TITLE: A MONORAI L BOG E HAVI NG A TRACTI OV PI TCHI NG CONTRCL ASSEMBLY FI ELD
OF THE I NVENTI ON [001] The present invention relates to the field of
nonor ai | wWogbha®4ficse supporting nonorail cars, and nore gpedisioalols4g; to
single axle nonorail bogies that include traction / pitching control
assenbl i es. BACKGROUND OF THE | NVENTI ON [ 002] Mbonorail bogies for

suppor ting ppppgai PMéN?’@ﬁno%d;fEt ifA¢iNG aRd PRACHION/PITCHING

nonorail car” asse ies. The nonorail bogies are generally used for
supporting the run@QONTROEASSEMBIGYIi de wheel s beneath the nonorail cars.
[003] Historically, in order to control pitching novenent, single axle
nonorail bogies utilize stiff dual parallel traction rods that are | ocated

on the bogi gne, vertically displaced above each ot her
Iéﬂﬁrﬁﬁ’ﬁiﬂfféﬁm@g‘gﬁgglﬁ

and above the nonor ai m runni ng surface. This arrangenent provides
both tragtion restraint and pitching stability of the single axle bogie.
However, the traction rods are nounted above the runnjng surface of the
monor ai | gul®d] bEherpessentt inventioaciglates tadhe thekhal mameeil Degies (dWPRAFNE pace

articularly f I fl hej ' ' -
{ract i on r otenofi R oo, S AReld SPSFS e FERIERThE, Bifee
conpar t ment ;3RRMT ittt Remtdlasdcidlidet ri mental effect of reducing the

potential passenger carrying capacity of the monorail vehicle. In addition,
the | ocation of the traction |inks above the running surface of the

v act | ot f PR GROUBHOE é INBNEIE” T, <5t Chi by romont when ract ed
by the offset traction rods will inherently result in a detrinmental
pitching angle of the bogie relative to the nonorail guide beam resulting
in guide tie2gcMbbragbegics forauppatitds guimbeail care aneanown in dhadert, 4rel aeni i ze
this detri m1algetdailn many monorail car assemblies. The monorail bogies are generally used for
supporting the running wheels and guide wheels beneath the monorail cars.
15
[003] 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 well
undercar space (particularly for low floor height applications) 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



pitching angle of the bogie, the traction linkage is typically set to a
hi gh stiffnesswhich in turn has the detrinental effect of reduced vibration
i sol ati orwbebweamsthe bogi e and the nonorail car body reswlaa2oap/tomsreduced
ride quality. [004] In light of the above, it can be seen that there is a
need in the industry for an inproved nonorail bogie that includes a

t ti rai.nt Wt i : it
el et ion oFMshoRRopT gt BrFRRIEoYTARGr PSR LIFPELDIon lRERREUEN.

the car bodysgigfth thhatonetdileal Bé®sresditing Bawtiuded rigeiqualifyne defi ci enci es of
the prior art, and inproves on the overall functionality of existing
nonor ai | bogi es. SUVMARY OF THE | NVENTI ON [ 005] In accordance with a first

broad aspect, .th resent i.nvention.provides.a traction/pit.chi r ol
Do e el i B M e 2R B BB ke P Bl A8 P
tractiond pi &;E;k}b{?%i GRIMOAl EpRe thAtY iSRG | & Cfadion! e@Fhin® ddd PitcANEbrrosecond
traction Iink and a first |inking nmenber. Each traction link has a first
end and a seechslisandthangethis findepgenténtk selgetipmntodr pitels canfrpk stiffapss aad a

second end. The first ends of the fir nd t ti | i. nk
connect ed t longiedipdsiginessislative & ﬂ}fn‘a’i i’@@lﬁ %eﬁgfn q‘ﬁf’{ e}%eé‘ OIIQ?S% It“? P?‘ﬁ’%ﬁjﬁg

menber and . . Of fi cong, shdditd | :
connect ed tggkf%%l%gegg(lg%et%??p}r?g.ar{”%&g]lh{p?né‘éegcr}glr g%nce vl\}?%ﬁgbgdgg%ﬁg%%}sggg
aspect, thenﬁhgggmbgkavention provi des a nonorail bogie assenbly for
supporting a nonorail car. The nonorail bogie assenbly conprises a nonorai
bogi e bbdly portion that includes at |east one | oad bearing wheel and at

| east one gui I il zi ng wheel on either side, and a
traction/pigtﬂ&%@“@%A?égﬂnggggﬁ%fthﬁ%nnected to the nonorail bogie
assenbly. The traction/pitching control assenbly conprises at least a first

Frse 1k Ao b aPCrbiRE vl ARE e Bappel e AL A RRE VIR a0Ge o
the first apdctsResitfide @atrbbissérmblysidagted eobheninected @ a monorail bogie frame.
15  The traction/pitching control assembly comprises at least a first and a second traction
link and a first linking member. Each traction link has a first end and a second end and
the first linking member has a first end and a second end. The first ends of the first
and second traction links are connected to the respective first and second ends of the

first linking member and the second ends of the first and second traction links are

20  connected to the bogie frame.

[006] In accordance with a second broad aspect, the present invention provides a
monorail bogie assembly for supporting a monorail car. The monorail bogie assembly
comprises a monorail bogie body portion that includes at least one load bearing wheel
25 and at least one guide wheel and one stabilizing wheel on either side, and a
traction/pitching control assembly connected to the monorail bogie assembly. The
traction/pitching control assembly comprises at least a first and a second traction link,
each having a first end and a second end and a first linking member having a first end
and a second end. The first ends of the first and second traction links are connected to
30 the first and second ends of the first linking member and the second ends of the first
and second traction links are connected to at least one of the monorail bogie body

portion and the monorail car.



the first and second ends of the first |inking nmenber and the second ends
of the first and second traction links are connected to at |east one of the
nonor ai | wogba/daesky portion and the nonorail car.[007] PoTACdAMS2 With a
third broad aspect, the present invention provides a nethod for

manuf acturing a single-axle nonorail bogie having traction/pitching

trol. Theoset ' i, dl i an. i oal s axl
monor ai i boft2F o BodePRIREL 36, BTGk i BEMp@ YD ientor? OESAE

t he nonor ai methbdCkor h@asn@adtufing ng sihidlef &te , méndrail Hoghd deviagritatenpitchiagsecond
side surface. The method further conprises providing at |east a set of

gui de wheel eongiolt Ree msthedmnrises pPryeding @i krsyvirpstien pf asdrgle-agletmorggal act at
| east one of the first.and the second,side surfac t i rack.
The et nod FUF RBPLICHBPRRLE AGRaMML Sl L pBEEL Bty s ARRRRTicast e

on the bodyhpos tri@iing Eaghtes hafist kide nArfbteahd hSsedslatigd sufadOMhacChetdbd | east
one of the first andgthe second side surface of the nonorail track. The

met hod f ur t figther omppiise promdingiahdeast a setotfigurdepwhedhy oy theobrdyatoraers disshy t o
t he body portion_of the noporail bogie. [00 These d ot her..aspects and
foat ures bf EYHE NHRESS AT GrtPEL GER! ABSbEEGHS BPdhs sond SO RBLEeSt
ordi nary skj i a 108 2 oM~ DG Lot

specific en%%g?énglﬁ%lgﬁgf {rtg%wép?%v{el%ﬁogn angxt '? ﬁ%&g%égo%g%/ﬁgpg%aggwhﬁ%g?)fflt

w |1 al so bstabippmgeriieelshmt the body parvient Eavh scabilizind@heqhid adagtedao edbhwact at
t echnol ogi es havi ng_ si ggl e ax| e bogi es_inc| udi but not limted to rail
3

n
vehi cl ek0 t fegsl enesoT thadissteandthe secopd sHisuturiges gk apeyail gigelo idie pethod

application Rl EE > T | .
acconpanyi n 3““&1 r%;ég\? rﬂglggegfrb)iqgﬁg@l gr E%@ﬁi}%c}%n%? ng@ ygc?g!: %ﬁ;l&\%@fﬂe bto\%%gﬁlr? 8 Iog -axl e
bogi es i n agrqh&RgELNiEN a first non-limting exanple of inplenentation of
the present invention for supporting a nonorail car which is shown in
dotted I|ines;

[008] These and other aspects and features of the present invention will now become
15  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 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, etc.
20
BRIEF DESCRIPTION OF THE DRAWINGS

[009] In the accompanying drawings:
25 [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

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



[011] Figure 2 shows a front perspective view of a traction/pitching
control assenbly according to a first non-limting exanpl e of

i npl enentwiDi2on/m@ficsthe present invention;[012] Figure 3 SOOMA2009008487
perspective view of the traction/pitching control assenbly of Figure 2
attached to a single axle bogie; [013] Figure 4 shows a side view of the

traction/ pi { Ng; tr e Y, ol ttac . . Sj axl e
bogi e; [014§{ﬁ2' gﬁllgg%g 33%%00\2333 f@é%) R/e?%)\fcvgﬂtl)\% ':V %@3 toﬁaﬁzh[%i %% %’%&%ﬁ%& l(::on 0‘rieol
assenbl y of asseigblyefFigirt 2ahathet @ & bRgkiaxd ogsosl € bogie; [015] Figure 6
shows a rear view of the traction/pitching control assenbly of Figure 3
attached to the single axle bogie; [016] Figure 7 shows a non-limting flow

di agr am of t 0 ttachi;ng. a traction/ pi.tehin ontrol.assenbly to a
nonorai |l bo |1§F i E%grcec%?}?eynscaeg\(}\f tg Wwa%{tgﬁ%rgatilo IEC%g?g f’“ﬁ‘ﬁr"g?sé%%h@ O?ﬁ;g%ﬁgi on;
[017] Figur @ aBadhe@Vsthe sl axdebsRect i ve view of a traction/pitching control
assenbly in accordance with a second non-limting exanple of inplenentation

of the present invention, attached to a single axle bogie; [018] Figure 9
shows a top spect i view of .the.traction/.pitching control senbly of
Flgure 8 at I1ahab St I FoWs A1gP it pEMBFAF o pitshuye qential ssermbly R Rz 31 de
view of the,d a6l 10404 B I trol assenbly of Figure 9 attached to the
si ngl e axl eabocgige;0 F%%Bl%&%(% 11 shows a top view of the
traction/pitching control assenbly of Figure 9 attached to the single axle
bogi e; 021} Figure 12 shows a rear view of the traction/pitchi ngﬁicontrol
assenbl {0 of IHSuFRue Gshanetrar sicvhel the frgrtéondpifchingogingro] assomblyiof drigure 3

shows a rear perspechive vie f .a single axle bogie having a
traction/ pi Egﬁ?cﬁﬁgg%&&efﬁgyea&%ﬁ%gl? in accordance with a third non-limting
exanpl e of inplementation of the present invention, attached thereto;

