standard AREA tl7dakusyw20@h. 26. A
transportation systemas defined in ggy one of clains 15 to 25, wherein
said pair of rails is a pair of standard track rails. 30 27. A

~transpd& at i%hasgmjrmtmassydtém medidafimedny aim 08, wherelrssdid iihea? mdustier ei n

said pair of rails incl ude sai d gauge being a standard 1453mm
gauge. 17 JAPRIQF Propggon EB' %m H”%?b?'ésé'gsl%?ﬂi‘g?s?%ﬁbgupportl ng and gui di ng
a vehicle car body on a nonorail track, the nonorail track having a

gui deway portion and a narrower gui deway beam extendi ng upwardly fromthe
gui dew@p. po& franspariadiob aysieewaydgiioedi iorclaimci &dwm;em gaid linetr ingiukcion t he

gui deway beam def i ni sur nd air i de syrfaces and
navig a1 roupr pieRyE o wPthlst s BE el of HdiB b2t ace. oai
bogi e assenbly conprising: a frame operative to support the vehicle car

" body above the gui deway beam said frame including: 10 a) an upper surface
adapt edt o Hetrgnspariaiion sysiemeas defined inuanieppedd déimhdbuieh?@, irber body;

chch S de meRUETSIGA R ot SEIELPhERs? SHEN Bhieln SRR P B ko Qe e

surface of ¢adie kinde siFabsbf adappectivESoh® 0P eaRosité infsrABeRdbRERA ramne
res&ectlve one of the side surfaces of the gtw deway beam said frane being

adalt ed for TRInAMIagiRg the sespactive side waehcy afj h@@ldﬁmbﬁﬁﬂh witgro the
propul si on Vg?rtc eﬂlg% Hbg;oh'éé u?d@qyﬁéélggluim%@fhé’ Riotioh IE5ﬂhe UenibiRURSSgH on the

top surface
the monora:l track.

22. A transportation system as defined in any one of claims 15 to 21, wherein

15 said load wheels are made of steel.

23. A transportation system as defined in any one of claims 16 to 22, wherein
said frame extends along at least a portion of the Iength of the vehicle car
body.

20
24. A transportation system as defined in any one of claims 15 to 23, wherein
.said narrower guideway beam is interrupted throughout said guideway

switch.

25 25. A transportation system as defined in any one of claims 15 to 24, wherein
said guideway switch is a standard AREA track switch.

26. A transportation system as defined in any one of claims 15 to 25, wherein
said pair of rails is a pair of standard track rails.
30 ' ’
' 27. A transportation system as defined in any one of claims 15 to 25, wherein
said pair of rails includes a gauge, said gauge being a standard 1453mm

~ gauge.




20 notion of the vehicle car body; a pair of |oad wheels, each | oad wheel

- being nmounted to a respective one of said side nenbers df7 lssnaly 28@&e and
- being operative to engage a respectiye one of the pair of rails of the
nonorail track, each |oad wheel having a flange portion capable to engage
the respective 25 rail for assisting in the guidance of the vehicle car

~ body al.gng th monorai l . track. 29. A bogie.assenbly . as defined in claim
28, whdPer n/S 1084 ARRIMPY Ko 5iatonins Qusiding e Yenidar CainlaeY i Bh drot or
propul si on wibdoraiftadl- thé rRGWrail d&SRHaVNgAS gREWAShdriiot AU R&TORer9,
further conprising a pair of guide wheel's, "each gui de wheel adapted to be
nmount ed to UhidewaYerbesm f axiendolgy aupvesrgbyctifore e ofiidsway podiomretheer s of

said franme f adi 7 January 200 17. respectiv ide surface of
e gut deve g IssTRRE ifkd PP ot FESo fiyp ceiEYHitant feBbiAG e
‘wheel s gui disngfatdendet bair dfsiddeurateshid Gavingos YinahP i@iuctite nismBeral |
track. 5 31. A bogie assenbly as defined in claim 28, 29 or 30, wherein

sai d | oad wiended gp éheripesigfacs, said batpe apserpblyecompeingy as ldefi ned in any
f clainms 28 i '
portion of the I anoie opebfive 8 spabtr ihd RS HMANG B AR, | s

defined in any obeawf saiddrarae tlding2, wherein said flange portion of each

1 oad wheel is opesative to gruid t he tion of the vehicle car body as the
‘vehi%l e car body?@! r av@sURRfiTo8 %P@i{gé%ﬁosw tRivotably muaimteshdeathe track.

