TITLE: A MONORAIL BOGIE HAVING A TRACTION/PITCHING CONTROL ASSEMBLY FIELD OF
THE INVENTION 5 10011 The present invention relates to the field of monorail bogies for supporting
monorail cars Y4h#Hibt&Zpecifically, to single axle monorail bogies thatiREGEFPARTHSHA / pitching
control assemblies. 10 BACKGROUND OF THE INVENTION 10021 Monorail bogies for supporting

monorail cars are known in t nd are in nqrai j monorail
bogies are geneiﬁ%eﬁo&%@p%%ﬂlgﬁ thﬁtﬁﬂ%hgﬂ%&éﬁé‘? ar%i gﬁ@vﬁéﬁ?&%‘?&%‘t the monorail
cars. 15 10031 Historical GONTREEr AB88MIBL Bitching movement, single axle monorail bogies utilize
stiff dual parallel traction rods that are located on the bogie transverse center line, vertically displaced
above each other and above the monorail guidebeam running surface. This arrangement provides
both traction restFaf:R G FREBIRYIFS BNty of the single axle bogie. However, the traction rods are
mounted aboye the running surface of the monorail guide beam and thus require additional wheel well
undercar space (particularly for low floor height apptgcﬁi? ?i?ﬁto accommaodate the traction rods. This
increased wheel W& ré‘gﬁlt%r?ﬁe%d%‘?gaoﬁd?faéﬁg@r 5 Bgr BHFSFACROHERS RESRE B etrimental
effect of reducingrihepidtentiahphssengpedarniing:@ Sicgpanily afdiveaihdograil tiehiotéuda addition, the

location of the tra{%‘éﬁ&“}‘%ﬁ; a}goggn‘[poq running, ss‘urface of the monorail guide beam inherently results in

an induced pitching momen en traction forces are applied to the bogie. This pitching moment when
reacted by the offset traction rods will inherently result in a detrimental pitching angle of the bogie

relative to the MaNEFi GRSt RS AP TFREWRRG g Bide tire 30 scrubbing and increased guide tire wear,

In order to minimize this detrimental pitching angle of the bogie, the traction linkage is typically set to a
high stiffness which in turn has the detrimental effect of reduced vibration isolation between the bogie

and the monorail (g} badynEeSY bNGN iR AURAIGE @I - cars are known in the art, and are

used in many monorail car assemblies. The monorail bogies are generally used for
supporting the running wheels and guide wheels beneath the monorail cars.

i5 |
j003] Historically, in order to control pitching movement, single axle monorail
bogies utilize stiff dual parallel traction rods that are located on the bogie transverse
center line, vertically displaced above each other and above the monorail guidebeam
running surface. This arrangement provides both traction restraint and pitching |

20  stability of the single axle bogie. However, the traction rods are mounted above the
running surface of the monorail guide beam and thus require additional wheel weil
undercar space (particularly for low floor height applicaﬁons) to accommodate the
traction rods. This increased wheel well results in reduced passenger compartment
space thus having the detrimental effect of reducing the potential passenger carrying

25 capacity of the monorail vehicle. In addition, the location of the traction links above
the running surface of the monorail guide beam inherently results in an induced
pitching moment when traction forces are applied to the bogie. This pitching moment
when reacted by the offset traction rods will inherently result in a detrimental pitching
angle of the bogie relative to the monorail guide beam, resulting in guide tire

30 scrubbing and increased guide tire wear. In order to minimize this detrimental

pitching angle of the bogie, the traction linkage is typically set to a high stiffness



10041 In light of the above, it can be seen that there is a need in the industry for an improved monorail
bogie that includes a traction restraint and pitch control mechanism that permits independent selection
of pitch control stiffness and longitudinal stiffness relative to the car body, and that alleviates, at least
in part, the deficiencies of the prior art, and improves on the overall functionality of existing monoralil
bogies. SUMMARY OF THE INVENTION 1005] In a first aspect of the present invention, there is
provided a tragfion/pitelling Coprol.assemblyAdapied 0 be £AINGERNIIAA MenotailRogie frame,

comprising: at least a first traction link and a second traction link, each traction link having a first end
and a secondbes A dha HrsCkatg 1B I ARG RS EENEPaH- a second end; wherein, the first
ends of the first and second traction links are connected respectively to the first and second ends of
the first linkin mber; and.the second ends of the first and second traction links are connected to
one of the mo%?g}r‘iil E%g@ {;Péfrﬁﬁg and & Im(éarlmlgjrgﬁeggr?hﬁg TTnlsaasrgg%ﬁ% tggf)%g]cvfsg?/t e zf{})nresent invention,
there is providedravwrbrinraiibgleseserbpdoieu porigm merovhiledr, Bshpiesig): a monorail
bogie body pofionnciiding Jklgast enejead hearingiwhes!, snd atdeast amergididewheel and one
stabilising wheel on either side of the monorail bogie bOéj ortion; a traction/ itchin%control assembly
connected to {ﬂ%gﬁ?gﬁﬁ}éﬁ%?féferﬂgt&v68?%?&??“’8%&18{1 rﬁ?&tﬁ Tﬁlﬁtﬁ%ﬁttrgfagggé%w Eomprising: at
least a first tratiierdirnks arfctliee setondtiractionginkseachittractodllifkdiandgyadirstiengzand a second
end; a first Iinﬁggopgg er.having a first end and a second end; wherein, the first ends of the first and
second traction links are connected respectively to the first and second ends of the first linking
member; and the second ends of the first and second traction links are connected to one of the
monorail bogigirady Avtior @ thevramaa car. [007] Disclosed herein is a method for
manufacturing a single-axle monorail bogie having traction/pitching control. The method comprises
providing a body portion of a single-axle monorail bogie capable of supporting a monorail car over a
monorail track0f¢ niondiz spek vasha Pomeih i serfaBetharfirstrsRiadst FAEESTERPECEEEoNnd side

surface. The mgthadfwthsy cerpriseHPQYidingdabeast» set Rfguidelsherlsamthadody portion.
Each guide wheel is_adapted tf %ont ct at%I%?st one 1ilghe fLr%t atnd tp econd §jd§ erfaces of the
monorail tracK*#ha PR HSH F R FEb S HEESBIEOING AP TR Lol Bt ¥aBHiZinG Wieels on the body
portion. Each stdbilizingdvindehis! addipse torgpmachatiedst en@dfdibaikt anchtdeesécond side
surface of the monarail fiack.JRe Msited MERELEMRKSE e URInG.R HACHIPRIENg control

assembly to the body portuion of the monorail bogie. 1008] These and other aspects and features of
the present intRlERsWNG S BERsHE Ssdire Hkeaaeabstsrdlbsysrntrrts @ dredptn review of the
following descHitionalispedific Bimbadimenisceithe inveiitibn anchth? Begoniparying drawings. It will
also be apparerg)tntoga% gambodiments of this invention could be applied to other technologies having
single axle bogies mcluéing but not limited to rail vehicles, trolleys, wheeled carts without guide
wheels, automotive applications, etc. BRIEF DESCRIPTION OF THE DRAWINGS [009] In the
accompanying@@wings: stH]kigerer Inshaws 6 sigivie w ot iwesngleaxtadegiesin accordance
with a first non-Iimiﬂ%g exam}g{;l?t_of im Iemeqtation of trkl]enpreaserétnior}gg%tci)opef%fulgmyfg(r)ting a monoralil
car which is sRSWH HEE eSS ﬁ) @iurcearz SHOWS &fron perspect%\/e view of a ?raction/pitching
control assembisheior rdihg o @dirstd deainmdtingaskameplet dedphslemandatisheof thd Present invention;
[012] Figure 3shows aJaan RETSBRFIME view: Al dhediadianiiching sontrakassemilyof Figure 2

attached to a sing;le axle bogie; . _ ) L
control assembly connected to the monorail bogie body portion, the traction/pitching

control assembly comprising: at least a first traction link and a second traction link,
each traction link having a first end and a second end; a first linking member having a
first end and a second end; wherein, the first ends of the first and second traction links
are connected respectively to the first and second ends of the first linking member;
and the second ends of the first and second traction links are connected to one of the

monorail bogie body portion and the monorail car.



10131 Figure 4 shows a side view of the traction/pitching control assembly of Figure 53 attached to the
single axle bogie; 10141 Figure 5 shows a top view of the traction/pitching control assembly of Figure
3 attached to the single axle bogie; 10[015] Figure 6 shows a rear view of the traction/pitching control
assembly of Figure 3 attached to the single axle bogie; 10161 Figure 7 shows a non-limiting flow
diagram of a method of attaching a traction/pitching control assembly to a monorail bogie in
accordance with an 15 embodiment of the present invention; [0171 Figure 8 shows a rear perspective
view of a tractigsypitchiam ariseliassemblydn @@G@&ﬁiﬁﬂﬁ&ﬁﬂgfa a;:ﬁgecmu: nevdimitingiexample of
|mpIementat|q{1 Ozf1t ?a#)tresent mventlgt) achei fP a sng%e axle |e g‘P;EF r?l Flgure 9 shows a

top perspectivé Vi il it @nlng CONtrol asse E1y O?E “hed to the single axle

bogie;  101shEgure Mool gisideablent @mh@“waumqrpat@hm @mﬁﬁrmca@g@hwﬁkof 25Figure 9

attached to thg,single-axie.Rogie«[R20% FigHiecl 4 shows adenview ofdha dragtion/piiehing control
assembly of F rHtg}ure 9 attached to the single axle bogi e 30 021% Flgure 12 shov%s %ggar view of the

traction/pitchi %aﬁt%ﬁa@géﬁﬁﬁwﬁgm@@d%% Bt e Rl bS8,

portion. Each guide wheel is adapted to contact at least one of the first and the second
side surfaces of the monorail track. The method further comprises providing at least a
set of stabilizing wheels on the body portion. Each stabilizing wheel is adapted to
contact at least one of the first and the second side surface of the monorail track. The
method further comprises mounting a traction/pitching control assembly to the body

portuion of the monorail bogie.

[008] These and other aspects and features of the present invention will now become
apparent to those of ordinary skill in the art upon review of the following description
of specific embodiments of the invention and the accompanying drawings. It will also
be apparent that embodiments of this invention could be applied to other technologies
having single axle bogies including but not limited to rail vehicles, trolleys, wheeled

carts without guide wheels, automotive applications, efc.