[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
9 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;



[023] Figure 14 shows a side view of the traction/pitching control assenbly
of Figure 13 attached to the single axle bogie; and [024] Figure 15 shows a
top vi ewwb 20twn4t6sact i on/ pi tching control assenbly of Fipgurea20®/@i48ached to
the single axle bogie. [025] O her aspects and features of the present

invention wll become apparent to those ordinarily skilled in the art upon

review of t follow escription of specific enbodi t

i nvention i[gs%]on‘:: 18 Fgﬁg%"ﬁ i ‘Peﬁlé PSSR n‘??‘ﬁg&f ?gﬁnrggés Q%ET%%?%EB%@&% PTI ON
[026] Ref ergidignifchils cOfPo g8t th RRbidafied with ¥ thied RbSlinditingexidiplé bfi ti ng
exanple of a nonorail "car assenbly 10 that is suitable for travelling over
a nonor ai | imAeakeBaticn éflthepriescant etventidns attached didretear assenbly 10 conprises a
nonorail car 1 and two singleaxle bogies 14 that are operative for
supporting the nonorail car 12 over the nonorail track 16. As will be
describ h { nobel o i = axl IS - i Brt he

pr esent ej(ljnv@%? 1 o%ll%glgec# ishgﬁa?eglgk %%i (ﬁe %'?ﬂrr %ilto g"i’ht'/c%flg g%?ﬁgpg%ﬁ?%}lt

assenmbl y 40Figha13aiaphddao mendggle hole@otistlantal traction forces and reduce the
pi tchi ng novenent of each of the single-axle bogie 14 in relation to the
monorail car 12. [027] Al though the nonorail car 12 showmn in FIG 1 is a

he: monor ai [128hr FiEBnct g SRP e, SE P syt Ry A B AT TR TN

t he nonor ai go car, departrng m t he

spirit of theadkNweNld BB sinfR sxUChbgid.he singl e-axl e bogi es 14 descri bed
herein can be used for any type of rail car, such as passenger cars or

cargo cars, anong other possibilities. [028] Illustrated in FIG 2 is a
perspective view of the traciion/pitching control, .ass |y 40 in a(%c[ordance
with a non- 1928 t Pr ebsehy andofea tPIPIEBh BTG Wt QSENRC FPRAERY i'8n.  For

ease of undgesl gnding oliley bf ASLHARILABL N EORIOAnEdSEAMdh dpesifishown

unattached 10O gl e, suc at e t he conponents of the
traction/ pi bgBbdicheaBNfHIY indssRAlh YorOndtivhiveith thielabcdrepatigmgrfigoedd. i n nor e
detail bel ow)



can be seen clearly. [029] As described below, the traction/pitching
control assenbly 40 of the present invention enables the sinultaneous
restrai ntwof2otweedscon novenent and pitchi ng novenent, wrCraAemmol4srng free
yaw rotation as well as free vertical, lateral and roll novenent of the
single-axle bogie 14 in relation to the nonorail car 12. In so doing, the

traction/ pi bﬂ@q—&;@@% [ |y 40 provides noise and vibration
isolation o ﬁi@@ rtment while maintaining firmguide tire
alignment and adjustnment. In addition, the present traction/pitching
control assenbly 40 permts the stiffness anddanpi ng characteristics for

each of t hel@26hcRetmringiotthedramsngsrahd pattsiulanky to E&6r hiarmon-limiting examhpletoedd and
defined independently. [O shown i I . the traction/pitching
control assbmmprabe sk d0Thads Faisels fkGauSling s Boonal kb £ ge o
the tracsi onfiRirhiel i HOMEPLar3SKAHN Yo %&ngﬁ&é alrhGrkiP Bar! 1008 tREGirigNd 62d
on a second side of the traction/pitching control assenbly 40. The"traction
i nks 62a, 6%”e bpgles ¢ tleat aret dperativpdor duppcttingrnhd mokerail wat Heows sienbyordld) are

connected to attachnment nenbers 74a.and 74b respectively. Connecting the
two attachnfatk henberal b desgriged hereinsbeow, hesinglerpxle pogies d 4tip #6¢qre#icei nks

62a, 62c in_g¢ i LoR W I : ?;ga . -1ink
72 can be cggltglir[géeﬁlgcééngﬁp)r@g%& gérfhﬁﬁﬂﬁ%;%gen@? 5‘5 ﬁ%rtl%a sogg%;%gnﬁ?g‘rgg %ngt?ﬁf orces
and restrai B0 fight hERAb nRihafORRRIdinARRICti6E fdrGest 4@ rodRe R itdddel Motdmert031]
I nterconnecting the traction ['inks 62a, 62b is a first |i1nking nenber 68

and i nt & conheashiof thetsrgle-paletbogie 14iinkgatgactogkeimogorailsectbhd | i nki ng menber
70. The first linking nmenber 68 and the second |inking nenber 70 can each
be considered a torsion bar that in conbination with the traction |inks
623, 62¢ (N{[EA Y ABuMPRE Aot k8N 2l Bl did. 15 PPyl jeRSGRp, 62d
(nanel y theWEZ\’lAer tr%%?@or?jﬁoz%s), coéntBroImt e plmta%ﬁ%sﬁgﬁér%vghent o? the
nonor ai |  bogpmedidted Ithatsihcinl dtebeative teatboldimaént eihe heondraih kam 2 et eilso6Be ar

| i nki ng menber 70 in_conbination with either the traction_links
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 car, such as passenger cars

or cargo cars, among other possibilities.

[028] Illustrated 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 assembly 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



62a, 62b or the traction links 62c, 62d is sufficient to provide pitching
control for the bogie 14. It will be appreciated by those skilled in the
art that wonotihg4@er angenent havi ng redundant |inki ng meciherao®®oaesd 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 l'i nks 62a 62b, 62c, or 62d.

032] As nent d, ab t. th t t he, t.ract i nk
62a.  the 11 PRTDPERRHG AP Bnaas Rietoraeutin g B e AR 0 8" 117

attachment gEBRE arddefinkd iRkgéddeRily. at the area of juncture between the
traction link 62c, the second |inking nmenber 70 and the cross-link 72 is a

second attachment menber 74b In the enbodl ment shown, the first attachnent

menber 74a, jn.canjyncti on h crossl I n menber and the traction
ink 622 f oAl Aserov i tzt§ i@ mgke%t@é asﬁﬂrﬁ’gfﬂge@oﬁ%fnaﬁeéchrrent

menber 74b, [ o ﬂﬂg ion
i nk 62c§f ortllre}&x;lt 1(%1‘31%%‘725 gﬁldﬂéiogn ﬁ@%@?éb%{gﬁ%ﬁl srgpﬁﬁglrzg £ rltg%gfnhr?c?gr of the
speci ficati and ttdogsre liak$ aCbraidt 62 shed Secohd, sidd lbf whe ltrabeor/pit i doditevlas

bell crank watts_ nechani sms 74a and 74b. As best shown in FIG_ 5, the bel
crank watt s apsERBhASnT 1‘F433¢t§>n"lll_ﬂkssq?&péac (Whigh rige shef ill?pﬁ traeftione Hinksains@€ond
corner and a.Ge plvot i,n the [resent e od the tr ctlon
link 62a is Spsler\}jog 621102/ %C&edtatto aERTfaldiugl e8I H@F S ?ﬁ 2{}5 rF?ﬂ?Ftﬁ ¥‘renber
68 is pivot @jowe@fhgaﬁ&% ﬁt%cﬁnéﬁﬁﬂ@ﬂb&@mﬁran@ﬁdb ihe cﬁ)rspﬁﬁk kb nkhJ@adﬁ%n
pivotally attached to the pivot point. In this manner, the bell crank watts
mechani $th 74iake p2mt6ds immcombimatien mélnattahbmémtrmembcm Wﬁmgndﬁ#bend @Sosaﬂnikt he

traction i and anot arm between the t l.inking nepber 68 and
the.cross. | TakaRabE TRSER g HAvHOnC ek reamtly dat @ SqEing Heachien | orses Mdwat t s
mechani sm 7 nﬂﬁy r with respect to each
ot her. [033?%3?-Jm ar?@ﬁﬁf%@e@gﬁt ?}lgﬁﬁ\kfg%b%ﬁc g}ﬁofshm 74b is also "L"
shaped, with the traction link 62c pivotally attached at a first corner,
t he second |inking nenber 70 pivotally attached to a second corner and the

cross |ink 1881} Vergpryecting dahbaction links 62a, 62b is a first linking member 68 and
15  interconnecting the traction links 62¢ 62d is a second linking member 70. The first

linking member 68 and the second linking member 70 can each 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 should 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 62c, 62d 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 62a,

25  62b, 62¢, or 62d.