%5 34. A vehicle for praveldd Mhé’@eﬁic@&ﬂf@dy; track, the nonorail track
av‘l no @ b) a pair of side members extending downwardly from said upper
surface, each side member having an inner surface and an
outer surface, said inner surface of each side member adapted
15 to be positioned adjacent a respective one of the side surfaces
of the guideway beam;

said frame being adapted for enabling interaction between a linear
induction motor propulsion unit and the linear induction motor rail that
is mounted on the top surface of the guideway beam so as to cause

20 motion of the vehicle car body;
- a pair of load wheels, each load wheel being mounted to a respective
one of said side members of said frame and being operative to
.engage a respective one of the pair of rails of the monorail track, each
load wheel having a flange portion capable to engage the respective
25 o rail for assisting in the guidance of the vehicle car body along the

monorail track.

- 29. A bogie assembly as defined in claim 28, wherein said frame is adapted to
support the linear induction motor propulsion unit.
30 .
30. - A bogie assembly as defined in claim 28 or 29, further compri'sing a pair of
. ',guide wheels, each guide wheel adapted to be mounted to the inner surface

of a respective one of said side members of said frame for engaging the




giJi deway pdrtion and a narrower gui deway beam extending upwardly from the

" guideway portion, the guideway portion including a pair of7 faanirg 206 he

" gui deway beam defining a top surface &nd a pair of side surfaces and having
20 a linear induction notor rail nounted on the top surface, said vehicle
conpri si ng araspretye sifgusdifase efdhergydepay beam, wiien thervehide cacbodygisw t h

th i induet i Qn. . ' - ! f i hicle, id
veni cl e hayiTgoteh RABbEL s bRRERS TRkLRSr e ififls k87 kiuia® ng
- operative totheangagmildrackspecti ve one of the pair of rails of the nonorail

track, each |oad 25 wheel being characterized by a flange portion capable
to engage the respective rail for assisting in the guidance of the vehicle

al ong tHe NORAYRd o : A Ve hi & S ' |- clal i.d
vehi cl e conpri soi@h%?S%%ﬂ-S@aaigzqr@d\éggel%}gfg&h%s\g%88’2\%%@%&%@?e) %ﬁgﬁ%glsl ng a
vehicl e car &edyadeé ofsteal. vehi cl e above t he gui deway beam said frane
I ncl udi ng: a) an upper surface adapted to be pivotably nmounted to the

~underside of the vehicle car body; ---- --- -- -- 17 January 2007 18 b) a
pai r of33i dea RIEE a5 s8N ds bR unnes gntermnamsdzsne%, \él’é’élr%ﬁfg?ligrea(:h

si de nmenber having an inner surface an n outer surface,

surface of daanesxendealbog ahteast adortian bbthedshgyihcfdbe adhialeerdr bddyespect i ve
one_'1 f the side surfaces s of the guideway beam said franme bei ng adapted

to enable interaction between said linear induction notor propul sion unit

“and thesd.i neamdgmi%@émlwghmeﬁhealintw oné Sof M5 98 ééﬁ%\ﬁ;ﬁeirﬁ%ﬁace of

~the gui deway beam 10 36. vehicle as ‘defined in clai m35, erern each
sai d | oad wHlasge portiennekgach load whesbds ioperative tof gsidiedthsi nietiom icthe of
sal d frame. yonicle car body as the vehicle car body travels through a guideway switch
of the monorail track.
15
34. A vehicle for travelling on a monorail track, the monorail track having a
‘guideway portion and a narrower guideway beam extending upwardly from
the guideway portioh, the guideway portion including a pair of rails, the
guideway beam defining a top surface and a pair of side surfaces and having
20 a linear induction motor rail mounted on the top surface, -said vehicle
comprising a linear induction motor propulsion unit for interacting with the
linear induction motor rail to cause motion of said vehicle, said vehicle
having at least one pair of load wheels, each load wheel being operative to
engage a respective one of the pair of rails of the monorail track, each load
25 wheel being characterized by a flange portion capable o engage the
=r_e'spective rail for assisting in the guidance of the vehicle along the monorail

-~ track.

