TI TLE: A MONORAI L BOG E HAVI NG | MPROVED ROLL BEHAVI OR FI ELD OF THE

| NVENTI ON [ 001] The present invention relates to the field of nonorai

bogi es, awmo 2oewB28pecifically, to nonorail bogi es that ipoTlaateosgivedse| i zi ng
wheel s for inproving roll behavior. BACKGROUND OF THE | NVENTI ON [ 002]
Monor ai | pppj £ AMOKONKI BOGKE ﬁAtVIN@mv'E%om%ﬁnmal | car
assenbl i es. However, a common deficliency wth nonora ogl es, and
particularly straddl e beam nonor ai | bogies, is that they have a tendency to
roll fro i.de-t0:-5] traveling on a nonorail track, thus causing the
nmonor ai | %ﬁgﬁéﬁﬁwmmlﬁ’ﬁt oside. This rolling notion can be
concerning for passengers, and in sone cases can even be dangerous. [003]
In order to help prevent rolling effects, existing nonorail bogi es have

i ncl uded HXW0abi Thezipngpemhémtmtibma'elamsetqocn]sé tfiebhed menbdmil bygiwd, t indr @gpect to

t he upper qgui di hg wheel s, t .are p05|t|on%$ | ower on the nonorail track
than t he %E@Fa]@gl Qi H’Qnméle Qeies i ripgindg sfabilizing avhegls fop fimproving aokbnt

creates chandiopg effects when the nonorail car travels through curves in

t he track, Whi'Ch in turn causes undesirabl e bogie roll. More specifically,
as the nonorail car travels t hrough curves in the track, the upper guide
tires are_positioned b e chord of the curvature mhlle the | ower

stabili mﬁ@%@BPWD F{T%E WUE&]FHO%f the chord, thereby resulting in an

of f sefy and undesirable roll of the bogie. [004] Figure 1 shows a top plan
view of a prior art bogie arrangenent, wherein the prior art bogie 4

i ncl udes f00Qr Mpperailgbbgies bier BSovtn amdhd we, lafdvele Gvédién tthangSmBnordiedar t he
prior art bogie 4 travels on straight sectjons of track, all of the tires 6
and 8 ar eassembligsgAHAsYRVET HowemEIon dffisrenchievith iaenosgil bpgigh.eandl parsigelrely ar ound

a bend i Notfhddidf e@wawﬁﬂﬂﬁp&o%&uisdﬁa{ {he9§1a§e %rtgn&%al tt(J) ?(HF%‘ORI”SIH 1%- ngé side of

t he chord, such
when traveling on a monorail track, thus causing the monorail car to sway from side-to-

15  side. This rolling motion can be concerning for passengers, and in some cases can even

be dangerous.

[003] In order to help prevent rolling effects, existing monorail bogies have included
stabilizing wheels that are positioned centrally with respect to the upper guiding wheels,
20  but are positioned lower on the monorail track than the upper guiding wheels.
Unfortunately, this type of arrangement creates chording effects when the monorail car
travels through curves in the track, which in turn causes undesirable bogie roll. More
specifically, as the monorail car travels through curves in the track, the upper guide tires
are positioned by the chord of the curvature while the lower stabilizing wheel is at the

25  midpoint of the chord, thereby resulting in an offset and undesirable roll of the bogie.

[004] Figure 1 shows a top plan view of a prior art bogie arrangement, wherein the
prior art bogie 4 includes four upper guide tires 6 and two lower guide tires 8. When the
prior art bogie 4 travels on straight sections of track, all of the tires 6 and 8 are in
30 alignment. However, when the prior art bogie 4 travels around a bend in a curve, the
upper guide tires 6 are positioned on the outside of the chord, such that they can be

joined by a straight line, whereas the lower guide tires 8 are positioned within the center



joined by a straight line, whereas the |ower guide tires 8 are positioned
within the centerof the chord. As such, the lower guide tires 8 are not in
al i gnnentwoi2009/13ka7f our upper guide tires 4, which creatres/@odibewt. This
of fset creates an inbalance in the railcar, which results in roll about the

track. [O086thelchotd Mtsubl, thO &R Plfie t'irres QA A& 1ﬁ %Qﬁtwftﬁ'ﬁ{eefohﬂl@)e?ee? in

the industry for an i nproved nonorail bogie that evi at es
part, thegad¢ iticisehcvlsh ofeatdseanpofifest. s offsetcreatiyr ay @sbamcelie thy esikbd, 1ol |

behavi or o h norail bogi articularly in curves or curve transitions.
SUMVARY OFIf UE%EN?ﬁéN 'ﬁg ? aﬁ accordance with a first broad aspect, the
present invention prOV|des a nonorail bogie for supporting a nonorail car
travelling over a nonorail track that conprises a running surface, a first

si de surf H98] ahldligltsnéctbﬂdbmeddat urtfcawen tHheherenon aiebd o giecindonpyrfosas at
| east one. Ioad eari ggmheel runnlgg al ong the running surface of the

nonor ai | TPRIRKE ni*ﬂ‘?—)orla et i2 ﬁ@VI%ﬁ%é‘F aptdy) @aBnthg delcignciesfdhe poniagat i s
paral l el f 1&3})@0&&%'tﬂ90§é¥{1ﬁ f”cﬁﬁ% ehdti®r mg%dor%%\% %#f {:Lp&'r?)h [ds QS an

i nboard pair of guide whee erein each gui oard pair
of gui de wireetrsnsitionposi ti oned to make contact with a respecti ve one of the
first and second side surfaces of the nonorail track, and an outboard pair
of gui de wheels, wherein each gui de wheel of the outboard pair of guide

wheel ) i sg ﬁhﬁ@ﬁﬁ?ﬁki ?ﬂﬁ9¥§9Eﬂﬁﬁ nfontact with a respective one of the

first and seco surfaces o the nonorail track. Each gui de wheel of
the inboard pair of guide wheels has an axis of rotation and each guide
wheel of the outboard pair. of gquide wheels has an axis of rotation. The
axes of r 08l Bn aggordanse i Wity lrﬁabﬁoaéfasgeﬁtdéhwwp@ H@fﬁwgorbmr@@@%t ® one

ot ot Po sl o 8 Al s WREoIP LD RN WG hodPl) LS BFT .

rotation o t he o oar air o te side

of the ax¢@nmises @rdinignsupface, hefirst sdkﬁﬁﬁfac@ﬂlﬂi 4 sxdnd side kiBacsTER) moddigil
monor ai | bogie further conprises at |east one stabilizing wheel situated

co- axial | YosAF comBRtes abirasiopne lad-beasing wheshifer whning along the running surface

of the monorail track. The load-bearing wheels have an axis of rotation that is parallel to
the running surface. The monorail bogie further comprises an inboard pair of guide
wheels, wherein each guide wheel of the inboard pair of guide wheels is positioned to
make contact with a respective one of the first and second side surfaces of the monorail

20  track, and an outboard pair of guide wheels, wherein each guide wheel of the outboard
pair of guide wheels is also positioned to make contact with a respective one of the first
and second side surfaces of the monorail track. Each guide wheel of the inboard pair of
guide wheels has an axis of rotation and each guide wheel of the outboard pair of guide
wheels has an axis of rotation. The axes of rotation of the inboard pair of guide wheels

25  being offset to one side of the axis of rotation of the load bearing wheels, and the axes
of rotation of the outboard pair of guide wheels is offset to an opposite side of the axis
of rotation of the at least one load bearing wheel. The monorail bogie further comprises
at least one stabilizing wheel situated co-axially with each one of the inboard pair of
guide wheels.

30
[007] In accordance with a second broad aspect, the present invention provides a

monorail car assembly for travelling over a monorail track that has a running surface, a



gui de wheels. [007] In accordance with a second broad aspect, the present
i nvention provides a nonorail car assenbly for travelling over a nonorail
track thawvoha®/@241anni ng surface, afirst side surface amdTaARe@MOC6SI de

surface. The nonorail car assenbly conprises a nonorail car and at | east

one nonor g RRUALEREOINEGI L, dosigg%ufmpﬁﬂglm&?)l}?il Ig}eas%mtlgra&ﬁ%)%gst ED nor ai |
bogi e conprises at | east one | oad-bearing whee or runni ng al ong e .
runni ng sowherad cef aridw leeshateambndraidkigie Thandcadde biganbngalMoae The belégstan axi s
of rotation that s parallel to the running surface. The nmonorail bogie

further cOMpMmoReRILNPL CHRPHSSAL least opgiilepd-hang svheghtr appniag @fpnguthge wheel
of the in i i S St wth a
respecti vgﬂg{ﬁ% ngfaé%ggtp |9 lrr'ﬂs(?l%gl\r{l%@%gbghglogllggjlggﬂgﬁ%]‘?g%éelés)h%@%%hag&%fﬁrg{ragl track,
and arb outhboarrgilal to the rguiitkeswieel Bhe mbedrail bogiedhrtigeti cdapribealn @bodrie

out board pair .of gui de wheels is also positioned to make contact wth a

respect i vRAIHAESYHAS heels; Wherewnench guiisavhgelef therinbeasd par of Igéidm)’.ﬁéﬂebilﬁ track.
. ! O . o
Each gui dg,shieel 1Qfnakt %01&%%3?‘[@? pe?{rgléectlgg ogéJ bfj@lep §&ha fsr:'cgozllcl?igie%{fg?es of

rotation gond each gui de 0 outboard pair o _ eel's "has an
axi s of rticahéromail ek, andan olitboatdaidiost @fidd Waedld) batatein Rady gile gHeddWheel s
being offset to one side of the axis of rotation of the |oad bearing

wheel s, alhg Quthoardpar gf gyige ahesls ibfalsmévsi&em%@rmalpqut@& with ftlléesm?éiébs i Is |
ff i i t i f i e. at .l east.one |oa
oSl Bl ARRIR B S Qac R AN A0 S DTS

stabi | i zi mhomtiegdir sf tourdeewhedds &xs ahl akidvof hoteaeh and&adf gufile Wak@asrdhpai r of

gui de wheels. [008] In accordance with a third broad aspect, the present

i nvent i onOPoAr ey af gaidp owhaels hasap faist off ratefica. Absoaxes [of yetsitien cdntbei si ng
rovi di ng; - P [ [ [ rti a nmoneorail car, over a

onor ai | PgaR PR @ R B olrRl «S URP S b relonll BFoRtiop AR n Sl o

second si bkeriagheele, antithe BRdshiTdo@aSD 6 he DutPoEl paidoft fideh@hdeRdy opRéttth on of
the nonorail bogie at |east one | oad-bearing wheel such that, when in

oper at ondn PAROSKte Adflepefientrinne eptatiers ofitheasi kpagf oneoload ibearinghaheéls Thar al | el
to the rupglads %%rg{e%ﬁhgrfcowp%ses at least one stabilizing wheel situated co-axially with

each one of the inboard pair of guide wheels.