[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 62c, 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



pi vot point. As such, the bell crank watts nmechani sm 74b creates an arm

bet ween the second |inking nmenber 70 and the traction |ink 62c and anot her
ar m bet wewo 20hiev4s@eond | i nki ng menber 70 and t he cross IPCmCA2209/00hu83e t WO
arms that are created by the bell crank watts nmechani sm 74b al ways remain
in the sane configuration with respect to each other. [034] Referring back

o FIG 2, gce#gs%bgiﬁeeggc%rngj HRChHES rt}l%t \§§F ?éé,h?nr%rgr%gl}lét?o% lwiit'ﬂkcngag%li@gg%t he

first |inki an arm ne rm menber f the

sane | engt hnRbeN®2 BAd HieOachibn iR d2R!fbrikd @itthebdiell crafkCWaty Sethédin. IRk
connects the linking nenber 68 to the traction |ink 62a. As such, the

traction |i te remaindercdfithespecidisation thase kitahmeat membetst/Hankd wHoegaferred of
the other, such that they are. verticall | spl,aced. i,n rel atjon_t ach

other. In alsfd?st P?Jﬂfraﬁt‘ V‘f%ﬁ Iaf‘glﬁm(%‘insjc%ﬁé%’ﬂ?}é%béts\?\%eé%s He b i(?hS ’ttﬁggfﬁon
l'i nk 62ds andrhR§, 286 GREELH N kLG “TRERSEed/ Pavify @ﬂr@l&:@i‘ng @Q@fcinﬁ%me}-ﬁﬁd arm

menber 76b is of the same length as the portion of the be crank nmechani sm
74b t hat cooendet pivoeolritnkinnthenpreteat ebotimdnhetherteastipnrinki 6da B2pivotdlysuch,

the traction link 62¢ and the fourth |link 62c _are posjtioned,one on top of
the other, 3itRHeq Rl ﬁ’fsﬁé?/mﬁfr» Skt ﬁfg\ﬂngﬂm‘gﬁr 68 axp bl s b b seed

other. It : . : -shaped
mechani snsng%elgénn?q?%gmrgr%ﬁg?% a‘r’fé;tglgy %tgﬁg%ﬁ.'?) tﬁ %Bf‘ﬁgﬁ%&gﬁ? Eﬁésyfgl{a gmn%r ’o%gmhi ch
the conbi nedell caak vt phdchhhing 2aréadds deahabtsoen thel st Bhilieg menbeever, it
Is inportant for the lengths of arns 74a and 74b to be the same as |engths

of ar ns1¥6aarhthetaptionekpet?d ans anotiepany batsvepe the famolipkingimember 68 asbidiet i oned

t h of th d ti d | ti f. the, | i.nki
merbor s o8 &Gt POt Tar BN RFb el akee s b e BEL koA e "RRRIRY Mnber s
68 and 70 t Qe rdiAN® A shhie comNRERidn Wil redgect RdacRBMen) . The pillow

bl ocks 8 1 can"be attached to the frane of the nonorail car 12 in a variety

of different manners. For exanple, the pillow blocks 8 1 can be attached
via nrest IR RSN or 3 S I Rt T 0P AU, LR 21 O
15  traction link 62c¢ pivotally attached at a first corner, the second linking member 70
pivotally attached to a second corner 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 62¢ and another arm between the
second linking member 70 and the cross link 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

62c and the fourth link 62c are positioned one on top of the other, such that they are



and 70. These pillow blocks 8 1 permt the |inking menbers 68 and 70 to
pivot freely relative to the nonorail car 12 while transmtting

| ongi t udiwal20tweedscon forces between the bogi e franme 22pramaAzb@/oooesor ai |
car 12. The resulting lateral forces caused by traction forces fromcross
link 72 are also transferred to the nonorail car 12. In one enbodi nent, the

t ti i nk a,. 62b,, .62¢ and 62d, ar,e pi vot al | con tp the hogie
frane of  hECTEH PG SR t9 ot areenisEreaaise e SBER ottt BakESs?: ar e
connected t get zlﬁﬁls_”@ﬂqﬁ{eaLlshEﬁerd féchdnin 784 A8 MAbemaPRAimRBEd thatitwht! be
described below with respect to FIGS. 13-15, the pillow blocks 8 1 nay be

att ached t ombheraflr systenofont whialother esrhbined)itection/piicttihe cendlel 6@cldnimaak of

the traction |links 62a - 62d each connected to the nonorail car 12. [036]
As il | be EFE DHAWEHETt sirorEn (o diednethnel Fmsdth ghd B Enbsesdme v ol

assenbl ys 4oa§1r39%s Bﬁ%ﬁls%a%nd héb ratibye for being attached between a
and the

nonor ai |~ bogi e nonoral I~ car body 12, such that it is able to
provide the traction restraint and pitching control functionality described
above. [037} Shown in FIGS., 3 - 6 are different views of the

traction/ pi t&381 nds bestshewn asEKn3L postionstl arpgh of thownse erdipergon anbdyWapor t i on

22 of th i. boqgie.l1l4. FI G i | . il .bogi 14
ot he ©r alRt BRiian oF Mottt menPers s 7. 4 PPy R SR TP bl e ©
ori ent ati onfinkifg fdhdrd 88 and Tetd Blc Rafe oF R BlonbRsledas t12NGbNghoWd). The

t hesefigures, the nonorail bogie 14 is positioned on the nonorail track 16
and f or 1@ hepplompolsds ®if carl be httached be theofironabf tHeagowordid cars1% hoavvamety ndut t he

nonorail car. 12 attached_theretq. The ponprajl track 16 al ong which the
si ngl e- ax| ed’é’é&% mans. Feio e tBe pilleve plockn gl e e&ttéia}’@gtvawirsalhgm

hori zont al all : § i () S . L Letrack
16 can be p%gslrﬁﬁgg%e%gﬁ?aqlgggu%&%ggﬁ%g%aégg%g%?ggg\g@,Ofcz)tge (l:lialt;%%ﬁg}? %ﬁ%%%)r%{; ed on
el evat ed st aETOUrERsapdvoe blbekso1opurahit theltiikiag ndintbdre 68 apd 70%o pivoetesiat ed

transit system [038] In the enbodi mrent shown in FIGS. 3 - 6, the first
| i nki ng menbR#ivggo sifgmeperail 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. 13-15, 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.

[037] 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
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second |inking nenber 70 (nanely the torsion rods) are adapted for being
attached to the franme of the nonorail car 12 (not shown) via the pillow

bl ocks 8Iwoand/wmies2t racti on |inks 62a-62d are adapt ed fecThu200p/@1482ched to
t he body portion of the nonorail bogie 14. [039] Positioned at the ends of
the traction links 62a - 62d are pivotal ends 63 for connecting the

traction/pi ?%@ﬂgggthg?rﬁéx{%%ﬂ R %nﬂ Ys ég% %neﬁt(hn H{%nl%r zjaﬂ t}?a%kel

traction I|n ract raction 117nk 6 andthf’h

traction |ipkrpo2dd ctlals, alid atefhill Bodib & 4bRAIhoPAN Mtﬁ&nZtaeqﬁoﬁdwn Regilg 14
via any suitable attachment nmechanismthat permts the traction |inks 62a,

62b, 62c andtt®hed ttberpmvghwnon@a&ttmh lalong whigh thersingerade bygie A Bogie 1
raction |

. 6 d,th
2t t aehon r Dafsigtelia kb e infldel MEuRERGAN nomiGntd BRtS pirkl 19300 Y 28,
resilient oku$lcesldMIrfeahbndrail &Ecmﬁp@ﬁﬁbé’lﬂ)sﬁfb&ﬂ‘ﬁloﬂ@%‘ gi&%d%h%é@gﬁlﬁé\krﬁ ics in

a particular application to establish a desired combination of "pitch
stiffness, daopibegsuppdrt¢donytievatedstructurassborn tist grofiind ssclaadindhepaseg)f anThe
traction Ilné 62¢c and the traction link 62d are attached to the nonor ai
bogie 14 in H%teétarﬁ%mr?&ﬁtﬁ’é‘r. [040] In an alternative arrangement that will
be described in nore detail with respect to FIGS. 13-15, the
traction/pitching control assenbly 40 can be connected between the nonorail

bogi e 14 an@3she Imeahtiodimatt showhy inl RIGS) 3a- d] fhkdirart efmbeS6Elind hat t he
pi votal ends 63 of the traction |inks 62a, 62b, 62c and 62d are connected
to the M®nosesond diakingargmber 704pemelishgiorsiewassberk adapted & being atiaghad tand

second | i nki nbers. 68, 70 ected o the rt| 22 of the
nonor ai | bog{%gﬁ‘gﬁ f%iﬁ]moPRmﬂngf ﬁ%\g\?o §'ee @t‘%h&e pdlé%\ggfogg gPr%lﬂ § FYiPRg
exanpl e of &nkd W62 dRack dAPRaPfoR bkinB aBhGed fo 1HR DAY gbnfoh%fttﬁe%bh&aﬂ Bbgiehi ng
control assenbly 40 of the present invention can be connected he sShapes
and proportildns of the various conponents that formthe nonorail bogie 14
shown in the drawings are purely used for illustration purposes and should
be considered as being non-limting. Deviation in the form of

