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TI TLE: A MONORAI L BOd E HAVI NG | MPROVED ROLL BEHAVI OR FI ELD OF THE
| NVENTION [1] The present invention relates to the field of nonorai
bogi es, and nore specifically, to nonorail bogies that include stabilizing

wheel s fo@o‘zﬂﬁﬁﬁﬂ]?g rol | behavior. BACKGROUND OF THE g NWENHobE [ 2]

Monor ail bogies are known in the art, and are used in many nonorail car

assenblie Y and

parti cul af% @tg\tl\% ‘gfﬁﬁaﬁﬁmﬁ@?;‘ﬁ%@?ﬂ%@@ Iﬁg@ﬁﬁg@a t endency
to roll fromside-to-side when traveling on a nonorail track, thus causing
t he nonor ai | car to sway fromside-to- 15 side. This rolling notion can be
concernin %ENT I n sonme cases can even be dangerous. 10031
In order to help prevent rolling effects, existing nonorail bogi es have
included stabilizing wheels that are p03|t|oned centrally with respect to
t he upper (0§31 dThey prdsers| imverz@nbrelatesr &0 plos iftel b 0€ dndromel bogies, h@dnmwr ai |l

track t ha%heglli}l%al 3}3 R§ m UI di %ggle? qﬁat 1nc:lumc O{aE)}rl!lLle'%‘ltﬁle)lnl\{éels For 1mrp¥ vn}ﬁ/ecrls t hr ough

Creates C I ng=etfects oral

curves i nbéhaeiot.r ack, mhlch in turn causes undesirable bogie roll. Mre
specifically, as the nonorail car travels through curves in the track, the
upper guide tires are positioned by the chord of the curvature while the

-l over st aghloEROUNIF OF THEANVEIer N M dpoi nt of the chord, thereby
resul}ang In an of fset and undesirable roll of the bogie.
[002] Monorail bogies are known in the art, and are used in many monorail car
assemblies. However, a common deficiency with monorail bogies, and particularly
straddle beam monorail bogies, is that they have a tendency to roll from side-to-side
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 centraily 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 bogic arrangement, wherein the
prior art bogie 4 includes four upper guide tires 6 and two lower guide tires 8. When the
priot 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 ca.n be

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



[004] Figure 1 shows a top plan view of a prior art bogi e arrangenent,
wherein the prior art bogie 4 includes four upper guide tires 6 and two

| ower guide tires 8. Wen the prior art bogie 4 travels on straight
sections of track, all of the tires 6 and 8 are in 30 alignnment. 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 jaﬁnﬁﬂdhydak$mmhj@hﬂoWﬂn@ﬁmMﬂ@séasemh@mHmMBmmguﬁdeﬂEHb@yuwaare
p05|t|oned W thin the center t he .ch . As such [de tires
8 are not2Uids HFY GniRHD FFAE %B%ff%ufmﬁﬁg%% (a%%%?em{ o ianﬁe Rl cﬁgg feates an
of fset. Thiish Rkliash r&r @RLESe 8cd. nbal ance in the railcar, which results in
roll about the track. [0051 I'n |ight of the above, it can be seen that
there is a need in the industry for an inproved nmonorail bogie that

al | evi at ggs Ay 8A5Es ¢ aBAY, it LALIIh GhRNALEDs Qeldfh fHelifdusdy tor 4N

| nproves t he vera vior of the nonorail bogie particularly
in curvesmpnwemnumotmamgwuhmnémwSkMNmRMﬂGﬁP@HEhBNvﬁmﬁmﬁmofﬁﬁnﬂﬂma§=f|rst
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a runni ngusditfaasensa first side surface and a second side surface, said
nonor ai |l bogie conprising: a body portion having a front portion and a
rear portion; at Ieast one | oad- bearing wheel for running along the

runni ng fﬁfg% by ack, the at |east one | oad-bearing wheel
bei ng poiﬁilone '%stantlaFﬁﬁﬁcentrally bet ween said front portion and
said rear portion; an inboard pair of QUIde wheel s | ocated in prOX|n1ty to
said fro orti n of said bod Lon nboard
pair of 3&?@ t§5p58'i hep%’g%/'}tp i‘ °et pmV 8‘1%%{@ G m\/\?te ﬁ&asu tive

one of tlaemandrgﬂ canN GhaSiGN Gves i L Moforafl ams tlnfa mmrmbncmahdvmg aa-knnn@g\
out board pair of QUIde wheel s Iocated in proxi sajd rear, ortlon of

sai d bodyufseset # Gt sEEH @Cﬁuaaé aiend st Eiaee 8 HB)&!P &93}3 BPPYEPE wheel s
bei ng pogy &g&% hQVlH% offOSIrAGH antd 2{ﬂaaﬂadr@(ﬁpﬁﬂte&s‘t’@n@l@@d@éarﬁ@@vﬁebﬁ‘éi and

second SI aces the nonorai |l track | east one stabilizing wheel
si t uat ed remsgplah yhaniunhingawhfaonef i rgpriadail ﬁb@@ﬁhﬁ plalicast one dedddeatifel s.

wheel being positioned substantially centrally between said front portion and said rear
portion; an inboard pair of guide wheels located in proximity to said front portion of said
body portlon each guide wheel of said inboard pair of guide wheels being positioned to
make contact with a respectxve one of the first and second side surfaces of the monorail
track; an outboard pair of guide wheels located in proximity to said rear portion of said
“body portion, 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; at least one stabilizing wheel situated co-axially with each one of said inboard pair

of guide wheels.

[007] In a second aspect of the invention, there is provided 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: a monorail

car; and at least one monorail bogie connected to said monorail car, the monorail bogie



[7] In a second aspect of the invention, there is provided a nonorail car
assenbly for travelling over a nonorail track, the nonorail track having a
running surface, a first side surface and a second side surface, said
nonorail car assenbly conprising: a nonorail car; and at |east one
nmonor ai | bogi e connected to said nonorail car, the nonorail bogie
. conprising a body portion having a front portion and a rear portion, said
~at | east Qpg 8RR RIdy RAUnChAAIL fihDBortibl aad al @@SorGfe shided-lbeabhag wWheel
for running al ong thé running surface of' the nonorail track, the at |east

one | oad-themriihbogih semphigingigh pbdeast enk dpaddisaminzgm tihael| fpr cupingplops 1Bs ween

sal d 11O ROF (e B RAMNLER" (RO LhOMhe ﬁ@%t N RgRE A el sahation
that is paraT%e 5 the running surface; i1) an inboar ai r of guide
wheel s, emciliogud cibstainedly @hirahi betivabosaid fipai portibn gud deidwesepatitre amy
positioned to nmake contact with a @Ssg ctive.onegpf,tge tigstdaﬁg §econd
si de sur fla¥i8g Braxth TofHaR Ahat 1% pyallel ot ruppg WHAY: & BRiPOBEY BT 86

wheel s, gAfde HcHEAM 28lde HWhesPbhaRUhBRR Paipai fuide GlitdEbAhe pbsitidel ng
positioned to nmake contact with a respective one of the first and second
si de sur fraakesontact wigh aesoective one attbe fegamd gesnd sidlserfagss of edoenbdhr d pair
of oui de eekis NAYIIHANAY il wh AL ChONe A WERAN AR MAREpiPbr Sl d
out board pai’r gur de "wheel s fhavi ng an aX|§ of rotation, the axes' of

rot ati on gofdesahetls bdom pasifaied tofmakei wetavhe@hs trepasvobhsef theofishandi de of

said axis of rotation of said at, |east one.load bearin eel ng.said

axes of ri6gads SBrf’fa@%PthS3{06'8’51?_}&7[&%%6?0%@16%\@%61\Rﬁ%aé(? lsngg%rl ﬁ”%‘f St g"él ef to an

0ppoSi t & et Habing @inthx@XbfSrotkioh Ah@khdNgade sakd disaldeasioaahpail ofguiblear i ng

wheel ; and iv) at | east one stabilizing wheel situated co-axiaélé with

- each one vdfeelsdiaingrilsoarisl opaptrtier. thupde Wheiten qiops) lnIbﬁm_é R Plge g‘ioe_ct of

the I nvent il el fdefifiel © Jfﬁ'é%\i’ded(g(% A 7R BodiahiBh oF Al fa el dnB oA BEARRE 1 |

bogi e conprisifng® providing a body portion suitable for supporting a

nonor ai | vagel, andraidaxsndraition ofwid odthaard paly opgrité phediabéing offsd toar