BRIEF DESCRIPTION OF THE DRAWINGS

[009] In the accompanying drawings:

[010] Figure 1 shows a side view of two single-axle bogies in accordance with a first
non-limiting example of implementation of the present invention for supporting a

monorail car which is shown in dotted lines;

[011] Figure 2 shows a front perspective view of a traction/pitching control assembly

according to a first non-limiting example of implementation of the present invention;



WO 2011/044652PCT/CA2009/001487 10221 Figure 13 shows a rear perspective view of a single
axle bogie having a traction/pitching control assembly in accordance with a third non-limiting example
of implementaWgnéfifidsptesent invention, attached thereto; 5[0231 Fig@ /T4 ®an00%480 side view of
the traction/pitching control assembly of Figure 13 attached to the single axle bogie; and 10241 Figure
15 shows a top view of the traction/pitching control assembly of Figure 13 attached to the single axle
bogie. 10 [025] OfHed ajsatts3anstPreattrEdioPRestasefitmvehtibs Fartinadsipkinapprireslt to those
ordinarily skilled ixdhsharbipea-éevianseithe iolawing degeription of specific embodiments of the
invention in conjunction with the accompanying figures. DETAILED DESCRIPTION 1026] Referring to
the drawings and particularly to FIG. 1, a non-limiting example of a monorail car assembly 10 that is
suitable for traveliiigloegaemchoraih tidelit® isf theltustiaigaichihg coardralaaiasseipbly 10
comprises a Mo i an 0 single-axle bogies 14 that are operative for supporting the
mongrail car %]2 r:)é\)/‘rieﬁrJlt(i&;’lg&rré:éon(eirsal #aﬁ&él]?g.gi&s will be described herein below, the single-axle bogies
14 in accordance with the present invention each include a combined traction/pitching control

assembly 40 that[li'ﬁif 16 §BRNAGEIRNAUH DR Jrartion daks mpga&mmmm@gmvemem 100f

each of the single-axle bogie 14 in relation to the monorail car 12. [027] Although thé monorail car 12

shown in FIG. | i$%Pps<efifeingl Jtis ko be

10 [015] Figure 6 shows a rear view of the traction/pitching control assembly of Figure
3 attached to the singie axle bogie;

{016} Figure 7 shows a non-limiting flow diagram of a method of attaching a
traction/pitching control assembly to a monorail bogie in accordance with an

15 embodiment of the present invention;

[017] Figure 8 shows a rear perspective view of a traction/pitching control assembly
in accordance with a second non-limiting example of implementation of the present
invention, attached to a single axle bogie;

20

{018} Figure 9 shows a top perspective view of the traction/pitching control
assembly of Figure 8 attached to the single axle bogie;

[019] Figure 10 shows a side view of the traction/pitching control assembly of
25 Figure 9 attached to the single axle bogie;

[020] Figure 11 shows a top view of the traction/pitching control assembly of Figure
% attached to the single axle bogie;

30 [021] Figure 12 shows a rear view of the traction/pitching control assembly of Figure
9 attached to the single axle bogie;



appreciated that in an alternative embodiment, the monorail car 12 could also be a cargo car, without
departing from the spirit of the invention. As such, the single-axle 15 bogies 14 described herein can
be used for afHELB#4ER car, such as passenger cars or cargo cars, abREHG P P83 sibilities. [0281
lllustrated in FIG. 2 is a perspective view of the traction/pitching control assembly 40 in accordance
with a non-limiting example of implementation of the 20 present invention. For ease of understanding,
the traction/pitchlfg2tofitesreadderhiy 40rpsrshomRsUivatiaeH et ® HIsyREISHORIhBTERER of the

components of t%&ﬁ%ﬁ%@%ﬂ%&%@éﬂ&&%@éﬁﬂb@ﬁ%@@%@&wa itk e inserheckimprose detail below)
5[029

can be seen clearly. 2 )] As described below, the traction/pitching control assembly 40 of the
present inventiorBASBREAHE el PR etUL e ATEPRA S movement and pitching movement,

while permitting free yaw rotation as well as free vertical, lateral and roll movement of the single-axle

bogie 14 in relation tPe monorail car 12..In so doing, the traction/pitchin ntrol assembly 40
provides noige ar‘?%éi)b 2O iéglg 1on of fﬁ%e's e&aggegr]{%&agé%}ﬁgﬁﬁr%&? W i(‘f:lg?ﬁsaef[rrllta?nlgn'g firm guide
tire alignment angigdjusimenhetitatiditiopletirdedregertnttaction/pitching control assembly 40 permits

the stiffness and

[024] Figure 15 shows a top view of the traction/pitching control assembly of Figure
13 attached to the single axle bogie.

10
[025] Other aspects and features of the present invention will become apparent to
those ordinarily skilled in the art upon feview of the following description of specific

embodiments of the invention in conjunction with the accompanying figures.



damping characteristics for each of the traction restraints and pitching restraints to be selected and
defined independently. [030] As shown in FIG. 2, the traction/pitching control assembly 40 comprises
5 traction links"82 Hrit46% on a first side of the traction/pitching controlP&S¥esatsiy/eaoisand traction
links 62c and 62d on a second side of the traction/pitching control assembly 40. The traction links 62a,
62c (which are the upper traction links in the assembly 40) are connected to attachment members 74a
and 74b respectivEiL AAbiRBESG HETHdMNattachment members 74a and 74b is a cross link 72. The
traction 10 links 62a, 62c in combination with attachment members 74a and 74b and cross-link 72 can
be considered a traction link assembly for absorbing traction forces and restraining traction movement
applied to the moti6PAil BE§TE E4° ﬁfé%j“fﬁ%?@&ﬂﬁé&ﬁ?&?ﬁé‘ig&dnﬁﬁﬂ&lé‘?@%%ﬁ%ﬁ%t linking
member 68 and iminiettonnastinghedtastianlinkicoae wRdlima seecanddidkingraembear 70. The first

linking member 68 and t econd linking me r 70 can each be cqnsidered.a torsion bar that in
combination v%ith b Ugtf?éegt%?\]ﬁfﬁlﬁg@é@a?a e Iﬁlrgr&i@/%%%pﬂléﬁsear e f(%gril ‘i.aﬁé%aﬁﬂé“i%é‘ Gtion links 62D,
62d (namely the kerogstidriiiiks) opontrol fivewitciring thovemesit ofrthkovotieraibboagie 14. It should

oe noted that eithey.2a §nkings et Baldikina membsh iR kanhinatan wilgifaer the taction

links 62a, 62b or the traction links 62c, 62d is sufficient to provide pitching control ffir the bogie 14. It
will be appreciatetiiyhnasscskinsenivisairingiadeos cambingd Haivrpitthingrgrad wseramitinking

members 68 and 4tk willbhe Ressibiedaatain tRsHefARd Ditch&REHR! SNEMINIBe.SuaNt of a single
failure of an one%%f the téaction links 62a, 2562b, 62c, or 62d, [032] As mentioned above, at the area

of juncture bdtweBrFiRR IEREHBH AR G285 WEHARYiG HforBerEsEd the cross-link 72 is a first

attachment member 74a. In addition, at the area of juncture between the traction link 62c, the second
inking 30 membet, 7 andh e CIRSHINKIAR Bogsond AR Ient member 14040 15,

appreciated that in an alternative embodiment, the monorail car 12 could also be a

cargo car, without departing from the spirit of the invention. As such, the single-axle
15 bogies 14 described herein can be used for any type of rail ear; such as passenger cars

or cargo cars, among other possibilities.

[628] [lustrated in FIG. 2 is a perspective view of the traction/pitching control
assembly 40 in accordance with a non-limiting example of implementation of the
20 present invention. For ease of understanding, the traction/pitching control assembly 40
is shown unattached to a bogie, such that each of the components of the
traction/pitching control assembly 40 (which will be described in more detail below)

can be seen clearly.

25 [029] As described below, the traction/pitching control assembiy 40 of the present
invention enables the simultaneous restraint of traction movement and pitching
movement, while permitting free yaw rotation as well as free vertical, lateral and roll
movement of the single-axle bogie 14 in relation to the monorail car 12. In so doing,
the traction/pitching control assembly 40 provides noise and vibration isolation of the

30 passenger compartment while maintaining firm guide tire alignment and adjustment.

In addition, the present traction/pitching control assembly 40 permits the stiffness and



embodiment shown, the first attachment member 74a, in conjunction with cross- linking member 72
and the traction link 62a forms a bell crank watts mechanism. Likewise, the second attachment
member 74b, WEBRjiHER3n with cross-linking member 72 and the tracti8AAiGR28P8&#As another bell
crank watts mechanism. For the remainder of the specification, these attachment members 74a, 74b
will be referred to as bell crank watts mechanisms 74a and 74b. As best shown in FIG. 5, the bell 5
crank watts mecHiRIBHE Zhgrasterioten Apechabing Feier corvmintersé corkingoespiatidabsentral pivot
point. In the present&ahadipenis thepagtian, Fmk 62a is pivotally attached at a first corner, the first
linking member 68 is pivotally attached to a second corner and the cross link 72 is pivotally attached to
the pivot point. In this manner, the bell crank watts mechanism 74a creates an arm between the first
linking member 6@3() and thestiastitndink G2a andiarsttenarodaetwesmie fiostdinkingsmember 68
and the cross.link 72. These two arms,that are create the.bell.crank wattgs mechanism 74a always
remain in the%sarli%%g% |gu?§#3nar\‘/vit ?éjgpaeﬁ%ttomé%é)lgtgﬁ;%ar@ﬁ?éﬁlgﬁlﬁﬁlﬁacﬁw gsﬁeéﬂ%i}/a?ﬁg; waltts
mechanism 74b isndlswctions halge 82wt tihéd] Bntractorndirdids 2ef phvotaltyiattpittvieg atoatfidst corner, the

second linking membany Apivalaliyatiashed 69,2 sreand.somenand he.qrass links%q pjvotally

attached to the pivot point. As such, the bell crank watts mechanism 74b creates an arm between the

second linking méfseily *ahdthémaedioh imikibzamsn apmhesartt bedvééh meesoshd linking

member 70 and the:aeeasdink fo thestiworimsdhal Alsicreated byLGithe betherankatts
mechanism 74b always remain in the same cont%%uration with respect to each other. é34] Referring

back to FIG 19, at'fiks Sr&a00f Mreimpirsitiaeh alediuenbmemkesbiadadiabnmt mrshghember 68 is
an arm member 78acahhiez astnsideber #odos ahkhesdimbamerlengihag the-partioraf the bell crank

watts mechanismr6784a Itlpaté_:gggg%svthe lllipgingegg%geroggrﬁ %he.g? tion link 62a. As such, the
traction link 62a anér% & fraction Nk 626 argpposi ionéd oneon ?gp of'the other, such that they are

vertically displaced in relation to each other. In addition, at the area of juncture between the fourth

traction link 62d gjil]hqn%g&gg&m?t%%g}egﬁggi%% ieﬁnmme%%q{nzg% Jggb’éro rm &nember 76b is

of the same length as the portion of the be chanism 740 that connects the Ii?ﬂ(lng member
70 to the traktion Rtfkceprechrestierragionr diskib A2l 2t anerene Fokima Merbac’ard podisbned one on

top of the other, SygIhalHed @8 and the second linking member 70 can cach be considered a
torsion bar that in combination with the traction links 62a, 62¢ (namely the upper
traction links) and the traction links 62b, 62d (namely the lower traction links),
control the pitching movement of the monorail bogie 14. It shouid be noted that either

20 linking member 68 or linking member 70 in combination with either the traction links
62a, 62b or the traction links 62¢, 624 is sufficient to provide pitching control for the
bogie 14. It will be appreciated by those skilled in the art that for the arrangement
having redundant linking members 68 and 70, it will be possible to retain traction and

pitch control even in the event of a single failure of any one of the traction links 624,
25 62b, 62c, or 624.