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 pitch 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. 13-15, 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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maki ng the conponents w der, |onger or thinner can be nmade by a person
skilled in the art to nake the bogie performin the environnent that the
syst em i swoesiignaed2t o operate in. In certain places, duecraAahw/ di4sier ence
in orientation, certain reference nunbers nmay not be found in certain ones
of the figures. [042] Referring back to FIG 3, an expanded vi ew of one of
the single-axle bogies 14 in accordance with the present invention is
shown. The nonorail bogie 14 includes a body portion 22 that has a first

side portio e n i ped paethgs by a
front joini @gggoﬁﬁgﬁl(;@ﬁgrﬁcg&geg%%%% ﬁéﬁggﬁ?’? o%&%bET he bc}d% portion 22

of the singhmenarsil @ong]@tolWhmhnhbaauthﬁpmmng emkrobrssamblye4d ofitheoyreseabhong

ot her possibilities. It shou%(f g ﬁqrem ted that the SlrééJJle axl e bogie 14
can be madelnyentipngan; Rer spngscied- £ BF shitPerand Propogions Of |t Yarels QEIAMENS | al
provi des th r i:di i t ended
appl i catssi onﬁafg)zlg]tﬁg\ﬁg)n %ﬂg}og}eﬁlgﬁjs él Oggl I lgt %%@gﬁggg%l}egﬁlgglgl@g%ﬁogéum%uhﬂ

nonor ai |t rp@lsosks antl RBodld Bt considried Gis betrig un-128itagd Dédaticeain theifoinngf
portion 29 extend over the running surface 18 of the nonorail track 16. In

addi tion, tmekingrtke cempeneptsrvideh 1%@&@@ thineerscap dganadedy poetsppiskitled an e

positioned uch that. t are a respecti t he.two |de
surfaces 20 frtttr?emﬁ]ﬁ%@ﬂﬁéolgl Peé %? ﬁn‘flﬁo ﬁ%g}&?%%psg \]ﬁndesfg?g ¢ ont

j 0i ning porghdRedR ANeertdie [R8( duelteltﬁe REErehQNin28ri @t RionD cbidin froferenoé

rect angul ar shaped beans. P sRoul'd, however, be appreciated that the front
j oi ni ngl(pornmmherﬁﬁlaamdtbmﬁ)unéarcqrtalmmnegoﬁﬁretﬁgmmsZQ coul d be of any shape,
size and configuration that is suitable for joining the first side portion
24 and the second side portion 26 of the single-axle bogie 14 together. In

addi tion, pﬁﬁ!/r Rgferﬁr%lggcggo Efé t3' 3R eég ﬁ@(gvfet}leo 0'13'1@ flt}{%' s\%&é‘@a@%%é@ﬁl@g are

not necessa requi e facin ront V\B.I’

si ngl e- ax| ehoghicerdhdcd Wwiththegraasht ivehtieh KOshowal Th@ﬁfon&r%ﬂ Hogfet BRihcludbea
front-joining portion 28 and the rear-joining portion 29 can be positioned
in either dbedcperten 32 thatdae firptosidg paien irigie erowd srea ppdion Ztédgatearm
operative fo

shown | PS FILGR joined togetger by a front joining portlon 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
[043] 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
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supporting one or nore | oad-bearing wheels 30, an outboard pair of guide
wheel s 32a and 32b and an inboard pair of guide wheels 34a and 34b. As used
her ei n, twe 2avmmésenboard” refers to the side of the nomoraiAd2o0ddagi«s7 14 t hat
is closer to the centre of the nonorail car body 12 and the term "outboard"
refers to the side of the nonorail bogie 14 that is closer to the end of

t he nonorai]

I ddi t t 22 i f
supporti ng ?%ai% E\0) E\C%?dnﬁ) %ﬁgﬁ?rl?régﬁdr ﬁd%@%ﬂyg@%%%m ning HQI SI”(L;Q §a xet hgr
embodi ment  GROVR.joih[Hg pRt@R 29 &n pYeRBhEd %Qathaﬁ@kr&%n 3rgaRysi tioned
beneat h, and coaX| al wth, the "inboard" guide wheels 34a and 34b of the

singl e axI e bogie 14. It shoul d, however, be appreciated that the

stabi lizing ee 3.6a and 36b caoul d .aI 0 be [ d beneath the

"out boar d" é’é‘glc? & “é‘?ﬂf?r@gg‘oglﬁr h%§ cé{}gl n PnSHRRES Phe

I nboar d gui &ﬁ&g'oﬁe%%&@% gtﬁegﬁegd@hgag 46, nggjg%pu B@gﬁlﬁe'%@&% hag from

the spirit o I nvention n an alternative e IS not

shown, addi &ndode amsd abidbozidnghimbeglide migelb S4paad Bubnasd ubel teiaatie tofm t he
gui de wheel s 32a and 32b, such that the nonorail bogie 14 |ncludes f our

st abi | i zi ng"iRbeasf’ sreff[r@&s]he% qfgheimeaarail hygithkhthst mElosguiode gerieq of theg
32b, 34a, t ﬁg{)gn(?rgﬁ cgy 09 dyb 12 %ﬁggﬁgeel ¢ ouiso%%fd”?fg%rsat%e[hg %He lhe%ng%ggﬂ Béﬁlé ubber;

however, I'c trres, sem -pneunati c

rubber ti r es4 tHat 8sdlbder td iR Send HEtIR m‘dﬂ&@ﬂ%a@ﬁ anw Qﬁa@dmwnﬁe 9&1}1 porEoRr
wheel known in the art. [046] As shown in FI 6, the traction |inks

62a, 620 of 22 kreoparavei fonstmppdmgrtgvocstarMhnhg adwelsidiog an@ 34b éa&:dm\endeGt o the
nonor ai | 14 sl| | ove the gui.de vvh el a t abi | | vvheel
36a, respecg] 38It31}e b B %/r’ct %ﬂwnt the ¢ V‘&nw ?(%%gangd}?g’ %ﬁeep% ted to
t he nonor ai ng . gui

stabili zi nglbvd%gﬁ]’ gndléoar%dslg\gf:}ﬂt mfﬁgy‘%ﬁ‘i Ggu 1%&‘\&%%%%2@? (ﬁéﬁ%?ﬂ%eom’g{le axle

monor ai | boboge 14, Itwhoull, lsdvasver, tHeeappedcidtal thihat thammlhzmglméels B6a tandG6b on

| i nks 62a and 62b to th,e, bod% portion 22 of the monorail %I e 14 quite
clearly. A s pkp beqosibiopedhericathahe gowhersd” guide wheels 32a m 2b, 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 62c¢ and 62d are
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on the opposite side of the guide beam where traction |inks 62c and 62d
areconnected to the nonorail bogie 14. Wile FIG 4 shows an enbodi ed
ar r angenew0 20f1/a4les2t racti on i nks 62a and 62b, it nust PeTrRew/whatr t he
traction links do not have to be always above the guide wheels and the
stabilizing wheels. It nust further be noted that as long as the traction

| i nks are transposed,vertically. \V; a of her t itch
functi on, a‘fﬂﬁnF‘gFéﬁ e nﬁ)élgfat?]i bé’?’%?eﬁg‘f) o\glhfelﬁ glf?'régsg}olwg N %I e?ﬂ%%@[%‘%?%ﬁg%nté&g Slpd e
wheel and/ ofj,c i fAgticH BiNs!l628 R 6991 8€huitDedlotcawhst thodacifdalinis Be nevmstrabel as
being part of the disclosed invention. [047] The traction |inks 62a, 62c

(nanel y t healuppenrbdveabe igoide|wirdels) analr the stabizmeaiwheels-hét musidugher bropeted 14
such that their longitudi nal axes are positioned suhstantia rallel to
the runni ngthtiep JeRe B85 Be o ﬁ‘&?saf‘rle g?%?@ﬁs 6.Verfl glz}lda]f’?\ieo%%%t ﬁ@e]?rtéécti on
links 62a, FaRAEL biraDaRBME Ant RaktiveR¥i Rl B radtRnainkb ¥ithshee of
t he runﬁ?nggégg?%cg 18 gf thecm)ﬁopgil %rackl 16 ag;t{:l are positioned in
subst ant i al gyidé hdeslame/oplthnstatitisinp evheahisialigwsdiahd sloul@ be tonstruedran being |
track 16. By placing the upper traction |links 62a, 62c co-planar with the
runni ng sur paeel thg disclosed BV eI t ching of the bogie frame is mnim zed.
More specifically, if nmounted at the |level of the running surface 18, the
two traction |links 62a, 62c take the majority of the traction forces and

the two | owRj47| I qRE trBioni 1HKS 66262 GRendly MY uppRF Badtida lipkt)cde sttathed tazthti on i n
conbination with the first and second Iinking nmenbers 68 and 70. In
addi ti oh) byopbadi hegie hist wpgethat rtheir i longify B2a, are N9sisioneh substeiallys t he

runni ng surface 18, they.do nat t into t. a r:.Co r of
the nonor ai P2 ﬁﬂit&%‘? r‘[‘%’ﬂ’ﬁ S ??éé]ﬁi)érgtﬂswr?&gﬁa% ?i?ﬁ%‘?dﬂn@%ﬁg&s&%@%m are
posi tioned ﬁﬁﬁéﬁéﬁﬁ%zcta?@hbsi{im' {leditha! thax e St ROSithdron@dos tesfuainal | 'y
perpendi cular to the running surface 8 of" the nonorail track 16, when in
use. As sucbyrfided 8ldfnké mgnomitiieck 168nd a6 praitonad swbgistantially the seme plang|
orientation in relation to the running._sur nonor ai | ntlg{g(%k 16.

The | nki ngaHifIERRNS SUTAHS 17?(Pfé‘fl%mﬁ8%ﬁa%1it@ﬁ’fégg§%§g s ¥RPEbEPEHA
15 62a, 62¢ co-planar with the running surface 18, the torque pitching of the bogie frame
is minimized. More specifically, if mounted at the level of the running surface 18, the
two traction links 62a, 62c take the majority of the traction forces and the two lower
traction links 62b, 62d simply provide pitch stabilization in combination with the first
and second linking members 68 and 70. In addition, by placing the upper traction links
20  62a, 62b on the sides of the running 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.
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runni ng surface 18 of the nonorail track 16, and extend fromthe bell crank

watts nechani sns 74a, 74b to the arns 76a, 76b. The two |inking nmenbers 68

and 70, twgebherdeseth the |ower traction |inks 62b, 62dpcpraazo@eopistch

stabilization forces.[049] As nentioned above, the traction |inks 62a, 62c

are suitable for absorbing the traction forces created by the nonorail car
e traction force

assenbly 10, . al d by. th i 72,
whi ch hel pslﬂf‘grt‘f“%ﬁéeflg?n 0w B B FRR GRS s Ridule £ g",srbfé‘lﬁgﬁ%i a the
bel I “crank M@Jn&g fg%?@@l%ht%ﬂ%yﬂ‘ﬁ@m%paﬂ dh@sdendfty 10NThd Rk&idABreed ek &k@ pitch

stabilizing ro providing pitch stabilization in conbination with the
first and sssorbedbiynke crgssiinkhel, sviGeh hélps togoanater thespfarcesito thesaation dinks |

bogie 14 frompitching in relation to the nor, ai ar.12. The c i nation
of the IinkP%y 6%%@%b%&ra%wé%mpﬁ®nls Aag f‘g’cb‘ilh‘égfa?tfoﬁ’ﬁglké%g?’ d"&nabl e
t he bogie pjteh - j abi 1 : SieStbh G