- portion and a rear portion,.the nonor.ail track havin ni.ng- face, a
first si PBPRYFSS eo‘cggf'li’(ﬁ1 aé“ss(éfcré’wg‘og i éa@lﬂ ?egéte?nerfl%%%elaﬁagt“%l%ghgg ,(ggﬁ;é[ portion

of the nger&ld sdPgig: *hed siasiteddexin@dviteach oge wheal inboat phinaf guidhien in -

. operation, said | oad-bearing wheel .is positioned substantially centrally

bet ween t®elsront portion and the rear portion and has an axis of rotation
that is parallel to the running surface of the nonorail track; nmounting to
t he body portion an inboard pair of guide wheels, each guide wheel of the
i nboard [{608] & achiidaspedieéits ibeintign.pgbeiktis preided o nialkad foo maadactfinga a
respective one of .the first and.secon i CeS .. i |

track; amPRBTHGSGCHPr it B@E}l/dm Erl‘t% P&j nstlérﬁg%gé{%ﬁ%%r ]? B@{p P M&& aJg;i:ij)ll[)ll(_?erf?l‘l:l/\/neeI s,
each gui @gr owhahorfail tRekOth ody goiah havifig gticdepatieehsd bHedangorpios;thé oned t o
make contact with a respective one of the, irs{ and secongrgﬁde ur f aces
of the nowBRHEil ragkdeying hawaing sudase §fitefesidhnbiocoind AR SEFFIHATT  of

gui de m%‘?&x@tiﬂ%ﬁo 0 vty EorﬂBn bR h RHorai PRI EAEsOS B B&In g AhctiNiclput boar d
pair of guide Wheels has an axis of rotation, the axes of rotation of the
i nboar d ety whbén guiogeratitreetaisl veil ihgardrfef wheeltis popidionsddsubstantislly esptrgllnf
rotation.of th | east ane.l oad bheari el . . g rotation
of the olbbus et SaFonar Rl P TR s R L AT bR Budllrif 21 ¢
the axi s tef runBingtsuicendf thhimodbralleask; reaentingadl tHeetaidy pgrtinesl inbordipsit ng at

| east one stabilizing wheel co-axiall ith each one of said.i.nbgard pair
of - gui do CRRKEP Bhedlh@agh GBS PHroh gt URdoe LR L E0Is MRS PRSP U Rur f ace
and the sggand,9kdgias ¥ rdBERivE 2RPBE tHeVBkand[ LA didk @rfheddrdrihampesahil of the
invention, there is provided a nethod for nmounting a pair of stabilizing
wheel s t dragk;rpa orantingloghebddyrportionas quthagrcorear ofguidsydieals) each geike t he
monorail track having a running surface, a first side surface and a second
side surface, the nonorail bogie conprising a front portion and a rear
portion at | east .one | oad-bearing wheel for running along a nonorai

track, such that when in operation, t?e | oad- bearing wheel is positioned
substantially centrally between the front portion and the rear portion and
has an axis of rotation that is parallel to the running surface of the
nonorail track, the nonorail bogie further conprising an inboard pair of
gui de wheel s positioned to nmake contact with respective ones of the first
and second side surfaces of the nonorail track and an outboard pair of
gui de wheel s positioned to make contact with respective ones of the first
and second side surfaces of the nonorail track, wherein each gui de whee

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



[11] In the acconpanying draw ngs: [12] Figure 1 shows a top plan view
of a prior art nonorail bogie having four upper 10 guide tires and two

| ower guide tires; 10131 Figure 2 shows a side view of a pair of nonorai
bogi es in accordance with a non-liniting exanple of the present invention,-
for supporting a nonorail car (shown in dotted |ines) over a nonorai

track; 15 [14] Figure 3 shows a front perspective, vie of one of the
monor ai | \0eg) 68 tff oifth&hd %aﬂ' of Oéuid'é wﬁée@é%&né SHAWRdoShale e fitntpe
nonorai | bogi e of Figure ure 5.shaws _a top view of the
monor ai | r@wc@edsrnemfghﬂ ‘érss and Eef?ljl pﬁ@ﬁlﬁf@wes @%ﬁéﬂ%@%‘aﬁfﬂ% \é{herelﬁeﬁﬁ%f t he

monor ai | Hegi ehdf of 8 YRl pa?15of g;h@& whbddh& ah SROVErotBRNmUicEH g exanpl e

of a flow diagramof - a nethod fof nanufacturi nonor ai |
accor dancegl @fhth% H@b%@%‘ﬁt(’f @ﬁ@%ﬁﬁl?% as an a[ngar}? eaﬂxgm‘\?a&%w Pont
per spect |tH@m\bbﬁ‘d/1ﬁfr of gﬁmeambis HeR@i Ffskito dBE @irdé@!ﬂﬂ@ andid &F ratatibn bfithe at

non-limtin I t at t h t t
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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 surface and

the second side surface respectively.

{009] In a fourth aspecf of the invenﬁon, there is prdvided a methdd for mounting a pair
of stabiliz’iﬂ'g 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 bom‘prising a front portion and a rear portion at least one load-bearing
wheel for running along a monorail track, such that when in operation, the load-bearing
wheel is pos_itioned- substantially centrally between the front portion and the rear portion
and has an axis of rotation that is parallel to the running surface of the monorail track, the
monorail bogic 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
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 least one load bearing wheel, said
method comprising: mounting to a body portion of the monorail bogie a first supporting
arm and a second supporting arm‘; mdunting 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 supportiﬁg 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.



[20] Figure 9 shows a side view of the nonorail bogie of Figure 8. 1021]

O her aspects and features of the present invention wll becone apparent

to those ordinarily skilled in the art upon review of the foll ow ng

descripti , ific enbodiments of the invention iQ-SeMuYAREIE®N W th

t he accorr%n%?gﬁégﬁiggur es. DETAI LED DESCRI PTI ON 1022] Jé}:ur njlmng now to the

- drawi ngs and referri%ﬂ?}o Fi n-Iin‘iti.ng Xa e of. a nonorail
v

ur .. an
car assenb!’fl TheseRad S B‘Pg f‘%"(’i‘fms{ ?fg@glﬂr?sﬁ%“ o W RGP NPT ack 16
i's 5 011 ughgaadneth th3RrHRAA% iskill GR thoRSS TR Ivid o CREMlionasg deseliptional | car 12
and two singl e-axle bogies 14 that are operative for supporting the
monor ai | epacificznbedimantseof thripy artipn apdibr aqeemparying EWEES-descri bed her ei n
bel ow, the nonorail bogies 14 in accordance with the present invention are .
operative for reducing the rolling novenent that is often experienced by

- ronor afl  BRIEFDESCRIPTION OFHEHIBARAWINGSway nminimal |y, fromside to 10

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

nmonor ai | | §5thd decolPhyindd@¥inges for a snoother, safer ride for
passenger lsm)lg!)nt ai nedﬁdﬂ\%i thin thé@rmnor ail car 12. 10231 Although the

nonorail car 12 shown in Figure 2 is a passenger car for carrying 15

passenger $uq4h ki Shopl e ' that. i, | bsfipatyiNErRM gt rent
t he rmnorz‘inlzll %ﬁlpelgs%é%l %@P@%lcklg&gé%la conot | vg&é?ﬁ agggar go ggar, %Sgtrhom
~ depar t10ng gliide firdslaed 80 Joiwter gdid¢ thes;

[013] Figure 2 shows a side view of a pair of monorail bogies in accordance with a non-
limiting example of the present invention, for supporting a monorail 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
i; ‘

[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] Figute 7 shows a non-limiting example of a flow diagram of a method for

manufacturing 2 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-limitinig 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.