[008] In accordance with a third broad aspect, the present invention provides a method
20 for manufacturing a monorail bogie comprising providing a body portion suitable for
supporting a monorail car over a monorail track that has a running surface, a first side
surface and a second side surface. The method comprises mounting to the body portion
of the monorail bogie at least one load-bearing wheel such that, when in operation, the
load-bearing wheel has an axis of rotation that is parallel to the running surface of the
25  monorail track. The method further comprises mounting to the body portion an inboard
pair of guide wheels. Each guide wheel of the inboard pair of guide wheels is positioned
to make contact with a respective one of the first and second side surfaces of the
monorail track. The method further comprises mounting to the body portion an outboard
pair of guide wheels. Each guide wheel of the outboard pair of guide wheels is
30  positioned to make contact with a respective one of the first and second side surfaces of
the monorail track, wherein each guide wheel of the inboard pair of guide wheels has an

axis of rotation, and each guide wheel of the outboard pair of guide wheels has an axis



nmonorail track. The nmethod further conprises nounting to the body portion
an i nboard pair of guide wheels. Each guide wheel of the inboard pair of
gui de whewb=009%13pagi ti oned to make contact with a respeeCiwa2009oof62t he
first and second side surfaces of the nonorail track. The method further
conpri ses F, N ) I, . i i el s.
Ea(r:rﬁ gui d%m\%hwglgh g?é t9 )I%éesh(gulia oapg)qgfé% ?{58?{21 gﬁ#%gp%gee@el&g%%%gﬁeﬁg%\éggto make
cont act widd oé thiee axiecifi roationefothe tah dedst bA¢ leaddbaeingnihel, dadsthefaeesfof t he
nonorail track, wherein each guide wheel of the inboard pair_ of guide

wheel s hai@tagionof the tbeagd peir ng‘“% Wheels preiffsgbtoaneposite sigroighe BEaCE pai r

of guide W@h%@?aﬁ@w?&f fag[bg Oé&ﬂeel..-r X rﬁéﬁ?%?&ﬂ}{epa&ﬁ#ﬁ&s%ﬁu&ﬂ&' nboar d

pai r of gui S are offs one Si e axi s of rotation®of the
at | edst airleadtamd svabdlizing witeelebo-agially twith aachsof of tHeainboaid Gfairt beg@idé boar d
pair of gujde wheels are offset to an opposite side of the axis of rotation
of the atWheshssudnbat tbﬁatablélamgﬁ@%é@ntacgﬂhé fisgiisiflspurfage andrthe saephd side

nount i ng stabilizing wheel co-axially with each one of the

i nboar d ﬁgﬁ%£§%§<ﬁﬁ8§theels, such that the stabilizing wheels contact the
first side surface and the second side surface respectively. [009] In

accordance wWwth a fourth broad aspect, the invention provides a nethod for
mount i ng HWOPhi I ascorsdangs With janigurth depasd aspedt, thsrioyentionmgyidest hatethodafpel s over

a no ai | track that.has.a.runni surface,..a first, side surface and a
second si 85%@&% ael? Oq'ﬁtgglrlrltz)lr%r‘gl ieﬂg%)gﬁ‘ 510881}%&110%35“13{ tr?veegss?ve{) r?ern?‘boé_ﬁf? beari ng
wheel fortrddknthiaBas2h QghiAg ROl fitkf 8iak suffieNatd atse¥diRNsilE sepReatrhon, the

| oad- beari ng wheel has an axis of rotation that is parallel to the running

surface omor¢rell hpgisrcamprisesaatleastpiee lopdrbeating whesl orfrunning alongrapmosesil an
i nboard paij

ones of RSk PiebfbltLdS SntreErh b BR Rt oo B P ol leBlR ey o
out board pahllelab G¢i A@niMBealrfact AT tha RoAdED BRRI TheNaendreil sk afteact With
respective ones of the first and second side surfaces of the nonorail
tracklS Eaesmpyisesien witwetd pdir pheuidalydeeld poaitioned tagmiakie covtast vaitthespativaxi s of
rotation, on%g%f %iect}i'rsg gl’ll gecg\ﬁf sellde (ijirfe'{cgg 0 Hltebrr?c?rll’ocrlai S?lriaclz’k e(ljr}cd u(i)lgtgoard pair of
guide wheels that are also positioned to make contact with respective ones of the first
and second side surfaces of the monorail track. Each guide wheel of the inboard pair of
guide wheels has an axis of rotation, and each guide wheel of the outboard pair of guide
20  wheels has an axis of rotation. The axes of rotation of the inboard pair of guide wheels
are offset to one side of the axis of rotation of the at least one load bearing wheel, and
the axes of rotation of the outboard pair of guide wheels are offset to an opposite side of
the axis of rotation of the at least one load bearing wheel. The method comprises
mounting to a body portion of the monorail bogie a first supporting arm and a second
25  supporting arm, mounting to the first supporting arm a first stabilizing wheel such that
the first stabilizing wheel is co-axial with a first one of the pair of inboard guide wheels,
and mounting to the second supporting arm a second stabilizing wheel such that the
second stabilizing wheel is co-axial with a second one of the pair of inboard guide

wheels.

30



wheel s has an axis of rotation. The axes of rotation of the inboard pair of
gui de wheels are offset to one side of the axis of rotation of the at | east
one | oad weaniwmig2aheel , and the axes of rotation of thepromdaeamdopmer of

gui de wheel s are offset to an opposite side of the axis of rotation of the

at | east @gLfH&Q agaqﬁgl&%gfé\%zgebnd fARr8EsHRd OB IS ERtidOWIE ho\W He@orﬁe body

portion o e nonor ai a first supporting armand a second

suppor t i ngpparem tonthaset ofiwrdinaryt dkdll fri ths tartsuppp oetiewm@f drenfoHowingsiesaipgion lof zi ng
wheel such that the first abilizin ﬁ/geel i S CO- X|al with a first one of
the pair H¥C WW&"@?W%%“&BE&’FE“O% BrrCmpgnY8e W@V‘%%gcond supporting arm
a second stabilizing wheel such that the second stabilizing wheel is
co-axial with a second one of the pair of inboard guide wheels.[010] These
and other BRIEEDESARIPTHON OE THE DROEWINEGS=nt i nvention will now becone
apparent to those of ordinary skill in the art upon review of the foll ow ng
description of specific enbodiments of the invention and the acconpanying

draw ngs. [ﬁagﬁhg&?ﬁépi{%gﬁo% DRAW NGS [GI] In the acconpanyi ng

dr awi ngs: a“top plan view of a prior art nonorail
bogi e having four upper guide tires and two | ower guide tires; [013] Figure
2 shows a side view of a pair of nonaorail bogies in accordancfe wth a

gu

nonl i miti Hﬁzbﬁmﬁfﬂ b shows RO PEBSAEW [Oh RTTqT GH mPB‘?ra% eBsriavie RURBRT ai | car

(sho in_dqt over orail track; [014] Figure 3 shows a front
pers\|1,)vi(=::%t|51él8 El aln?“onle efrgflh(%tggsnhorall bogi es of Figure 1; [015] Figure 4

shows a side VI ew of the nonorail bogie of Figure 3; [016] Figure 5 shows a
top view of the nonorail bogie of Figure 3; [017] Figure 6 shows a rear
pl an vi ewl®B] Fiaurad ﬁlmveﬂ 3 sidoyiew offa maRfBOm®Iai] bq&fs mua@mréfmre%mn%p-

non-limt lhrrgtlr?gx %)@mp e of e presentd 5n6\17%nt10n or %upn%tﬁt}l n%norall car (shown in

dotted lines) over a monorail track;
15
[014] Figure 3 shows a front perspective view of one of the monorail bogies of Figure

1;

[015] Figure 4 shows a side view of the monorail bogie of Figure 3,
20

[016] Figure 5 shows a top view of the monorail bogie of Figure 3;

[017] Figure 6 shows a rear plan view of the monorail bogie of Figure 3;

25  [018] Figure 7 shows a non-limiting example of a flow diagram of a method for

manufacturing a monorail bogie in accordance with the present invention;
[019] Figure 8 shows a front perspective view of a monorail bogie in accordance with a
third non-limiting example of implementation of the present invention, wherein the

30 monorail bogie includes four stabilizing wheels; and

[020] Figure 9 shows a side view of the monorail bogie of Figure 8.



manuf acturing a nonorail bogie in accordance with the present invention;
[019] Figure 8 shows a front perspective view of a nonorail bogie in
accor danceowadisairhi rd non-1imting exanpl e of inplenmercatdaznsmbotshe
present invention, wherein the nonorail bogie includes four stabilizing
wheel s; and [020] Figure 9 shows a side view of the nonorail bogie of
Figure 8.[021] O her aspects and features of the present invention wll
becone appatjedthet aspedtoand radiresaof thy psdsetl isdention twiB becdmel paparenevo thesof t he
foll ow ng description of specific enbodipents of the inventiop in.

