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GUI DE WHEEL ASSEMBLY BACKGROUND OF THE | NVENTI ON

1. Field of the Invention The present invention relates to
rail guided 5 vehicl es and, nore particularly, to guide wheels for guide
frames of rail guided vehicles. 2. Description of the ' :

Rai | gui ded W@RP?2926% typically include one or more gui 5&*"&%‘%@%’% hat
cooperate with, or "follow', a guide 10 rail to steer the vehicle.
Typical prior art rail guided GUIDEY@HEEL.ASEEMBLYe peopl e novers, |ight

rail vehicles and | and %_m Mul tiple guide

wheel s attached to th B4 6 &ycqbﬁ provi de the :
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In general, prior art gbhde;%eehs | fdaiittich relatésxed peailomu@wsEect ed

toarotatlng on abea Teflxed pantl ener IIy
attached to tﬁggbﬁjr né“ore paggf"cfl%arlghl c?egmﬁ'ue e %%g‘éd‘g _
serves to secﬁremeheof rail rgnigtachyepdialiesh to the fixed portion and

support the 28 pabatipoifPIdsf Hhd bAilke Wekti cal direction. Pri or art
gui de wheel s suffef Trom%iﬁe di aavan ﬁ )
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to the occupant e.
physical interface between the vehicle and the guide rail.

15 -In general, prior art guide wheels include a
fixed portion connected to a rotating portion by a bearing.
The fixed portion is generally attached to the guide frame
of the wvehicle. The bearing generally serves to secure the
rotating portion to the fixed portion and support the
20 rotating portion in the wvertical direction. Prior art
guide wheels suffer from the disadvantage that in the event
of failure of the bearing, the rotating portion may
separate from the fixed portion and fall onto- the roadway
or the rail bed along which the vehicle travels. This
25 debris is a hazard to following vehicles and, in
particular, could potentially cause a derailment of
following railway vehicles. Furthermore, the loss of one
or more guide wheels in this manner also means loss of
guidance for the ~wvehicle, which could result in a
.30 derailment of the vehiclé and injury to the occupants of
the vehicle.
In addition, prior art guide wheels typically
cannot be easily preassembled and attached to the guide
_fr_ame of the vehicle. The fixed portion of the guide wheel
35 must first be attached to the guide frame of the vehicle.
Next, the rotating portion must be mounted to the fixed
portion by the bearing. _
Consequently, a need exists for a safer
alternative to the guide wheels currently used in the art.



In addition, prior art guide wheels typically cannot be easily

preassenbl ed and attached to the guide frame of the vehicle. The
fixed portion of the guide wheel 35 must first be attached to the guide
frame of the vehicle. Next, the rotating portion nust be nounted to
the fixed portion by the bearing. Consequently, a
need existswden202¢9 safer alternative to the guide HtE&V99/22795
currently used in the art. WO 00/ 20269
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SUMMARY OF THE INVENTION
The above objects are accomplished with a guide
15 wheel assembly made in accordance with the present
invention. The guide wheel assembly is generally attached
to a guide frame of a rail guided vehicle. The guide wheel
assembly includes a shaft’ having a first end and a second
end. The shaft has an integrally formed flange located
20 adjacent the second end of the shaft. A sleeve is
positioned about the shaft. The sleeve has a first end
face and a second end face. The first end face is
configured for attachment to the guide frame of the rail
guided vehicle. A bearing is positioned rotatably about
25 the shaft and located axially between the flange and the
second face of the sleeve. A rotating assembly is
positioned about the bearing and coupled to the shaft by
the bearing. The rotating assembly is configured to
cooperate with a vertical guide rail configured to guide
- 30 the rail guided vehicle laterally. The rotating assembly
further includes a hub having an integrally formed and
radially extending safety disc with two faces and a pair of
rims each having a guide tire connected thereto. The rims
are connected respectively to the two faces of the safety
35 disc. The guide tires are configured to engage the
vertical guide rail. The safety disc at least partially
extends between the guide tires such that in an event of