i nvention. As such, the nonorail bogies 14 descri bed herein can be used
for any type of rail car, such as passenger cars, |oconotive cars, or
cargo cars anong other possibilities. 20 10241 In addition, the nonorai
bogi es thal, AhFashown in the Figures and that will be geseiipfodsd t he
present description are single-axle bogies 14. It shoul d, however, be
appreci ated that the present inventionis equally applicable to double
axl e bogies or multi-axle bogies. As such, the present invention is not -
limted tfpgj O8kespeEalOLh@fes o2 B3GR SHaMioh WilFbgobRapartiitotghe 6 is an
expanded vi ew of a single-axle bogie 14 in accordance w th the present

i nvent i onorditglys pilied imythe apjowpam Teyiews of Rosuiolssdng idgraatioh o4 SREMiT ai |
track 16, _and,.f [ cclar ity g i, 1. hout the

nonor ai | ggngﬁggf§Q@ﬁ§le@ﬁ%ﬁ%f@&uﬁﬁgﬁﬁ%%é?%%?&?$§§gﬁqi é%bng whi ch the
singl e-axle bogie 14 is designed to travel includes a substantially 1
hori zontal running surface 18 and two side 30 surfaces 20. The nonor ai
track 16 can be positioned al ong a ground-based gui deway, or can be .
supported on el evated structures above the ground, such as in the case o
an elevated transit system [26] Shown in Figure 3 is a ‘

t hree-di nensional Cartesian co-ordinate systemthat will be used as a -
reference for the purposes of the present description. As shown, the
X-axi s extends along the running surface 18 of the nonorail track 16. In
‘addition, the y-axis 5 extends from si de-to-side along the running surface
18, and the z-direction extends above and bel ow the running surface 18 of
the nonorail track 16 such that it is perpendicular to the running surface
18. [27] As best shown in Figure 3, the nonorail bogie 14 includes a body
portion 22 that 10 has a first side portion 24 and a second side portion
26 that are joined together by a front joining portion 28 and a rear '
joining portion 29. The body portion 22 of the single-axle bogie 14 can be
made of steel, or a steel alloy, anong other possibilities. It should be
appreci ated that the single-axle bogie 14 can be nade of a variety of
different materials, so long as they provide the desired strength and
rigidity characteristics for the intended



15application. [28] Wen the single-axle bogie 14 is positioned on the
nonorail track 16, the front-joining portion 28 and the rear-joining
portion 29 extend over the running surface 18 of the nonorail track 16. In

addi ti on, widWRed/ishet Side portion 24 and the second sidgPeifobsore 26 are
positioned such that they are adjacent respective ones of the two side -

surfaces f i rack 16. In the enbodi nent shown, the
front-joi %’%rrll%%‘or |g§&%ﬁg*1%&the rear-joining portion 29 are in the form
of rectangul ar shaped beans. It should, however, be appreciated that the

front-joining portion 28 and the.rear-j.oini rtion,. 29 could be_ of any
shape, si E@_zg'ﬁ‘&“%ﬁpi“’gtﬁr% firgyyings gpd Y‘%"%‘lﬁ f"a@g‘gggo‘? not{inting <HAPIEOf st si de
25 porti of pathopdedr Red®HOTE il flesuRABIE INTARIRE dvBEa Sidiglg-Pk acliogi e 14
together. In addition, the front-joining portion 28 and the rear-joining
porti oh 28lusiraseddthe mearetnilarar pssem Eﬁ&@@%ﬁ%mﬂwmh grf IZome e ginglepr

rear war dl i nal e- i i , - al | car
12 1 st et SFRe? PP 03| R SRR B MABrcil E nghb ARIGELS Brdrte AORRET ¢ om 20
can be poghkdk nad vill beidesveibediheraintbielow, dfe ihomva! bogasdH it hetordahee withgl e- ax| e
bogi e 3014 can travel .in either, directian \r}ﬁegar dl ess of i .tiﬁ‘}tori ntation on

the trackDEEPTESPHIBFRIGR 1R LPSHESE e aRS R "Thie BRI HE % % of t he

si ngl e- axbghegi-g b%‘l’n&n%ra‘?ﬂ%ﬁési YRR tBIBRGES 1 NGvdywRinkaly feakidego wheel s
30, a first pair of guide wheels 32a and 32b and a second pair of guide
wheel $0 34sidawdilgtrhvellstzovwribe mopprgil tracks)6. Iisie furn gaguesidhesolinE PEBIVIYT wheel s
36 and 38 hown iR Figure. 6). fiLis . Quli ig‘m?g ; 5 and
32b are iﬂﬁ%ﬁ?@“&ﬁ%&“ﬁkﬁe@‘é’%@ ag%gh%grt(!’eﬁ%g%ﬁ%%lnbg’ egzlé’ﬂﬁ%l a it/%é‘s\;{%g%nt act
the fir st smosthaeedndidsifagmssehzed canhenadoridrimibe mamackl caekhect i vel y. As used
herein, the "inboard gui de wheel s" are the guide wheels that are
positioned on the end of the bogie 14 that is closer to the centre of the
monor ai | gak| AkRG1BRAC RbnHllcaPl2 SWLINFRRIeS R4PpRRMee4ar &ir@aftyihpoar d
gui de wheels, and are positioned such that they contact the first and
secondls 10passegsrsoit shanid hoappresidted thaidk ap aiprative\eatbpdimest, theaponosikias  t he
"out boar d gui elsi are.th i de that . it n the
end of th&:EJ 68‘%?5 Stohgta}logo%l?%vseeofr %%r&%ﬂgﬁgh%t dtQ ﬁ%‘“%ﬁ%@gﬁ% E%lg?m&g shown,
t he nonor giventiRgise sdeh, dHesoriordl bigis 14 degiribed hersinabi bé ased dorvdngdyrs o86 and 38
that are positioned below, and co-axial wth, the inboa@dé&ui.ﬁ;.mﬁeel s 32a
and 32b. Fkfar-Euch $5I3FCRES SHSJOGUNRIIVE GHF; U 47488 SIS AMPRR eSS TPy wheel s
15 positioned beneath the inboard gui de wheels 32a and 32b. [030l The
| oad- bearing wheels 30, guide wheels 32a, 32b, 34a _and 34 and stabli zing
wheel 30 36 [023Blmaadslitipen theainbyoraib begios thatipisestiowhdndheFigutepagd ¢hah vall 96 be
pneumatic .tires,.sem -pneumatic. tires ja.r rtd . G tires,
metal whe nggnﬁch Jé]ng?;e dm{%glft (feggéo(ﬁ(gp are smgl%%kie%og!ﬂz@ Bar 1t bR, hhASL ine
appreciated that the present invention is equally applicable to double axle bogies or '

multi-axle bogies. As stch, 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 putposes of clarity, it is shown without the monorail car
12 attached thereio. The monorail track 16 along which the single-axle bogic 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.



20 tire or wheel known in the art. The | oad-bearing wheels 30 generally
have a di aneter of between 6 inches and 30 inches (however, smaller or

| arger diameter tires or wheels may be used depending on the required

appl i cati @iy 200938459 Ui de wheel s 32a, 32b, 34a and 34b anEysiakdobéknd
wheel s 36, 38 also generally have a dianeter of between 6 inches and 30

i nches (however, smaller or larger dianeter tires may be used depending 25
on the required application). Typically, the | oad bearing wheels 30 tend
to be of préhSmwrinnEpst Gniswhibreeckmpmiond! Gartdsian lpe-oddinatn systam gt Witk

stabili zi and quide wheel,s 32a, 3 4 4h.. - r, to
aid wth F%P%%ﬁ%ﬁ&‘gfaeﬂ?ﬁ ﬁ%f &e@mgn&?%%grse T e ‘*:’“8" gﬁglécﬁ%’gﬁg{ %’Eg gui de
wheel s, t bakfdsdil@pahe fgnanpdupfatal & ob theafibrioxal irak 1 én kdlition, deng-iwdal . | n
t he enbodi ed arrangepent, the stabili.zing wheels 36 and.38. are. cq-axial
i th the. S e aiBapidoHlonsh e aBTHOHES: . 26T 1 P B Eas od by a
person skijdygtiddNbdidle 18 tranifify k@icen 6f tHeNMomstail (haeRi 180sueh thateit is
stabilizing wheels 36 and 38 Wth respect to the guide wheels 32a and 32b
i s possi bpependia@da to the rgimbwasuifaceHi®gure 3, the single-axle bogie 14 is
further operative for supporting a suspension system48 that is positioned
between the single-axle bogie 14 and the nonorail car 12. The suspensi on
syst Iem 48}(?16 AS bed SWV?Vﬁéingbth rspﬁxea:ﬁtdmfmﬁdmg? i<t iﬂaaﬁmsiadmdpqimltﬁynahmat )
single-axle bogie 14 frombeing transferred to the noporajl .car. 12. In the
embodi fre nhasshigiside postien Ay 5 SSFP”é‘f%%é’ﬁ’Ttﬁ’g Qédli‘ﬁﬁf“fe§8‘§e‘ﬁ}i’/§gtbglqy asfﬂg‘iensi on
devices t faki, F&ﬁB{?%stﬂh@Q?@l&r?&nﬁFaﬁﬁ{m%d@h@ﬁo herton gl @ tdigibegee 14. |t
shoul d, however, be appreciated that any suitable suspension system known
in the arbogiol#dabbe gmde ofistetioot a seglatliol ramdnesiter wessiiplitigst -Itéhoqliée -
invention, 10.1 1 Wt.h refer { LQur it ; t the
two | oad- B@é?ﬁl%tgdgéﬁte%l\% émglﬁfaé{%ebeo o@ﬁt ?%gﬁlg%%ggtg ﬁ/aegér#et e {?‘%ﬁqﬁ%ﬁ%g
portion 2& &g ab ey peaidd the desdgd poeidio andSgidity thusackoidjesfor the ameri2d of  t he
singl e-axl e _bogie 14. The two | oad-bearing wheels 30 are operative for
runni by aPRlFa4%e hori zontal running surfate 18 of the nonorail track 16.
15 The axle 40 of the two | oad-bearing wheels is supported on either side
by the first side portion 24 and the second side portion 26 of the body
portion 2p28{ Whve thd siggle-aslbel bogivoldi i positisnadront the moppeil dsack 16fthe §OE| on
about which the two | oad-beari.ng.wheel - af gl 8l ot he
runni ng sﬁ?@ﬁ%@o%gngkawﬁgwﬁ%ﬁa?lfwIP?%%%ggg&%Pﬁkgﬂgégﬁgg'f#g%?lgﬁ%ﬁn, the
si ngl e- axitfe HOYra! Fdcki 1 I sRBtidnMthd Becsidepoding2vuekihs s80nd kile phtiohd,