35. A vehicle as defined in claim 34, said vehicle comprising:-
30 - = . abogie assembly having a frame for supporting a vehicle car body of
| said vehicle above the guideway beam, said frame including:
“a) ‘an upper surface adapted to be pivotably mounted to the

- underside of the vehicle car body;




37. A vehicle as defined in claim35 or 36, wherein said frane i s adapted
to support said |inear induction notor propulsion unit. IAag8ryA0¥&hicl e
as defined in any one of clains 35 tag37, further conprising a pair of
gui de wheel s, each gui de wheel adapted to be nmounted to the inner surface
of a respective bhe of paii of silgamambiess extending downaarlly Goesajdgippgr t he

respective side surfa t .. dewa eam when the vehicle is in 20
notion sai d gui de vvhe§ﬁrsfg%%i gﬁﬂg%‘ﬂ% TH%PBSE mtgh@n\)aﬂ?'bp‘éﬁ%?%ﬁ&at R
monorai | track. 39. -Aoulitisthfacesséaafiniédsifacof Qe e phathber &daptég 38,
wherein said | oad wheels are nmade of steel. 25 40. A vehicle as defined in

any one of clains 35 ibbgosiiiweeeiadiaesnt & respectivaone @b the sidg sarfaceast a

portion of the length t | ¢l ar body. 41. A vehicle as defined in
anytsone of clainms 34 Pg{hfo(;m%%@rggﬁ?%ggi d flange 30 portion of each | oad

wheel is operati gaidt Pagei being hedapibd do - ehalsieliteradtionl Betdensgdid el cl e
travel s through a guideway switch of the nonorail track. 42. A
transportation SW?‘SWP% Pr BIORYsion undrang (hedlingar indycionsaeierrail thehck

havi ng a gui deway RBGhT i %é“%%l heam ext endi ng upwardly
fromthe gui deway portﬂeg%@?%eﬁgt%ia&/ﬁﬂgégﬁ ealynl ng a top surface and a
pair of side surfaces; a pair of rails nmounted on the gui deway portion; 5 -

1 i [ i1, .the t f th id
pedh B8 | eAENR 2§ defoed e etp. MhTPI RO A0 WERBRBOUERS s o
vehi cl e i nchygdsmativaor@ sFaid Q% members of said frame.

- 37. A vehicle as defined in claim 35 or 36, wherein said frame is adapted to
support said linear induction motor propulsion unit.
15
38. A vehicle as defined in any one of claims 35 to 37, further comprising a pair
of guide wheels, each guide wheel adapted to be mounted to the inner
surface of a respective one of said side members of said frame for engaging
the respective side surface of the guideway beam, when the vehicle is in
20 motion said guide wheels guiding the motion of the vehicle along the

monorail track.

39. A vehicle as defined in any one of claims 34 to 38, wherein said load wheels

are made of steel.

25
40. A vehicle as defined in any one of claims 35 to 39, wherein said frame
~ extends along at least a portion of the length of the vehicle car body. .
41. A vehicle as defined in any one of claims 34 to 40, wherein said flange
30 portion of each load wheel is operative to guide the motion of said vehicle as

said vehicle travels through a guideway switch of the monorail track.

42. A transportation system comprising:




10 b) a pair of |oad wheels, each | oad wheel being operative to engage a
"respective one of said pair of rails, each | oad wheel belhgnudm26@% eri zed
by a flange portion capable to engageissaid respective rail for assisting
in the guidance of said vehicle along said nonorail track; and 15 c) a
linear induction @Bianorat bpok Siaywgumgtlidewayi partion@ndng naimolves giuitiewaynear

i nduction notor ra@aild..t i f gsaid vehicle. 43. trapnsportation
system as defi nedtjaélerrln c%?@ﬁgiprs‘%}rg&cgﬁvkﬁbe QH\d%WéEW p‘&%’ﬁﬁr iﬂf‘? %‘ﬂ%l a
bogi e assenbly hadang defihihgretdposurfadenaid A pairsdisiHe airfiqdy above the

gui deway beam said frane including: (1) an upper surface adapted to be

pi vot abi y nount ed® PRI of fRilsURaERiedRn e aidewarportisdy: (2) a pair of side
menbers extendin |, Vi: id. r..s : si.de memnber
haviﬁg an inner 9383@ aﬁﬁg%%lgail%?grrgguﬁiggwgﬁ gﬁ% ﬁtr%’gr Sgﬁ%]eacdé each
~side nenber adaptgiddveaybemmsi tioned adj acent a respective one of the side
surfaces of the ide beam. 30, said frame being adapted to enabl e

i nteraction "bet Heggﬁgn?i‘f%%ﬁle 3dapied iteriransl o gashmenasal dkack, sAd sai d

| i near induction @i inchiding:l7 January 2007 20 44. A transportation
~system as defined in clail m";]l%, wherein each said |oad wheel is nounted to
a respective one&f sa chrdiatly; nenbers of said franme. 45. A transportation

SUplErt “sai'd 11 nddr i AuBel Oh 9 Sitestbpaeeh diediiveedsBein BpaREHePat | on

T et o i LSS, g ord o ik orl ST caFIBS hed 2 Pal
being characterized by a flange portion capable to engage said
respective rail for assisting in the guidance of said vehicle
along said monorail track; and

15 C) a linear induction motor propulsion unit for interacting with said

linear induction motor rail to. cause motion of said vehicle.