posi ti oned about the shaft. The sleeve has a first end face and a

second end face. The first end face is configured for attachnment to
the guide frame of the rail gui ded vehicle. A bearing is positioned |
rotatably about 25 the shaft. and | ocated axially between the flange and
t he second face of the sleeve. A rotating assenbly is
posi ti oned akayboidde beari ng and coupled to the shaft by PCT/U$89/22795
beari ng. The rotating assenbly is configured to cooperate with a

vertical guide syail configured ta gyi.de 3 the rail gujded vehicle
lateral ly. Th&EFUHS °F g"?eﬁb’Il o’ tires fOcE?Ft ﬁ@?e%c‘?hﬁgsi’am’rﬁﬁ) fARRE an
integrally formeteasdt of the rauddel Ityjrest whith mpsperet jodtse gwide tmdilfaces
and a pair of purthez{rwg,eash é\fg;b&lgc atzﬁ*%uﬁs,zlée?worazec?egﬁm%ze,t?-isgge
rims are caonnected r ective o the two faces o e _safe
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posi tioned aboyedfie YR ANGPL IS TR W8 EfEst end face of the
sleeve may be formed as a connecting flange defining a bolt

circle such that the guide wheel assembly is connectable to

1S the guide frame of the rail guided vehicle with a plurality

of bolts cooperating with the bolt circle. The bolt circle

may have a centerline coextensive with a central axis of

the shaft. Alternatively, the centerline of the bolt
circle may be offset radially from the central axis of the
20 shaft. The bearing is preferably a UNIPAC® sealed and

greased double row tapered roller bearing.

A method of assembling a guide wheel .-assembly
configured for attachment to the guide frame of the rail
guided vehicle is also part of the present invention.

25 Further details and advantages of the present invention
will ©become apparent from the following detailed
description, in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
_ Fig. 1 is a perspective view of a rail guided

30 vehicle having a guide frame and showing the rail guided
vehicle cooperating with a guide rail;

Fig. 2 is a perspective view of a guide wheel
assembly made in accordance with the present invention;

Fig. 3 is a sectional view of the guide wheel

35 assembly of Fig. 1 along section line III-III in Fig. 1;
and '



sl eeve and the hub for preventing dirt fromentering the 10 beari ng.
The gui de wheel assenbly may further include a snap ring positioned
about the flange and configured to secure the bearing to the hub.
The first end face of the sl eeve may be fornmed as a connecting

fl ange defining a bolt circle such that the guide wheel assenbly is
connect abl e tyoddross the guide frame of the rail guided vehi ACIWRIHN2795
plurality of bolts cooperating mﬁth the bolt circle. The bolt circle
may have a centerline coextensiye with a Q ral__ax ? t he shfft
Alternatively, the centBi®int 3F ?hgeﬁﬁPFc ive V1%Vr% ethayopidsr vhee
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cooperates with a guide rail 16 through the interaction

between the guide wheel assemblies 14 and the guide rail
15 16. The guide rail 16 is vertically oriented and guides
the wvehicle 10 in a known fashion. The wvehicle 10
generally includes two guide frames 14 which are located
substantially at opposed ends of the vehicle 10. As shown
in Fig. 1, each of the guide frames 12 will generaily
20 include four downward depending guide wheel assemblies 14,
two on each side of the guide rail 16. The guide wheel
assemblies 14 provide the physical link between the wvehicle
10 and the guide rail 16. The guide frames 12 through the
interaction between the guide wheel assemblies 14 and the