[032] As mentioned above, at the area of juncture between the traction link 62a, the
first linking member 68 and the cross-link 72 is a first attachment member 74a. In
addition, at the area of juncture between the traction link 62¢, the second linking
30 member 70 and the cross-link 72 is a second attachment member 74b. In the
embodiment shown, the first attachment member 74a, in conjunction with cross-

linking member 72 and the traction link 62a forms a bell crank watts mechanism.

7



vertically displaced in relation to each other. It must also be noted that the lengths of the arms of the
L-shaped mechanisms 74a and 74b may be changed to suit the monorail system on which the
combined tractGHHECARY control mechanism is installed. However, it iFiiereitfd#the lengths of
arms 74a and 74b to be the same 5 as lengths of arms 76a and 76b respectively. [OBI As best shown
in FIG. 2, positioned at each of the upper end portion and lower end portion of the linking members 68

and 70, are pillo BRSERE d15fSFRRA ARG MEMEEM b &t s BB WH 70 ¥R 5 BEthe monorail
car 12 (not shownmkernTthe 10zpidlaw bledks Bikcap henattackied teithexflamerofitkasenorad car 12 in a
variety of different manners. For example,.the pillow blocks 81 can be attagched via a resjlient bushing
o1 2 shcing Dusnis SELE G A B B SR A O Are Cara Jor HHEZe pilow blooks
81 permit the linkingsrbelintyerk 88tz pivdtfrasly’ fblativéds thevmondidil catteZelhile

wansmiting lonaituatiacionreaemvech.lahe adieltame 22, 0d e mepgral, car 12 The

resulting lateral forces caused by traction forces from cross link 72 are also transferred to the monorail

car 12. In one enfBdfERhR! BRikradiioheiRrEEL &GRS i teptoadivataliy ebRMESted to the

bogie frame of thampapsell HegisMi pivaial aRdsdledbe pilawibleaks.8i-A6e ©anaesiad to the
monorail car 12. In an alternate embodiment that will he described 20 below with respect to FIGS.

13-15, the pillow BIBEREE RS B Btde R Ihertamnd i hroPhieiisiah Bobie mamteiHE%ends 63 of
each of the tractibelllinksk62atts G2dhesicth Conoeatedatoathe imoreatailecBrdRui3e] sl 8 described in

more detail below traction/pitching control 25 assembly.40.shown in FIG, 2, is operative for being
attached be (?eeﬁh éqrﬁ%{rﬁ%%é{l’flé%éiéﬂ f%ngna&?ﬁgrﬁ%%?% %rfa)% eoﬁ 35? %ﬂggééﬁe%%riéglsmgbéeto provide the
traction restraint eiass pitshidgTbost telofametitvbiity desetibe thaboVeraf 87 S8tsovehimBEiGBa3 - 6 are

different views ofﬂ%ﬂ%&g/&igg@@&gg&%%%é@ngeggﬁ;otgegonnected to a body portion 22

of the monorail bogie 14. FIGS. 3 - 6 illustr | bogie 14 and the traction/pitching control
assembly 40 in various different orientations to facilitate a better and clearer understanding. In these

{033] Similarly, the bell crank watts mechanism 74b is also “L” shaped, with the
15 traction link 62c pivotally attached at a first corner, the second linking member 70
pivotally attached to a second cormer and the cross link 72 pivotally attached to the
pivot point. As such, the bell crank watts mechanism 74b creates an arm between the
second linking member 70 and the traction link 62c¢ and another arm between the
second linking member 70 and the cross hink 72. These two arms that are created by
20 the bell crank watts mechanism 74b always remain in the same configuration with

respect to each other.

[034] Referring back to FIG. 2, at the area of juncture between the traction link 62b
and the first linking member 68 is an arm member 76a. The arm member 76a is of the
25  same length as the portion of the bell crank watts mechanism 74a that connects the
linking member 68 to the traction link 62a. As such, the traction link 62a and the
traction link 62b are positioned one on top of the other, such that they are vertically
displaced in relation to each other. In addition, at the area of juncture between the
fourth traction link 62d and the second linking member 70 is an arm member 76b. The
30 arm member 76b is of the same length as the portion of the bell crank mechanism 74b
that connects the linking member 70 to the traction link 62c. As such, the traction link
62¢ and the fourth link 62¢ are positioned one on top of the other, such that they are

8



figures, the monorail bogie 14 is positioned on the monorail track 16 and for the purposes of clarity, the
monorail bogie 14 is shown without the monorail car 12 attached thereto. The monorail track 16 along
which the singé2a\&Wéfife 14 is designed to travel, includes a substantf&RHSEEtAF Tunning surface
18 and two side 5 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 syfstsaly fIpESTah ithislatep delprdnt BRo WA g Shanoed thet ivsdimliigmember 68
and the 10 secopd likingrmagmherA0i(Rampiidie tatsion radshake sdapied foibalngattached to the

frame of the monorail car 12 (not shown) via the pjllow blocks 81, and the traction links 62a-62d are

adapted for bein§ SR Y6 & SHF P o ROBY Edn)i@ﬁg?ﬁ{%ﬂﬁf@ AR B8N iBned at the

ends of the tractigntdiiks 6eee2dt v enpiviedial Bnds: 6adois edanectingdhe7taaiibnipitehirg control

assembly 405to tgelmogg{rfflil bog}gtala%é|i ];(§‘Eertraction link 62a, the traction link 62b, the traction link 62c
ached to

and the traction Ilrﬁkeggt canbe a eﬁ?g%l(‘)]%' portion 22 of the bogie 14 via any suitable

attachment mechanism that permits the traction links 62a, 62b, 62c and 62d to pivot in relation to 20

the body portion g3t theyaqaie, 44+ Pl PRIR DL BLUN HaK.Fad aRd IS agliRRlnk 62b may be

attached to the monorail bgﬁle 14 via a spherical ball joint (either a resilient or sliding ball joint

depending on th&We¥irder Hahadtekagcacinbapafietd aP aps I BeB s kst st ddridd combination

of pitch stiffness, gdampineraire lenaiydinas thiactiensiines smanstAamping)ndhadwmstiondink 62c and
the traction link 2562d are attached to the monorail bogie 14 in the same manner. [0401 In an

alternative dffangeREMRaAs WilF B gelRibedinitn S b moneei<et (f FieY 9 Y the
tractioMpitching défftreltassemblfFdOeandde tensikciet]htbvaemihe: morbsailaagiesiimand the

monorail car body 12 in a diffle({ent m rirrlnegf t%lé h tha%g%)th;o ivot %n(%s 63 of thebtra%E'on links 62a,

62b, 62c and 62 are ooﬁr?esc{elg%glfﬁe Snorail Gar ody?L and { ef)ill%kvbnglglc SH1 On the first and

second linking mamBergie8s pliemebbehindttec e the lotaye poriber298afnth@ropionaifrbdyie 14.
relative to the monorail car 12 while transmitting longitudinal traction forces between
15 the bogie frame 22 and the monorail car 12. The resulting lateral forces caused by
traction forces from cross link 72 are also transferred to the monorail car 12. In one
embodiment, the traction links 62a, 62b, 62¢ and 62d are pivotally connected to the
bogie frame of the monorail bogie via pivotal ends 63. The pillow blocks 81 are
connected to the monorail car 12. In an alternate embodiment that will be described
20 below with respect to FIGS. 13-135, the pillow blocks 81 may be attached to the frame
of the monorail bogie, with the ends 63 of each of the traction links 62a — 62d each

connected to the monorail car 12,

[036] As will be described in more detail below, the traction/pitching control
25 assembly 40 shown in FIG. 2, is operative for being attached between a monorail
bogie 14 and the monorail car body 12, such that it is able to provide the traction

restraint and pitching control functionality described above.

[637] Shown in FIGS. 3 - 6 are different views of the traction/pitching control
30 assembly 40 of FIG. 2 connected to a body portion 22 of the monorail bogie 14. FIGS.
3 - 6 illustrate the monorail bogie 14 and the traction/pitching control assembly 40 in

various different orientations to facilitate a better and clearer understanding. In these

9



10411 The following sections describe a non-limiting example of a single axle monorail bogie 14 to
which the traction/pitching control assembly 40 of the present invention can be connected. The shapes
and proportiofsbitié4atous components 5 that form the monorail boghé T44HMPAHEthe drawings
are purely used for illustration purposes and should be considered as being non-limiting. Deviation in
the form of making the components wider, longer or thinner can be made by a person skilled in the art

to make the bogi&PEHNoff MIATBhRBANTELT ResitPReLpardhs RUeEH kol Barterithan certain
places, due to thendjffetenceligiorieniationsGriaigd eferentowh withobe memanhaat bafaand in certain

ones of the figureg, 10424, Referfino back (9 FIG: 3 ap.cxpandedyiew of one of the single-axle bogies
14 in accordance with the present invention is shown. monoral Boéle incfades a’body portion
22 that has a firstisidmeddntion ddingidles senbsidnsigly poriont2 Gutian mser bbejd hed togetider by a front
joining portion 28,44 seariR RIOG AATAN. 49 Iheadvandian s aldin sindlesae,pogie L can be
made of steel or a steel alloy, among other possibilities. It should be appreciatedthat the single-axle
bogie 14 can be Rigdl FHRPLFER COfRIRPE FHEISH ATS Y8 dip Hg e theThatiarihe prev/iias the desired
strength and rigidityeRaraeteristigs.for the intended application. 20 [0431 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 gesspri2hasmpaiitienetsuch Fiashey araadiscritisgspastivesengs @t the two side