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
réquired “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 sihgle~ axle bogie

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



20 however, be appreciated that the single-axle bogie 14 could include
only one | oad-bearing wheel, or three or nore |oad-bearing wheels 30,
wi t hout departing fromthe spirit of the invention. 1033] In accordance

with a nogq jodshig exanple of inplenmentation, the bodyrpesdobistnre 22 of
the single axle bogie 14 is symetric about elther side of the axle 40 of

the | oad { innghe WaRRLINEAP shoVid, thé |158d3€i§61ﬁﬂhlmnof0fhe tshiplesaxppB6die NG igr s 56,

which will be described in nore detail below). This provides bal anced
bi - di r ect pm&rve&p@ﬁwpﬁmg tygdpad brering mdeels 464 @ﬁasknﬂé'r%@wélefdleeaﬁ gqual |y
move eit hgﬁ §ﬂ)r c&{d dé:s&vﬂgefs maﬂﬁm ﬁg@ﬁ'ﬂf"Fl aé‘%ﬁ as 1he
suspensi on systen1 S a 03|t|one centra y wth 30 fespect to the

axl e 40 otwd i;tain]magjwhem3mg1dvﬁ8e(elhm intFigheG). ahbﬁrwpdev@mbdvltelﬂhtﬂa hi s .
invention d not de .ot .her .non- s) enent d pendlng
on 't hed apBid Shro P e s, and SRR daef ol B ARl s 20 o8
conponent Sec8hd g APEH Be MdRoR@itrdck |r@b§§d°tﬁbl@dA§ Rekddesas,i the tinbesrd grueat er
clarity of the recited invention. é sui t abl e propul sion system (AC or

DC), i ncl BlrHY arniegyidearhegls b awpoationsdrasrthgend ofdhe ogte Mdhatds §0se8i ng 5
| h
propul si s p§'aalér9wmﬁ orkﬁ @5@5& g ﬁ%%ﬁﬁl&%&i‘s ifchdadeq for the

pur pose o rovi di ng the uncti o ously, the inclusion of

di f f er ent owthoaré rzoide vd;eslls,emﬁ amlplosmlenpdlsuehrﬂwltﬁewmamadrtbe figst tahé sgrogd e 14 to
acco date the. inclusion and neces sitati he. desi r.e uy ens. Such-
o f 1 et pifkobibe Rk BB d et or frdn 1S oUBpat Hlids bl

i nventi ona@nge kG WhdSNhbORe 9@§§onwtonlthmﬂd df&l’idi{t(fglet Ratris GMs@htdngxebﬁﬂ hese
functions.  [35] Wth reference to Figure i st pair. of.guide

wheel s 328f b drovomil @n A shorpethe Higgam h@@ﬁedé g%es axex of ﬁ‘&‘i’ll}%@g an axl e

42a and 4%Ji%eé1§§@%38\/tﬁ£tyareﬁss&%eéﬁao@n&d%%bdxMW%acﬁeﬁlbgard I@biteRst hat are

|ateral |y offset {in the x-direction) to one side of 5 axis of
rotati on 3%a tahé 12bad Fimee i2ngrovhise| & 280d vBiuplizagipn yof @heﬁt@é‘e@iﬁj weels of

gui de  wheel s.. 34 and r-di.gui de wheel s) each incl ude
an axllgnﬁgls ‘?1’8 hesahd plé‘&??rvgfl%ewﬁfx?legﬁﬁ g%ﬁd 44b have axes of rotation

that are laterally offset (in the x-direction) to the opposite side of the

~axis of rotation of the |oad bear%w? wheel s 3Q, Ax| es éﬁa 42 44a and
- 44b ar e offBOkThe boadbeaning wheels Bt awde wheels 2a, Aph.cidaagd %‘F’&% 20

surfaces ZReQf 36,h8 HDBHAlly hiRUf rddbelhEReldd, BBLERIR e 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 gnide 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 ber 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.



10361 I n accordance with a non-limting exanple of inplenentation, 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 | oad-bearing
wheel s 30wigSoppshiihoned central ly 25 between the firstpg@adLio@foodishde
wheel s 32a, 32b and the second pair of guide wheels 34a, 34b. Mre
specifically, the axis of rotation 40 is equidistant in the x direction

fromthe axles 42a, 42b and fromthe axles 44a and 44b., In an alternative
enbodi menl031} Aestmwindn Figurhd, the sidelseale hogiokdde futhgpopggfiveder WaPAHE di st ant
between the first set of i.d _ of guide .
wheel s 343 S5SBABOTa R Eelmn‘s@g%% 1%&’\9@@@%0}?%2%“3% gﬁglg’grf%lr&gb?%ﬁg?%ga? fﬁ% first -
set of guinggorwidaat 923 he3AMRpdnsian iybems 48 dritpsset prefem ubutepswirele FlecBsta, 34b,
or vice versa. _[37] As.shown in Figure 4, positi.oned bel ow the,guide = . -
oheel “Sonetenined by fe ivels-c Pog it et RSNt RSl W82’ 56" and
al though ROl e SAMHRIMERP Shdvw R NRE sRpbeibi fBtealliglQombieRt tWe beDfsuigedsién rst pair
of guide wheels is a stabilizing wheel 36. Preferabig/ the stabilizing =
wheel 36 feviceathahuregogiionaan ditbergtsieafihe singly e breiald- &t shodld IoweNE: gui de 5

wheel 32a,_and th il z] g%&’f‘ﬁ i a@xial .
with the %(P%p%(ﬂ%e%#ﬁ?ﬁé& é’h?%é%é?s 20. gmggtﬂag} Iﬁli%zii;rﬂg&%?gﬁgagG and 38
are posi t withad daemias frorh ke spizitpétteiiventos.de 'wheel s 32b and 32b in the
z-direction, such that they are positioned beneath the inboard guide
wheel 2 In accordance with a non-liniting enbodi nent, the stabilizing
wheel s 3633ty refofonBOR ARG Tit2adlbtdn R ole OISR, Whehem and 60 10
inches (in the z direction)y away from guide wheel s 32a and 32b, '
respect i vpositioned bstwsait the fowaviaing nesticappt and the sepr oipwerRrondiSsefidhte may
vary depepdjn n diff Nt nst.r | NS lsiicat i bogi e
1o, Furt nivpRerton 2 s E HudCat el PR IRCELARRLAEE 19e8] i O 2y
not be coo%agita,lemjlﬁ]hni@gabingiﬂzé ngizotabtmnidg sarficbe 38 of dgpmondraibirgck 5 [ 38]
Referring back to Figure 4, the stabilizin ve\)/aeel .ﬁ8 IHf S#B??r ed beneath
the gif deThmaxr 4895 thstwg leddobraring weels 1 BPorien opsitbefids iy IFF&;S‘ froodi ment
shown, th?orﬁgﬁ) Al dnbiNfle 3dBha QideXicRids 26 bPMel BlyhetionPDI bi @R Jepi@fxlt he ‘
singl e-axfe bogie 14 at a downward angl e, .suc%’ that it is positiopned at an-:
angl e i n betiatidonch that e @sis of Sotatidn atipet Xbichttheitwe 2eaddepmasvheds 39t shoul d
be appreciated th in.an alternati i . il 74 wheel 38
coul d be ‘ﬁfﬁﬁbsrpfaé%}%%f tthﬁé“rgﬁ%ﬁueﬁ%é%(}/&goﬁt\(’l}g?rgm%ﬁ}“ﬁcgqga@}%%%%%ﬁﬂgﬁtf erent
manners, ey, théamhgh#RiSGhogiS014 anguds twee lmtl-dbirkdgz wheelwi3dellt Si®uid secur ed
to the single-axle bogie 14 such that axle 54 is pasitioned direcily o
benealh, heweven- bexprprcaited that fae sip -axl3pagic i‘héoﬂgi‘aﬂ“ auly 0854%4& hen the
stabilizigg. : € 38) Rah&ut WhMiROGom thé i n any
manner kngé\h}lﬁﬂgn teﬁg%éﬁl?l{ae%Ftn%gg%ﬁ%h%ég%ggggti ng arm ?Gébhas been descri bed
wi t h r espemitit ¢fthsingbitionzi ng 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
anot her nggss) idTidecbfEn@SPRE b Rh-1infliEn® eLE@NE of ARerhérations tHettaidy pheioar m 56
may be formed of single or multiple . i ) _ _