43. A transportation system as defined in claim 42, said vehicle further
- comprising:
20 - a bogie assembly having a frame for supporting said car body above
the guideway beam, said frame including: '
| (1) an uppér surface adapted to be pivotably mounted to
the underside of said car.body;
(2)  a pair of side members extending downWardIy from said
25 upper surface, each side member having an inner
| surface and an outer surface, said inner surface of each
side member adapted to be positioned adjacent a
respective one of the side surfaces of the guideway
beam;
30 . said frame being adapted to enable interaction between said linear

induction motor propulsion unit and said linear induction motor rail.




to the inner surface of a respective one of said side nenbers of said frane
10 for engagi ng the respective side surface of the gui devJaheapP08then t he
vehicle is in notion said gui de wheets guiding the notion of the vehicle
along the nonorail track. 47. A transportation systemas defined in any

one of 441 ai fstranspastation gysiest as dafinedi i claim dbewiherein ceanidsaisk loadeel . ~ 48.
A iy ; . o . . wbor &
Cat 41 oot Bhbals MRS A 1BEhAAN Aol S mEMPERPofishio Fatle. . A Loy

20 49. A transportation systemas defined in any one of clains 42 to 48,
wherein_. said nonorail track includes at |east one gui deway switch, said

. f1 ange?Pporhitnspprigtien sysign fe<iaingdin glaied dor vd, tdespigagid dame Is

respective i i di A0y, | j i ~as said vehicle
tragel S thr%‘ﬁégrheég(? 3”98%'?353’&%?%ccgg?%s%t?’@bﬁ’é’@?%'ﬁpﬁﬁ ack. 25 50. A
transportation systemas defined in claim49, wherein said narrower

id b i i dth h id i i h. 1. A
- anepi ackdrerisporeiph Siskim s Spfel tn Gixeodk oBGIRS % Keald ot deway
30 switch 'c%rﬁpﬁéiﬁ@%a;ﬁéﬁlréﬁéﬁidbr\ﬁ?éﬂel%‘iééc\?\\;guiééw%e‘i bg&&%ﬁ%%‘ me_uﬁﬁéat em as

defined in any one of claifrs 42 to , ereln said pair of rails is a
pair of staedhednoensiiace bba resperdineang Q0gaid skie B&mblers dissbiramtei on

system as [ j.n. one of clains 42 to 51, erei sai d pajr of
FaibS" et URb MGG eSibhofie, S Sirdfe ol iR aullEvelciarh yhsetes sa. A
bogi e assenjihiclé @8 irfBAOH SbRDG@AE viHEel Gdidmg BRI rRbEOILSf thBGMiE afongTonor ai |
track, the nonorail track having a guideway portion and a narrower

gui deway ' bebmresa@aditidgkupwar dl y from the gui deway portion, the

47. A transportaﬁoh system as defined in any one of claims 42 to 46, wherein

15 said load wheels are made of steel.

48. A transportation system as defined in any one of claims 43 to 47, wherein

said frame extends along at least a portion of the length of the car body.

20 49. = A transportation system as defined in any one of claims 42 to 48, wherein
said monorail track includes at least one guideway switch, said flange
portion of each load wheel being operative to engage said respective rail for
guiding the motion of said vehicle as said vehicle travels through said

* guideway switch of said monorail track.

25

50. A ftransportation system as defined in claim 49, wherein said narrower
guideway beam is interrupted throughout said guideway switch.
51. A transportation system as defined in claim 49 or 50, wherein said guideway
30 switch'is a standard AREA track switch.

.52, - A transportation system as defined in any one of claims 42 to 51, wherein

" said pair of rails is a pair of standard track rails.




gui deway portion including a pair of rails, the guideway beam defining a
. top 10 surface and a pair of side surfaces, said bogi e adsdamnry2007

- conprising: a frame operative to suppgart the vehicle car body above the
gui deway beam said franme including: a) an upper surface adapted to be
pi votably nmounted to the wunderside of the vehicle car body; 15 b) a pair

of sid nmber s extendi n ownwar dl.y from sai d upper surface, each side

nmenber %'r?gSi étﬁqspﬂﬁ&'o%gﬁ g%aﬁrﬁgﬁéﬁ’d BBy OQ%P? &@ér,"sstgé & i5§n €&t ace of
each side nmeyFpemnaadsm i bk O ' : rW ive3ph| of the
side surfaces gfa the'taggiIgg\%gggl?gg?ﬁhb%’ogiﬁga@%ﬁ Sgﬁlgﬁ%as eaelfsﬁﬁ each | oad
wheel beinggag@eted to a respective one of said side nmenbers of said frane