25 surfaces 20 of the monorail track 16. In the embodiment shown, the front joinin rtion 28 and the
rear-joining é)rtigﬁc% airnekllirlﬁtﬂ]g a§Fr?1]7§f(Pec ezfﬁguﬁé?rglﬁgﬁ%&iaé’%a g?ﬁ%sgg)é?fﬁg?%%\s%@egr%e
appreciated that theffrort§othéngoportibrrp 8dnd thewslavijdiningipertiork?8iceuldHseraftany shape, size

and configurationfhatyis.suliaRlcdaniainingdhe Jialsire BRron sdandla.saendsidgortion 26 of

the single-axle b%%ie 3014 together. In addition, the front-joining portion 2 the rear-joining portion
29 -

15 [039] Positioned at the ends of the traction links 62a - 62d are pivotal ends 63 for
connecting the traction/pitching control assembly 40 to the monorail bogie 14. The
traction link 62a, the traction link 62b, the traction link 62¢ and the traction link 62d
can be attached to the body portion 22 of the bogie 14 via any suitable attachment

~ mechanism that permits the traction links 62a, 62b, 62¢ and 62d to pivot in relation to

20 the body portion 22 of the bogie 14. For example, the traction link 62a and the traction
link 62b may be attached to the monorail bogie 14 via a spherical ball joint (either a
resilient or sliding ball joint depending on the desired characteristics in a particular
application to establish a desired combination of piich stiffness, damping and
longitudinal traction stiffness and damping). The traction link 62¢ and the traction link

25 62d are attached to the monorail bogie 14 in the same manner.

{040] In an alternative arrangement that will be described in more detail with respect
to FIGS, 13-135, the traction/pitching control assembly 40 can be connected between
the monorail bogie 14 and the monorail car body 12 in a different manner, such that
30 the pivotal ends 63 of the traction links 62a, 62b, 62¢ and 62d are connected to the
monorail car body 12, and the pillow blocks 81 on the first and second linking

members 68, 70 are connected to the body portion 22 of the monorail bogie 14.
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are not necessarily required to be facing frontward or rearward 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 W&EHR&PHrECtion of travel. [044] The single axle monorail Hoiet1Mshd®wnh in FIGS. 3 -- 6
is operative for 5 supporting one or more load-bearing wheels 30, an outboard pair of guide wheels
32a and 32b and an inboard pair of guide wheels 34a and 34b. As used herein, the term "inboard"
refers to the side of the monorail bogie 14 that is closer to the centre of the monorail car body 12 and

the term "outboayel efass (e i s.lte manssalagis: A hALiSAIRseq Bamndef the monorail

car body 12 In addition, the body portion 10 22 is operative for supporting two stabilizing wheels 36a
and 36b (as shoWiPHEIG08s 1A thevBidbiifmsirarsahingraniahbisiAd WHadt Bearsstdtaen are
positioned beneagh;canchcaavakuitbctiie “mbeaigesguit grifrealasidaandil ebitpaingle axle bogie
14. It should,_however, be appreci t%d tha/tt e stabil'zirﬁ(? wheels 36a §nd 3g66p c.%uld G%ISO be
positioned bénea%tt ¢ otaf %{}%f’%u?&ée 11.5 18330 an aé%gso"rf%?%fﬁy PEHA%itOR 13 5 8ween the
inboard guide wheelswsd:thehoutb bardgriddedvincatizgmithdutidepaiiegdiomithbesfinit of the invention.
In an alternative embodiment that is not sh 1] ilizj ee itioned below
each of the guidemvr%/lﬁgglkg% éﬁ ﬁgﬁ?ﬁ&%ﬁ%ﬁ t §J|eltli&r%%%}o%ral f!(%{l]de\% 94 iﬁc%gé?fgl?f%%a ilizing
wheels. 201045 1thestibath e dhnhosisaetsosn, iguldenirensesbthagis ssgam3asestestabilizing wheels

36a, 36b are gengigly.mads Al THRREIROWRYRS HREH RAMLALSH be HRsmaliclifeRrsemipneumatic

fires, solid rubber tires, plastic tires, metal wheels or any other type of tire or wheel known in the art.
25[0461 As ShowH PRIy 30 Be fﬁ@ﬁé‘bﬁﬁ?ﬁﬂﬂ?ﬁ%ﬁ%ﬁ&ﬁ%he traction/pitching control assembly
40 are connected to the monorail bogie 14 slightly above the guide wheel 34a and stabilizing wheel
2bove e guide NHED) SE R 45 G4 Pl g ER AL REPERUNES e view of he
monorail bogie 3@hlécontrinte shtws:thvepaintsatioanndcton tidhetrastidndinkg aRiudandc62b to the
o et 2 O S LA ol SISO B B
15 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, among
other possibilities. It should be appreciated that the single-axle bogie 14 can be made
of a variety of different materials, so long as the material provides the desired strength
and rigidity characteristics for the intended application.
20
[643] 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 26 are positioned such that they are adjacent respective ones of the two side
25  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 portion 24 and the second side portion 26 of the single-axle bogie
30 14 together. In addition, the front-joining portion 28 and the rear-joining portion 29

are not necessarily required to be facing frontward or rearward when the single-axle

11



WO 2011/044652PCT/CA2009/0111487 connected to the monorail bogie 14. While FIG. 4 shows an
embodied arrangement of the traction links 62a and 62b, it must be noted that the traction links do not
have to be alw§SHb8{¥he guide wheels and the stabilizing wheels. [tHRESHHRAHEIHE noted that as
long as the traction links are transposed vertically above each other to 5 accommodate the pitch
function, any relative positioning of the traction links with the guide wheel and/or the stabilising wheel

is allowed and sHogiE Bbitatrsherbte deepamgrphnebt thétradobe dmverings. proaor 2P edraction links

62a, 62¢ (namelyrbeHRPRESGHA ioke) sipatiashediatie dmenoraikagie 14 such that their
longitudinal axes are positioned substantially parallel to the running surface 18 of the monorail track 16

In addition, the traction links 62a, 62e are positioned such that they are offset to either side of the
running surface 184df tiidanamrsiklzaaknbtirishgiredositionad iFiGRb3tandiatlyteensanterplane as the

running surface 18 of the monorail track, 16, By placing the upper traction.links 15 62a, .62¢ co-planar
Wit the runrang STTRSLA Bote Bt et BRGIDY & MR CRCt MR St a1
mounted at the |ewé|Bbthed rmimbrgroupfiiced £8idhehopts tidetion fittks'62medRer¢akahhmajority of the

traction forces anghhe ivQIoWey M@%@Q%#iﬁ}ﬁrﬁ%@m@%g@ﬁ%w URPICstahllizalan in

combination with the first and second linking members 68 and 70. In addition, by placing the upper

traction links 20624n%2H Gh ke diriaiddherieruriihgeedirrstase fin s Hhaaeerd ftethe passenger
compaitment of the menosREyeNisieerbO48hc Thenbirst anthscoNddiRkdRMRNBESS KBidD are

positioned suych that their longitudinal axes are itioned sybstantially perpendicular tg the running
Surface 18 28 of (e BN IPACRFRE R AHAIAICRLZRE KURHE 290 MRS Mo e 88,90 have a
substantially vert®allorientatiorlinaelationdotHeestabiiiing Suitbabe3b8 aidhsnanosaditicack 16. The

linking members £8 and 7%1are positiongd $ugstad;tiallg bef]ovy tl31 ru rg s,[utniface 8 acz)é the monoralil
track 16, and extend ir6m the. Xef?(\:afhrik Watls mec ﬁlgrﬁseﬁa,%ﬂ%o%ﬁg arms roa. 76b. The two
linking members B&igrid 710 siBRIdgleiver withe trwiemiatadtthetiba sinkididep voeeds Gfovideé Htch
stabilization forcegyid also be positioned beneath the “outboard” guide wheels 32a and 32b, or at any
15 position in between the inboard guide wheels and the outboard guide wheels, without
departing from the spirit of the invention. In an alternative embodiment that is not
shown, additional stabilizing wheels may be positioned below each of the guide

wheels 32a and 32b, such that the monorail bogie 14 includes four stabilizing wheels.

20 [045] The load-bearing wheels 30, guide wheels 32a, 32b, 34a, 34b and stabilizing
wheels 36a, 36b 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 tire or wheel known in the art.

25  [046] As shown in FIGS. 3 — 6, the traction links 62a, 62b of the traction/pitching
control assembly 40 are connected to the monorail bogie 14 slightly above the guide
wheel 34a and stabilizing wheel 36a, respectively. In addition, the traction link 62c,
62d are connected to the monorail bogie 14 slightly above the guide wheel 34b and
the stabilizing wheel 36b respectively. FIG. 4 shows a side view of the monorail bogie

30 14, which shows the points of connection of the traction links 62a and 62b to the body
portion 22 of the monorail bogie 14 quite clearly. A similar connection is also made

on the opposite side of the guide beam, where traction links 62¢ and 62d are

12



WO 2011/044652PCT/CA2009/001487 [0491 As mentioned above, the traction links 62a, 62c are
suitable for absorbing the traction forces created by the monorail car assembly 10. The traction forces
are also absorfS@dBYH#E%ross link 72, which helps to transfer these forEe3/fa #E@ AN links 62a,
62c via the bell crank watts mechanisms 74a, 74b. The traction links 62b, 62d are 5 pitch stabilizing
rods for providing pitch stabilization in combination with the first and second linking members 68, 70,
so as to prevent tReAssHGPATBeRerail Fpgis 1itcRil Fl Fe AESIT ES U RoSisS ATPRET A $he
combination of thgelipkine MebEr 848280 1anetbe doweihiraat eadinksisudad eraldadthe bogie pitch
to be adjusted an stabi#)ised. More, specifically, the adjustment of the lower. pjich traction links 62b,
62d 10 provides pitéhal é’ﬁfﬁ@ﬁt%lf%éwe%egési@rf}r{g%ﬁeesgr%%lﬁﬁj\é'? ﬁ’eoelsé. i%ﬂ%ﬁ@%%%%ﬁ%’é?ﬁate
embodiment, it istalsaspsgible theatusopitotkbyradiustipgehevenipdhvtrastiondinkso8®a #nd 62c. The
adjustment of the Laglon, | QEP?e?;zt%h ftlean b s Brahimpnedbehabioigieganetions (the
connection arrangements 63) 0 I]oy using a male/female pair of threaded rods for the lower placed
traction links (nasedy wheslondinks e sebaiing svBed yorloyeding shipldthe peatRIs aRbHEvN in the art.
This adjustment gf the pitchssiablizationhelps to reduce the wear on the guide tires. In another
alternate embodiment, the upper traction links 62a and 62c may be adjusted to set the desired pitch
and/or longitudinal position of the monorail bogie. 20 10501 The bell crank watts mechanisms 74a,
74b help the tractingjlinks:GRa:&2eie ahsetk thedepctiongpadmcaon hel) ie:taketikidraetion loads
outside of the monorail track .enyelope. More specifically, hy taking the traction force each side of
the monorail racR9E" e%}?gl&i(&?? ﬁ}?ffé %’f%\,{%ﬁ%q@gﬁl %IéY %%?sﬁ’fgﬁeagea??ﬁg%&ggﬁ’tl%sf%ﬂ%%onoraiI track
running surface IBrallelgoebklceminespifeting midthrents:cailseetiby R 9n rddtion fdrckscioch that the
majorlty of the traglianfaress afe ARRIRA R, e UPRELUAGHAMIIR AR AC 1A% i, the traction
links 62b, 62d do not need to absorb any traction forcés and instead are used to stabilize any
remaining pitchingrfremidm e monfosi raskne exkersuesidonsa vpsybitpaetly RRE6PA62¢ are not