25 guide rail 16 steer the vehicle 10.
Referring to Figs. 2-4, a single guide wheel
assembly 14 is shown and will now be discussed in further
- detail. The guide wheel assembly 14 generally includes a
fixed component 18 connected to a rotating component 20 by
- 30 a bearing assembly 22. The fixed component 18 includes a
circular shaft 24 having a first end 26 and a second end
28. The shaft 24 includes an integrally formed flange 30
located adjacent the second end 28. A supporting sleeve 32
~is coaxially received about the shaft 24. The supporting
35 sleeve 32 has a first end face formed as a connecting
flange 34 and a second end face 36. The connecting flange
34 is generally configured to attach to the guide frame 12
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Fig. 4 is a perspective view of the gui de wheel assenbly of Fig. 1
having an offset bolt circle for attachi ng t-he gui de wheel assenbly
to the guide frame of the rail guided vehicle. 5 DETAI LED
DESCRI PTI ON OF THE PREFERRED ENMBODI MENT Fig. 1 shows a rail
gui ded vehi civg obRodgavi Nng a guide frane 12 with a pl ur aPCTAISEd/22g98 de
wheel assenblies 14 attached thereto and nmade in accordance with the

pr esent vention, .The rail i ded. v 104 s shown. as eopl e 10
nmover in Fig. °fn Eﬁtv yeke Ly 2Py FEOG %ﬁgguidegrg%h?%‘f%‘d endaéoa‘ﬁ?ch as
a land vehi cl 86orofa thghsleavde Q%hilel gengnallyyi da engagemppanwitR ddenect ed

to the vehicl ghQin0l |s%\ét§1b19rzz, as dszge@gé@derﬁoﬂétfumgm&%ﬁﬁﬂte@
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substanti al | y at o osed enci\siﬁ of the_ vehicl e in Fi g 1,

each of the g % 142 -gerf&=a i8R £50 % aAﬁn(qu?délleﬁﬁF dEwRkE

dependi ng gui teadshext s&eeénbl I es 14, two on each side of the gui de

rail 16. The gui de whegl gy ort ﬁ\éﬁ@é‘P'é@S énfcrpré%}/'éjﬁndé}?ro%b’%'e%ﬁ dd Nk
bet ween the vehicle EB

UI de ra% %ﬁ ul rames 12
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the 25 guu:qe weldind tHieedupgorty efembleer 20. to the second end B&f &f i ng
to Figs. 2-4, 3:i i de.. . e iJ | now
be di Scussed (% SApng, 2 (Br i Rerachipg BASFHbYoTE heuiin iy B i
general |y i nclSf§egdaend 28 of |ti’@dséﬁ%c%at’ity QShEEn‘ﬁ%EIP‘é@Ft‘BJSa:"r“&IM iy

conponent 20 b:)heBOart a Thearsuppoats andnber?2 20 nide élsedb@ormm@a:tam&
| nel udegs a Gl Lebh arpshalde 24 havingog %ﬁ?size“f'%%x?wﬂ}%za«;l cognyl end

28. The shaft ff an i n ral’l y forne
adj acent the s'é’cﬁmér &Rdars. 9%@;&6 Br'ﬁ-‘??fb t sepmegh the shafts 240440 4hey
recei ved aboutsidesres®d ! 26thdPesSifHKld indrhanical attachment schemes

may be substituted in place of the locknut 42, lockwasher

44 and washer 46 combination shown in Figs. 2 and 3, as

‘20 will be appreciated by those skilled in the art. The fixed

component 18 may further include a spring pin 48 passing

" through the shaft 24 at the first end 26 of the shaft 24 to
capture the locknut 42 in case of a loose locknut 42.