SO aﬁs to be located below the top surface of the gui deway beam each | oad
wheel being operative to engage a respective .one of the pair of rails of

‘the momar ai IA thicik, aseaeibly [feRdusberind N gurind @NIBhRRY IdaPhBPaRl § t o
engage ‘the respective 25 rail for assisting in the guidance of "the vehicle

car body al dRgnemd tragkntheanpneralldkacksBaviag Bagpideway patiion and defarioweri n

. ¢l ai m 54, celn..sai (o]0l i t for,enabling interaction
bet ween a |i écgé%f]%%rﬁog&xﬁeoﬁfgegpé%a@y oﬁgﬁ’gotﬁgniq%ldaeﬁﬁaya W'ﬂ%ﬁ'r tﬁﬁducti on

.nmotor rail tguidewsy potidheafcladingh® paiofsalls ane quiddvigy besind@yindaaspso as

to cause notion of the vehicle car body. 17 January 2007 22 56. A bogie

assthbl y as SYBRFRENJiIGPRIF 8T Ridspuslacss, Saidhogle assephly sPRYrIaNgai r of  gui de
e a2 LS SRR g b bR iR ° °
respective side deafrgesaidframiedngudigray beam when the vehicle car body is
S 1n motion said a ul dean‘”ﬂ%&'af s%#agiangdégteedn% ib%n pwotngq)? r\rlignkt%ldetoc %tr]ebOdy
al ong
underside of the vehicle car body;
15 b) a pair of side members extending downwardly from said upper
surface, each side member having an inner surface and an
outer surface, éaid inner surface of each side member adapted
to be positioned adjacent a respective one of the side surfaces
of the guideway beam;
20 - a pair of load wheels, each load wheel being mounted to a respective
one of said side members of said frame so as to be located below the
top surface of the guideway beam, each load wheel being operative to
engage a respective one of the pair of rails of the monorail track, each
| load wheel having a flange portion capable to engage the respective
25 rail for assisting in the guidance of the vehicle car body along the

monorail track.

55 A bogie assembly as defined in claim 54, wherein said bogie assembly is
adapted for enabling interaction between a linear induction motor propulsion
30 unit and a linear induction motor rail that is mounted on the top surface of the

- guideway beam so as to cause motion of the vehicle car body.




_t'he nonorail track. 57. A bogie assenbly as defined in claimb54, 55 or 56,
wherein said | oad wheels are nade of steel. 10 58. A bogi7Jaassedly as
defined in any one of clainms 54 to 5% wherein said flange portion of each
| oad wheel is operative to guide the notion of the vehicle car body as the
vehi cl &6car A)bolgrietammtﬂy teisrdefgedanglaideddyor 88, fedtherodorhipdsing mopair bf t r ack.
15 59. A bogi e as def i ned one of clainms 54 to 58, wherein
said frame é'i&ee‘ﬁ gelﬁi é’ff@“ gride, ‘ﬁg?e’e?d;%)ﬁ%/q Ehbemaunied & freninger sHdacRhi cl e
car body.  ©f.a AsgpRBiigé ®nkCbf bARVEHE MEMBRr oM SaRS Cé‘rbgayl’?g poor ai |
track having a 2o§'5§uu way portion arﬂ a ngtr Powgr gﬁ‘*“ m‘y ext endi ng
upwar dl y fr oespeckive Qlﬂajewmcmofthewulde\lmy beaoe wehenpthet vedvicle mal bddpds a pai r

surFaces, s moRRRRTuRET e ol o RBu3AT B7vlide ek Baky Blesibn 1 oac

wheel be| Nng thaRivAbes] tracKk he veh| cle so as to be located below the top
surface of.the 25 gui deway beam and being operative to engage a respective
one of the pair rails of the nonorail track, each |oad wheel being

or asSrst | Aride %ﬁs%ﬁﬁg%aﬁ%@ﬁﬁ%ﬂ@@ e & SPoREee SalTRRd k. a0
61. A vehiche mdéej‘flsltml In claim®60, said vehicle further conprising: a

bogle assenbly having a frane for supporting a vehicle car body of said
vehi’cl e above the gui deway beam said frame including: 17 January 2007 23
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- said upper flange portion of each load wheel is operative to guide the motion of the
| ' vehicle car body as the vehicle car body travels through a guideway switch
of the monorail track.
15
59. A bogie assembly as defined in any one of claims 54 to 58, wherein said

frame extends along at least a portion of the length of the vehicle car body.