positioned in 30 supstantiallysihesameniRnsAs IS syiase 48 dhen sems ahthe traction
forces are transferred to the lower traction links 62b, 62d. More specifigallyf when the traction links

62a, 62c are hot Ahiyri2a WitaKeE Vi ilisg SersR o B nitibriighias of the bogic frame
2011/044652P CTiGA2aR/00I4R sicaskall, thewmisp e gie ssivieoMieraskion batarers tie traction
forces and the pitching alignment. 10521 It should.be a ciated that the bell crank, watts
mechanisms 74af‘%59383(r$’2he a%éfﬂé%cf aé(ﬁcp GREIIHE glg Ahce Ba v%gﬁ § H}ﬁﬁ‘ry{a %%‘g?ﬁbers 68 and
70, and the respeectiverntradtioi? tinks! 62apbrutd it panhchanijetiim suchnboasenthalidhgthsof the arms

76a and 76b will gl e e enathuetilie armnrbaaad,tehmatchag the length of

bs aditete
the distance between%?wgé%inﬁ?ﬁ members 68 and 70, and the respettive traction links 62a and 62c.
By adjustingZtheséZrertgthen thestienvelihertamiag surface 18, they do not extend into the passenger

compartment of the monorail vehicle.

048] The first and second linking members 68, 70 are positioned such that their

longitudinal axes are positioned substantially perpendicular to the running surface 18
25  of the monorail track 16, when in use. As such, the linking members 68, 70 have a

substantially vertical orientation in relation to the running surface 18 of the monorail

track 16. The linking members 68 and 70 are positioned substantially below the

running surface 18 of the monorail track 16, and extend from the bell crank watts

mechanisms 74a, 74b to the arms 76a, 76b. The two linking members 68 and 70,
30 together with the lower traction links 62b, 62d, provide pitch stabilization forces.

13



10force balance in the crosslink 72 of the monorail bogie 14 in relation to the car frame 12 can be
optimized for any desired application. [053] In the embodiment shown, the traction links 62a, 62b are
solid, bone-sh¥PEAidd¢Hhat have a suitable thickness and material streffdis 4398481 to handle the
15 traction forces generated. In the embodiment shown, the traction links 62b, 62d are also solid,
bone-shaped rods that have a suitable thickness and material strength to be able to handle the

pitching stabilisaf¥flreftirsatimssiisr e e Fatinn ke 625 0% 2accHbl SrAliehasdisize, and
configuration, solenRgasHeayaR-ahle te mesitnciuinisadsy fnatienda;addities aeisipossible for the

upper traction links 62a, 62¢ to be 20different from the lower tractign links 62b, 62d, such that the
lower traction linRESBDE g%@ﬁﬁﬁ’ﬁi&?l ah‘f@%‘u%ﬂ?ﬁé &3 %ﬁa{ﬁe ggfrcgf’:tl%r%ﬁnag% 61131 rglﬁ’d 62c. 10541
The first and seceim;idwe&?ma&mwelﬁaﬂiana’ﬁéao@@vaﬁbetfmtiabimkbi@)a@%dmion forces
experienced by the Jragan/icIng Sonol AsSBMAN. 40,259,815 QUGN UGS YRV Sri should be

understood that the fin Ing members can have any shape, size and configuration that is
suitable for absoebihgethedtdidiong foestisthad.wifl lse expemerEat by BYvsi bagtordieRing control

assembly 40. 10554 The,desion, Aanarsial chracteristissint arsh ofibadraginerinks 62a - 62d, 30

as well as the design and material characteristics of the first and second linking members 68 and 70
can be selected BAsE8A el e fEgtind il SRR SParls thschRsly mitichimybE SAtFSId88mbly 40. For

example, the seleglinniaf therstfirassity, the adjustment of the lower pitch traction links 62b, 624d
10 provides pitch alignment of the bogie frame and guide tires. Similarly, in an aliernate

embodiment, it is also possible to adjust pitch by adjusting the upper traction links 62a

and 62c. The adjustment of the traction links 62b, 62d can be made by shimming the

ball joint connections (the connection arrangements 63) or by using a male/female pair

of threaded rods for the lower placed traction links (namely traction links 62b and

15  62d) or by using any other technique known in the art. This adjustment of the pitch

stabilization helps to reduce the wear on the guide tires. In another alternate

embodiment, the upper traction links 62a and 62¢ may be adjusted to set the desired

pitch and/or longitudinal position of the monorail bogie.

20 [050] The bell crank watts mechanisms 74a, 74b help the traction links 62a, 62c to
absorb the traction loads, and help to take the fraction loads outside of the monorail
track envelope. More specifically, by taking the traction forces to each side of the
monorail track 16, the traction links 62a, 62¢ can be positioned at the height of the
monorail track running surface 18. This reduces the pitching moments caused by

25  traction forces such that the majority of the fraction forces are absorbed by the upper
fraction links 622, 62c¢. As such, the tracton links 62b, 62d do not need to absorb any

traction forces and instead are used to stabilize any remaining pitching moment forces.

{051] In the case where the upper traction links 62a, 62c are not positioned in
30  substantially the same plane as the running surface 18, then some of the traction forces
are transferred to the lower traction links 62b, 62d. More specifically, when the

traction links 62a, 62¢ are not aligned with the running surface 18 of the monorail

14



(which could be based on material characteristics, or design) of the traction links 62a-62d as well as of
the first and second linking members 68 and 70, the bell crank watts mechanisms 74a, 74b and the
cross link 72 pY&AHE Ut Rbility to independently select the bogie tractioR{IdhttaMEY stiffness and
pitch stiffness. 5 [56] The materials and design of each individual one of the traction links 62a-62d as
well as the first and second linking members 68 and 70, the cross link 72 and the bell crank watts
mechanisms 744a7kbe dhetse TPIOSENSSEpaIERSHPR QY S s ibrrtioe Therandime RidHas
traction/pitching g%%@ssembly 40. More specifically, the stiffness 10 of the traction links 62a, 62b;
the bell crank watts mechanisms 74a, 74b and the stiffness of the linking members 68 and 70, can be
selected independently for customizing the functionality of the traction/pitch control assembly 40. For
example, when tigradtishvdidks: GaprdaRabdrkaqtitchslfiffrtng pithingcbamsrad abs&rtbtyrd@will provide
stiff control of the bogie pitch and. tire.alignment. In % itk i% th Il.c Isms 74a and
74b are soft, thef Hsegegosdllé‘ltﬁar}sé?fé%%gé f/ E,%Y'éeteenst r%;ﬁ%gfﬁ aﬁgﬁg}%vﬁhg?g\% %osrﬂégqt%u%h;gg%stiffness
relative to the moemprailveardotaly liltreberasd b 22 dundseln sl ersssburaziviththesmant bell crank
mechanisms 74 af each sannagting,epd i QreesioradkaaeRisenabe Hibrationandito pevent dynamic

interactions between the monorail bogie 14 and the frame of the monorail car 12. 20 [57] By
customizing the pitsehetithsdeasiner Siighisansaibeimrradiolithns aisabes idnde’h #he Wonorail car

body 12, the respagpas adouib atien dransmiswopstadnsimonesailaaniatly haassels undesirable

noise, and/or undesirable guide tire wear can be minimized. 25 [58] As mentioned above, once the
traction/pitchthg &JhtBTaLE Iy F6° iléité%ﬂgglfb%g@ﬁﬁ?g?nlo%ﬁﬁ 30 m% &hd'the monorail car

ogie
body 12, the tractipedpitehifgriastfol agsénity #plisagible to prevent the pitching and longitudinal
traction movement of the bogie 14 in relation to the monorail car 12. It is also able to 30 prevent

longitudinal traction movement, while still permitting yaw movement between the two. For example, as
the monorail boglé58p thavidscesteditdent cheve. ththeantion dialis thaeko2s, aaditkibepmibsisers 68 and 70

will pivot in relatiog,{o e, pRoralBRYE AteWhish MilbRMSh. e Akl dhe helb GErRkmeshanisms 74a,

74b on each of the linking members 68, 70. This, in turn, will cause the linking members 68 and 70 to

pivot, thus permitikrgsyaiemate werseido civbe e dinemb shrtadhs facing ERES P&t e monorail car

12. As this happefis, iheicregs ik A2 asteioRnia seaLamaians eppasteiipiatanobtbe linking
members 68 and 70 such that the bogie 14 is free to yaw relative.to the morfi% %iléggr_%%(f)ut is

restrained from IGREitAdIFRAErAERIF HREOTLRE RSP FSHHE thaf et e zetion

can be of any shape, size, and configuration, so long as they are able to meet their
intended function. In addition, it is possible for the upper traction links 62a, 62¢ to be

20 different from the lower traction links 62b, 62d, such that the lower traction links 62b,’
62d can be of lighter duty material than the traction links 62a and 62c.

[654] The first and second linking members 68 and 70 that are operative for
absorbing any torsion forces experienced by the traction/pifching control assembly 40
25  are hollow tubes. However, it should be understood that the linking members 68 and
70 can have any shape, size and configuration that is suitable for absorbing the torsion

forces that will be experienced by a given traction/pitching control assembly 40.