adj ust nesﬁt %l#&]t ﬁéﬂ?lgﬁé?gﬁj?%ﬁg??ggl |%?10lﬂl %t%lﬁggaélé)%{’%gcgd pr 81&}18\2121‘1 f)lllet &gﬁ;@

al i gnnent ofind B&oh® ginRinfgr Membas b8y Ui0d o tak rte prev@intritheamoyorailrboggie &4 tiemmat e
enbodi ment, it is also possible to _adjust pitch by adjusting. the upper
traction |ipikehigpim wghdiote thermenerajl st ﬁ%nTheo‘FomlHBattqna‘éfttilS*Srllm}%nﬂk’ge%%,s 62d

b d himm ng th | |. j Oint ' t i
o r angenent €45 g e oy G0N [iahsCiR o2 SRR IIpetePEn g ReRER R R and 1
| ower pl acegabiliaqt Mdte Isbéﬂfﬁcah?aﬂmelaujursmt bPhellbwkspihlaraten 63k 62y, 6By usi ng

any other technique known in the art. This adjustnment of the pitch
stabi | | Z@&t i provides pich oligrauknt of theebogiaframe and guigaitides. Simidarly, imam plsrnae

al ternate enbodi.nment, the t ti |  nks. 62 d 62 b just ed
fo set the BBEMEEbIEASARRNNe FGHGH BUPALY “JSIE BhoBr TS TOOr arE
bogi e. [050].1 ; i Teban, i

| i nks 62a, élic}:g?cdb?#s%&%@%%@%ﬂr%%ﬁ%s@ b’aé%? Cr?éﬁ% r{?ﬁie{% i%ﬁ?ﬁg@gﬁhgg? i on

| oads out si @gll finttdoanemmions @hd cdnhactioneamaapapents b bypsinigfa malkifgmalbypairaki ng
the traction forces to each side of the npnorail track 16, tﬁé cti.on
S

links 62a, 6P#hreadededpéathe dower plecadhsaqiondhiks dpamely trasHER 4 tﬁrﬁ’;éved
runni ng 154 f6?((1\)eorlb8y us-lrrrllé %n}l; 8&1%1(; ?e%hﬁirc}ge Ell’l(g\%rb iiljl1 the RIS a(%ﬂéiﬁl%gt B the pitch
stabilization helps 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 [050] The bell crank watts mechanisms 74a, 74b help the traction links 62a, 62¢ to
absorb the traction loads, and help to take the traction 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 traction forces are absorbed by the upper
traction links 62a, 62¢. As such, the traction 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
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traction forces such that the majority of the traction forces are absorbed
by the upper traction |inks 62a, 62c. As such, the traction |links 62b, 62d
do not newd22wu/meserb any traction forces and instead aPeTuERM%0I148rabilize
any remai ning pitching nonent forces. [051] In the case where the upper

traction |links 62a, 62c are not positioned in substantially the sane plane

as the running surface 18, then. sone. of, the traction forces e ansferred
to the | owelFadkloe theahy ﬁ’rﬁ%s%‘éeol,nt%%l.onl\kﬁ&‘@e%%s i(%rlaf:té%ﬂ %%?esv%lgﬁﬁ? R%&{HF%M i on
i nks 62a, géﬁf%hg not aligned with the running surface 18 of the

nonorailtrac , there is progressive interaction between the traction
forces and the pitching alignnent. [052] It should be appreciated that the

bell crank watts nechani snms 74a, 74b. c be adj ust ed. such a h i st

vet ween- ¢ neltbPhidt s epasaid it b bl anh Sl erend TS PRRIEh 6 P pica
2a an 2c_can changg. . | t h Y4 76b

oi 1l sh” baifed 8RO ey b ARERCF pEAREn E ILRNEE Mhebeld"Ey ARATOTARIARG TP2

the I ength gfpdchice dhaicnatksioeh ween2d & dhangd. hgsutkriess thedemtid of e aamsl t he

respective traction |links 62a and 62c. B%ﬁadjusting t hese | engths, the
novenent andod ent d6bavidinaleo ibg adiestesk sk thak thepleggthy %th%%ﬁaﬁga ’8b14 in

relation to the car fr 2 can be. gptim.zed .f.or an esd li.cation.
053] It nEARBH AFERD o S PRES PRIETT B PTG "BabeReoh uEf 280 G o
bO“e-Shapedgfsg&%ivE hatt NSk P BLirided] 2 By HdpcRas $heab derBiHise Ficahovémi@nahl to be
able to handle the traction forces genérated. In the embodi ment shown, the

tracti on0l i fikse BRimce62 dheacresshink G2 sdlthaimobomni bogmpledinreldtion Hathelvay Game

sui tabl e thi ckness and erial strength to be able to handle the pitching

stabiIisatié%CWbH%?W%vagéﬁﬁnbﬂmWﬁgaP&%@PP%n links 62a - 62d can be of any

shape, size, and configuration, so long as they are able to neet their

i ntended function. In addition, it is possible for the upper traction |links
62a, 62c to[(B3]did firr@modimen shben] tearactioatinko624,i62sar624ljd, Gdde-skapel t hat

the lower traction |inks 62b, 62d can be of |ighter duty material than the
traction |inds thatahaweda aRikable thickness and material strength to bé able 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 stabilisation required. Each of the traction links 62a — 62d
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, 62c 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.

[054] The first and second linking members 68 and 70 that are operative for
absorbing any torsion forces experienced by the traction/pitching 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
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[054] The first and second |inking nenbers 68 and 70 that are operative for
absorbing any torsion forces experienced by the traction/pitching control
assenbl y WO 2ariev4lsk| ow t ubes. However, it shoul d be undecst@adosidoads7t he

| i nki ng menbers 68 and 70 can have any shape, size and configuration that
is suitable for absorbing the torsion forces that wll be experienced by a

gi ven traction/pitching control aszﬁnbly,40. [0 59 Th design,.ﬁpd materi a
char act eri styhieh esuldhe hassd oppeaterial chargeferistingsOtaiesien) gbite tagtiqfhlinks f2at e
desi gn and terj C L$tl ] i Wal] nbers
65 and 70 o8 e abyCatha T ahg ey RhichlncrcRd o2B AETRTDIL GBA R
traction/ pihetiafBne oAty Pib asistsbioss ik 7E@Eovdkatiplability heindependenthynsebdct t he
stiffness(which could be based on material characteristics, or design) of
the tracti ofiebpgikérasten (lgmitudinalystifingss apd pitplestifiness. and second i nki ng
menbers 68 and 70, the bell crank watts nechani sns 74a, 74b and the cross
link 72 provide the ability to independently select the bogie traction

(I'ongi t udi nalsk) stid fagsEIsaNd dRitehbrehét fHapa&ual 088 GF theheadiBh ¢inkabga-8pdl
design of each individual one of the traction |links 62a-62d as well as the

first and sacwdldab ihekfinsganresdoend li6lBing mierrgers 6$end 70sthe crosk 1ink 72randithe bel |
crank watts chani snms 74a, . 74b_cap _be chosen separately so as to custom se
the handl i nge! fraginwatly eehaniyms 148ni %Caé’otfﬁfiwﬁefh é‘i?{ﬂt‘xls%s. O\pgmise the

speci ficall - I f : LI 1B K16 G20i1v.1he sthghdss cr ank
watts rrecha%%ng?%gg?ggﬂ,e %ag/ﬁghtnhg%gtt?@f%néeﬁb %fm't g%%’nelgi ng )r/fenbérs 8% and
70, canjde sehrctradionnigpesmeBlb:y thedbellc tahkwatisngedHagisfagntda, Gdblantlythef t he
traction/pitch control assenbly 40. For exanple, when the traction |inks

62a- 62d ar estifinese oft theflinking mgmbass 0§ arthi7Volcan see s@pstediondgpendently,foge
tiff trol  of. the bagi e pitch.and tire, alj t. | ition. if th
A T e N e L A

ef fectivel yyhsphiat @fdbh ?kay lcbs-8bd AR %ﬁe'iflet i, aM¥ bmgng etitrddlassetablyf /@811

relative to the nonorail car body. The cross bar can be a stiff crossbar

72 with respiavedetstilitdontrol afitke begib pitcls and e aignmach v advitewt, ifithe beldl ciank or der
to reduge n?niegl(laan?srr]r?s \7/4|1£P rag i791 aiirg dso%t(,) tl?gneﬁl%nlgog?g r]E}ln?sCeffectively 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 to 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 able to
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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interactions between the nonorail bogie 14 and the frame of the nonorail
car 12. [057] By custom zing the pitch stiffness and |ongitudinal stiffness
of the boypDeolhssekati ve to the nonorail car body 12, tReTrE00%00¢487and
vibration transm ssion to the nonorail car body 12 as well as undesirable
noi se, and/or undesirable guide tire wear can be mnimzed. [058] As

et woon € ham Bl SPEogda A UR e R A Bk By Eand 7y 140 51 1 2%
traction/pi %a%ﬂ'o?&leclﬂﬁ(tl n%ineﬂﬁ)%ﬁ'ﬁ%l VO%]ESIH%QIlneWHI(P cﬁﬁs%‘fﬁ@fml&ﬂ? nRinftield 68 and

| ongi t udi nal” traction rmbvenent of the bogie 14 in relation To the nonorail
car 12. It amsl 720 sopiabi, ehusopgpmétviag tyawangvemehi haﬂwebnalmst monomd\)t@lgimtd; awhi | e
still permtting yaw novenent between the two. For f‘ as the nonorai l
bogi e 12 t rthedameploligdanencealt ¢& 12 Andiskmpeens the Fresk &1672t3ﬁ@ tpl%l%rﬁ@

renber s SSﬁ 8 O«%{%‘éb? ({prggs%eo oYRon! orf] lt(ﬁeqlxﬁ(%ﬂ Oljﬁertngergtéﬁ %@?B%&h 11?19%@ bgs 1% ch