The connecting flange 34 preferably defines a

25 bolt circle 50 having six bolt holes 52 for attaching the

guide wheel assembly 14 to the guide frame 12 with a
plurality of bolts (not shown). The bolt circle 50 is not

limited to six bolt holes, but can include a greater or

fewer number of bolt holes depending on the forces acting

30 on the guide wheel assembly 14 and the guide frame 12 (each

shown in Fig. 1) és will be appreciated by those skilled in

the art. A central axis 54 of the shaft 24 is preferably

coextensive with a centerline (&) of the bolt circle 50, as

shown in Fig. 2. However, the centerline (&) of the bolt

35 circle 50 may be offset radially from the central axis 54

of the shaft 24 as shown in Fig. 4. An exemplary offset

between the centerline (%) of the bolt circle 50 and the
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of the vehicle 10, as shown in Fig. 1. The second end
face 36 wob ob/k2ss| eeve 32 is generally in engagenment w t hPEFUES99/22795
ly 22, as discussed nore fully hereinafter. A dust cover

%%g@ggtlar& ind o4 he, sl 8gy 5&%@@1 %.11 o spgg %%n th

at1ng rrponent
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%%é%%ﬂ&hé*?ﬁfﬂ%ﬁé &fi8€ wheel assembly 14. Tire wear,

construction tolerances and the pre-load on the guide tire,

" which is part of the rotating component 20 discussed

15

20

25

30

35

hereinafter, may be adjusted very easily as a result.

The rotating component 20, or rotating assembly,
generally includes a hub 56 having an integrally formed and
radially exténding safety disc 58. The rotating component
20 is generally received about the shaft 24 and is coupled
to the shaft 24 by the bearing assembly 22. The bearing
assembly 22, as shown in Fig. 3, is coaxially received
between the shaft 24.and the rotating component 20. The
safety disc 58 extends outward radially from the hub 56 and
includes oppositely facing faces 60 and a center portion
62. The rotating component 20 further includes a rim 64
positioned on each of the faces 60 of the safety disc 58.
In particular, the rims 64 are connected to the center
portion 62 of the safety disc 58. Preferably, a bolt 66
and nut 68 are used to secure the rims 64 to the center
portion 62 of the safety disc 58. A guide tire 70 is
molded to each of the rims 64. The safety disc 58 extends
radially outward such that at least a portion of the safety
disc 58 is positioned between the guide tires 70. The
guide tires 70 are configured to engage the vertically
extending guide rail 16 guiding the vehicle 10, as shown in
Fig. 1. The safety disc 58 limits the lateral movement of
the guide tires 70 with respect to the vertical guide rail

and forelg
obj ects from enﬁésehgb@wen CentBé'&H‘%g”a%%H? 21tT¢Per%1fﬁaf5t° andakhet he

d.3 20
“3eas balf"\ﬁagﬁngkl?’r"e?f’ 3R, BER T pk et dporned ™ 1gret0 1
18 may further differdata siiriecgipns 4&ldpwingg for dififeygntt hdatlezhil 24



capture the locknut 42 in case of a | oose | ocknut 42. ' The
connecting flange 34 preferably defines a 25 bolt circle 50 having six
bolt holes 52 for attaching the gui de wheel assenbly 14 to the guide.
franme 12 with a plurality of bolts (not shown). The bolt circle 50 is
not limted to six bolt holes, but can include a greater or

f ewer nunberwofoo3636® hol es dependi ng on the forces acting 30 PCT/US9RIRIS

gui de wheel assenbly 14 and the guide frane 12 (each shown in Fig.

1) a i1l be eciated. b | L ' h t. A central
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The of f set. bet centerline.([eLr the balt.citrcle 50 and the
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guide frane 1Ziand,Re3khhopedven SEtBRE guide €i86s Ofo,! RBeUdbdeL{aliisd6, as
shown in Fig. ntly 14" of _t

present*® 511%\}’5% P&ngoﬁgéggéga?{‘aéﬁige?ﬂgldg%?%?‘i’ﬁltth%?|Se l yFEJﬁESW? Pﬂe
respect to the guide fraie i2téthvgncompbngntl120 raje al@ol@ork wlhtheone
different origid&d Q% 70 B8a SheS®im RY NinstebB! 8f two.