[055] The design, and material characteristics of each of the traction links 62a — 62d,
30 as well as the design and material characteristics of the first and second linking
members 68 and 70 can be selected based on the desired characteristics of the

traction/pitching control assembly 40. For example, the selection of the stiffness

15



[059] It should be appreciated that although the traction/pitching control assembly 40 10shown in FIG.
2 includes both a first pair of traction links; namely the traction links 62a, 62b and a second pair of
traction links; WARA®R/M+e5¢raction links 62c and 62d, it is possible for thePFacHeHIpieIiig control
assembly 40 to include only one pair of traction links. In such an embodiment, the traction/pitching
control assembly 40 may include the traction links 62a, 62b on one side of the traction/pitching control
15 assembly 40 twhichreviidrcbamé orenbaia thehfinastditikierg amdeiger @8hanectivanidisPltre traction link
62c on the othersige, HgiSHA e HRGiPR Ul §26anddhis.reeonshlinking sepmbar wikare not

included, since they are only needed for providing redundancy for the pitching control functionality. In
the case where tHEhaRiBh ﬁk@&%@%@éﬁé‘%@lmﬂ%ﬁ%ﬁm&ﬁ@ inflensResHEILEE! it is the
traction links 62ay20:621%an0 thRdistdnking membed f&tharmeayide the pitching control, and the
traction links 62a, 62c and the cross link 72 that provide the traction control. While some of the traction
forces are still transmitted to the first linking member 68, these forces can be adequately handled. It
should thus be npsd] that thetératdiand piteiingfcaciroldasderhbly 40tbé thetpneekt fduention can lose
any single one of the tractiondinks 62a - d and still retain al tion and pitch) ntrol
functionality. 10601’ Frlltlaaé I |oﬁ:1r,gtr3ngga? ng%isslg%(\}v%e%m&%t rseét?aacq?owg}%hﬁrnaﬁsc%%%ro é%géglr%bly 40
includes two pairs:bitraktiontdiniesiBREMBPE.Gbshr b ehpsin ofnreattiordinkt 6RsomigRbe the

traction/pitching ganiral asseMPI4RIR @RS BNk BRCIONGREgsand:A0RIWEERICh control in
such a way that the traction stiffness can bé defined mdependentl%ﬁ?férom the pitching stiffness. 10611

As shown in FI1GoA & tesienditkitéRm P Eoriite bslsaaib Yy atsisgerarmy pbsitdoheabithe inboard

side of the monogahegiss1die HRWaYERdhBtasonPitairg-Ccantkel Arse MiNyAlaguleequally be
mounted to the "outboard" side_of the monarail bogies 14, without detr ?#r)@ from its fynctionality. 5
act

1062] Based on HE'BERE fusmstgrmitHdhfds ‘S’Efﬁftébiﬁ?gg%ﬁg iGRTSHERME control

assembly 40 enabies siendtanedusdERHEIT restiaint iff the piattiondinksiGRentile 4piteiling control via

the linking members, 68, 70 and {1 lower HRSn RS, 70,524 35 el Whietgndsglation via the
15 mechanisms 74a and 74b are soft, then the bogie 14 is effectively isolated from

vibration, with low longitudinal stiffness relative to the monorail car body. The cross
bar 72 can be a stiff crossbar 72 with resilient bell crank mechanisms 74 at each
connecting end in order to reduce noise and vibration and to prevent dynamic

interactions between the monorail bogie 14 and the frame of the monorail car 12.

20
[057] By customizing the pitch stiffness and longitudinal stiffness of the bogie 14
relative t0 the monorail car body 12, the resonance and vibration transmission to the
monorail car body 12 as well as undesirable noise, and/or undesirable guide tire wear
can be minimized.

25

[058] As mentioned above, once the traction/pitching control assembly 40 is
attached between the monorail bogie 14 and the monorail car body 12, the
traction/pitching control assembly 40 is able to prevent the pitching and longitudinal
traction movement of the bogie 14 in relation to the monorail car 12. It is also gbie fo
30 prevent longitudinal traction movement, while still permitting yaw movement
between the two. For example, as the monorail bogie 12 travels around a curve in the

monorail track 16, the linking members 68 and 70 will pivot in relation to the
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10 mechanisms 74a, 74b. In addition, the arrangement of the traction links 62a-62d and the linking
members 68, 70 permits independent control of the traction restraint and pitch control. This is all
accomplished¥WhaE WeMaIkting yaw movement between the monorail bo§& A ®Atthe& Mmonorail car 12.
15[063J As will be described in more detail below, the traction/pitching control assembly 40 can be
mounted between the monorail bogie 14 and the monorail car 12 in accordance with many different
embodiments. Atfipstreibheinilifgybisibodinmesit ovasBinel it ole sexbedsals oA with sespect to FIGS.

3-6, wherein the JractpR/PiRINGHANTRL 88SaM Py RcONRe clRd:hriwaRR IRGMARCERIl bogie 14 arid
20 the monorail car 12 such that the first pair of traction links 62a, 62b and the second pair of traction

links 62c, 62d ar&'AttAcAeRS SRS HEIR A" S OFTRE hiSHETEN BE Renrz hiREuth Ftht the first and
second linking maehars 6BmAehdbAIE @itaghad ¥is Riewdloekdbdathemenorigaicd 2 (which is
not illustrated in the Figyres). 251064] Shawn.in FIGS. 8 - 12 is a tracti itching control assembly 40
in accordance Wﬁﬁ%@%%%ﬁgﬁmf% mé@?ﬁﬁ%%ﬁ‘%ﬁé%% f p?ré%é%ﬂl @géw%o e,{\;/(\?ﬁléa?}e?ﬁslike
components havédeeenadesitifiedtwitte hikenseférend? muynsbersaiAdithenc bmponienisatithe
traction/pitching fe) 594&&%%&%%?9@?9 rlmin FIGS. 8 - 12 are the same as those shown in FIGS. 3 -
6, however the conlljponents are arranged in a slightly different 30orientation. More specifically, the
cross-link 72 is positioned forwardly of the linking members 68 and 70. [65] Shown in FIGS. 13 - 15 s

a traction/pitchingyggntiphipgsereiynA0; i-2acRIHRBES, Wit Acthird. nans iraiting ebeslingnt of the

present invention. In this embodiment, the traction/pitching control assembly 40 is attached between

the bogie 14%hndhEhiBAdrait dartades ettt mermahietion deks guambaily, theiarsisid second

linking members 638 and #Q arRatachrdte-ibehodyspastien 22 ehiteanowrl bapiked 4 and the first
pair of traction links 62; 6[ij nd the sgco&? air of fractiort‘n) Ii%? 62c,16£d are attached to the frame
of the monorail cArPPS (Gt ShBm) P AR RIHRS RS S Eh ARG e RBIR R, Fhe
traction/pitching cactival lagsemblyekl Gnisnbniiectedlizataeion tiehiqdsopostiessabhf 4henbpgie 14 and
the monorail car 12, in the reverse arientation as in the fir ' ; 13 - 15 show
the traction/pitchfﬁgucgrﬁglqgé%s{gr%g%% Eogg(%nfslaegcteﬁ ?}g} %hghéggfo%%%%%%%ggﬁga%c% a}me with a
different emiodirmeertbilid phrisate thercpantidedpite Hingreohmkin assarpgl & endriietheninditorail bogie 14

are all the same. and sl e (RICIARFS;AUMREIR KSR IRLEIRM tathe Parts millalsparemain the

same. [66] In this third embodiment, the first and second linking members 68, 70 are attached to the
monorail bogie 140agHBMEN WGERs"8Y . Idudrbuings ey 1€ MYpifsird &k Bevitiege upper end of

the first linking membese8 is-attashedre dhe-oenaiaihhagienldat AeBiomEhaldssubgtantially in the
same plane as the running surface 18 of the monorail track 16, In addition, the pjllow block 81 that is
oeated at the loweh G0 FECToL AR GBI 88 5 ARAEEN oHESOUH) POl 35 of the

monorail bogfie 142betainhyertidaikitganapbsed)thetative deo tleepitgipey @ilowl, hiett8tadtiothis manner,
the first linking membes, 083 aliaghed.I¢ g Heshsidz partipn gd.pbinemensialbogle 4 such thatits
longitudinal axis IS positibned In a su%s%antlally vertical onentation that 1s perpendicular to the running
surface 18 of thethsdriotiail fraesie 408, sAltiwsngrhittest tobair ihl k@ g 1aertiber $8ctinek fptdesranember 70 is

attached to the sggapd.sida partien260fihaPsie 14 yiasha.pilaw blocks Slnin.the.same manner as

described with respect 1o the first linking member 68. [67] In order to attach the pillow blocks 81 to
monorail bogie 185SEPRifOW HIsdKe st BAREeSReero W aings tBeREhadHReian bogiet4. The pillow
blocks 81 forgn thep pivatsifpreibm inkingisnembares:68 antrdGiendhelogie frame 22, such that once

[060] In addition, regardiess of whether the traction/pitching control assembly 40
includes two pairs of traction links 62a - 624 or only one pair of traction links 62a,
62b, the traction/pitching control assembly 40 is able to transmit traction forces and
30 provide pitch control in such a way that the traction stiffness can be defined

independently from the pitching stiffness.
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attached, the first and second linking members 68, 70 are able to pivot in relation to the monorail bogie
14. 10681 In addition, the connection arrangements 63 that are positioned at the end of 5 each of the
fraction links 628 @2Wate&adapted for being connected to the monorail EHHFSRPIPRIGAVen that the
monorail car body 12 is not depicted in FIGS. 13-15, the connection arrangements 63 are not shown
attached to anything. It should, however, be appreciated that they are shown in the position and
orientation that th@twikbehiwwheFiitakhibd tothen/nidthoraikortrd cdsemRlnviérés spsaeiidally, the
traction links 62,10 82k a5g operafive.fer Bang.eonpeciRddair Ragionef theframe qhthe monorail

car 12 that extends beside a first side surface 20 of the monorail track 16 and the traction links 62c,
62d are operativEagionaise A asteaP ot sridst sawthahsarerid IndroriRaFd Siifat extends

beside an opposigrgidg.asHdaes:2R of thannamemiinaciodtislant8sRlicfhe connection arrangements
63 located on the traction links 62a - 62d may be attached to the car body 12 via a spherical ball joint