w | | cran on eac | nki ng
marrber S 68, frddto yai flative td e modrhil c&ALBSButtil estrhikd 1O dinzﬁ&ra@ﬁdn 70 to
pivot, thus permtting yaw novenent between the nonorail bogie 14 and the

frame of t hdispleceoreat telgme tathe sag12.hi s happens, the cross link 72 acts to
enforce equal and opposite rotation of the Iinking nenbers 68 and 70 such
that the bogie 14 is free to yaw relative to the nonorail car 12 but is

restrai ned r 12
L] 1 1 ol SR B B e B R Bt o

assenbl y0 40siphewin FIG. Blifcludes buth adest frt of @adtiondinkgianamady ther taationdinks nk's;
nanely the traction_ |inks 62a, 62b and a second pair. of traction Li nks
namel y the 63:a62band pisprendantr ofichorlinks n?@@b{d@% frggtiony 1&}1<St6r¥é and 624, 1t

tracti Om‘p;{?g&dsgﬁlecﬁﬁttﬁ O ra&*o%?;ﬁ%il?fllgr anEr81 !1 pg' 4(9[8 }ﬁc ?}5 bnd f‘ lL@ction

i nks. o |on hi ng con asse y 40 may
i ncl ude t hetrhdtR@tlidkS. Inl SAKE af 2ehbobidien®the &@ctsdrqﬂwaingt mtrbr assémw 49 nai ng

control assenbly 40 that are inter connected via the first |inki ng nenber

68, and t hemchwdkythe hgaction links 62a, 62b on one side of the traction/pitching control
15  assembly 40 that are interconnected via the first linking member 68, and then only the

traction link 62c on the other side. As such, the traction link 62d and the second

linking member 70 are not included, since they are only needed for providing

redundancy for the pitching control functionality. In the case where the traction link

62d and the second linking member 70 are not included, it is the traction links 62a,

20  62b and the first linking member 68 that provide 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 noted that the traction/pitching control

assembly 40 of the present invention can lose any single one of the traction links 62a -

25  62d and still retain all traction and pitching control functionality.

[060] In addition, regardless of whether the traction/pitching control assembly 40
includes two pairs of traction links 62a - 62d 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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traction link 62c on the other side. As such, the traction |link 62d and the
second |inking nenber 70 are not included, since they are only needed for
provi di ngvoedundagsey for the pitching control functionalPctycA2b0vy/mhs7case
where the traction link 62d and the second |inking nmenber 70 are not
included, it is the traction |inks 62a, 62b and the first |inking nenber 68
that provide the pitching caontrol, and the tractio Ii%ghgga 62cC l?nd t he
cross |ink P81k hAt sheww id1ond. theatpstion/ RiGhngsfontriy, Afss 3% &EpgallY action
forces are bl kransett: ne fr (Wgeld ef46 e rces
can be adeq%‘}aspléin?& SRS o, HAE bF [ B shoHelly BRADCH4.DHONARRS the
traction/ pi r&dtionpitcling contrcd asertblly 4@ 6owdd etjindlyfirasantted tovtbatowboardihsilose any
single one of the traction links 62a - 62d and still retain all traction
and pi t chi ngf thentonerailiheaies il drwithawy derastiop tom HyBinetinglity egar dl ess of

whet her the traction/pitching control assenbly 40 includes two pairs of
tractiom links 62a - 62d or only one pair of traction |links 62a, 62b, the

traction/ pi fo%_bl NBae@NHhOlthSERVE! MetBiption, 2l esho@ldt randpptectatediC tthan ther ces
and provide pitch control in such a way that the traction stiffness can be

defined i ndepeiodgitching foootrol dmsempblycH] eapblasi simnkansopogagtionstesiimnviadhe G 1,
the traction/pjtching.contral assenbly 40, i ener al.| itigned on the

i nboard si d‘@a‘ﬁ‘l"nﬁ’rﬁ%s g%% 5i PO @nirg?’mgb@ﬁ ng Wé‘lt{eﬁa@g?g APBREIONSY
control ass cqy, d I b d; heviaofleb rankl daef the
nonor ai | bogﬁg%lﬁ&swgghogtfgﬁt lr)v)glét"lglsnggm);xl 2E}E)or%n fsiogdtﬁt‘ogn\élta i onalgié}{ %.ra [ 062] Based
on the phbovmedesnisp14apmn4b.ilh agbiviohdthearapgenemit af et trivion tings 62a-62d and

traction/pitching control assenbly 40 enabl es sinultaneous traction
restraint vihe litkeng magmbpisd8, i7AKsTBIR indgpenden; gaaiioh gl BsriFacHpn yesiraint@nd i nki ng

menbers 68, 7Q an o) t raction |ink . | tion
i sol ation vpég} ﬁoélqrﬁ’je'lhﬁu% ?S\gﬁL a%\%mpilsﬁr;eélc glr%? %%%gw§%4%’.%v¥\ﬁggc}%?‘ﬁ@8ﬁ?gt he
ar r angenent pfhotafi®okleadt indihd moksrafizar 62d and the |inking nenbers 68, 70
permts independent control of the traction restraint and pitch control.
This is all acconplished while permtting yaw novenent between the
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 62c, 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 [064] Shown in FIGS. 8 - 12 is a traction/pitching control assembly 40 in accordance
with a second non-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. 8 - 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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nonorail bogie 14 and the nonorail car 12. [063] As will be described in
nore detail below, the traction/pitching control assenbly 40 can be nounted
bet ween twe 2mwmaua2! bogi e 14 and the nonorail car 12 i rCaaxar@aoca7wi t h
many different enbodinents. A first, non-limting, enbodi ment was shown and
descri bed above with respect to FIGS. 3-6, wherein the traction/pitching
control assenbly 40 is caonnected between the nonorail bogie 14 and the
monor ai | cal?0Ph” Shewn tiRaFIGheld iT 40 Hapr tragtionmatehingncontiok 2sembly 6¥h 18nd t he
second pair Qf an, 4. YZoum re: h Lion 22
of the rmnozrl%of&a%ge;iwé@lﬁ,th%gmgéc ltu?%gfn%to ﬁlg?%ﬂltt ?’g[} ﬁgﬁéagltgc@xgﬂ | nEI?r%ltélg
menbers 68 amboditheaf, ¢heafricoRgitciing cohirblowsdhislgki08s htthehell betweeRah@bbgiear 12
(which is not illustrated in the Figures). [064] Shown in FIGS. 8 - 12 is a
traction/ pi 1¢naghe smmestil earskhbl ¢ different meperdMare sppeificalys dreofiest and

non-limging e p.ment of t resent i npventjon, .wherein,like conponents
nave beeh | eRET MEGEMeribers REeRlREREauaiE Ry LR Dok PR a2l (B RERTETOr ¢ he
traction/ pi bgfibng, sRNiheHrsPsesDIryctAA 151k \Wa d0bFAddShe 8econidpadt! 6f tritionae as
those showmn in FIGS. 3 - 6, however the conponents are arranged in a

slightly di lifly @t 621 arenttathiedho thetframespighe fopartallycar t héot slowen)l Tikrefoge, i s
positioned forwardly. of the. linkjng menmbers 68 and. 70.[065] Sho i n. FI GS.
13 - 15 is 4 HHseEcp P?ﬁ-il fing cmhodimsht A4 Epaiioy Pighing BRI AT &
third non-I ..t i g i i i i ment,
the tracti oh pI %ﬂg ibﬁtg%gglrt\trody gsli%jisﬁ%g?ts)glgp;ﬁac éggglg%lgv\%gnmmtsh{ ogi e 14
and thel@onesvaise @intalidnia’ ia e fifrer @nbodimenerAlthiagle FESciBicablshowt the fir st
and second |inking nenmbers 68 and 70 are attached to the body portion 22 of
t he nonor ai raggimtching seefralhassemplt 49aicennsetedr i tthe nmppeiry ¢ Bbunand

t he second pair.of tracti | i nks, 62¢c are attached.tg the franme,of the
monor ai | cafoepeRie il diereh ERaRifiont the Fhfts M oBE M tbRtotiag PRI
enmbodi ment , a¢sBRbEY 4T bhd® ﬂ{epmbﬁ&fan%ogfénpr fle ASBRMRIY, 4 b siANARClRFREt Ween
t he body portion ™22 of the bogie 14 and the nonorail car 12 in the

numbers used to refer to the parts will also remain the same.

15
[066] In this second embodiment, the first and second linking members 68, 70 are
attached to the monorail bogie 14 via the pillow blocks 81. As shown in FIG. 14, the
pillow block 81 at the upper end of the first linking member 68 is attached to the
monorail bogie 14 at a position that is substantially in the same plane as the running

20  surface 18 of the monorail track 16. In addition, the pillow block 81 that is located at
the lower end of the first linking member 68 is attached to the body portion 22 of the
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

25  wvertical 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.