The bearing assembly 22 includes a sealed

maintenance free bearing 72, referred to as a UNIPAC®

15 bearing or the like. UNIPAC® is a trademark of the Timken
Company and defines a pre-set, sealed and gréased double-

row tapered roller bearing that is maintenance free for

life and equivalents thereto. The bearing assembly 22

provides for the rotation of the rotating component 20

20 about the shaft 24. The single-piece bearing 72 is one
major contribution to the safety features of the guide

wheel assembly 14. The bearing assembly 22 also supports

the rotating component 20 relative to the fixed component

18 in both the radial and axial directions under normal

25 operating conditions. . The bearing 72 is preferably pressed

into the hub 56 with a tight fit. As an additional safety

feature, the bearing assembly 22 includes a snap ring 74

positioned about the hub 56 and configured to fix the

bearing 72 into engagement with the hub 56. The bearing 72

30 is generally received around the shaft 24 with a loose fit.

The axial position of the bearing 72 is ensured between the

second end face 36 of the sleeve 32 and the flange 30

located adjacent the second end 28 of the shaft 24, by the

locknut 42, lockwasher 44 and washer 46. In particular,

35 when the locknut 42 located at the first end 26 of the

shaft 24 is tightened at the first end 26 of the shaft 24

the flange 30 at the second end 28 of the shaft 24 will



different directions allowing for different |ateral positions for the

gui de wheel assenbly 14. Tire wear, construction tol erances and the
pre-load on the guide tire, which is part of the rotating conmponent .
20 di scussed 15 hereinafter, may be adjusted very easily as a result.

The rotating conponent 20, or rotating assenbly, general ly includes
a hub 56 havwuapooeo2éont egrally formed and radi al |y ext eRAT/HN§I%RIW v
di sc 58. The rotating conmponent 20 is generally received about the

shart 26 and i3, S0Upled20csns 39 Bl ing bl S B FIN0 53T 2

The bearing coaxi a
bet ween t he shs;teexza 32d tlh@rerim amfgldznmﬁaeﬂ%nttlm axipe posxtlor@a#getqf d| SC
58 extends outyywé tbeigd I22.fromthe hub 56 and i ncl udes oppositel y

facing faces 60 andac ter [t T qu Q t ,
further includes-a rim 2‘3‘ 38 %ﬂéé'«la |%sr?eg'b§% %gc So‘tg&%% ccgsrgég"q‘%f%the
safety df sc 58the Componlentpa@f-l@tﬁ Fiotatiagr cemperent & ¢ @itk dthed heanting
center ROy 622 0f abhaesafl elsy thes eupbortief esbddve 32bolEt tife .

o DU 08 7 CpHEl LongSRAL, 02 LifmoBhiita B8 ERLSEaR0 g B0 12
64. The saf et y"dopt 58 @ineerfdgst end Z&difalthe oshakt d2éuchTh¢atSLdemast a
portion of theméﬁteef %o ac the 5t tRsh BrPeRe t s&E6KH Reiyean dhealidiadd 1 es
I N e
The safety di sof Shd inutiatingecompenegit 20vendnthefbearing asmemplide2 iines 70
with respect tg,the Yereb¢ahrgUb®e vl lbearing 72. In particular, the
-6 support member 40, typically a welded wésher, will have a
larger outer diameter than the inner diameter of the hub
15 56. The support member 40, or support means, is therefore
provided as a safety feature and will take the full
vertical load of the rotating component 20 in the event of
failure of the bearing assembly 22 and, in particular, the
bearing'?Z. The support member 40 advantageously prevents
20 the hub 56, the rims 64 and the guide tires 70 from falling
off the guide wheel assembly 14 in the event of failure of
‘the bearing 72.
Furthermore, the guide wheel assembly 14 may be
preassembled as a one-piece unit by mounting the rotating
25 component 20 and the bearing assembly 22 around the shaft
24 from the first end 26 of the shaft 24. The guide wheel
assembly 14 may then be easily mounted to the guide frame
12 of the vehicle 10 with the connecting flange 34 formed
at the first.end face of the sleeve 32. The connecting
"30 flange 34 is easily bolted to the guide frame 12 of the
vehicle 10 with a plurality of bolts (not shown)
cooperating with the bolt circle 50. The guide wheel
assembly 14 is quickly removable from the guide frame 12 in
a similar manner.
35 The present invention is also a method of
assembliné the guide wheel assembly 14 described
hereinabove and configured for attachment to the guide
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guiding the vehicle 10 in the event of failure or |oss of the guide
tires 64 as a safety feature. The safety disc : 58 is at | east
partially located between the guide tires 70 to ensure this safety
feature, even under high vertical 5 nmovenents of the QU|de tires 70.