conj unct i GHingibhskiHed 48 BRpEhYPRY TEVigHr 85 - foliene reseryto spesiig

Turning c}dﬂnmsoﬁ@@%\regao&ﬁﬂ%a{n@nggsﬁ QGkhtiRe Eéceﬂlg,g%ﬁ%g Relied- limting

exanpl e of "a nonorall car asse that 1's sul travel ling over
a nonorail track 16 is illustrated. The nonorail car assenbly 10 conprises
a nonorail car 12 and two singl eaxl e bogies 14 that are operative for
supporting the nonorail car 12 over the nonorail track 16. As will be

descri bed herein below, the nonorail bogies 14 in accordance with the
present invention are operative for reducing the rolling novenent that is
of ten experienced by nonorail bogies, such that the bogies 14 sway
mnimally fromside to side while travelling on the nonorail track 16. This
in turn reduces the rolling behaviour of the nonorail cars 12 that are
attached to the nonorail bogies 14, which provides for a snoother, safer
ride for passengers contained within the nonorail car 12. [023] Although
the nonorail car 12 shown in Figure 2 is a passenger car for carrying
passengers, it should be appreciated that in an alternative enbodi nent, the
nmonorail car 12 could also be a |oconotive or a cargo car, w thout
departing fromthe spirit of the invention. As such, the nonorail bogies 14
descri bed herein can be used for any type of rail car, such as passenger
cars, loconotive cars, or cargo cars anong other possibilities. [024] In
addition, the nonorail bogies that are shown in the Figures and that w |
be described in the present description are single-axle bogies 14. It
shoul d, however, be appreciated that the present invention is equally
applicable to doubl e axle bogies or



mul ti-axl e bogies. As such, the present invention is not limted to

si ngl e-axl e bogies. [025] Shown in Figures 3 through 6 is an expanded vi ew
of a singwe-2a0dB2410gi e 14 in accordance with the presenCraanyone2 The
singl e-axl e bogie 14 is shown positioned on a nonorail track 16, and for

the pur pol?ﬁTAQLE‘ﬁBEFmIPiI{IOiNﬁ shown wi thout the nonorail car 12 attached
t hereto. e nonorall track 16 al ong which the single-axle bogie 14 is

designed to travel includes a substantially horizontal running surface 18
and two sjde surfaces 20 The,nnnoraig¥érac .16 can be pasitione ahong a
°8

gr ound- bal€édl HMEE LY, toghe deavipgs AGpEFRRgOJHEWE Sy QR INHDE £ ove the
ground, sHGRAS B LBRnfAF 0 Whatal sEIQEGUrdVERIE dver ¥ShEBrhiP 4Gk $AQWN 1N

. il

Figure 3 1s a three- ensi onal rtesian co-o?%%nate systemthat wll be
used as allustred Mhe hatoriihearpussgnased 0 @bmiphisespr sweotaildes t2 apd tvom singls- shown,
t he x-axis _extends along the running e 18 of_ the_nonorail trafk 16.

I surfa ,
I'n addidt i Be bpges 4 that ategnesHye oy E’HHPQFtH’étgﬁﬁéqn@éaﬂa‘F"é g Y5E theRARAH, sur f ace
18, and t zrdiprecti j 18 of
t he rmnortg%k ]té(rjaAgﬁﬁglé)% ;H Sgﬁ&{%ﬁg@r@?wgwgggp@ﬁ{d}? %nge{ g$%%&?§%%§ﬁg§%ur face
18. [027]thAsprbeat irsleaten iare bpgutie for fethecing nios silling agivembdt thaclivdésna body
portion 22 that has a first side portion 24 and a second igf portion 26
that are penerred dyenoraraibpogies,syph thaths beeissot4 Fury Q@mgwﬁy oMz §19€1)i ni ng

porti 29.. T . i e Sknal.e1axl i de of
20t 7 e TGP A00A LGRSl CIRF SR L™

appr eci at gtthé Ahhotdilecasd 10thet ¥ htadhed ieth 4naiaibisogiaadie, ohich pravidedt fpr of
different materials, so long as they provide the desired strength and
rigidity ¥neother safergideder paspengges qon%/a@wéé?ﬂt%mei%ﬂqr@h?ar[lézs] When t he
singl e-axle bogie 14 is positioned on the nonorail track 16, the
frontjoining portion 28 and the rear-joining portion 29 extend over the

runni ng suRBpA&hdidkhothe théhor@nesraid sHowaci Rigurel 1isoglghdseigier chhfor febrrgihg Si de
portion 24 and the second side portion 26 are positioned such that they are
adj acEnt passggetsi itshowld beapprenietedithatsn ge alemptivecembgliment, the monorail car

12 could also be a locomotive or a cargo car, without departing from the spirit of the
invention. As such, the monorail bogies 14 described herein can be used for any type of

rail car, such as passenger cars, locomotive cars, or cargo cars among other possibilities.

20  [024] In addition, the monorail bogies that are shown in the Figures and that will be
described in the present description are single-axle bogies 14. It should, however, be
appreciated that the present invention is equally applicable to double axle bogies or

multi-axle bogies. As such, the present invention is not limited to single-axle bogies.

25  [025] Shown in Figures 3 through 6 is an expanded view of a single-axle bogie 14 in
accordance with the present invention. The single-axle bogie 14 is shown positioned on
a monorail track 16, and for the purposes of clarity, it is shown without the monorail car
12 attached thereto. The monorail track 16 along which the single-axle bogie 14 is
designed to travel includes a substantially horizontal running surface 18 and two side
30 surfaces 20. The monorail track 16 can be positioned along a ground-based guideway,
or can be supported on elevated structures above the ground, such as in the case of an

elevated transit system.



of the nmonorail track 16. In the enbodi nent shown, the front-joining
portion 28 and the rear-joining portion 29 are in the formof rectangul ar
shaped besowmoodis2ahoul d, however, be appreciated that tRreTiCA2N9/jooicai Ng
portion 28 and the rear-joining portion 29 could be of any shape, size and
configuration that is suitable for joining the first side portion 24 and
the second side portion 26 of the single-axle bogie 14 together. In

addi t i on, [026leSHomanin- Fighusi hip dires-dimepsionpldCartpsiapecgrarfiiatei systepothes wHl 29 are
not necessarily reguired.tq, be facing.fron Ldly or rearward 2n t he
S ngl e aneaisg g & g g Ruradies it MetSF i in. 1Rt 0

front-j o Bidids R A8 rdshign e 1IReH the MdHoRd] REK 1 @Mn2AdkidA, the wags ti oned
in either direction of travel, such that the single-axle bogie 14 can
travel5 i nex¢éndsefromlisidectorside plogarthe evmning sireceot s, eandathe gndisastion extands k

16.[029] Ln the odi ent shown, .t he bo portion 22.0f th I ngl e-axl e
bogi e 14 ¥§W85@93%398 8H“%ﬂﬁ%d??@ﬁaq@wégﬁgaﬁoﬁgﬁﬂi%%*> %nglﬁﬁ?qgl§irst
pair of Q%hg%dwmﬁgk@ﬂﬁ%@mﬁﬂgmﬁgaquﬂ a second pair of guide wheels 34a and
34b (shown in Figure 5) as well as two stabilizing wheels 36 and 38 (shown

in Figure 6). The first pair of guide wheels 32a and 32b are inboard guide
wheel s, e. posj tioned. suc hat th contact, the first and cond

si des 208@97161%%1’%% R 10 g’lgﬁ’ac{lrtﬁgﬁlé’ff?ﬁaséoﬁl.enl l_nﬁl_élgféf Ehé?‘éll I%Plg?fhéf ﬁ}a boar d
gui deygrhelss'ff §ad MG b4 endDe&LAd bidBhoRiof 28QBAtTak ORARIWdRE b9Adrdt t he
bogie 14 that 1s closer to the centre of the nonorail car. The second pair
of gui de joireeg porBida 28ruid IMbargomingipdrtian @9 glikadeodyimeticn 22ntithasmgbogile i oned

such that, they contact the first and,second sides of the. nmonorail . track
respect i vi¥I§e ){Mmﬁ e daderd iSFﬁeLtQ’ié‘ St‘c‘ﬁlnaﬁ%raﬂn‘ﬁ’ﬁi ‘Héer ggpﬁltleﬁﬁg shiquld 8% de

wheel s th r&ﬁzﬁecplffxl'%{ frle QAL Sﬁgggeqa@a%emaeBfgiggﬁét%?giffer&h%%aus@ t he

end of the nonora car. “As t he nonor ai ogie 14 also includes a
pai r of siabingiazitey prtrade shedbesaedlstBgtthatd Bgidity osdradtenstids beltbevintenddd
co-axial with, the inboard guide wheels 32a and 32b. Figure 2 provides a
good \ su#nliEai9%n of the stabilizing wheel s positioned beneath the inboard
gui de wheel s 32a and 32b. [030] The | oad-bearing wheels 30, guide wheels
32a, 32b, 34a and 34 and stabli zing

[028] When the single-axle bogie 14 is positioned on the monorail track 16, the front-
joining portion 28 and the rear-joining portion 29 extend over the running surface 18 of
the monorail track 16. In addition, the first side portion 24 and the second side portion
20 26 are positioned such that they are adjacent respective ones of the two side surfaces 20
of the monorail track 16. In the embodiment shown, the front-joining portion 28 and
the rear-joining portion 29 are in the form of rectangular shaped beams. It should,
however, be appreciated that the front-joining portion 28 and the rear-joining portion 29
could be of any shape, size and configuration that is suitable for joining the first side
25 portion 24 and the second side portion 26 of the single-axle bogie 14 together. In
addition, the front-joining portion 28 and the rear-joining portion 29 are not necessarily
required to be facing frontwardly or rearwardly when the single-axle bogie 14 is
attached to the monorail car 12. Instead, the front-joining portion 28 and the rear-joining
portion 29 can be positioned in either direction of travel, such that the single-axle bogie

30 14 can travel in either direction regardless of its orientation on the track 16.