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 o 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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30parts. [39] By positioning the stabilizing wheels 36 and 38 beneath the-
gui de-wheel s 32a and 32b in the z-direction, the stabilizing wheels 36 and
38 act to prevent the rolling of the single-axle bogie 14 about the

nonor ai-| which in turn reduces the rolling il car
12. More é£e0|{|cally, by having the stabilizing mheeﬁ%n%%ﬁgﬁﬂﬁ@kg
positioned directly beneath respective guide wheels 32a and 32b, the axles
of the guide wheels and the stabilizing wheels renmain substantially

paral | el (o34} ke @i@azsmnr el Bk @fmﬁohmtmlﬂohfabbgit raac lnotl flugatedhgnd r avel .

[40] In additjon 0sj t.ionj e stabj.lizin ectly
bel ow, angesgbed 1@"&% %F %Fﬂh %ﬁ‘%éeﬁﬁfidléveﬁh%%l éngﬁu1ta%§edpr§§l§310§%%sg%ilﬁ ng
effects that Qcpul, WoRAinkhBe MBI hubBiscdSHROP Imyay 16k hﬂﬁv&;lr pravidingd bends
are reduced. In previous designs (such as that - shown 5‘?5# |gure I) wher e

the stabi prophlsignyHemilarneny kyewn trsingdsysemeaarbet ipghs %¢%fhen the
monorai | LEAGlne W BlianllOhunBldn,  RSRE, rtﬁeemw&mhsofcme@nmn@mwned on

the chord®o curve same ti thus leading to an of fset and
undesi r ablsgtemsl Willl Sequiod nbﬂﬂicbmglseo thenbaizieall 4 ma@otmquets theinglugiop@sdt i oned

stab|I|2|n eels n cau m sal i t he I beari ng
wheel s as™ F%‘ta“o’"[ 9 ‘?‘ %’é’f‘s gﬁcgle IB?)%lﬁ Fatigns Eﬁ% oﬁs@%e& Qﬁ?ed‘gﬁq Wheel s 32:
32b, 34a apdcdgdorind pi?ésarﬁllhbéﬂtxﬂﬂ aMn @Rl isvadion 38esofot tiingt psaf&mmrowdmgntl on
al l ow the guide wheels 32a, 32b, 34a 20 and 34b, as well as the

st abi 19 zi ﬂg?sﬁf\ﬁ'@éﬂl%ls% and 38, to follow the curvature of the nmonorail
track during travel w thout creating any unwanted rolling effects. In
addition, the fact that there is no guide wheel or stabilizing wheel

posi ti oneqh:{sqawmaiefeyeme td’lFugeﬁ:pﬁedte firgt nakreaflgmddmﬁ;e@laa Bzﬁganmbl(@arm daabl es

stabl e operation.and. o m a with the
di r ect i on Rpoaxd, Wh'f"i%c’?? a"h ﬂpaer 54 %’egg%ﬁ r}?%é@z oa?dt he
| oad- bear i;ng phesles oﬁﬁatétﬁnhﬁaﬁké Efb%llyr oEftefid ﬂxe%dﬂ’ecﬁm t6 wny sileipBthef t he
track 16 at all tinmes. [42] As best shown in_Fjgures Bd?nd 4 rgﬂﬁ

Cgui de

st abi 15z nyiswiferelasion®f £hel @@ bgaging Fdieels ce §iBkaRat $e580¢ PRIHSE
wheel s 323,,30¢ 532Bn P36 (Em2ly Bl Su¥ha fARRIfhelf) caliGhkiidiCan axle 44a and

44b respectively. Axles 44a and 44b have axes of rotation that are laterally oﬁset (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 dre 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-bearitig wheels 30 is positioned céntra]ly
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 ffom 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 322, 32b and the second set of gnide 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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30 single-axle bogie 14 is nounted to the nonorail car 12, the stabilizing
wheel s 36, 38 are positioned on the inboard side of the | oad-bearing
wheel s 30. The inboard side of the | oad-bearing wheels 30 is the side that

i's closeshmiﬁmﬁgquentre of the railcar and the outbqﬁﬁgagﬁgﬁg?&%hge

| oad- bearing wheels 30 is the side that is closest to

railcar. | o} r : reel. & Lld zi eel s
36, 38 co ‘?3(;? glg;éié&%neﬂlpo I I%%%nﬁ@%éﬁeﬁf%kﬁ%ﬁ%ﬁ%%égggzﬁ Bg@%ﬁé& geo}Ms.' 34a
and 34b ofguidhevistladd & stabilieingogheel 18] anl tahiparigh chep strovinn goditiewal tbhlewstheri t  of
the inventign. 5 [043 hough pot.,shown in the.Figures,, i

non- 11 m ¢ EHGC BT Rt st R oF BUaRpoRT S TRt EbET 161 BBl bogi o 14
can furthege dusMiliAGlewnBE 38 Ha$ BB akRI54pthvik dbAgiaPRIA AKLBA 124 6F e Ruide! | '
characteristics of the nonorail bogie, such as for providing pitching or

torsi o comeslci2a andthesiphilizing whaeh?hates apfer 3 thatispq-prenl Wighthe gkeiehg

enbodi nment ¢ ] 0V eRti: L rat.ed. i/ i 0.5 nd 9,
The.si nol & e G BREF 96, DI Al vBBelh S8 B OF ot posanedBeRan el o
two st abi réspéatige whide lvehe8lS 32beintl G2htie dheorrdentios,i sheh difat they amoperitidnedt r ack 16
and two stabilizin eel.s 3 re located on the ot her side.of the

ronor ar | prarelh e Mo Wherh Ty ackorerie, £ & Dnpiies ORISR beneat h
each of tbebfiekk vteHSOWIREIS ad2sositdAB a WMandd Gf BN cE@IPaRdHeY @hd/ 601 N this
manner, the single-axle bogie 14 has four wheels travelling alongbeach

si de 40r f achesn e ztdiectinm aay Fomy giide wimplsi 33a padid Hy respentivolile ouffer si de
Co furt nep reiergdfo ik nbd Sup ity 2 SAn, chBARASG R L2 R oF
t he st abi komimgionhaed spE&atisnspafstht ibogie d 4b Enlarinorea pxldesoribedi Gliani thh, t he
& Pos 11 GHEH HESBATR, i b Do oo i vk, JRkl R M BIET S 520
and 34b i pespétivdlydi rection. 25 [046] An exenplary nethod of assenbling a
nnnor?gl bogi e in accordance with the .