The safety &veowisssal | ows the use of a narrow gui de r BFTUSPY2H e nent
wher ei-n edges 70A and 70B of the guide tires 70 may nove hi gher or

| ower t he,guicde rai ebhehodaviige duce
t he verti cal ? vél 1z gfb' %he ge H% 4ed vle;uéw O% it %1@9 A

ti'res 70, gsafetgl I SC _ﬁi}?rray be
provi ded on oﬁ#?emﬁensl'ae %¥g-°t-hel‘dw &be megbogogener fncTldes
rotating conpgpeped o npyogidingvwhbe whafit @2v having gufdestiemd 25 @l one
rime64 insteag Of o\ﬁ% end eldin -'t_ﬂ‘é @%’éoﬂﬂ aRssEY Va@2cbnglngles a

a
seal ed eénance free B’earl n

Fe[glto as ahUl\{)PA G 15
bear i ngSor theeppné eng\RPACE ftheyshp Ele?rﬁr kPHESE nhe beariggmany
and defines aapeemBEy.23cahed ehel Wuleasedofiotbe erotating q:cmpctraqm:rem) rol I er

bear’ ng that \Sef™ y%tjzgg.%”%%tf LGEnOhat che bééhxfl?x?aagsﬁﬁlﬂlyaﬁfrﬁﬁd teigd et o.

The bearing a¥3 sﬁﬂa otation t he rot at| ng
conponent 20 ZOtatingimsgpoppst sithfarexgoupled, é:°§e|"'r&P§ ipPgg et beaingdhe

one ﬂajce geat bbhﬂh@nawerﬁﬂs@ szd ednyd f eatatriagy odonigunegiti & on

wheel asserrbl ear i ng, ,as gl or, t
rotatir corrp%f‘?&nt hf%%r e%g‘t [ vgﬂ? oéﬁgb ¥u§ %Qaﬂﬁ ats§embly1§ % ot h the
radi al and ax raitagingc cooponente?0 nmmectsonto "tﬁﬁer‘-&ﬁfrfg %nﬁﬂqt‘? o‘ﬁé‘? The

bearing 72 is f@.[‘::gf:eéx?d)l% R Ehelsecond endtas tamd hbhnﬁ@dV\bﬁhtﬁemmtf It
As an additi ona

eature,.the des a
snap ring 74 2% Wlt&b&l@&ﬁeélﬁboﬁ?sf’ﬁeoﬂl S@an con ure}%%'fé n‘fclll“il t he
bearing 72 i nishaéhgageneith whehslérveh3B Beunte anter ithe $ agp 24 fyem

generaliy T eCehued; SOk e ceheht Sdcd ferdy lgsant biith the sTéévaxi al
position of the bearing (2 Is ensure second end face 36

bet
of the sleeve33 ’&?ﬁd“?‘-’helFParBE%O i Eac? ogaf'%da& el?ﬁ FREUGEEH end
28 of the shafﬂla&g,e By tbefigured faxlatachmentotRwh heguldeaﬁuamsh%r 46.