30 [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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reverse orientation as in the first enbodi ment. Al though FIGS. 13 - 15 show
the traction/pitching control assenbly 40 connected to the nonorail bogie
14 in acowodanar4aset h a di fferent enbodi nent, the partsPpofi/aare09/001487
traction/pitching control assenbly 40 and the nonorail bogie 14 are all the
same, and as such, the reference nunbers used to refer to the parts wll

also remain th ame.. [066] In this secopd e inment, the first and second
i nki ng nenﬁtéﬂ"ge‘géggﬁtﬁ[‘&’ﬂ Sefond AP e BOT RES ﬁg‘;g& a9 ar%&} BVat 1 Eae i 11 ow

bl ocks 81. RMI Bkl 14, the pillow block 8 1 at the upper end of
the first I?%%?ng neﬁg%r %2 is attached to the nonorail bogie 14 at a

position that is substantially in the sane plane as the running surface 18
of the nmonorail track 16. In addition, the pillow block 8 1 that is | ocated
at the | owel068hdlroadditien, the sennertign argangsmsals 6Gathptsarg posisingef dtothe iwad wdy

ot he ubper-<hidl s RrsaHne] 8 2d el S Ve Bntald RIRRRRES il BT o

i s attachedbbdy 1heGivieh ThatSthéendiidil efr Bstlyof2 ihgotndupdted In BTEGS e13145 stueh t hat
its longitudinal axis is positioned in a substantially vertical orientation

that is per pamgttoan arangomenfe 63uameainayshowr aftashaBtoodnytinag.ntb slorwdd,| howexek 16.
Al t hough not shown in Fl 13, the second l.inking .nmenber .70.is ajtached to
the second Bf ARPTERET St SV ki Biig Pp3ItigR gn¢ ﬂ&eﬁf"{f%wab}h&mhéf,mi n the
Same Manner yAgs, QQi&\E% l?@ﬁ}e%g)ﬁbr%@%&eﬁédgt D. tl\}ﬂ@refshé&ﬁcdlllynﬂfeﬁﬂicmﬁks 68, [067]
In order to attach the pillow bl ocks 1'to nonorail "bogie 14, the pi'll ow
bl ocks 801 62hatkeepbnitivedrdreingedotiaectédtot hportionof diel franegofthd mondtedl qair 12 ow

blocks 8 1 formthe g‘iﬁvots for the Linki nog menbers 68 and 70 qn the bogie
frame 22, stlehekigads berideat fiax hids, surfpee 20 tthe mensedlotierks 1 radhghenisarbiens 68,

70 are abl ethQs BhY Oé2td' 'S lef’attiivgr}'o{ 8{:1%12‘63@5{?%3{@&3 ab;%% ! B¢ tnd @ fthe

addi tion, the conrection arrangenen are ‘positioned at the end of

each of theniohagili @n 1D ithit exdas Bedilerdncoppdaind Side b@face@iON( thomdactagdrdcR t he
nmonorail car body 12. G ven that the nonorail car body 2 is not depicted in

FIGS. 13-15]16the
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 traction 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

invention.

[070] Regardless of how the traction/pitching control assembly 40 is attached
25  between the monorail bogie 14 and the monorail 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
yaw 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.

20



connection arrangenents 63 are not shown attached to anything. It should,
however, be appreciated that they are shown in the position and orientation
t hat t heywwoi2bii/dagssen when attached to the nonorail car POUCARR/WDISE
specifically, the traction |inks 62a, 62b are operative for being connected
to a portion of the frame of the nonorail car 12 that extends beside a
first side surface 20 of the nonorai|] track 16 a@d th r8ct|0n llr}ks 62c,
62d are opel4l} vas F@Ptl%%qdr?@o&‘bﬁ Factign{mitcling sppirelpssambly 4043 aprrathte tohe

monor a! ! cafy Crﬁgxlzégfflﬁ6é%c%ﬁ}%;a&ﬁﬁhgﬁ)n%09%8ﬁ 'erx er?énggd gg rt*@%n%%ﬂgl%o%%e

nonorail tra connection arrang ocate

traction |ipksvhdamoufitad bemseeh ehambachi dat 2 hﬂiﬂatheanofmﬂybd@e \1# dirceithpher i cal
ball joint (either a resilient_or sliding ball jOInt dependi ng on the

desired chatlatheepandigpetions dgsopibed iabayelr ﬂzfpﬁwttoalt [l 620, dcape; RRfesablesi r ed
COﬂbI nﬁ]t:s on Ogn§ ﬁlq st Il’Infll’pessfaC(gEil%l ﬁ% I%nﬁioraﬁ)rt]l% ﬁlilg I?:}al‘ﬂtlé{%c{ \Ddlcﬁgif f ness

and da mg?h p| votalTy connectT ng t

62a-62d to file FRNWRI ‘J>v1tH&he b@ﬁMné%uﬁE{Eé 3§ s the HeRraailtidoRUls, depasigheg from
the spirit of the present invention. [070] Regardless of how't he

tracti on/ pi pitdhinggbetwatnr ‘dnle m@mmbbggld04ua@dath¢ aonertilbear W ah miignipashedst |

bogi e 14 and the nonor.ail. car t sh uI d preciated that once
the tracti o’i?/afﬂocnctﬂlt%tl% RIFSH ]\&g‘g" tﬁ}eif ct a@ﬁ’e@o “ﬁ“é‘:h € the upper
traction/pi #:%Ednﬂ)dg)oﬁﬁs'b% aﬁ‘%ﬁ?ﬂ@?ﬁct’%ﬂm E Cébg&ht ﬁapfﬂ%vﬁélttlohhﬁlkg'é%h@@ and
| ongi tudi nal traction novenent ogieé 14 in relation to the’ nonorail

car 12,10hi p@vilei fok the mpitich tstabilisativn. "Dhve mejubinizat W ghe tthaetibndinkf\ddbs bddal |y,
this arrangenent also permts |ateral and vertical npvenent, and roll

novenent betWideh aterfbe Wréﬂe_md ands) eaeblpppitibaalizoggnt abtheppgle framedhendned
above, the t{]ﬁllCtpqu? t@reg %Ea bcg% al% 355 51%”"& %floﬁobg%nc?&cﬁé%hgvt?% ftlgﬁ links

m ni m zi ng P Facti on novemen nmonor ai |
??ﬁl gl tlﬁer V\b@mmmh@garﬁ@wgﬁmst bELIBROhBIrhniGAE sﬂr’facane dfliige ﬁ‘i@ﬂ&"aﬂltﬂaclbogl e 4
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 a 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 that is
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 member 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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of the configurations described above), the traction |inks 62a, 62c are
preferably aligned with the running surface 18 of the nonorail track 16. By
al i gni ng wbeotwmedseon | i nks 62a, 62c with the runni ng sectaxeo®doofs7t he
nonorail track 16, the torque pitching between the nonorail bogie 14 and
the nmonorail car 12 is mnimzed under reaction to traction forces.
Moreover, the traction |links 62a, 62c gwm ch are the upper placed rods)

absorb al | &d bhaquatieg thsnlinking exember 68 te g othprore alcthe dedy iparipneofithe 62d
provide for,th [ stabi |.i sat.,on. The adjustnent of the traction |inks
62b, 62d (ﬁ%%glgégpﬁe$&§%¥§%llgCed rods) enables pitch alignnent of the
bogie frame 14 and of the guide tires 32a, 32b, 34a and 34b. In addition,
by including the traction |inks 62a-62d at the sane hei ght as, or bel ow,
t he runni ng[®3l f Abetragionfpitchingrmonteladstembladk fashertchempeis¢ss attiod ling£2e i n

th -t . Thi i t | i bl i istin
nssenbl | be st SORCITNE i e St R 10T e A T3 LR, 88 CHBOYBR he
runni ng sur 8¢eni0btatlP BodHRBRA 2 theltF-RfEn & 6941%&%2&&?%7 AR 225 Rt her

%
on the lateral centreline o? tLe nonorail trac An exenpl ary
met hod of assafthlenngnenbe MBlaaiandbatgthe detondaindhalse ardss diviki 9B/ Bi pebiatig

control assenbly 40 in accordance with the ﬁ{]esent i nvention wll be
descri bed bEPHRCIRA i peeeqndngttachierty@empery/#h b thegradtipe link, 62c; ¢ Af sych, at

step 100, th ho I rgvi di ody_portion of..a single-axle
nonor ai | boéﬁ}é&‘%ﬁ I%Oggﬁg‘?}s? 1%3;?_ 321 glef%l?trﬁg%p %?c[ricﬁ pﬁl_seﬁ%ﬂltgll’l%‘[ilrfg @aertg?f%o ver a
nonor ai 1o t r 86k 636to R MMIWId@iportidnestihd Bodie $4 and themhdldratédace 18 and two
side surfaces 20. At step 102, the nmethod conprises providing a

traction/pitching control assenbly 40 that conprises a traction link 62a, a
traction I|i 2 d a linking nenber 68. The | jinking nmenher 68 has a
first end pg(ﬁ‘* oﬁuaﬂf‘dm&res e%ﬁégréﬂlé%é‘?e(ﬂi‘% o TraokfigEt fomnk ke e
attached to i : rti.on: of . | . ki @B{E{P&r .

traction i ﬂolﬂgrza{l} tl;(?‘%? tg' g‘gﬁgd& %rg&%oﬁl/ep 1{5&61{215”& er?g%ﬁor [ or‘:' 0o ﬂ{ ﬂg(ﬁelg%%eﬁg

menber 68. beload Tie siaglesikRmadtttail bbgie Wl lBoMprise 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 comprises pivotally attaching the traction link 62a
and the traction link 62b to one 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
possible 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.

30

22



conprises nounting the traction/pitching control assenbly 40 to the body
portion of the nonorail bogie 14. This can be done by nmounting the traction
i nk 62a wodotimg4dseacti on | ink 62b to one of the body pecrianowiooidse bogi e
14 and the nonorail car 12,and by nounting the |inking nenber 68 to the

ot her one of the body portion of the bogie 14 and the nonorail car 12.
[073] The traction/pitching control assenbly 40 further conprises a
traction link 62c 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 the
traction |i¢AMSand the |inking nember 68 via a first attachment nenber
74a, and at the second end, the cross link 72 is pivotally connected via a
second attachnment nmenber 74b to the traction link 62c. As such, although
not shown in, Fl GA fractidi@ifBRin20ebntiél bERMbEP APt HD YOkl dtBe hioa6tailon
link 62c to one of the body portion of the bogie 14 and the nonorail car
12. [074] Fbogiedrams; egmpmsiegenpl ary met hod of retrofitting an existing

singl e-axl e npporail bogie 14 with a traction/pitching control ass ly 40
w17 be Sescrl Bt uromtionbiing f sboanh Boumnil i BReth ik ResREtds X
body portio%n&ﬁﬁia%&mﬁ@%ﬂ?%hg for supporting a nonorail car over a nonorai
track. The nonorall track 'has a running surface, a first side surface and a

second si de -adirftdakingihemb&tHaothgeaofir ¢rslemdprsesondiend; a tracti on/ pi t chi ng
control assenbly 40 that coqprises a traction_ link 62a, a traction |ink 62b