60. A vehicle for travelling on a monorail track, the monorail track having a

20 - guideway portion and a narrower guideway beam extending upwardly from
the guideway portion, the guideway portion including a pair -of rails, the

guideway beam defining a top surface and a pair of side surfaces, said

vehicle having at least one pair of load wheels, each load wheel being

| mounted to the vehicle so as to be located below the top surface of the
25 guideway beam and being operative to engage a respective one of the pair
of rails of the monorail track, each load wheel being characterized by a

flange portion capable to engage the respective rail for assisting in the

guidance of the vehicle along the monorail track.

30 61. . Avehicle as defined in claim 60, said vehicle further comprising:
~ - abogie assembly having a frame for supporting a vehicle car body of

~said vehicle above the guidewéy beam, said frame including:




surface, each side nenber having an inner surface and an s outer surface,
said inner surface of each side nenber adapted to be posiltilnedyad)acent a
- respective one of the side surfaces % the guideway beam 62. A vehicle as
~defined in claim®6l., wherein each said | oad wheel is nounted to 10 a
‘respective one of ayai dasi dpperesbease didared thr baepive@biyAnwahited eoathedef i ned

inclaim6l or 62, wherein said yehicle further conprises a |inear

i nduction notor propul EPGﬁrsl'ffﬁ ?f%ﬁrvq?‘fﬁ%%@f’?‘ﬁ@ with a linear induction
motor rail that | ) MRl ONsibEtndABeRHEARAGEIdW VAR s so
as to cause noti on) of sa‘ﬁlilr vehicle. 64. A vehingl e as %g ine %aﬁ?g?%?ﬂm 63,
wherein said |inear in8uda¢aneash side presphgrshaving umi inres swiackeandmarsai d

¥ nedr T nauct | on’mot or Y SPREE i e GG edoh S IR SRR D! ¢ he

vehicle car body. 66. # belposltieonag Adpidened reBpedtiveUie o thelsdBuddcdL 65,
“further conprising a pair of guide wheels, each gui de wheel adapted to be

mounted to the inner 9bthegyidewaybeam: espective one of said side nenbers
of said frame for engagi ng the respective side surface of the gui deway
beam when the vehicle is in notion said guide wheels guiding the notion

of the &2hi cAerchichngstdefinedimelai|61, dekeinHach kaidosahiisdd igmotiaiddmed in
any one of clainms 60 to 66, erein said |l oad wheels are made of steel. 17

- Janddry 20072 respesave Rngiisaid side raempREyof $AIGHEMShe of clains 60 to 67,
wherein said flange portion of each |oad wheel is operative to guide the
notion of said vehicle as said vehicle travels through a gui deway sw tch
of the ®dnorAi vebicleclas Befifed Ainvekbiml 61asrded,i nédréin aay oslsiclel feltlsems 61
to 68, wherein said frane ., extends Iong at least a portion of the length
of the vehi chgnegﬁ;esbggpgear Induction motor propulsion unit for interacting with a linear

' induction motor rail that js mounted on the top surface of the guideway beam

15 s0 as to cause motion of said vehicle.

64. A vehicle as defined in claim 63, wherein said linear induction motor

propulsion. unit is mounted on said bogie assembly.'

20 65. A vehicle as defined in claim 63, wherein said linear induction motor _

propulsion unit is mounted to the underside of the vehicle car body.

66. A vehicle as defined in ény one of claims 61 to 65, further comprising a pair
- of guide wheels, each guide wheel adapted to be mounted to the inner
25 su_rface of a respective one of said side members of said frame for engaging
the respective side surface of the guideway beam, when the vehicle is in
motion said guide wheels guiding the motion of the vehicle along the
monorail track.

30 67. . A vehicle as defined in any one of claims 60 to 66, wherein said load wheels

- are made of steel.