wheel s 36, 38 are generally nmade of rubber, however, they can al so be
pneumatic tires, sem -pneumatic tires, solid rubber tires, plastic tires,
met al whewb0@ri3ay ot her type of tire or wheel known i RCTl@200900016be

| oad- bearing wheels 30 generally have a dianeter of between 6 inches and 30
i nches ( hjoggMear the smiddanerarshbengére bodynpdreon t22r eSthersingleekle brmye bHé 1s1sed

depending on the required a ication). The _quide wheels 32a,  32b, . 34 d
34b and SYREHNVEZPH @unmg&gstwgogi,oaﬁe@%%wgsaéﬁﬁi P lrm?_gre%is B hERS 373 bot meen
6 inches ﬁ@%z%oaddrhc%%énc( EQY"SY g&ide WHRLL 8la 9§‘d hag gs_% lif ¢ 5? hd G811 ARY be

e . Typl ca

used dependi ng on t requi red application l'y, The | oad bearing
wheel s 30twioesiabikifing e/heéls 36 aad 88 (dhommris IFigurewbe The dinp pai o wiridh whieels d2aensi on

of the stabjlizing and guide wheels 32a,. 32b, 34a, 34b, 36 and_38. Further,
to ai & wi# 2hass Maw&&l@qwh‘gﬁls@é% @rPOfélﬂen%cl%hﬁ?aqu caRiBet Be GFY a{‘ﬂfe gui de

wheel s, thej LIS §F [ L Lcal kel Qsatd In the
enbodi ed %%é%%ggnent? ?ﬁgﬂg¥g§??%§?§%p§%%g$ék§gﬁgﬂg§§§°g%elco-giggpemﬁth
the gui dewhbue! sre Bidepuidedwizadls thidoane pesitiorsed oni thé efbofathpbegie a4 ¢ltht byclaseper son
skilled in the art, deviations of_the positioning of the stabilizing wheels

36 and 3gtovihetreneapéihe monprd i Hee wroer 9asef sifde 3gels S4p58diMPeATt 031] As
shown in gl'lt%]{r idet\t)ﬁee‘ﬂ Qg{i Z&ne]aﬁés?tticﬁ%?'sﬁcﬂﬁlalt %l%éc))"'&)tn(lfjb%g tl%épﬁlrsfiﬁlilc}:gecfoﬁﬂ

supporting a suspensi on 8ys I'S positironed between

si ngl gy axéigehonihe Ménorait tradlersypetinallyl Aeaised. Bereiblehestaperasd guids ywelteell’ 48
hel ps to prevent bunps and shocks experienced by the single-axle bogie 14
fr om bei ngretthagaifie wheels that ereepastiivaedipp thesgndiof thé hogip thag pdescrihthe sABwn, t he

post 1 oncll G ke £ REUHR e ool sRURRSILCRCHGN FFRc pOSITARe oo

be appr eciyabad3s hid 3@ that sdiposiblbRedbisP@EIdwd-£y4 v th, Kiednboard ghide waietlscoul d
be used wi thout departing fromthe spirit of the invention, [032] Wth
r ef er ence32® ap gidbe Figie 2 aprovides de Boeth atisuahzationool dha-siwbdizing wheelsl s 30

TR e e R DA W
| oad- beari ng wheels 30 are
[030] The load-bearing wheels 30, guide wheels 32a, 32b, 34a and 34 and stablizing
wheels 36, 38 are generally made of rubber, however, they can also be pneumatic tires,
semi-pneumatic tires, solid rubber tires, plastic tires, metal wheels or any other type of
20 tire or wheel known in the art. The load-bearing wheels 30 generally have a diameter of
between 6 inches and 30 inches (however, smaller or larger diameter tires or wheels
may be used depending on the required application). The guide wheels 32a, 32b, 34a
and 34b and stabilizing wheels 36, 38 also generally have a diameter of between 6
inches and 30 inches (however, smaller or larger diameter tires may be used depending
25  on the required application). Typically, the load bearing wheels 30 tend to be of greater
dimension when compared with the dimension of the stabilizing and guide wheels 32a,
32b, 34a, 34b, 36 and 38. Further, to aid with interchangeability between the stabilizing
wheels and the guide wheels, their diameters and points of affixation are kept identical.
In the embodied arrangement, the stabilizing wheels 36 and 38 are co-axial with the
30  guide wheels 32a and 32b. However, as will be appreciated by a person skilled in the
art, deviations of the positioning of the stabilizing wheels 36 and 38 with respect to the

guide wheels 32a and 32b is possible.



operative for running along the horizontal running surface 18 of the
nonorail track 16. The axle 40 of the two | oad-bearing wheels is supported
on eitherweid®/iB3y41rhe first side portion 24 and the secend/Gui@/qoorski on 26
of the body portion 22 of the single-axle bogie 14 such that the axis of
rotation about which the two | oad-bearing wheels 30 rotate is parallel to

t he runni n(3; surface 18 of the mpnorail track 16. In the _errggdi ment shown,
L he si ngll@3HxAsshongs ia Figure de thegdrgle-arle bogly- 1feia fimihpr RRefaiLe i suprordngy| d,
owever, be [ eci h h i - I €L, b onl
one | oad baeal%S?gIgSl%gzlee?gé% ?‘ft%tr Eese&%)s}?tli&rr%%1 ?eﬁg%eg\- @g%@%%ﬁg@ﬁ% %ﬂ%hgmqﬁ%out Y
depar ti ngnbrhicaail tdag 19Pi Thel s@dpehidién ispstemt #®rhelfsOB3Jprdvenadomps emdeshuickh a
non-limting exanple of inplenentatiaon, the body portion 22 of_ the _single
axl e Bogiwpederced by thesingle-axtiobrgiel ¢ fom beigg tensiemed tocthg manogiil ¢a5d 2t oad

beari ng eels 30 Lthith C i 0, e £ln ich wll
be descri etgeierrp%r?gﬁr}lgéngesp é‘INﬁ g'?ég’l %\%’%ﬁg%i %S%Bloéggjggl?@g‘%saﬁ%oggggis-%Frrlég%%i onal
oper at i ondev§dds that Brtpokifioned agtithenxide o @@istngldaxiabogigual It ghoudd,cosiettrer

forwards or backwards with m ninmal change in bal ance. The suspension system
48 is al ske prrwpdinteddbiatcanyt swlieble suspensiaspstem Kpowhdn ghe artaepudg be ised

| oad- beari eels. Lt shoul.d be.understood that this invention does not
precl ude %ﬁﬁ%&ﬁ%ﬁ%ﬁ%% Eplph%ﬁetg%nrﬁ%gl?n(jns dependi ng on the application
requijeenments. [ 034] The propul sion and braki ng conponents of the bogie are

not illustrated and described for greater clarity of the recited invention.
Any sui t alfB2] Phitipefesinen ta Figuens,(incGndre ©E) that thel i laed-beasingsehests 39 #eib- based

t be, i dj ng_. | sion, Simlarly. K i
yst em cappgioTe cetien o froph Bk BB iR oind B Ry WIREL on.
Govi ousl| Ybo&nyhﬁoﬂtieﬁlé%sbp MOkindid {86 ¥RLieasl KROWIo Spad-BERIng Whed£QUI dre

modi fications to the bogie 14 to accomnmodate the inclusion and
necessi t abpevativeffot henthesilorgithe lhocizowalstunsSagsurfact 1§ efathi orenomiktredkndi. der ed

][ iombte 1 ﬁWIt ts'g qn a:%lg%Bfog\?ﬁ%iv%fglotagﬁ)egrrir?gsgﬂéelé %Vs%Bf)éfe% glneqt};[ep gidie %\{lef}?et hps? sigges not
portion 24 and the second side portion 26 of the body portion 22 of the single-axle
bogie 14 such that the axis of rotation about which the two load-bearing wheels 30
rotate is parallel to the running surface 18 of the monorail track 16. In the embodiment
shown, the single-axis bogie 14 includes two load-bearing wheels 30. it should,
20  however, be appreciated that the single-axle bogie 14 could include only one load-
bearing wheel, or three or more load-bearing wheels 30, without departing from the

spirit of the invention.

[033] In accordance with a non-limiting example of implementation, the body portion
25 22 of the single axle bogie 14 is symmetric about either side of the axle 40 of the load
bearing wheels 30 (with the exception of the supporting arms 56, which will be
described in more detail below). This provides balanced bi-directional operation, such
that the single-axle bogie 14 can equally move either forwards or backwards with
minimal change in balance. The suspension system 48 is also positioned centrally with
30  respect to the axle 40 of the load-bearing wheels. It should be understood that this
invention does not preclude other non-symmetric implementations depending on the

application requirements.
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these functions. [035] Wth reference to Figure 5, the first pair of guide
wheel s 32a and 32b (nanely the inboard gui de wheel s) each include an axle
42a and Arb 2@speari vel y. Axl es 42a and 42b have axes ofrCrataabiomootshat are
| aterally offset (in the x-direction) to one side of the axis of rotation
of the | oad bearing wheels 30. Simlarly, the second pair of guide wheels
34a and 34b (nanely the outboard gui de wheel s) each include an axle 44a and
44b r espel¥Bitl/Ehg propvisien and tapldng Aompanents é shefbogist atei vt lysirated and

| ateral ly offset.(in the. x-dir ion)..to ORRQSI [ - i s of
ot ot on’ SRR ob B IS HES rE Wbl BB Sl B R S

operat i ve(A@rorbpr,gi@uia%{gafﬁei abd ¥f pana-b&edt@ofohaniyve Sisde forptaidiag 20 of
the nonorail track 16 when in operation. [036] In accordance with a

non- | i9m t pregulsicanpSimiletlyi aml lencern braking, system ednr kg inshided dor Ggirmerasp@él s 32a

and 32b and the second. pai.r of gujde wheel,s 34a and [ htiopned such
that the BEMiTE T %{aﬂcg% SinsTgas pﬁ&“’“ Yol Hh Sls°“p8§i HEL BRE khodl y -
bet ween t hatedils wii gb}igfre RhodEMBnYRE RleSbortd 14 32 Rcdnemddute BRCIABIHsiBRIaR Of

gui de wheel s 34a, Mre specifically, the axis of rotation 40 is
equi di st antcepsitatiore ok thei desiced Smcfipnsm Suvh mediésativpy aracunsiggeedfte boy witin ax| es

44 d 44b. | | t tive.embod) t .th I f.t.he | oad-beari
ancel s a0tbayOffor! BE MEhalEie Ho o eren ers o BpitgReG P HOUTRRI S aoa
32b apyl t hRsSEmenshsset of gui de wheel s 34a, 34b, and instead may be

positioned nore towards the first set of guide wheels 32a, 32b than the
second set of guide wheels 34a, 34b, or vice versa.[037] As shown in Figure

4, positi | ow t he i de el. 32b. of. the first  pai f qui de,wheel s
Y5 B5t abfEE Wi isence s8 Ve Sabe o avirab bk el jol nd SR GHTERY e
gui de V"heﬁ'lboﬁx%bgmﬁﬁe Whgelb) Eath iRALEe Bh 24 £ me@bgrésﬁecﬁva?ﬁhkids zR%nyheel
36. Preferably, "the stabili1zing wheel 36 has an axle 54 that is co-axial
with the axh kavaxesbf tdtatiquibdeanetiatetally 2dfsein@in theex-diredtion) xi onp sibeef th88 has

18, o e Sl e RS S 2 T
wheels 34a and 34b (namely the outboard guide wheels) each include an axle 44a and
44b respectively. Axles 44a and 44b have axes of rotation that are laterally offset (in the
x-direction) to the opposite side of the axis of rotation of the load bearing wheels 30.
Axles 42a, 42b, 44a and 44b are operative for being substantially parallel to the two side

20  surfaces 20 of the monorail track 16 when in operation.