[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 artn 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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present invention is described belowwith reference to the flow chart in
Figure 7. Firstly, at step 70, the nethod involves providing a body
portion (such as body portion 22) that is suitable for supporting a

monor ai | GyfehVBheit he nmonorail track 16. At step 72, thea@biago&onprises .
mounting to the body portion 22 of the nonorail bogie 14 at | east one 30

| oad- beari Igg9 Wsﬂ%gm%al{%hsé{iﬂ??%n% DRedi98¢laeary ﬂeﬂ ace % idd8heBf 33X by Of

rotation thdat” is par he runni ng sur of the fnonorail
track. As dsothdediretiondhe ktebiliuag whisela 86 ngd dheet |t seval tanllbe uppor t ed

by the fir | ortlo 24 26, 0 porti 2 1047]
A%/ step 7431{1%9”%% I]]guai’ glé)%mf §kr%~8uWPﬁ°{%¢“ F‘S"f‘?‘i‘glg‘?f cﬂ@‘ﬁ? n an

i nboard 5 thalnjiomfmlgwrde Mteelsgecsecamy,saia hatibg et QaHiliAAE Rhgeth @e adgesd of the
| nboarcg pair. _of qqq y¥)\/neel s 32a,.32b.is positioned to make contact with a

respect] vé’oélﬁ’é?n feath rgspactiwoiis Whegls 2aanhady thaxss of flke swideor ai |

track 16, ﬁEWHEe d pair
of guide. mﬂg%%sﬁh%%e%gﬁgm such %Sgt @a%ﬁﬁaﬁ@gypz\%ﬂié} k@&?gﬁﬁg&gu %)%g(?i{j pair

of guide vﬁ%@bgo@ﬂﬂaféﬂlﬁd@nalhwelposmloned to make contact with a 10
respective one of the first and second side surfaces 20 of the nonorail
track 16. Each gui de wheel of the inboard pair of guide wheels 32a, 32b

has an axi|946}fin mmabn,oﬂ phamnﬁgtzhé etam@mgmiems 38138 @&ty Beiode adheg! of the
out board pair wheel s 34a as an axis of rotation 44a, 44b-

respecti verpl “‘I‘Fi tgﬁ%\é‘ge B’\he?lﬁzo‘f‘tqnér‘?’zhzﬁmr%%cf@ﬁst% opGip yhFrthsamenomil gui de
- wheel s 323qr 3BmbR! MO elSEbudCbARE o34 Aubdd. B Ere®olis dipdsAsdH Km0

shown in Figure 1) where the stabilizing wheels were positioned between the giide
wheels, when the monorail track curved, not all three of the wheels cotild be positioned
on the chord of the curve at the same time, thus leading to an offset and undesirable roll
15  of the bogie. In dial axle bogies, badly positioned 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 poéitioned
beneath the “inboard” guide wheels 32a and 32b of the single axle bogic 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 i3 closest to the centre of the railcar and the
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15 of the | oad bearing wheel (s) 30, and the .axes of rotation 44; 44b of
the outboard pair of guide wheels 34a, 34b being offset to an opposite
side of the axis of rotation of the | oad bearing wheel (s) 30 Finally, at

step 78"%0%{39%} i nvol ves nounting at |east one sta@jlbﬁg}%g%el 36,
t e whee

38 co-axially w each one of said inboard pair of gui s 32a, 32b,

such that the stabil.zi eel s .3 8 gont act .t.he first,, and -ond si de
50 our  ac QLG SRR drivfd B BTG Sndeis 30 FRUAThal il Sloldel 18 By SERE
enbodi mentailkat Is b, ihowéedee, Hel sppreciated ttha fihd-tabilizng/whéehe3 6788 hadd filse t her

conpri ses, provi di t dditiong] stabilijzjin el s. such that they are
oot o WP Pt PetspoBt Suital sidepheelslen et B o ot Saele GRS RAEE! L 340
and 25 34[1)4moal&f;arﬁggﬁomp%ﬁdothemﬁﬁn_nanuf actured according to this
additional step will include a total of at |east four stabilizing wheels,

as shown in Figures 8 and 9 10491 Furthernore, an exenplary nethod of
retrofitti hSTl el DQOi e W 1§ ' ﬁl{gg L2 order
to reducellﬂrkg’p %@%ﬁ%g&%@%@g@%&i&q %%%ﬂg@#%\%lﬂb# e b%ﬁglrsegl bogi e
t o be r et irovkntidne dhevsinglesdxkbibbgizi g cavh dedleer vindlidec onplianisesafor |peargdingne | oad-
beari ng wheel for runnin | ong a.nonprail tr , .such that when in
oper at - on e 8 AT SRR e oneral BEiS Guck Foprarey g
paral | el pRcHifEotBRdnRen®dl! f ace of the

10 '

(044] In accordance with a further non-limiting embodiment of the present invention, as
illustrated in Figures 8 and 9, the single-axle bogie 14 can include four stabilizing
wheels, such that two stabilizing wheels 36 are located on one side of the monorail track
16 and two stabilizing wheels 38 are located on the other side of the monorail track 16.
15  This means that there is a stabilizing wheel beneath each of the four guide wheels 32a,
32b, 34a and 34b 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 steedng. |
20
[045] Each of the stabilizing wheels 36 is positioned bencath, 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] Ah 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. Fitstly,
at step 70, the method involves providing a body portion (such as body poftion 22) that
is suitable for supporting a monorail car over the monorail track 16. At step 72, the
method compiises 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 is
parallel to the running surface 18 of the monorail track. As described above the load
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nmonorail track. The nonorail bogie will further conprise an inboard pair
of gui de wheels positioned to nmake contact with respective ones of the
first and second side surfaces of the nonorail track and an outboard pair

of gui de wWheRhs1sRASI tioned to nake contact with respeciivesabdsolh the
first and second side surfaces of the nonorail track. 5 Each guide wheel

qui o whobre TR cBLbESplFE D A PR LIS U SN ERERCT,

The axes bbdymitadn 20 of the inboard pair of guide wheels are offset to one
side of the axis of rotation of the at |east one | oad bearing wheel, and
the axes of rotation of the outboard pair of guide wheels are offset to an

opposi te fdﬁﬁA@&tgﬁ he tRtheh&d fir@bAlokPRisQf mélifinglo BBy Mol BAElbdda beari ng
wheel . The nethod of retrofitting conprises nounting to a body portion of

t he exfst pugohewide aheelhdd, 2%, shich thet eagh guideiwhgclaofithaivgozd peic oh guideippor t i ng
arm nountj.n t first s aQrtin r fi . abi | 1zj | such
Shat t o PP 5% 28t phitioRHAR RMNE DaBEEL A o fedleofleAH IO BAIRE

i nboar d gedcdad wleelr§acanzld 6D thetmd@rdilotrdch d 65 asbatdtepUifaotiting tathmtadgecond

stabilizing wheel such that the second_stabjli zi vwi]gel_ i's, co-.15 axi al
W th the BUKER 26A8 oBPORREAaT B AHD A Ygh e (il cEremideusleE % BRough ¢ he
present i B\BHLr Pairh@S gh8e R ILEIS Ik Desh iNalc® PpabitlicaPloemaie! adrtactiviith 4 ef erence
to certain preferred énbodi nents thereof, variations and refinenments are
possi bPe wispistiue ovephiheifing dnd sasandsidgpiurfpees @0 of Hlee magenil beek 16 HEeRf or e,
the SCOpeg&{i g2 da@ﬁ%@é:?}%ﬂso&%ﬁc%gﬁf‘e_ els| 9L L6 100K % d15iABPERded
clainms an8 their equi valents. A _

42b respectively, and each guide wheel of the outboard pair of guide wheels 34a, 34b

has an axis of rotation 44a, 44b respectively. The axes of rotation 42a, 42b of the

inboard pair of guide wheels 32a, 32b being offset to one side of the axis of rotation 40

15  ofthe load bearing wheel(s) 30, and the axes of rotation 44a, 44b of the outboard pair of

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 miethod involves mounting at least one

stabilizing wheel 36, 38 co-axially with each one of said inboard pait of guide wheels

32a, 32b, such that the stabilizing wheels 36, 38 contact the first and second side

20 surfaces 20 respectively.