(either a resifient or sliding ball joint depending on the desired characteristics in a particular application
to establish a degie2y cBavainatiorhef piieh sitfnersiodanmpisigreidd bongiipadinakdradtiontstiffness and 20
damping). Other manners of pivotally connecting the traction.links 62a-62d to th% rU%ntgrail car body 12
can also be useofr \?\% Sod %%B%r ?r?%?}rlgrsﬁ E@é}%te%?eot he Sﬁ%]sgﬁﬁﬁ%e%ﬁﬁ%% f%%r(gi 1:Relgarglless of how
the traction/pitchiragtoontinks 42sctiblyindiig stmictleda2Bedkireemanbern &8 oTdilsbgielaweand the

monorail car body 12, it shaulgbbe apPreciatic ihatnnss the tiastionlpitehing controlassembly 40 is

attached, the traction/pitching control assembly 40 is able to prevent the pitching and longitudinal

traction movémemesiatiatsodie 14pidyafiditrnichtheTansrneal Hdha Faginndiaky Gerittiy yaw

movement betwegs theiiwa-Adeiienatly pihisiarangemaniaise ParmilsatrmtdRandavertical
movement, and roll movement between the bo]geie 14 and the monorail car 12. 10711 As mentioned

above, the tractidiitEHIRE cOM &1 A8 &P AR ks BTN He N RS T RS Y nd traction
movement experianeesilihsdhra modehaikbegis b4: V¥hen mounted between the monorail car 12 and
the monorail bogie 14 (in either of the configurations described above), the traction links 62a, 62c are
preferably

15 [063] As will be described in more detail below, the traction/pitching control
assembly 40 can be mounted between the monorail bogie 14 and the monorail car 12
in accordance with many different embodiments. A first, non-limiting, embodiment
was shown and described above with respect to FIGS. 3-6, wherein the
traction/pitching control assembly 40 is connected between the monorail bogie 14 and

20  the monorail car 12 such that the first pair of traction links 62a, 62b and the second
pair of traction links 62¢, 62d are attached to the body portion 22 of the monorail
bogie 14, and such that the first and second linking members 68 and 70 are attached
via pillow block 81 to the monorail car 12 (which is not illustrated in the Figures).

25 J064] ShowninFIGS. 8-12isa tracﬁonfpitching control assembly 40 in accordance
with a second nonp-limiting embodiment of the present invention, wherein like
components have been identified with like reference numbers. All the components of
the traction/pitching control assembly 40 shown in FIGS. § - 12 are the same as those
shown in FIGS. 3 - 6, however the components are arranged in a slightly different

30  orientation. More specifically, the cross-link 72 is positioned forwardly of the linking

members 68 and 70.
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5 aligned with the running surface 18 of the monorail track 16. By aligning the traction links 62a, 62c
with the running surface 18 of the monorail track 16, the torque pitching between the monorail bogie
14 and the monorail car 12 is minimized under reaction to traction forces. Moreover, the traction links
62a, 62c (which are the upper placed rods) absorb all of the traction forces, such that the traction links
62b, 62d 10 provide for the pitch stabilisation. The adjustment of the traction links 62b, 62d (which are
the lower placed rods) enables pitch alignment of the bogie frame 14 and of the guide tires 32a, 32b,
34a and 34b. In addition, by including the traction links 62a-62d at the same height as, or below, the
running surfad@68B ofthwmindi&iftrack-163 tiere fsraldideitcpasecinticd passdhigetdcempartment. This
is not presently:Regsiblevknin axiating assemblssibatdpchidadhadiastiondinks thatage positioned
above the running surface of the. monorail track Jﬂ-?% and trans osecgatg ve eacl‘éo her on the lateral
centreline of G ﬁ’c??&ilﬂf'reagﬁc?ﬂ%'.’%ﬁ%ﬂl%ﬁo@i% pi %é@g&%ﬁc g gﬁ%ﬁ%t “mdfidrail bogie 14
that has a 20 trhetidrilsitclomngatontrdl2assendifyrd@ imaceordameepwitiichity presdmttinvéntion will be
described belou i [effy Gasbin heflevochedQliElC, fulkabyhaten 4P hmgihod comprises

providing a body portion of a single-axle monorail bogie 14 that is suitable for supporting a monorail

. . - O 1 .
car 12 over a PA8IoYAiPHASKE T8 ST PIoFRSTEIMILER ﬁ%h@é?ﬁﬁﬁﬁ@@ﬂﬁ@&% PBEHHRvo side surfaces
20. At step 10@xlithermeatiaod-2oeonantsesipravisling: atiactinnipitching Lontsn Bssanbly 40 that
comprises a traction link 62a, a traction link. 62b and a linki ember 68. The linkjng member 68 has
a first end porﬁo%r% lgﬁacgnge%ognﬂ é%%g&%%%%té%§g§?8ﬁ0|2‘8tr?§gg|§%lttt§?ﬁgs y%'f&é'ﬂ%sst end portion of
the linking metakacE8 batreeendbgrhedp raiHkuetbosthetbetie d4enh & srvimd sar gérifdiicof the linking

member 68. Figgllys atisteridiD4s thermmethetb3BsRmprisesinomntinesthes tragtionipitehing control
assembly 40 to the body portion of the monorajl bogie 14, This.can be done by mounting the traction
ROk G2 Bosi's L By

link 62a and tHEYSLES HES oaﬁ’/ p(e)crttffgn%f fheé 6160&%"314 aPfdthe mbnorail car 12,

and by mountiegatidenknkintg mehifzemé 8t ¢henetivethonmtf tHetlbodycportisivlofigherhiogie 14 and the
monorail car 12 [13] The Jpgiopmitehing gentiolessembi40 HdhereamaisesaAjraction link 62¢ 5

and a cross link 72 that has a first end and a second end. At the first end, the cross link 72 is pivotally
connected to TREREE SR IARED Lo 4RRPHE FARiFOTFREMABErSEYR a first attachment member 74a, and
at the second end, the cross link 72 is pivotally connected via a second attachment member 74b to the

traction link 6 suych, although not shown in FIG..7, e er.c ' mounting the
traction 10Iink%g%§?[%1 gﬁles (t)%l{ ee‘t%%c;l/néﬁg}%cf\%go utrF‘?e_a%ggﬁ%%%ﬁﬁ%@%%é%&%%@g éjlsgf% [74]
Furthermore, affeelashipasyipetrddosifetfiofitifly anlexisinsgssihole aemsrdtail bogre 14 with a
traction/pitchingieantiebiassembly dehwilkhe deseribedibeloynthesingle axareenenal bogie will
comprise a bodx por. i%g tlg.altﬁlisa suitable fo 1t51SSéJLRJ torttiiglg am norailn%(fr over.a monorail track. The

. nOral i QS1{107. § m, the same plane, as the runni
monorail tracK has & run g SUrfCE B irst sl & SiTace Ant A sECond €& surrace” The method

comprises providieg BStedchionpitchiligpcohfrdhaskemblyha illan bbwkpbiséwitatiactiohdink 62a, a

traction link 62k-ap¢2 lipkingngmben6s having aditstendRonion snd 3sesend sngaortion. The

traction link 62a is attached to the first end portion of the linking member
monorail bogie 14 below (vertically transposed) relative to the upper pillow block 81.

In this manner, the first linking member 68 is attached to the first side portion 24 of the
monorail bogie 14 such that its longitudinal axis is positioned in a substantially
vertical orientation that is perpendicular to the running surface 18 of the monorail
track 16. Although not shown in FIG. 13, the second linking member 70 is attached to
the second side portion 26 of the bogie 14 via the pillow blocks 81, in the same

manner as described with respect to the first linking member 68.
[067] In order to attach the pillow blocks 81 to monorail bogie 14, the pillow blocks

81 can be bolted or welded to the monorail bogie 14. The pillow blocks 81 form the
pivots for the linking members 68 and 70 on the bogie frame 22, such that once
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20 68 and the traction link 62b is attached to the second end portion of the linking member 68. The
method further comprises pivotally attaching the traction link 62a and the traction link 62b to one of the
body portion oF th#Hifi¢ftehxle bogie 14 and the monorail car 12, and pivStER#EEEHiHEG the linking
member to the other one of the body portion of the single bogie 14 and the monorail car 12. 25 1075]
Although the present invention has been described in considerable detail with reference to certain
preferred embodhishes-tHsr8et, andrigtionsiahitganinahsents. ale o blble withbint wpartiag from the
spirit of the mvergigﬂmygﬁ;ppjg@% {he scope of the invention should be limited only by the appended
claims and their equivalents. 30 CLAIMS: 1. A traction/pitching control assembly adapted to be
connected to a monorail bogie frame, comprising: 5- at least a first traction link and a second traction
link, each tractionoiégk ha\dmgﬁ@ﬂjrsieejmraeﬁba &emgadland paniekt adipskiikigameendardiaving a first
end and a second e}pd t\ﬁ/herem f|r s of the fir. d second tr CtIOQe“nkS ag connected

ar te eln onnec mMono C
respectively 0 tha Tirst an secon & FifStn ng member: and the SEEOH &s of the 10first

and second tracthmdylﬂks@m:cdnmebtteum@mdecwf thdyriénieradt bbgledafamE@tSd B8-15, the
connection arrangements 63 are not shown attached to anything. It should, however,
be appreciated that they are shown in the position and orientation that they will be in
when attached to the monorail car body 12. More specifically, the {raction links 62a,
10 62b are operative for being connected to a portion of the frame of the monorail car 12
that extends beside a first side surface 20 of the monorail track 16 and the fraction
links 625, 62d are operative for being connected to a portion of the frame of the
monorzil car 12 that extends beside an opposite side surface 20 of the monorail track
16.
15
[069] The connection arrangements 63 located on the traction links 62a — 62d may
be attached to the car body 12 via a spherical ball joint (either a resilient or sliding ball
joint depending on the desired characteristics in a particular application to establish a
desired combination of pitch stiffness, damping and longitudinal fraction stiffness and
20 damping). Other manners of pivotally connecting the traction links 62a-62d to the
monorail car body 12 can also be used without departing from the spirit of the present

mvention.