70. A transportation systemconprising: a nonorail track having a gui deway
portion and a narrower guideway 10 beam extendi ng upwar di’AJafmam20die

-+ guideway portion, the guideway beanpgefining a top surface and a pair of

side surfaces; a pair of rails nounted on the guideway portion; at |east
one vebs.cl eAa\dﬁpjcfedas definad éh any sakedofrolaimai 60 to &7k, wisereth saiehflahge

“including: 1s_.a | o eel,s, ch,| oad, wheel
ber g moant Bartioh & segh 1GahMbed! splelive ln ovge e Fatingt St VEBF SR  ace of
the gui de"‘@éﬁd%ﬁfﬂl@ﬂ‘év@@'t%u@ﬂ% @&;H\éﬁlaﬂrosvﬁi&%%ﬁ%@rﬁcﬁﬁ)@&iﬂrb&@ one of said
pair of rails, each | oad whe bei'ng characterized 20 by a flange portion

capable to engage said respective rail for aSS|st|ng I n the gui dance of
tatlon

sai icle alo sai d.monarail trac ste

dof et n & AR 3E dertlahame ol Bhsiathss Ot b B SPRE R S B nn
having a fr@;ﬁena@htcﬁw%wrwp@md dfahellm@rh@bmeeveﬁaa@ cavbagypay beam said
frame including: (1) an upper surface adapted to be pivotably nounted to

. the underside of said car body; 30 (2) a pair of side nenmbers extending

_domnvvaféil y r‘c%ﬂsa?ﬁﬁﬁong JeI1 &%%@ﬁﬁﬁneach si de menber having an inner

surface ‘and an outer sur ace, er surface of each side nenber
adapted to be posinidrareil tradk deetig aglﬁdemwpbuioam aHarfovspantidewwapne of

the105| de surfaceseé)é] (E}Xh{gnglflll deway  bea
_ g upwardly from the guideway portion, the guideway
beam defining a top surface and a pair of side surfaces;
~ a pair of rails mounted on the guideway portion;
- at least one veh'icle adapted to travel on said monorail track, said
vehicle including:
15 a) a car body;

‘b) . a pair of load wheels, each load whee! being mounted to said
vehicle so as to be located below the top surface of the
guideway beam and being operative 10 engage a respective
one of said pair of rails, each load wheel being characterized

20 . by a flange portion capable 10 engage said respective rail for
‘assisting in the guidance of said vehicle along said monorail

track.

71. A transportation system as defined in claim 70, said vehicle further
25 comprising: ' _
- a bogie assembly having a frame for supporting said car body above
the guideway beam, said frame including:
(1) an upper surface adapted to be pivotably mounted to
the underside of said car body; |
30 o (2) a pair of side members extending downwardly from said
| upper surface, each ‘s_ide member having an inner
“surface and an outer surface, said inner surface of each

- side member adapted to be positioned adjacent a




72. ‘A transportation systemas defined in claim71, wherein each said | oad
5 wheel is nounted to a respective one of said side nenbdidJapiarg20® fr ane.
73. A transportation systemas definegin claim71 or 72, further
conprising a linear induction notor rail mounted on the top surface of the
gui deway beam said vehi clrespactiveeoneoapthssisite aurfasearofi tiduguidamvayot or
propul sion unit for 10 interacting with said |inear induction notor rail
so as to cause notion of sdtPMvehicle. 74. A transportation system as
defined in claim73, wherein said |inear induction notor propulsion unit
is nounted on said bogie assenbly. 15 75. A transportation system as

def i ned’Zn cAaﬁranSp@ﬁa%narwstﬁmaw definedr ini gldinot 7 hnwheteioregotopaidsload uni t

is unted t derside of said car hody, .76. A transportation system
hs Gef 1 ned i neelys BRAFER Fa frardiVe SR ot Sl S metobe RO RRT D ot r o
~gui de wheel s, each guide wheel adapted to be nounted to the inner surface
of a respective one of said side nenbers of said frane for engaging the

respect{%e shdeanspperiaien systene agulefinggdyinbdaim 7ihem72hiurthesriompsising @n

notion said gui . el j f vehi cl e. al on t he
nonor ai | trég%aqwgshi{“gﬁﬁﬂ%gﬁﬁ%dﬁ Q\%squrﬁuﬁé&a@?i}ﬁﬁ%gupﬁw 336&% of
- clainms 70 tcsaldh vehots €irthersedrilptisiag aviieesinduetiomagoiof ?émbionmqit for
_ transportati,op Séstem as defined in any one of clainms 70 to 77, wherein 30
sai 40 monor ai NERENY Witk paglinear Induiongnetogupibisddy tovgause, metion of paidge

- portion of ik oad wheel being operative to engage said respective rail
for guiding the notion of said vehicle as said vehicle travels through
said guideway switch of said nonorail track. 17 January 2007 26 79. A

t r_anspoﬁ_ at iﬁ ?raﬁggéﬁarﬂo%ss%%r%naesddéfri]neadni}'/l C a?i?n % v(\::#}g}carirr%zs s;i}:} i%noeaz?hdmgigaei &
motor propulsion unit is mounted on said bogie assembly.
15
- 75.  Atransportation system as defined in claim 73, wherein said linear induction

motor propulsion unit is mounted to the underside of said car body.