[048] In daccordance 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 refrofitting an existing monorail bogie with
stabilizing wheels in order to reduce rollihg effects will be described below. The
30 monorail bogie to be refrofitted with stabilizing wheels will comprise at least one load-
bearing whee] for running along a monoréil track, such that when in operation, the load-

bearing wheel has an axis of rotation that is parallel to the running surface of the
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1. A nonorail bogie for supporting a nonorail car travelling over a
nonorail track, the nonorail track having a running surface, a first side
surface and a second side surface, said nonorail bogie conprising: a body

portion hgyydgh@d2h50nt portion and a rear portion; atpd@@flosineisz
| oad- beari ng \M]1eel for runnina along the running surface of the nonorail

track, the at ast ane | oad-hearin e 0$h 1 ] - ntially
centrall ymB% r\"/i\lljég?lac%a?hcf 7 B%Em}ajé’rgh ‘gﬁl \gé;l}gl%lsac?p rgbrrl%aﬁ1 Edgﬁ)%@gﬁa% 8#;%3 ?‘%boar d
pair of guwhées pheRingd lte e@ike cbohtactpwhl irdptotive @nsbfl ther fost arposeboeinsidé sai d
body portion, each guide_wheel of said jnbo | de wheel s bei ng

rd. pair of
posi t i onedfriases ke Bepraid fragh 404 a8 qu al“”\fggﬁﬁig I -elﬁﬁgggﬁ!’ o second

si de surfageg: Qlth rEBedRBRL&! bf the BEK and RRoRILIROR AU thhoithill@adpheel s
| ocated in proximty to said rear portion of said bod¥ portion, each guide

wheel of Eedhceuidet weest of thaiinbosfd paifi efestidecehesisthes pryaps of ratdivadandsaghke
contact Whiife Anbd UL iffodd Faif br L. Whkail nilh B8E PR TRMELGES Of 1 he
nonorail track; at Te asr ohe s{ T2l ng eel situated co-axially with
each one gftatiaiof therihtardipgiaof 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
10.  bearing wheel. The method of retrofitting comprises mounting to a body portion of the
- existing monorail bogie a first supporting arm and a second supporting arm, mounting
to the first supporting arm a first stabilizing wheel such -t'ha't the fitst stabilizing wheel is
éo-axial with 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-

15  axial with the other one of the pair of inboard guide wheels.

[050] Although the present invention has been described in considerable detail with

reference to certain preferred embodiments thereof, variations and refinements are

possible without depatting 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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of guide wheels. 2. A nonorail bogie as defined in claim1l1, wherein said
monor ai |l bogie is one of a single-axle bogie, a double axle bogie and a
mul ti-axle bogie. 3. A nonorail bogie as defined in claim?2, wherein said
i nboard pair of- guide wheels are positioned symmetrically on said nonorai
bogie. 4. A nonorail bogie as defined in claim2, further conprising at

| east one stabilizing wheel positioned bel ow each one of said outboard
pair of guide wheels. 5. A nonorail bogie as defined in claim2, wherein
said at #ﬁ%ﬁ&%?ne stabilizing wheel is supported by an armportion that
ext ends "body portion of said nonorail bogie. 6. A nonorail bogie
as defined in claiml, wherein said at |east one.l oad-bearing wheel
‘conpri sep am axdrordl bédé &ri RPportae A ndivedil afr 1eaelting phaar thopadail toickgliede
wheel s conprises an axis of rotation and_each wheel of said outboard pair
of gui de wheBPROTEDHK i eamraRing spHtaceot Jrstsie suthacy and @sepqnd, sy ea%“ir% % of
sai d i nboar aﬂﬂ% 1 Qs 1&&% , and said axes of rotation of said

out board pag} 0 &6g%égﬂ%§§éls g%i positioned equidistant fromsaid axis of
rotation of -saiabddyadttivedaiing aweaeportiqn and areddogiqn; bogi e as defined in

2L 5, VST o Bl 8% P PP PRI BOBRE bk g rom
t he nmonorail trasdordiBirhdkg the at least one load-bearing wheel being positioned substantially
centrally between said front portion and said rear portion;
- an inboard pair of guide wheels located in proximity to said front portion of said
body portion, each guide wheel of said inboard pair of guide wheels being
positioned to make éontabt with a respective one of the first and second side
- surfaces of the monorail track;
- an outboard pair of guide- wheels located in proximity to said rear portion of said
body portion, each guide wheel of said outboard pair of guide wheels being
posiﬁone‘d to make contact with a respective one of the first and second side -

* surfaces of the monorail track;

- at I¢ast 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 single-

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

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

positioned symmetrically on said monorail bogie.

4. A monorail bogie as defined in claim 2, further comprising at least one stabilizing wheel

positioned below each one of said outboafd pair of guide wheels.

5. A monorail bogie as defined in claim 2, wherein said at least one stabilizing wheel is

supported by an arm portion that extends from a body portion of said monorail bogie.
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a running surface, a first side surface and a second side surface, said
nonorail car assenbly conprising: a nonorail car; and at | east one
nonor ai |l bogi e connected to said nonorail car, the nonorail bogie
conprising a body portion having a front portion and a rear portion, said
at | east one nonorail bogie conprising: at | east one | oad-bearing wheel
for running along the running surface of the nonorail track, the at |east
‘one | oad- beari ng wheel being positioned substantially centrally between
-said front portion and said rear portion and having an axis ‘of rotation
that is parallel to the running surface; ii)an inboard pair of guide
wheel s, tﬁgcmmlﬁﬁaﬂd\t@(ﬁé aOfleffi@t dn ichiaal, dvhpedin sad aglebdenahiestsating mdecl
positioned to nake contact wiith a respective one of the.first and second
D e Surt acePTBRSTHE AR TAON Fak et L U DHOAP Sy M PR Gol s,

each gui de whesls of ro@bH 104 tRBANELPBT E2i@buBbird PaihE@likle REeO cpoBHtdsaned to
make contact wth a respective one of the first and second side surfaces

of the nonoraxid oftrotatitey, seidakieyel rdtatinn o€ Faid inbeaiddair ol Guidg vhsels apd syd pere
wheel s havi ng an..axis_of rotation . i . sald- ar d
pair of guidgroagg 8§ﬁ399%§”%%1%%i§9 1&$§@g%¥%%3x$ﬁ§ﬁ%§§%n% rJ?%%?%ﬁ of
sai d i nboar dixpaifiroafiogell sl lnkebdasinpeibegl. of f set to one side of said axis
of rotation of said at |east one |oad bearing wheel, and said axes of
rotation of said-outboard pair of guide wheels being offset t-o an opposite

si de of -gai dy §inSra@ihokRl8UESIEdGh cBdhd, Rherkidas lea@Rokdadroaamdgraiitdgle, and
iv)at | east one stabilizing wheel situated co-axially wth each one of
sai d 18 fqrmed from steel.

8. A monorail car assembly for travelling over a monorail track, the monorail track having
a running sﬁrfaée, a first side surface and a second side surface, said ma_:_)r_lo_réil ‘car
assembly comprising;

- amonorail car; and

- ét least one monorail bogie connected to said monorail car, the monorail bogie
comprising a body portion having a front portion and a rear portion, said at least
one monorail bogie comprising:

1) at least one load-bearing wheel for running along the running surface of the
monor_ail track, the at least one load-bearing wheel being positioned
substantially centrally between said front portion and said rear portion and
having an axis of rotation that is parallel to the running surface;

if) 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; '

iii) an outboard pair of guide wheels, each guide wheel of said outboard pair of
guide wheels being positioried to make contact with a respective one of the first
and second side surfaces of the monorail track, each guide wheel of 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
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i nboard pair of guide wheels. 9. A nonorail car assenbly as defined in
claim8, wherein said nonorail bogie is one of a single-axle bogie, a
doubl e axle bogie and a nmulti-axle bogie. 10. A nonorail car assenbly as’
defined in claim8, wherein said inboard pair of guide wheels are
positioned symmetrically on said nonorail bogie. 11. A nonorail car
assenbly as defined in claim8, further conprising at |east one
stabilizing wheel positioned bel ow each one of said outboard pair of guide

sheel s, 12, A mongrale, o ASSETA! KadSadeld BELRELELE Bia sSTelRBAI O ot

| east one stabilizing I'S suppgrted . rmportion that extends
from a body porti af safl cagiodrdpuioogliddelieds belif offsatmen apposgasidassemdl y as
defined in clain18,.m@erein %a”g afes of rggatjon of, sajd i nboard pair of
gui de wheel s and <XiSP!AXEOGH spidrh iRt ARG 1oL BY g (S APY pai r of "gui de

wheel s are posity ongd |&QULAL StaBIHzink! RRRCS itGht@X cs-aRiblly Ol ieuh Ofic 8Aisakdl oad
bearing wheel. 14. A nonorail car assenbly as defined in claim 13, wherein
at |east a porti orinkperdpgicpigyilsrdictlshogie is formed fromsteel. 15. A
met hod for manufacturing a nonorail bogie conprising: providing a body
portion suitable for supporting a nonorail car over a nonorail track, the.
body por9.i onA nasorudj car fssenblypedefimsd iarbin 8y wherciponid oemorgihkogiosomaidf at r ack

naving a runging, SULTCE & RhcBle i8S 858 80gea Second side surface;

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

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.

12. A monorail car assembly as defined in claim 8, wherein said at least one stabilizing
wheel is supported by an arm portion that extends from a body portion of said monorail

bogie.

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.

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

monorail bogie is formed from steel.