[036] In accordance with a non-limiting example of implementation, the first pair of
guide wheels 32a and 32b and the second pair of guide wheels 34a and 34b are
positioned such that the axle 40 of the load-bearing wheels 30 is positioned centrally
25  between the first pair of guide wheels 32a, 32b and the second pair of guide wheels 34a,
34b. More specifically, the axis of rotation 40 is equidistant in the x direction from the
axles 42a, 42b and from the axles 44a and 44b. In an alternative embodiment, the axle
of the load-bearing wheels 30 may not be equidistant between the first set of guide
wheels 32a, 32b and the second set of guide wheels 34a, 34b, and instead may be
30 positioned more towards the first set of guide wheels 32a, 32b than the second set of

guide wheels 34a, 34b, or vice versa.
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respective guide wheels 32b and 32b in the z-direction, such that they are
positioned beneath the inboard gui de wheels. In accordance with a

non- | i m twogoemsodrment , the stabilizing wheels 36 and B8TamAPo®itézoned a
di stance of between 12 inches and 60 inches (in the z direction) away from

gui de whel3y] A2anawd i8S Zhyuré esmﬁdn\ealbselow thesdindd Ghed) BB\ Tthe HEst pRRIOECT at ed
that this distance may vary 3gend|n on different constructions and

appl i cat i gwide atheplads g@gaibehzln'g eeltXepndeihough Itﬂ)é§b<PW1bem)Sé@F1P¢ belowithe gui de

wheel s 32a .and,32b, nee he CH - axij a wht h st abi and 38
respecti vef ? ?bﬁéﬂg?&fr%g})ag ! Y—lh%els > % Statf hzmgt Q%ew gfer g’él 38 is
support edtﬂeeslmzhn ke dBasvhie@lle 32h& Vs @oSMPPNithi thE aﬁremzaﬁ)f thél ghilde
non-limting enbodi nent shown, the supporting arm 56 extends fromthe body

portich 22/h9¢1 3t2h@né Thﬁgﬂtéllh%n@“&légil%g hies aptaxle Wolhaliarcg-aaingvath theederBht it is

o 1t “snbits SROERRFIR: afe Tiing whedh 3B gt BeanBafiERncafrd® e

stabi | i zi pgpiee!guif} WRAHIKIBE asd! PP Btk PMirkdiRnS biGl @avihed aRO s@noh‘édl n a
vari ety of dlfferent manners, other than arm 56. So |ong as the stabilizing

wheel 38 benegtcthe aubaapd ghide gvh¢glse1raaacerdbo@ﬁ with4 rsqmclhntttmatendmden@m the

posi tioned rectl ath,,.and co-.ax axl e 42b.of t gui de
Cheel | 3obstabiah, ylecls 36 APT 2S-HE maEpTYh s diime GroPEn 1 THE ShhgPa- ax e
bogi e1d4 {fen&¥in W&Eec‘ﬁ@%dy”ﬁ&rﬂ%uﬁfetwhe‘élstm%H 30BeregpHRRO] Im%@ndn 56 has
been described with respect to stabilizing wheel 38, it should

under st ootowbnat, thee appmbiatdadzithy Wheetlis@6cd whiye hvargndeenBiags een dlfﬁfrﬁltgur e 4)
is also secured.to t

St abi |1 2i O HREA R YBlcHi0e Ry the BRER ¢ HBTpR o GrOTHY rBRelie

i nventi ongjge thiRdeld B8 3hdN326 MRY 8@ HeOkdBHalOlvithi SMBiK-iRE whekEs! 7 8nd 38
parts.[039] By positioning the stabilizing wheels 36 and 38 beneath the

gui de- wheedspe@Ralyand 32b in the z-direction, the stabilizing wheels 36 and
38 aci to prevent the rolling of the single-axle bogie 14 about the
monor & | track 16, which in turn reduces the rolling of

[038] Referring back to Figure 4, the stabilizing wheel 38 is supported beneath the
guide wheel 32b by a supporting arm 56. In the non-limiting embodiment shown, the
supporting arm 56 extends from the body portion 22 of the single-axle bogie 14 at a
downward angle, such that it is positioned at an angle in relation to the axle 54 of the
20  stabilizing wheel 38. It should be appreciated that in an alternative embodiment, the
stabilizing wheel 38 could be supported by the single axle bogie 14 in a variety of
different manners, other than arm 56. So long as the stabilizing wheel 38 is secured to
the single-axle bogie 14 such that axle 54 is positioned directly beneath, and co-axial
with, the axle 42b of the guide wheel 32b, then the stabilizing wheel 38 can be mounted
25  to the single axle bogie 14 in any manner known in the art. Although the supporting arm
56 has been described with respect to stabilizing wheel 38, it should be understood that
the stabilizing wheel 36 (which cannot be seen in Figure 4) is also secured to the single
axle bogie 14 in the same manner as stabilizing wheel 38. Yet another non-limiting
aspect of the present invention is that the arm 56 may be formed of single or multiple

30  parts.
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the nonorail car 12. More specifically, by having the stabilizing wheels 36
and 38 positioned directly beneath respective guide wheels 32a and 32b, the
axl es of wbeoguisda7wheel s and the stabilizing wheel s remairrcAzobavearti al |y
parallel to the side surfaces 20 of the nmonorail track 16 during travel.

040] I n gd89]iBwpositipnimOsi siablizig Whglsieid 3ZbédahBebsddGhed8 30k et |y
Lel OEN, ang co]ax}iegklmwith, t he uZi e wheel s 32a and 32b,é§hordieng effects

t hat occur32Rtehe mrdiraesiony Hielstabilizing whedls Y6 20d 88 avelospravant tie toBmgfahe

reduced. |k [ - 1Lan such as .that sh in Figyre re the
st agi li zi nsgl %g}éfﬁ%%?gfﬁ%ﬁ ttéeorﬁlgﬁorﬁ tt(ﬁﬁgr%% Wg\‘l\%dfl:}@“\/ﬂ%a'é“f% lﬂ)“?/v\F,\%‘i‘L3 g ﬁé
monor ai | tth@@konordiV e, 1Mo bpeclfic@By,0by hiMan¥hBEkabARiHOwhE P88  dnigosred on
the chord of the curve at the sane tine, thus |leading to an offset and

undesi Pablrositigned gdirectlydepenih eespeative gaideantheslshilgi and, 32bathieyaxfes oif theomudk

stabilizi eel.s, can .cause .m sal i gnment of the | e of .the | oad:bearing
wheel s as Q&‘eﬁ%.a%ﬁgﬁeﬁ{&flﬁmggm}}e %f?mgﬂéuﬁ%%f}qﬁléﬂ?ﬁﬁgéo@ tﬁ%@%ﬁﬁ“&"ée%&%ﬁés 32a,
32b, 34a ahémddbradneicladitihgiragWheel s 36, 38 of the present inv_enjtl on

al | ow the gui de wheel s 32a, %Zb, 34a and 34b, as well as the stabilizing

wheels 36 and 38, to follow the curvature of the nonorail track during

travel wt t_creating any.unwanted rolling effects...In addition, the fact
that ther 6161%51 Iﬂ&dgﬁoae%wﬁ%%ﬁm&?g gf%%??‘ﬁ??ﬁd&ﬁﬁ%éﬁ Bgsqnfe%}ﬁgalo@’eﬁ{l‘? &1y with
respeqy t Quidvithoald-ReRMING1VIaehE 330, &B?&h%éff?mhﬁo&ﬂ%ﬁéﬂ i R0 timm
alignment of the |oad-bearing wheels wth the direction of travel. Tn other
wor ds, it cpeerssembdlyt he traxtle ad@undf bankde akeo sedlubeiarin mgexxibmedlesig%l[@ (bwrhbs téhgl gned
radi al | ith the.curvature the.track 16 at all .tinmes. [042] As best
Shown | FhoP a8 TiERG) gVt dhe s Wheon Ser palantd taesrhsdBida oned
beneat h t RgneelsnA&S the HbHdIS] WAGEHTVRR RofAlft3elo Fhe WhEIS 'c&gli%e%égiﬁgﬁé%pl e 14.
When the single-axle bogie 14 1s nounted to the nonorail car ) e

st abi | i zi g thihelgird 08 6ie @Bveant chpomid timaghusleadihg td aboffiset asd tiedesitalil b1l

| oad- tigar Ioqlgthe eogglies. I%O dua hgxlle ri?oog?ers? b?ililc}i/epgsfiticgng?l stabilizing wheels can cause

misalignment of the axle of the load-bearing wheels as well.

[041] In contrast, the positioning of the guide wheels 32a, 32b, 34a and 34b and
stabilizing wheels 36, 38 of the present invention allow the guide wheels 32a, 32b, 34a

20  and 34b, as well as the stabilizing wheels 36 and 38, to follow the curvature of the
monorail track during travel without creating any unwanted rolling effects. In addition,
the fact that there is no guide wheel or stabilizing wheel positioned centrally with
respect to the load-bearing wheels 30 enables stable operation and optimum alignment
of the load-bearing wheels with the direction of travel. In other words, it permits the

25  axle 40 of the load-bearing wheels 30 to be aligned radially with the curvature of the
track 16 at all times.