[670] Regardless of how the traction/pitching control assembly 40 is attached

25  between the monorai] bogie 14 and the monorai! car body 12, it should be appreciated
that once the traction/pitching control assembly 40 is attached, the traction/pitching
control assembly 40 is able to prevent the pitching and longitudinal traction
movement of the bogie 14 in relation to the monorail car 12, while still permitting
vaw movement between the two. Additionally, this arrangement also permits lateral

30 and vertical movement, and roll movement between the bogie 14 and the monorail car
12.
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monorail car. 2. The assembly of claim 1, further comprising: - - a third traction link and a fourth
traction link, each of the third and fourth traction 15links having a first end and a second end; - a
second linkingaépabetbiaving a first end and a second end; wherein, tHCHilssaig0ofthe third and the
fourth traction links are connected to the respective first and second ends of the second linking
member, and the second ends of the third and the fourth traction links are connected to one of the
monorail bogie friditi¢ 20samchthecidnoeaihcanciRniehasseminty afetadiin 4} fustiresticorwprising a

crosslink adapte%ﬁ%&&;ﬁgﬂﬂ@%i&%% he Wtand heserend dnking Membes,aat- érd'%‘f‘ xassembly of

claim 2, wherein the first traction link'and the third fraction link are plvotally connected 1o the first

linking member dfd WesevgatdiRrinemMarBbertadsativetyd iz prarerahRogiatd freeigtisms. 5.A
monorail bogie ags@Bhly-iRnsMRROTIAS-AANBOIRI GRS, CMINIBING: 622, 62¢ are preferably

5 aligned with the nuinning surface 18 of the monorail track 16. By aligning the traction
links 62a, 62¢ with the runhing surface 18 of the monorail track 16, the torque
pitching between the monorail bogic 14 and the monorail car 12 is minimized under
reaction to traction forces. Moreover, the traction links 62a, 62¢ (which are the upper
placed rods) absorb all of the traction forces, such that the traction links 62b, 62d

10 provide for the pitch stabilisation. The adjustment of the fraction links 62b, 62d
(which are the lower placed rods) enables pitch alignment of the bogie frame 14 and
of the guide tires 32a, 32b, 34a and 34b. In addition, by including the traction links
62a-62d at the same height as, or below, the running surface 18 of the monorail track
16, there is added space in the passenger compartment. This is not presently possible

15  in existing assemblies that include the traction links that are positioned above the
running surface of the monorail track 16, and transposed above each other on the

lateral centreline of the monorail track 16.

{072] An exemplary method of assembling & monorail bogie 14 that has a
20 traction/pitching control assembly 40 in accordance with the present invention will be
described below with reference to the flow chart of FIG. 7. Firstly, at step 100, the
method comprises providing a body portion of a single-axle monorail bogie 14 thatis
suitable for supporting a monorail car 12 over a monorail track 16, The monorail track
16 has a running surface 18 and two side surfaces 20. At step 102, the method
25 comprises providing a traction/pitching control assembly 40 that comprises a traction
link 62a, a traction link 62b and a linking mémber 68. The linking member 68 has a
first end portion and a second end portion. The traction link 62a is attached to the first
end portion of the linking member 68, and the traction link 62b is attached to the
second end portion of the linking member 68. Finally, at step 104, the method
30 comprises mounting the traction/pitching control assembly 40 to the body portion of
the monorail bogie 14. This can be done by mounting the traction link 62a and the

traction link 62b to one of the body portion of the bogie 14 and the monorail car 12,
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- a monorail bogie body portion including at least one load bearing wheel, and at least one guide wheel
and one stabilising wheel on either side of the monorail bogie body portion; - a traction / pitching
control assemBl§ ¥difreetdd to the monorail bogie body portion, 5the tra@€iB428ieblingcontrol
assembly comprising: - at least a first traction link and a second traction link, each traction link having
a first end and a second end; - a first linking member having a first end and a second end; wherein, the
first ends of the fiusd apdhseatndtfealitidngimembee (Gonnietetdespestisrlpill e fustiend second

ends of the first Iiglokinglgna%mggr' anoq,agpg s? ond ends of the first and second traction links are

connected to one of the monorgﬁo ogle body portion and the monorail car. 6. The monorail bogie
assembly of claims, further comprising: 15- a third traction link and a fourth traction link, each of the

third and the fouriectignintdiainna Ut ereanfio aeepad silg.cesandbiniognember having
a first end and a second end; wherein, the first ends of the third andthe fourth traction links are
connected 3 andacross link 72 that has a first end and a second end. At the first end, the cross link

72 is pivotally connected to the traction link 62a and the linking member 68 via a first -

attachment member 74a, and .at the second end, the cross link 72 is pivotally

connected via a second attachment member 74b to the traction link 62c. As such,

although not shown in FIG. 7, the method further comprises mounting the traction
10 link 62c to one of the body portion of the bogie 14 and the monorail car 12,

[074] Furthermore, an exemplary method of retrofitting an existing single-axle
monorail bogie 14 with a traction/pitching control assembly 40 will be described
below. The single axle monorail bogie will comprise a body portion that is suitable for

15  supporting a monorail car over a monorail track. The monorail track has a running
surface, a first side surface and a second side surface. The method comprises
providing a traction/pitching control assembly 40 that comprises a traction link 62a, a
traction link 62b and a linking member 68 having a first end portion and a second end
portion. The traction link 62a is attached to the first end portion of the linking member

20 68 and the traction link 62b is attached to the second end portion of the linking
member 68. The method further comljrises pivotally attaching the traction link 62a
and the traction link 62b to onc of the body portion of the single axle bogie 14 and the
monorail car 12, and pivotally attaching the linking member to the other one of the
body portion of the single bogie 14 and the monorail car 12.

25
[075] Although the present invention has been described in considerable detail with
reference to certain preferred embodiments thereof, variations and refinements are
possibie without departing from the spirit of the invention. Therefore, the scope of the
invention should be limited only by the appended claims and their equivalents.
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respectively to the first and second ends of the second linking member, and the second 20ends of the
third and the fourth traction links are connected one of the monorail bogie body portion and the
monorail car. ¥OPRE/M&ddrail bogie assembly of claim 6, comprising a Ef&EhakHeH#Ter connecting
the first and the second linking members. 25 8. The monorail bogie assembly of claim 5, wherein the
first traction link is pivotally connected to the first linking member via a bell crank watts mechanism
with a pivot point about the first linking member. WO 2011/044652PCT/CA2009/001487 9.The
monorail bogie assembly of claim 6, wherein the third traction link is pivotally connected to the second
linking member via Prrank watts mechanism with a pivot point about the second linking member.
510. The monorail bogie assembly of claim 6, wherein the first and the third traction links are arranged

to be co-planar Wit.h a rl}i&n Qz‘larg: osﬁljprag%ﬁ?ngocrx}gt?o aosge% }.r 28%?&3 ng %rp tc):!ynhected to a monorail
bogie frame, comprising:
5 - atleast a first traction link and a second traction link; each traction link having a first
end and a second end; and
- a first linking member having a first end and a second end;
wherein, the first ends of the first and second traction links are connected respectively
to the first and second ends of the first linking member; and the second ends of the
10 first and second traction links are connected to one of the monorail bogie frame and a

monorail car.

2. The assembly of claim 1, further comprising:

- - a third traction link and a fourth traction link, each of the third and fourth traction
15 links having a first end and a second end;

- a second linking member having a first end and a second end; |

wherein, the first ends of the third and the fourth traction links are connected to the

respective first and second ends of the second linking member, and the second ends of

the third and the fourth traction links are connected to one of the monorail bogie frame

20 apd the monorail car.

3. The assembly of claim 2, further comprising a crosslink adapted to be

connected to the first and the second linking members.
25 4. The assembly of claim 2, wherein the first traction link and the third traction
link are pivotally connected to the first linking member and the second linking

member respectively via bell crank watts mechanisms.

5. A monorail bogie assembly for supporting a monorail car, comprising;
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11. The monorail bogie assembly of claim 6, wherein the second ends of the 10fraction links are
pivotally connected to the monorail bogie body portion. 12. The monorail bogie assembly of claim 11,
wherein at lea$toietgt4#fé first and the second linking members is connecTEcheget @ idsdnorail car.
1513. The monorail bogie assembly of claim 10, wherein at least one of the first and the second linking
members comprises a longitudinal axis that is substantially perpendicular to the running surface when
inuse. 14. The monorail bogie assembly of claim 6, wherein the second end of each of the 20first,
second, third and fourth traction ljnks is connected to the monorail car and the first and second linking
members are corfrf’elaf')élﬁrff’({.i;1 S RS RO BSR Ha s pidfadPna load Rerringrshesh Bag et Kefembly of
claim 7, wherein aneggiti ofharl anthosentsdting thieeseapaihizastionilitl taoikearassinedpember is
substantially equal FQO%Jength of an 25arm of the bell crank mechanism connecting the first traction

Aot
link to the crosslink member.
- a traction / pitching contro] assembly connected to the monorail bogie body portion,

5 the traction / pitching control assembly comprising;
- at least a first traction link and a second traction link, each traction link having a first
end and a second end;
- a first linking member having a first end and a second end;
wherein, the first ends of the first and second traction links are connected respectively
10 to the first and second ends of the first linking member; and the second ends of the
first and second traction links are connected to one of the monorail bogie body portion

and the monorail car.

6. The monorail bogie assembly of claim 5, further comprising:
15 - athird traction link and a fourth traction link, each of the third and the fourth traction
link having a first end and a second end;
- a second linking member having a first end and a second end;
wherein, the first ends of the third and the fourth traction links are connected
respéctively to the first and second ends of the second linking member, and the second
20 ends of the third and the fourth traction links are connected one of the monorail bogie

body portion and the monorail car,

7. The monorail bogie assembly of claim 6, comprising a crosslink member
connecting the first and the second linking members.

25
8. The monorail bogie assembly of claim 5, wherein the first traction link is
pivotally connected to the first inking member via a bell crank watts mechanism with

a pivot point about the first linking member.
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9.  The monorail bogie assembly of claim 6, wherein the third traction link is
pivotally connected to the second linking member via a bell crank watts mechanism

with a pivot point about the second linking member.

10.  The monorail bogie assembly of claim 6, wherein the first and the third fraction
links are arranged to be co-planar with a running surface for the monorail bogie

assembly.

11. The monorail bogie assembly of claim 6, wherein the second ends of the

traction links are pivotally connected to the monorail bogie body portion.

12. The monorail bogie assembly of claim 11, wherein at least one of the first and

the second linking members is connected to the monorail car.

13, The monorail bogie assembly of claim 10, wherein at least one of the first and
the second linking members comprises a longitudinal axis that is substantially

perpendicular to the running surface when in use.

14, The monorail bogie assembly of claim 6, wherein the second end of each of the
first, second, third and fourth traction links is connected to the monorail car and the

first and second linking members are connected to the monorail bogie body portion.

15.  The monorail bogie assembly of claim 7, wherein a length of an arm connecting
the second traction link to the crosslink member is substantially equal to a length of an
arm of the bell crank mechanism connecting the first traction link to the crosslink

member,
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