15. A method for manufacturing a monorail bogie comprising:
- providing a body portion suitable for suppoﬁing a monorail car over a monorail
track, the body portion having a front portion and a rear portion, the monorail track

having a running surface, a first side surface and a second side surface;
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mounting to the body portion of the nonorail bogie at |east one

| oad- beari ng wheel such that, when in operation, said | oad-bearing wheel
is positioned substantially centrally between the front portion and the
rear portion and has an axis of rotation that is parallel to the running
surface of the nonorail track; nounting to the body portion an inboard
pair of guide wheels, each guide wheel of the inboard pair of guide wheels
bei ng positioned to make contact with a respective one of the first and
second side surf. - of ' - . ' '

portion an 6ut6%%%%3%31?£§§d%g@ﬁé§3£%%%gg%gggﬁggﬁ?%%&&%%g?&%#%ﬁﬁ%ggﬁ?board
pair of guide wheekitbehenginpgsidtioonsdd ladirkeng wheeds pekitined ubgpdellyve
one of the first aqd second. si.de sunfac%F of the.nnnor§jl tr%ggfﬂxhﬁﬁein
each gui de whedPRELHSEY $REBR TERATHOLINT HE AT RATST & RS gh a3 Phrogt

rotation, and gRrghs SH#ILEeVRE Alnnefo sulfeceiftioaschriifirickpf gui de wheel s has an
axis of rotation, the axes of rotation of the inpoard pair_ of. gui eel s

C I d
bei ng of f set- t cnewméng e dpdy hertign pg inbpardgragaf ghidsrvhepls. epeh E@I&%ﬁwhsﬁé) | oad
beari ng wheel, - ' ifid}ed WaRRALFh iRl fth QfregtitHe
wheel s bei ng o#@gg?&?gPgﬁ%géggéﬁﬁééiF%E?%ﬁ“the axi s of ;otatioﬁa%f t he at
| east one | oad dneaf ihedirsthed kecondreidn surfagesadf themstoraihtragt aird | | zi ng whee

co-axially with each on f said inboard pai.r of .guide, wheel s,

stabi | i zi ng 'mé'éfr“ém&%m'g‘ﬁgf)%l"t @ ?‘%?@%‘”&P B %fﬁ”f‘ Sc ‘geae%sde%"ﬁgu‘sdéé"g‘%e %i de
surface respecthy @utboakibpaift sfeiied Akelebdine pobifioaddaionnidke swhekeiwith he
nmonorail bogie is one of a single-axle bqgie, a dﬁf?le axl e bogie and a
mul ti - axl e bogirespeative oneméithrofirtshandyecpibaids pirkaces of e mappkfldrasggen

i nboard pair ofea&giglt(;iﬁ% whes! éftg% glbgg@ﬁ%ﬁdoff@:;déb@h&% PRSIt dx@N&dotation, and

symetrically on r side the nmonorail track. 18. A nethod as defned
in claim15, fuathewideepelioithegowbemd ipaig of guidhevheels deaiit ategf wotafton] digst

one stabilizing wheel bel ow.each one .of .sai,d _out [ I i
wheel s. 19. A %ﬁﬁh@§°§§°a imﬁﬂ#%?F8W5PﬂgT§?“&ﬁ%$§%ﬁ88a6ﬁt%§%%gﬁ%gfﬁg
wheel is supporkpthhytadeh e BAtdst Ot Ibibbeating ehed, fndahe axebothyigtion bi die of

the nonorail bogie. ) . . . . .
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 lcast one stabilizing wheel co-axially with each one of said inboard

pair of guide wheels, the stabilizing wheels contacting the first side surface and the

second side surface respectively.

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

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

17. A methdd as defined in claim 15, wherein said inboard pair of guide wheels are .adapted

for being positioned syinmétrically on either side of the monorail track.

18. A method as defined in claim 15, further comprising mounting to the monorail bogie at

least one stabilizing wheel below each one of said outboard pair of guide wheels.

19. A method as defined in claim 15, wherein each stabilizing wheel is supported by an arm

portion that extends from a body portion of the monorail bogie.
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20. A nmethod as defined in claim 15, wherein the inboard pair of guide
wheel s and the outboard pair of guide wheels are nounted to the nonorai
bogi e such that the axes of rotation of the inboard pair of guide wheels
and the axes of rotation of the outboard pair of guide wheels are
positioned equidistant fromthe axis of rotation of the load bearing
wheel . 21. A nethod for nounting a pair of stabilizing wheels to a
nonorai | bogie for travelling over a nonorail track, the nonorail track
having a running surface, a first side surface and a second side surface,
the nonorail bogie conprising a front portion and a rear portion at |east
one | oadzheak imghothgedefined 111 whaddio N, &Hmmm aaermhmemmrtqfaukle shets alathewhen
in operation, the | oad- be Bg wheel is |t|oned1§ubstanﬂhquh¥ cen%rally
bet ween t he FRSEd pror ¢ @%@ﬁﬁeﬁpmﬂ IROURH RA&C SRR X Fotat i on

that is pargllaghn bOtht E}ﬁ)oﬁﬂ&%krrtg obidefvarels @hd taexsnsTabatibn bf Me kutbbfd pair
monorai |l bogie further conprising an i nboard pair of guide wheels

posi ti oned tdf gwakeviehtascposifiansd cedisnt emdhresxivpl forBionjaf dhe laad beggnd
si de surfaces o{ the nonorail track and an outboard pair of guide wheels
posi ti oned t'0 ke contact with respective ones of the first and second
side surfaces of the nonorail track, wherein each guide V\/neel of the

i nboard pair of guide wheels has s of tation, ui.fig ,wheel
of the obtiboAreeting gr SreUgiRGa ! p\?\}’ié’glst?g‘ryﬁ’ﬁglga‘ﬁheg '8 ollno?%?lg %13 B %e‘}egx &s of
rotation of $Jag,pReANdrRRI the orBtilderciieeing ahehnge elfaef a fitst side ssifdte of

the axis of rotation of the at |east one |oad beari ng wheel , and. t he axes

-~ of rotation afl a kesoediside srdagsaite T@Pn@@ﬂl @ég\ﬁkfé@%lmﬁél%éo@fﬂ%‘fn figl g fear

opposite side of ! 214528 tn 2Bl hRarthag
wheel , sai d et ho %fh%as?‘)&hé](pad ﬁe @?er%g to a ody porti onlof t he nonorai l

bogie a fir s&h@uﬁp@érhnmg tlaer ma&rbdarmgselmhd eaipipugd: jubsiantially cepiailyi begveed t he

first suppor g arma first stabilizi wheel| ha he f

stabilizing % nt partion,and, fhey e Rostion piE ey 4, s ‘%CIPF?%“’H Sl lso‘?arg‘ﬂ"lfﬁ%%'ﬁhﬁ
- gui de wheel syn@Rd siprBbLE e lﬁ&m&zmetr@;ﬁcme%@umnofogiertgnwmbmpmng)animboard
stabilizing wheel such that the second stabilizing wheel is ﬁ%ﬂafgl al

a second onepafoft fyedepaheclppositiiisd el kP danipperity TBSP%“"“‘ ROfe? & ‘H’gf i n ed

in claim2l se&%dt F\ﬁ IRETSH Y mofpMN B9 he A QY Qhals 8N gBifde thiReels
nonor ai | bogl e upport| ng armand a fourth EQCF porti ngq aim

mounting to ;idsmohéﬂ fodnﬂqstpmotat:t wigh aerspwmve hnq:scbfgheaﬁrSt srgontheed suliees athat
the third sab|I|21n has . an. wth
the a first BREOGHA ﬁg%a’fefwf%? Rl holR bl Db bt w RO

gui nmounting to the
fourth suppofdd OofNioh, ainfl QUEE Buigé ahkdliof mgommai pzﬁtJGithhdlmchédhEhzfs@mraxfs

stabilizing wheel has an axis of rotation that
second one off rpﬁgoxbeﬂle axsp ob ipBERn of I@a inpoasghpad (étj gmffe wgee sabemg 0 se po 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 least one load bearing wheel, said method comprising:
- mounting to a body portion of the monorail bogie a first Supporting arm and a
second 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.

21



23. A nonorail bogie as defined in claim1, wherein said body portlon S
positioned beneath a single nonorail car.

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 one of the
pair of outboard gulde wheels; and

- mounting to the fourth supporting arm a fourth stablhzmg 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.

23. " A monorail bogie as defined in claim 1, wherein said body portion is positioned beneath

a single monorail car.
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