[042] As best shown in Figures 3 and 4, the stabilizing wheels 36 and 38 are positioned
beneath the “inboard” guide wheels 32a and 32b of the single axle bogie 14. When the
30  single-axle bogie 14 is mounted to the monorail car 12, the stabilizing wheels 36, 38 are
positioned on the inboard side of the load-bearing wheels 30. The inboard side of the

load-bearing wheels 30 is the side that is closest to the centre of the railcar and the
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| oad- bearing wheels 30 is the side that is closest to the centre of the
rai |l car and t heoutboard side of the | oad-bearing wheels 30 is the side that
i s cl oseswotoodisesiend of the railcar. It shoul d, howevePrCThA2apmoe?at ed
that the stabilizing wheels 36, 38 could also be positioned beneath the

" out boar doytBsHrél 8idehTehs |catt ety %ﬂ&l@ﬁoﬁﬁ&e%h%& i%l&h(%eQQﬂiﬂ?e diftl §f thiout

departing fromthe spirit of the invention. [043] t hough not shown in the
Fi gur es, tafica. dbshouldyihpiveyerebd eptiremated dfat theestqivilegingwhicely 864 3%enuld hlgo

singl e-ax] e bogie,14 can_ further .includ ani f provi ding .
cnhancensi PRGGH PPt LR aPUEOEA Ser ISP Ha gt af eBbEe S ienc as 1 or
provi di UglzPMtﬁ&tQﬂpﬁ{in%%ﬁi 0B sFigit bl Al inddfidd. | N accordance with a further
non-limting enbodi ment of the present invention, as illustrated in Figures

8 and 9, the single-axle bogie 14 can include four stabilizing wheels, such
that two stapilizing wheels.3 . located on one si.de.of the nonorail
rack 16 DHA Bt RoVR & GabRweRan g W B RS SRR PERIE of t he
monor ai | {§8¢knl Ghe _-Eli}ig‘?e-%@rb%g‘ié‘% LHCERtHe iAciBi@hdchAtifEs %@%ko@ﬁﬁgat h
each of the tfour guide wheel s 32a, 32b, 34a and 34b respectivély. In this
manner, t érhascangng tavnoe-rblb gheragtéristas dfothe nreedib bogiaysichi asgfoalpomgdiegach si de
surface 20 of the npnorail track. By including four wheels per side of the
singl e axPléC?WEﬁﬂréorflﬂn GRESL ol | stiffness is increased, thus hel ping to
furth mtigate the effects of roll-induced steering. [045] Each of the
stabili1zing wheels 36 is positioned beneath, and co-axial with, the

respect i vip4dinde coddandeswis a fanttcr dda-liaridng aahodimehhiel the ptesért Znvegtivhes| s 38
is positigned beneath, and co-axi al, vi/ith t he respective gui de eel s 32b,

and 34b i Hlusticd ipitigees Snand) 4By sipeleseslrpbeis |Aetlonclvie dewetiphiagea
nonor ai | Le J dance. W i y ! i bel ow
W th ref chinds spih FRERKFaMRAL WAL ROBEABERL PRI OB e RBERORRE, o
met hod i nye k@ sv@stavilidinggvikee3@Byarp dodatedron(thel otheasidb ofithepnoddraintradk) 16.hat i s
suitable for supporting a nonorail car_over the nmpnorail track 16. At step

72, the nibiigacans th itheae imbaiAbiingeheehkensatheaph pt thsoumeuide Pheeltbsbr ai |
bogi e 14 %b,lﬁg%d 9%E respectively. In this manner, the single-axle bogie 14 has four wheels

travelling along each side surface 20 of the monorail track. By including four wheels per
side of the single axle bogie 14, the roll stiffness is increased, thus helping to further
mitigate the effects of roll-induced steering.

20
[045] Each of the stabilizing wheels 36 is positioned beneath, and co-axial with, the
respective guide wheels 32a and 34a and each of the stabilizing wheels 38 is positioned

beneath, and co-axial with, the respective guide wheels 32b, and 34b in the z-direction.

25 [046] An exemplary method of assembling a monorail bogie in accordance with the
present invention is described below with reference to the flow chart in Figure 7. Firstly,
at step 70, the method involves providing a body portion (such as body portion 22) that
is suitable for supporting a monorail car over the monorail track 16. At step 72, the
method comprises mounting to the body portion 22 of the monorail bogie 14 at least one

30 load-bearing wheel 30 such that the load-bearing wheel has an axis of rotation 40 that 1s

parallel to the running surface 18 of the monorail track. As described above the load

14



| oad- beari ng wheel 30 such that the |oad-bearing wheel has an axis of
rotation 40 that is parallel to the running surface 18 of the nonorail
track. Aswoesewiskad above the | oadbeari ng wheel (s) 30 caoTh2swmoorseed by
the first and second side portions 24, 26 of the body portion 22. [047] At

step 74 tharifR sl J)@btdaﬁrbe%s}%w tH@Hth hi@sdcond Side PORONP Ok 11606 RS
i nboard pair of guide wheels 32a, such that each gui de wheel of the

i nboard peady poftigndZde wheel s 32a, 32b is positioned to make contact with a
respective one of the first and second side surfaces 20 of the nonorail
track 16, and at step 76 nounting to the body portion 22 an outboard pair

of guide WQ?FAﬁst@ﬁ% tl?e‘lﬁet%l@ Furktt CoRpa s IO ERINYAG Ble HOly PBRIAUNAABSH] Pai r of

gui de wheel s 34a, 34b is also positioned to make contact wth a respective
one of5 t heaif of gmd@wdie@eéam&%t slechsthatf cacke guide vdfeet betheonmagd pait DfagllndQG Each

de whee f.th b ol f de wheel 32 32b h
Jotati on Shert 730 SbuRoRripBR o Hkd daae Nih e RaRtive ohe AE Tk PELAPY uai
of gui de yheRl sidddgmcidbo fmh@ﬂma&aﬁ (K18 3 BidffG itbfiheRPBEougl Y. The

axes of rotation 42a, 42b of the inboard pair of guide whe ‘f?s 32a
bei ng of f pation 62(an@uthodﬂl wir ofhmidecwbead$ 342 134b isach that aich ighielelvdwdl dfethe i ng

QUL de. vheditoda paraah BFrghetT b 149 Sndlspgosioaet s CRECLRI 87
rotatjpn f%fs%échee Ioﬁ@@f hﬁaﬁﬂsp Qnd"@%h%%)de%grfa@s Ry J)fythe %oﬁ}ﬁptrzz& 16 h!%cﬁrEt hod

i nvol ves nti ng | east one st l'1zing wheel 36, 38 co-axially with
each one gﬁdsmhdell crftihanmbopai pambf gumdd@vhﬂﬂkséiZa Sz?cahas"‘,étbamsuéhotaﬂnm 42de

stabilizing wheels 36, 38 contact_ the first. and secaon ide su

respect | v‘éf%/resw@gf Yy #pcheachy whegl of theogBe3Te wair q:,fr%fﬁ Whsels %%% %gﬁom in
the flow ﬁi&a&{ an & DWtRon /444 N9, TRLR Jlfrfﬁb%xé‘s%‘fpfdtﬁ% Wa?%%g ﬁ%&""o
addi tion stabl | i zing ee é such that hey are co-axial wth the

respect i vinbomépadfoftgnileseltets322aB2b béinguifae tobeekide 34 theamth F4btatids 48uch,

t he nonorai |l bogi e 14 manufactured accordi ng. to this addition step wll
i ncl ubfe aomﬁécra%daealalﬂg PBelts) panddhepiasiol rotgtion s 44b alsthe ﬁa%ﬁaridrpam ures 8

and 9. guide wheels 34a, 34b being offset to an opposite side of the axis of rotation of the load
bearing wheel(s) 30. Finally, at step 78, the method involves mounting at least one
stabilizing wheel 36, 38 co-axially with each one of said inboard pair of guide wheels
32a, 32b, such that the stabilizing wheels 36, 38 contact the first and second side

20  surfaces 20 respectively.

[048] In accordance with an optional embodiment not shown in the flow chart of Figure
7, the method further comprises providing two additional stabilizing wheels such that
they are co-axial with the respective ones of the second pair of guide wheels 34a and
25  34b. As such, the monorail bogie 14 manufactured according to this additional step will

include a total of at least four stabilizing wheels, as shown in Figures 8 and 9.

[049] Furthermore, an exemplary method of retrofitting an existing monorail bogie with
stabilizing wheels in order to reduce rolling effects will be described below. The
30  monorail bogie to be retrofitted with stabilizing wheels will comprise at least one load-
bearing wheel for running along a monorail track, such that when in operation, the load-

bearing wheel has an axis of rotation that is parallel to the running surface of the

15



[049] Furthernore, an exenplary nmethod of retrofitting an existing nonorail
bogie with stabilizing wheels in order to reduce rolling effects will be
descri bedwbebevi32dine nonorail bogie to be retrofitted wpCh/GRaddodsRng
wheels will conprise at | east one | oadbearing wheel for running along a
nonor ai | fp&GKil t%ﬁhTB@%oﬂﬁ?ﬁf‘bb e QPRI &l cotnBfisd Qﬁ‘ql‘?&?&l’r&?ﬁ ngllldgas an
axis of rotation that iIs parall to the running surface of thenbnorail
track. Thehenbmposatidnedagiealei bd»ntzicm Mlﬂerespwmelcses af thelhowrand pecondofidgui de

wheel s positioned to mak hres iV of theflrs and
second si YT efgh%gloa?f H@CEGHg ARe cg”é‘f? %E‘?“iﬁ)‘%ﬁsbpoﬁﬁii 0 BRXGui de
wheel s po BBkE and
second si &djélwscﬁ{r@gcrg%eof t hrfée@%ﬁrofeﬁ%ﬁéé &%Hr%gﬁ[%%g%gﬁfﬁgﬁgf% %ﬂ {rﬁéé(. i nboar d
pai r of gﬂaodiegmdaewh&l lodi sheainbaacil pawfof igoidatwinse]s lmﬂ(}inelalsmfg‘ataden vindedaclof t he

out board alr gui de wheel s has.an_axis of rotatio The axes of rotation
of the i ortytg? oythrerd Riffeel guidy wheels bet 4% G413, retatien ofheces aki s of