and a | inki MgerenBe fist epdnotibe Sy ippd pecond tpefian lgtksarvicenseled Frepeatiyely
portion. Theo AN 8 Mfia 8 bPRdAChRGNS BchfiBr duiihe SRR YL SRR the

| i nki ng menber ron1in a {0 esecont end

portioniof tire dnidRkiond trRABETinBSare ToANIRINO Gnt WBF tHREAOERAPHOSE SraRicviatial | Y
attaching the traction link 62a and the traction |ink 62b to one of the

body porti omaforaihesrsi ngl e axl e bogie 14 and the nonorail car 12, and
pivotally attaching the linking menber to the other one of the body portion
of the single bogie 4 and the nonorail car 12. [075] Al though the present

invention has beemedesnibiPoftihith £I0RhILDAPESinget al | with
- - 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  and 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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reference to certain preferred enbodi nents thereof, variations and
refinenments are possible wi thout departing fromthe spirit of the

i nventi orwOthewefiesee, the scope of the invention shoul dprog/dAnistedisonl y by
t he appended clains and their equivalents. CLAIMS: 1. A traction/pitching
control assenbly adapted to be connected to a nonorail bogie frane,
conprising: - at least a first traction link and a second traction |ink,
each traction link having a first end and a second end; and - a first

| i nki ng menber havi st end and a second end; mhereln the first ends
of the f|rsfaéﬂﬂ“%@ﬂ%%%eg?ékR¢BﬂpPWH@§¥5¥ a@bﬂﬁ%@?@ée¥ﬁ§ﬁ@%ﬁi@éﬁ?tF%ﬁthe

first and s qggF s of
the first aﬁgg ggn '?f;anccﬁl on Jt}ilglﬁ %é yrﬁgélgglnnec §1éie 0%%#3%%?1%? he nobﬁc% ail
bogi e franmepanna nonorail car. 2. The assenbly of claim1, further

conprising: - - athird traction link and a fourth traction |ink, each of
the third and tfastipr hpitehirg casirol pysrEbhsanAected foi the maseerikhegiabedsemtionnd; -

a second [ i having,a fi end. and a second end; wherein, the
first ends g#tgﬁug?ﬁpﬁﬂn%%ﬂn¥%%a?SﬂbBH”FngFﬁon links are connected to the

respective fifRhstantis3pea04 1i8088d 25cdohe tra8sHEhK, bidH (RtiOE THE haviRPd tirfte
second ends of the third and the fourth traction |inks are conneéted to one

of the nonoﬁadand)@gﬂcendmd‘m and the nonorail car. 3. The assenbly of claim
2, further conpris a cro sIJnk apt.ed to be connected to the first and
B igahg

the second T HBQP@“ AVINgRAL ﬁﬂﬁ?sﬁFméﬁﬁ m 2, wherein the first
traction |igeff ddfirst gﬁd’sdof{tﬁ@ﬁ;s't éécEﬁd #h&idRl MRk 3hd é’onﬁ? : Veﬁeyﬁé%n(/&gérf

first linking nmermber and the secon menber respec Vi a
crank wadt s tordehfmst swdsecond ends of the first 11nk1ng 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
respectively 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 linking member via a bell crank watts mechanism with

a pivot point about the first linking member.
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5. A nonorail bogie assenbly for supporting a nonorail car, conprising:- a
nonor ai | bogi e body portion including at | east one | oad beari ng wheel, and
at | east woeogui4sdeas2wheel and one stabilising wheel on eipCiarA28i9de143f t he

nonorai |l bogi e body portion; - a traction / pitching control assenbly
connected to the nonorail bogie body portion, the traction / pitching
control assenbly conprising: - at least a first traction link and a second
traction link, each traction link having a first end and a second end; - a

first |inking er having a first. end and a second_end; wherein, the
first ends gf PEEEFPWEFmLﬁ%g§e%%ﬁHb¥W ¢lagm 9. reze1grthe dhind dracep link is

respecti vel gh‘@g‘ﬂ%&?ﬁ%&ﬁ toPfRd sé%ﬁﬁrl fhefiboet 0 z{fﬁeﬂﬁ&raiﬂ'( %’tt@%éﬁﬁ@g%ﬁt oand

t he second rst and secona traction S are connec one

of the nonomathla giogt ppil@dyutphe sécond Hnltng kenibenor ai | car. 6. The nonor ai |
bogi e assenbly of claimb5, further conmprising: - a third traction link and
a fourth traction link, each of the third and the fourth traction |ink

having acfirst nd second end; ~.a secqnd.li,nking ne r. having a
first end arllé' a%ggg%ﬁlaraz‘lnbao;gl%%?%&g,Oftchaéque’_rw creu e fﬁ)rlsp?nﬁl_etﬂt?)ﬁf"f 8T he
fourth tractihRd atd Akgngdl Qo RNBEEIAG GARPLFhANE Yulffoet R the mednodiif begieoNd
ends of the second |inking nenber, and the second ends of the third and the

fourth tracessembly.nks are connected one of the nonorail bogie body portion
and the nonorail car. 7. The nonorail bogie assenbly of claim®6, conprising
a crosslink nmenber connecting the first and the second |inking nmenbers. 8.

The nonor ai | boghe 4SR5 l%}gf%f a&kﬁbw Bf C‘M?I%rng,i WhERG ftﬁe{ﬁ% ohﬁaéhtd%(()& {hienk I's
pivotally connected to the First Tinking menber via a ST 1°"erank watts
mechani $on witrhtticm ljxike ate ootally adroigttet hetheinigiordil bddieBodyeyeesn.9. The nonorai |

bogi e assenbly of claim6, wherein the third traction link is
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.

15 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
20  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
25  arm of the bell crank mechanism connecting the first traction link to the crosslink

member.

16. A method for manufacturing a single-axle monorail bogie having traction /

pitching control assembly, said method comprising:
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pivotally connected to the second linking nenber via a bell crank watts
mechani smwi th a pivot point about the second |inking nenber. 10. The
nonor ai | wogbha/|sesenbly of claim®6, wherein the first amrdTidaodomor4s7
traction links are arranged to be co-planar with a running surface for the
nmonor ai | bogie assenbly. 11. The nonorail bogie assenbly of claim 6,
wherein the second ends of the traction links are pivotally connected to

t he nonorail bogie body portion. 12. The nonorail bogie assenbly of claim
11, wherein at Lgast one of the first and the second |inking nenbers is
connect ed t 6 FAEAREfobedy Putipn of 3 single-axlsgpaarail hegicecapatle oh sypRATtieg & m 10,

wherein at lrrﬁﬁl%f'aip&?oﬁ artatrH&iJrjiiggrtﬁ%lﬁ,'[ﬂ%angﬁorﬁ?&8 OAIVJ(III{H(AG. ﬁﬂpg&t fhce, GHIRr i ses

a longitudinal axis t I'S su perpen e running
surf ace whenrideButfs®.and4.seddnd sidemarfaéd; bogi e assenbly of claim6, wherein
the second end of each of the first, second, third and fourth traction
links is conrfetidideta lessd andmifaguide stheglabnt the Hadysportion eask agwitld whiélng

mb h il e bod i 0N, h il
ogi o aseenBiyP el b G ERER R FrTAgh FredP PR 1Bk oea cecond

traction |imigcl;0 the crosslink nmenber is substantially equal to a |length of
an armof the bel|l crank nmechanism connecting the first traction link to
t he crossli nbremdigrat 1¢a8t a Actef stabilifiog wiwalsf actherbody mrisomgheh stabidisimgnor ai |

bogi e having.,traction / pitchi control assenb)y, said nethod conprising:-
provi di ng a%g'ﬁalfdtﬁBWBitBﬁgBtﬁc%atggﬁb PRe 8&1}9 fi‘éﬁ%‘ﬁa%ﬁ Sﬁﬁfﬁdesq%aﬂg ces @f the
supporting %({ﬁgth)lrﬁck &R over a monorail track, the monorail track having
a running surface, a first side surface and a second side surface; -

provi di i at the@msihga tsetionbhitghingeondisledssermbly tthehdbslly partibh of theemoho@ili de
wheel adapted to contact at |east one of the first and the second side
surfaces of °%P#& nonorai l

17. The method of claim 16, wherein mounting a traction/pitching control assembly
includes:
15 - connecting a first pair of traction links to a first side of the monorail bogie; and

- connecting the first pair of traction links via a first linking member.

18.  The method of claim 17, comprising:
- pivotally connecting one end of each of the traction links of the first pair to the
20 monorail bogie; and

- connecting the first linking member to a monorail car body.

19.  The method of claim 17, comprising
- connecting at least a second pair of traction links to a second side of the monorail
25  bogie; and

- connecting the second pair of traction links via a second linking member.

20. The method of claim 19, comprising:

- pivotally connecting one end of each of the traction links of the second pair to the
30  monorail bogie; and

- connecting the second linking member to a monorail car body.
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track; - providing at |least a set of stabilising wheels on the body
portion, each stabilising wheel adapted to contact at |east one of the
first andwohelizaessad si de surfaces of the nonorail traclkecTamdoes/oonsnti ng a
traction/pitching control assenbly to the body portion of the nonorai

bogie. 17. The nethod of claim 16, wherein nounting a traction/pitching
control assenbly includes: - connecting a first pair of traction links to a
first side of the nDnoraiI bogie and - connecting the first pair of
traction Ilnks via a f|r 2%; nmenber. 18. The ﬁghOf cI 17,
conpri si ng: 2 b%FﬁﬂPg BrUNS RSN ﬁ BﬁeW' ﬁ?ﬁﬁ? 1Pgnks of
the first p all bogi e; and - connecting the first |inking
menber to aﬁh%%%@é? §g§%ﬂ ody. 9. The method of claim 17, conprising -
connecting at |least a second pair of traction links to a second side of the
nonorail bogie; and - connecting the second pair of traction links via a
second |inking nenber. 20. The nmethod of claiml , conprising: - pivotally
connecting one end of each of the traction |links of the second pair to the
nmonor ai | bogie; and - connecting the second |inking nenber to a nonor ai

car body.1. The nethod of claim 20, conprising connecting the first and the
second |inking nenbers via a crosslink.
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