76. A transportation system as defined in any one of claims 71 to 75, further
20 comprising a pair of guide wheels, each guide wheel adapted to be mounted
to the inner surface of a respective one of said side members of said frame
for engaging the respective side surface of the guideway beam, when the
vehicle is in motion said guide wheels guiding the motion of the vehicle along

the monorail track.

25

"77. A transportation system as defined in any one of claims 70 to 76, wherein

said load wheels are made of steel.

78. A transportation system as defined in any oné of claims 70 to 77, wherein
30 - said monorail track includes at least one guideway switch, said flange
- portion of each load wheel being operative to engage said respective rail for
guiding the motion of said vehicle as said vehicle travels through said

| -guideway switch of said monorail track.




sai d frame extends along at |least a portion of the length of the vehicle
car body. 5 80. A transportation systemas defined in cliiJanugy 30779,

" wherein said narrower guideway beamyis interrupted throughout said

‘gui deway switch. 81. A transportation system as defined in any one of
clainms 78 to 80, wherein 10 said guideway switch is a standard AREA track
switch,_ 82. transportation systemas _defined in any one of clains 70 to
81, whéPei nA @W%P%g'fltpn&ﬂt@?ﬂ%s definedhip anyfong ghelaastilatk 78avhereins g3, A
transport at €, \/ 7 ein
said pair o%&r al %@bl %%?ﬁcé%? da'{{)egtule%s{JIQ nq{f tﬁ%g{%n h & b m&%%&

gauge. 17 Jhodwry 2007 27 AN AUTO\/ATED PECPLE MOVER (APM MONORAI L SYSTEM
ABSTRACT 5 A bogie assenbly for supporting and guiding a vehicle car body
on & nonor ai | track the nonorail track having a guideway portion and a
nar T owgD. QUACFAKSHOPGRBY S dsTtseriRAah daind 701076 v RGN P@wa The
gui deway port| on'i ncI udes a pair rail he qui eam defi nes
a top surfagdidawmaydagzan is intersipied $hnolghest said lgeideypyeswisdenbl y i ncl udes a
frame operative to support the vehicle car body above io the gui deway beam
where this franme includes an upper surface adapted to be pivotably nounted
to thegyndepstaiesRirtdtion #herhl & aafi nélPﬂ'Y aAPbrid Bfibralrﬁé 758' H)GBO ”ﬁﬁ@l%" $

ext endi ng downwardly from the upper surface. Each sid nber of the frane
‘hast®an i nnesaid guideway awitan isoastandaud A& trakk switebr surface of each side
menber adapted to be positioned adjacent a respective one of the side

. surfaces of is the guideway beam The bogie assenbly also includes a pair

- of | oag2awhealtsangaftatiohoasteies demalinaHpie’ bPcRihs et 8vewhsriwf the
'side nmenbers. of the frame and bell’lﬂ% operative to engage a respectlve one

of the rail gaidpainef rgils iarpinsdstansterd trgek rails.

15 83. A transportation system as defined in any one of claims 70 to 81, wherein
said pair of rails includes a gauge, said gauge being a standard 1453mm
gauge.




| oad wheel is characterized by a flange portion capable to engage the
respective rail for assisting in the guidance of the vehilagugz20Bbdy as

it travels along the nonorail 20 track.

AN AUTOMATED PEOPLE MOVER (APM) MONORAIL SYSTEM
ABSTRACT

5 A bogie assembly for supporting and guiding a vehicle car body on a monorail track,
the monorail track having a guideway portion and a narrower guideway beam
extending upwardly from the guideway portion. The guideway portion includes a pair
of rails, while the guideway beam defines a top surface and a pair of side surfaces.
The bogie assembly includes a frame operative to support the vehicle car body above

10 the guideway beam, where this frame includes an upper surface adapted to be
pivotably mounted to the underside of the vehicle car body and a pair of side
members extending downwardly from the upper surface. Each side member of the
frame has an inner surface and an outer surface, the inner surface of each side
member adapted to be positioned adjacent a respective one of the side surfaces of

15 the guideway beam. The bogie assembly also includes a pair of load wheels, each
load wheel being mounted to a respective one of the side members of the frame and
being operative to engage a respective one of thé rails of the guideway portion. Each
load wheel is characterized by a flange portion capable to engage the respective rail
for assisting in the guidance of the vehicle car body as it travels along the monorail

20 track.