rotation I [ ation
of the OUI?E%‘??S“f%é% IPBaR PR S IR PRI ATHREE) onE e LD Rl Ot The
axis of raftthtiableastforeHeadbedrimgstheehent] dxdates afirogtivd eéthe oltsoand phiodf of
retrofitting c ri ses_nounting to a body partion of the existin m)norall
bogi e a ey wE%Ewm 1961 ‘QrifhORREPIE sidecrite &xip poratatiog %frﬂﬁﬁ atﬁ%ﬁhw {0 the
firstygsu r { r

st ab| I Zpﬁéﬁh&ggﬁe@% 2% gcr)]{ é:}11§<0|%a ﬁt]'ng g?wgﬁ%ogﬂgl@c} [ nbgg’%g & &{ gev\,heel S
and rTDuntd:mglrig(Inbﬂi’(ﬁal"& &oginc ﬁmpwpbrtm amnand 5@&@1@ syipaktidg aﬁ-nngqounaﬁg such
that the second stabilizing wheel is coaxial with the other one of the pair

of i nboar@ BEfiE snesing ar{nofs‘él_[st mlﬁwgwﬂteﬁbswshé@éme fimgt gehilipng mhselieen
descri bed%d &lgo&ﬁhd&{eaﬁ &edf Poh fgﬁfds %%Fs 5 &%&hﬁ‘ﬁ té’rﬂ?ef oﬁ§’
reri nenen

enbodi nen ereof, varl ations an S are possi Ie vm

depar t i ngsuppofingemspiecoid ahbilibiagiwheeniuchnhat Thesebad §tabill1lz SglepEisd- t he
invention should be Iimted only by the appended cl ai ns an§ their

equi vl entxdaloyifl tsother ope pipthe pair 1of Bbgid whgshorti ng a nonorail car
travel ling over a nonorail track, the nonorail track having a running
surface, a first side surface and a second

[050] Although the present invention has been described in considerable detail with
reference to certain preferred embodiments thereof, variations and refinements are
possible without departing from the spirit of the invention. Therefore, the scope of the

20  invention should be limited only by the appended claims and their equivalents.
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side surface, said nonorail bogie conprising: at |east one |oad-bearing
wheel for running along the running surface of the nonorail track, the at

| east onewbcea@/B3edari ng wheel having an axis of rotationpPChata2o®/opersal | el to
the running surface; an inboard pair of guide wheels, each guide wheel of
said i nboard pair of guide wheels being positioned to make contact with a
respective one of the first and second side surfaces of the nonorail track;
an out boar €IpsiMSof gui de wheel s, each gui de wheel of said outboard pair of
gui de wheel s being positioned to make contact with a respective one of the
first and second side surfaces of the nonorail track, each guide wheel of
sai d inboard p i ﬂggﬂﬁ havi i : j h gui de
wheel of sald %U?B%%?g%gg?r of gﬁ?ﬁg%dﬁggﬁ§l a&%ﬁgmg%%ggﬁgﬂg?ﬂgggg?fon t he
axes of rotati de mbn&aildra'chbmamg Ppainhingf sugfacelen filsesids shefaceyamal § sedontio one

side of said axis rota élon of sajd at | east one | oad bearing wheel, and

sai d axes of ré‘tdﬁts}l‘é?‘fsee)?al QOHOWtbSS%QT“B‘&SF‘gOf gw de V\/neel s being offset to
an opposite side i S ﬁﬂﬁ ehbearing
wheel ; and at |ea§{k%%éQ§?§EﬁF%§F%QEWﬁ S|t aX| éQ ﬁ]leach one

of said inboard paidnogiil gvabldeth\a/rmellesm (ihe Ibadmeamlag IwHaelghewag mleﬁxmeﬂ in
claim1, wherein said npnorail bogie is one of a single-axle bogie, a
doubl e axl e bogi er%ﬁ@orathﬁmswaé&h@%@mémg@ AC%onorai|l bogie as defined in

claim2, wherein i el, i IIy on
sai d nonor ai | bog?lgI %&g@g@%%@p@g;{%ﬂ@g as 3%’? g/gla%lnoqc %@nﬁgﬁﬁﬁ
conpri gong at | eaghidencéhedlscizing ﬁdsﬂ@n‘éﬁl&ﬁinah@&d)ﬁta@ﬂﬁdl bedspovtieache Of]ﬁleOf sai d

out board pair of quide wheels. 5. A nonorail bogie as defined in claim2,
wherein said at | dasitandsecosd sisielsifageg of the monorail track;

- an outboard pair of guide wheels, each guide wheel of said outboard pair of
guide wheels being positioned to make contact with a respective one of the
first and second side surfaces of the monorail track, each guide wheel of

15 said inboard pair of guide wheels having an axis of rotation and each guide
wheel of said outboard pair of guide wheels having an axis of rotation, the
axes of rotation of said inboard pair of guide wheels being offset to one side
of said axis of rotation of said at least one load bearing wheel, and said axes
of rotation of said outboard pair of guide wheels being offset to an opposite

20 side of said axis of rotation of said at least one load bearing wheel; and

- at least one stabilizing wheel situated co-axially with each one of said

inboard pair of guide wheels.

2. A monorail bogie as defined in claim 1, wherein said monorail bogie is one of a

25 single-axle bogie, a double axle bogie and a multi-axle bogie.

3. A monorail bogie as defined in claim 2, wherein said inboard guide wheels are

positioned symmetrically on said monorail bogie.
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wheel is supported by an arm portion that extend froma body portion of
said nonorail bogie. 6. A nonorail bogie as defined in claiml, wherein

sai d axeswofowi3atiron of said inboard pair of guide wheels/Gndsmadiw2axes of
rotation of said outboard pair of guide wheels are positioned equidi stant
fromsaid axis of rotation of said |oad bearing wheel. 7. A nonorail bogie
as defined in claiml, wherein at |east a portion of said nonorail bogie is
formed frow st @aelmondraiAbopieoasaidefinal imsdambly fhaliert camaiding1gt deBt oae
nmonorail track, the nonorail track having a running surface, a first side
surface and a S@bibigingswheslRnsttiongd belgwy eﬁ%@%@ﬁ sgigh oubewdajr ebapidesing: -
a nonorail car;;and at |east one nonorail bogie connected to said nonorail
car, said at |east one nonorail bogie conprising: i) at |east one

| oad- bearing wheel for running along the running surface of the nonorail
track, the at |east one | oad-hbearing wheel having an axis of rotation that
is parafl eP-t o/ mOnpiInkage auetired i elyinyd, WhBkSHY sripat leas Ofgeui;télléh%ﬁéel s,

each gui de_whegl 0f . g g | AIRALH R bR B RS, REIVIGRES bt gped Lo

make contact wth a re e ofe surtaces of
t he nonorai l tmkyraﬂibdgie an out board pair of gui de wheel s, each gui de wheel
of said outboard pair of guide wheels being positioned to make contact with
a respective one of the first and second si de surfaces of the nonorail

track, eac gui e _whe of .s oar aj | n axis

of rotatio an% eac I%ﬂ b S \%%geflnegf gscgalugl %éc{glgdg agd:ﬁu}rlglgo%L rﬁtat]%g \Mgiala

havi ngian axis nﬂfoafcpﬁzﬂi bﬂ@mdé hﬂleél)seﬁid@&dl’&%ﬁbf ﬁtﬂatﬁfn Stadatl bﬁtb&ﬁrﬂ(i)aﬁaif r of
guide wheels are positioned equidistant from said axis of rotation of said load

bearing wheel.

7. A monorail bogie as defined in claim 1, wherein at least a portion of said

15 monorail bogie is formed from steel.

8. A monorail car assembly for travelling over a monorail track, the monorail track
having a running surface, a first side surface and a second side surface, said
monorail car assembly comprising:

20 - amonorail car; and
- at least one monorail bogie connected to said monorail car, said at least one
monorail bogie comprising;
1) at least one load-bearing wheel for running along the running
surface of the monorail track, the at least one load-bearing wheel
25 having an axis of rotation that is parallel to the running surface;
i1) an inboard pair of guide wheels, each guide wheel of said inboard
pair of guide wheels being positioned to make contact with a respective
one of the first and second side surfaces of the monorail track;
1i1) an outboard pair of guide wheels, each guide wheel of said outboard
30 pair of guide wheels being positioned to make contact with a respective

one of the first and second side surfaces of the monorail track, each

18



gui de wheels being offset to one side of said axis of rotation of said at

| east one | oad bearing wheel, and said axes of rotation of said outboard
pai r of gwmodeoosedl’s bei ng of fset to an opposite side ofPCTaiato@iosicof
rotation of said at |east one | oad bearing wheel; and iv) at |east one
stabilizing wheel situated co-axially with each one of said inboard pair of
gui de wheels. 9. A nonorail car assenbly as defined in claim8, wherein
sai d nonorail bogi e igaideneheaf oé ssidnigbeardxjaér dOgiide whedle Halvimgaad exibadi e and
a nmulti-axle bogie. 10. A nonorail car assenbly as defined in claimS8,

wher ei n sai d i nboar d @i 24h sxhseude Wheel; ¢f %%8“@9‘#\49&% ehagyige stheeli d
nonorail bogie. 11. i eml i Ly Gl A .. feurt her
conprising at |east @%‘gﬂgg{e{%ﬂsi %tga%%’etgP a%gs??g %g%ié)ggggkfgﬁﬁ{égdéﬁ]pgfﬁgffof sai d
out board pair of gui geidetvdekB.belnd offsetnaiesdide 6Rdaidaddeoblofatim cfahidngd i n
claim8, wherein said at |east one stabilizing wheel is supported bg an arm
portiondthat extend f938hens Ipestiyeasiaerihsal apd saud axeroraptation ng@utbe%r A

nonorail car assenbl¥%?%53§%%p§ﬂg%¥g&%ghggggthgg]&%ngg d?$§&igingpation

of said inboard pair axe on of said

out board pair of gui deatibreef aiddtdefdpsidioahbehriegwhdelstant from said axis of
rotation of said | oad bearing wheel. 14. A nponorail car assenbly as defined
in claim13, wheré&n agt jcagisenegstplibizingwhsel siyatedemaxially witbgrashjogetdr med
fromsteel.15. A nEtQ%ﬂi&&%ﬂf&ﬁféﬁéﬁ&g&ﬂ&ﬂ@ nmonor ai | bogi e conpri sing:

provi ding a body portion sul e T0r supporting a nonorail car over a
nonor aijh track, the nonorail track having a running surface, a first side

surface and a second side surface; _ ) o ) o
A monorail car assembly as defined in claim 8, wherein said monorail bogie is

one of a single-axle bogie, a double axle bogie and a multi-axle bogie.

10. A monorail car assembly as defined in claim 8, wherein said inboard guide

15 wheels are positioned symmetrically on said monorail bogie.

11. A monorail car assembly as defined in claim 8, further comprising at least one
stabilizing wheel positioned below each one of said outboard pair of guide
wheels.

20

12. A monorail car assembly as defined in claim 8, wherein said at least one

stabilizing wheel is supported by an arm portion that extend from a body portion

of said monorail bogie.

25 13. A monorail car assembly as defined in claim 8, wherein said axes of rotation of
said inboard pair of guide wheels and said axes of rotation of said outboard pair
of guide wheels are positioned equidistant from said axis of rotation of said load

bearing wheel.

30 14. A monorail car assembly as defined in claim 13, wherein at least a portion of

said monorail bogie is formed from steel.
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nounting to the body portion of the nonorail bogie at |east one | oadbearing
wheel such that, when in operation, said | oad-bearing wheel has an axis of
rotati on wohavows24aaral l el to the running surface of thePoDrExaY00dIACK;
mounting to the body portion an inboard pair of guide wheels, each guide
wheel of the inboard pair of guide wheels being positioned to make cont act
with a respective one of the first and second side surfaces of the nonorail
track; and nmounting to the body portion an outboard pair of guide wheels,

h id t d f de wheels b t dt
rergﬁe glcj)lnt g&%’mv\ﬁ‘[‘ﬂe'& ﬁ&ggrﬂ‘g%‘t %ﬁg‘a%%n‘?r légg,g‘fagi’mﬁﬁgngecglnggslogzl slu?chesoof

the monorail trackywhigg &l Hocgaﬁ&ugws%ﬁamfe%{ sQ;f)ch‘S% lnReAdHil Rat ovef o gui de
wheel s has an axis of rotation, and each gui de wheel of the out board pair
of gui de wheel s ha@namlatxa® olfe mohartailomgckt heyiggx e sunfing stiftdeon st side

i nboard_pair of gui els bg GT% offset to one side of the axis of
rotati on of the af'f aéﬁé‘{‘ BECMGSWESEEReg wheel , and the axes of rotation
of the outboard pa{dunfg g&'tﬁ’@b\ﬁ@ﬁf%%&ebﬁ%@fﬂoﬁs&ﬂt%gﬁ@ aP@@a@@bB@ 1§dade of
the axis of rotation of the at l|east one | oad bearing wheel; nounting at
| east one st abi |l i bearpgwhiseel smxh that] w&lblylmwpdnat&mchaldﬂxmddfeasag svheeitinaro pair

of gui de wheels, the tabl|l | s contactin first side surface

and the second si 8858 F‘Tt%ﬂf’é‘ ggertaﬁééwe rfémnﬁs "l‘or‘? ﬂ&’smﬁ%qriallllgad? 'n claim
15, wherein the Mapanaht PR fdy o Wheghiabatkas dafguibe axie
bogi e andarrultl-ax ogl e |nca|m1 wherein

said i bboard gui d@hﬁéieﬁthe mbeaxddmptcefcguiderw}hmlsrt@upg)posﬂtlmém m;ah«madsmaatal ly on
either side of the ponorail, track.18. A method as. defi ned |n claim 15,
further conprisi nd/iWouFfEPIryVe Sn¢ RE troist ard sasapd sidssurtenss of SiemepaBill i zi ng
wheel bel ow each Qrgg(’%dsal d outboard pair of

- mounting to the body portion an outboard pair of guide wheels, each guide
wheel of the outboard pair of guide wheels being positioned to make
15 contact with a respective one of the first and second side surfaces of the
monorail track, wherein each guide wheel of the inboard pair of guide
wheels has an axis of rotation, and each guide wheel of the outboard pair of
guide wheels has an axis of rotation, the axes of rotation of the inboard pair
of guide wheels being offset to one side of the axis of rotation of the at least
20 one load bearing wheel, and the axes of rotation of the outboard pair of
guide wheels being offset to an opposite side of the axis of rotation of the at
least one load bearing wheel;
- mounting at least one stabilizing wheel co-axially with each one of said
inboard pair of guide wheels, the stabilizing wheels contacting the first side

25 surface and the second side surface respectively.

16. A method as defined in claim 15, wherein the monorail bogie is one of a single-

axle bogie, a double axle bogie and a multi-axle bogie.

30 17. A method as defined in claim 15, wherein said inboard guide wheels are adapted

for being positioned symmetrically on either side of the monorail track.
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gui de wheels. 19. A nethod as defined in claim15, wherein each stabilizing
wheel is supported by an arm portion that extends froma body portion of

t he nonorwDl20vogea7 20. A net hod as defined in clai m15pCrtaneiwnootse

i nboard pair of guide wheels and the outboard pair of guide wheels are
nounted to the nonorail bogie such that the axes of rotation of the inboard
pair of guide wheels and the axes of rotation of the outboard pair of guide
wheel s are positioned equidistant fromthe axis of rotation of the |oad
beari ng wh alr of stabilizing wheels to a

monor ai | bag & A OIS OB Lo bR AR s O gRe 15,0 B ack

having a runni ggeguff18Ge ond sfa'bﬂ?zﬂngs W@el%&iéﬁ%%c@@ﬂe ?f %%Odiﬂb&akdj Sait Wi ace,
t he nonorai l bogle conprising at |east one | oad-bearing wheel for running

al ong a nonor aighidemdekls. such that when in operation, the |oad-bearing whee
has an axis of rotation that is parallel to the running surface of the
nonorait track, the nonorail bogie further conprising an inboard pair of

gui de wheelg p%m@mga%g'def?ném €128 526h eéantéacﬁ SSREC ﬁ%egﬁﬁ%u%{or{eb% yfirst

and second side surfaces of e nnnoral track and an outboard pair "~ of
gui de wheel s pasiatm pnetthntthatreateads fnmachody poltiaonaspbe mouerad egieof t he first
and second side surfaces of the nonorail track, wherein each gui de wheel of
the inboard pair of guide wheels has an axis of rotation, and each guide

wheel of thg oy Hl%g{oq RUeki &fmgaalﬂﬁl it Eﬁél\{\ﬁ@ﬁxﬁ?% gfdgt\?{éeférhndt he

axes of rotation of the In oard pair’o frset to one
si de ofiot he axitlse odtboart ghirad gnfdet\hbeeaast arbemmmdnte the)ad)nbeaalrbow wiehahat and

t he axes of rotation qof the outbo ai.r s being offset to
an opposite si de @?estolﬁé‘)té&‘i’%o%@er‘%{“&fqo%r of gyl “e FCIF é‘é‘gf hegiygs Pg@&‘tﬁéarl ng
wheel , said melbod GepR ghﬁ’%f ggﬁd@tv&ﬂégls afe g%égtgégﬁréd%ﬂﬁlms%t Blont B AR A |

bogie a first supportlng rma a second
rotation of the load bearing wheel.

15 21. A method for mounting a pair of stabilizing wheels to a monorail bogie for
travelling over a monorail track, the monorail track having a running surface, a
first side surface and a second side surface, the monorail bogie comprising at
least one load-bearing wheel for running along a monorail track, such that when
in operation, the load-bearing wheel has an axis of rotation that is parallel to the

20 running surface of the monorail track, the monorail bogie further comprising an
inboard pair of guide wheels positioned to make contact with respective ones of
the first and second side surfaces of the monorail track and an outboard pair of
guide wheels positioned to make contact with respective ones of the first and
second side surfaces of the monorail track, wherein each guide wheel of the

25 inboard pair of guide wheels has an axis of rotation, and each guide wheel of the
outboard pair of guide wheels has an axis of rotation, the axes of rotation of the
inboard pair of guide wheels being offset to one side of the axis of rotation of
the at least one load bearing wheel, and the axes of rotation of the outboard pair
of guide wheels being offset to an opposite side of the axis of rotation of the at

30 least one load bearing wheel, said method comprising:
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mounting to the first supporting arma first stabilizing wheel such that
the first stabilizing wheel is co-axial wwth a first one of the pair of

i nboar d gmodeomizedal’s; and nmounting to the second suppor PCmgA200@0second
stabilizing wheel such that the second stabilizing wheel is co-axial with a
second one of the pair of inboard guide wheels. 22. A nethod as defined in
claim?2l1l, further conprising: nounting to a body portion of the nonorail
bogi e a third supporniingtoa adypertzonf afiihe osonap dogieragfirar suppertingaimgnd o t he
third supporting arma.third.stabilizing wheel such that the third

stabi i zi ng wheel 2 REMd SURROFUEA™: ot ation that is co-axial with the a first
one of the pair ofautiioRs fle FHitdRpPHERE %mamrsmumimg Wikel QRMIRMIE
supporting arma fourth stabilizing wheel such that the fourth stabilizing
wheel has an axi sfigt stabileingwhedlats dosaxdd- with al fisst ohe tofighe peiecdridbamé of t he
pair of5 out board thllli de eel s.

de wheels; an
- mounting to the second supporting arm a second stabilizing wheel such that
the second stabilizing wheel is co-axial with a second one of the pair of

inboard guide wheels.

10 22, A method as defined in claim 21, further comprising:

mounting to a body portion of the monorail bogie a third supporting arm

and a fourth supporting arm;
- mounting to the third supporting arm a third stabilizing wheel such that the
third stabilizing wheel has an axis of rotation that is co-axial with the a first
15 one of the pair of outboard guide wheels; and
- mounting to the fourth supporting arm a fourth stabilizing wheel such that
the fourth stabilizing wheel has an axis of rotation that is co-axial with the a

second one of the pair of outboard guide wheels.
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