I'n particul ar,g g\ﬁe I h&e hior stsesdeadiaof the
shaft 24 is t| g tene %’&%%il {r?gl![ﬂ%tr?dia Eﬁ&af%h’étr %49 y the fl ange

he
30 at the secéd gﬁd:ezgsoflq IRONERSE WEE%M}Q‘F i: ar:.ng assembly 22;

20 connecting the sleeve 32 to the shaft 24 with a fastener.
The sleeve 32 is preferably mounted to the shaft 24 with
the dust cover 38 connected previously to the sleeve 32.
The method may also include the step of connecting the
guide wheel assembly 14 to the guide'frame 12 of the rail

25 guided wvehicle 10.

' The presently disclosed invention provides a
guide wheel assembly having improved safety characteristics
and which that may be easily preassembled as a one-piece
unit. The guide wheel assembly of the present invention

30 may be quickly mounted to the guide frame of a rail guided
vehicle, thereby facilitating fast installation and
efficient maintenance of the guide wheel assembly.

Although this invention has been described with
reference to a preferred embodiment, obvious modifications

35 and alterations of the present invention may be made
without deparﬁing from the -spirit and scope of the
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PCT/ US99/ 22795 push the bearing 72 against the second end face 36 of
t he sl eeve 32, thereby providing for the axial positioning of t he
bearing 72. The gui de wheel assenbly 14 is configured so
that 5 t he conponents of the rotating conponent 20 and the bearing
assenbly 22weep/20e6é9 as the supporting sleeve 32 of the PCTS98/32795
conponent 18, are nmounted on the shaft 24 fromthe top or t he

or  the' second SRS (TS aegp, §EPRRE presens TEARRHAY & difiagt "

cat ast r ophi ¢ Hohararoandadk laims andfequigrals né:tﬁ ¥épexefponent 20 and t he

beari ng assenbly 22 in event of failure of the bearing 72. In
particul ar, the support nenber 40, typically a wel ded washer, wl|
have a | arger outer dianeter than the inner dianeter of the hub 15
56. The support nenber 40, or support neans, is therefore provi ded
as a safety feature and will take the full vertical |oad of the
rotating conponent 20 in the event  of failure of the bearing
assenbly 22 and, in particular, the bearing 72. The support nenber
40 advant ageously prevents 20 the hub 56, the rinms 64 and the guide
tires 70 fromfalling of f the guide wheel assenbly 14 in the event
of failure of t he bearing 72. Furthernore, the
gui de wheel assenbly 14 may be preassenbl ed as a one-piece unit by
nounting the rotating 25 conponent 20 and the bearing assenbly 22

around t he shaft

- 10 -



24 fromthe first end 26 of the shaft 24. The gui de wheel assenbly
14 may then be easily nmounted to the guide franme 12 of the vehicle
10 with the connecting flange 34 forned at the first end face of the
sl eeve 32. The connecting 30 ~flange 34 is easily bolted to the guide
frame 12 of the vehicle 10 with a plurality of bolts (not shown

cooper ating Wot4¥2036& holt circle 50. The gui de wheel ‘9’)514
is quickly renmovable fromthe guide frame 12 in a S|n1lar manner .

The present ymaverld efatmMep 85so0 a nethod of assenbling the

O e el o noeolY 211 58140 heer assliBf) W4 20Hs 200RE L8 f.‘”
WD 00/ 20269 a rail guided vehicle, comprising: PCT/US99/ 22795 frane

12401‘&] he rfuh | gui ded Y;ﬁhbﬁbﬁtl:llga : Im%tgtena and a &Bﬁgr end Lgls oS
-4, e net hoq gen y. i ngl udes ep 1 di ng_t

24 having a 10SBRALoe BEHLnS oy dBGSRFARIY DEOTRER hitigneRe. 1pRbet
menber 40 to tauawent thecsadoaddeﬁ& of the shaft; 24 press fitting the

beari ng assenbly 22 f I Gy onpangnt
with a tight fit such t%até %&é g??ﬁglg’ggg aFBﬁt and ﬁ ro é%l ng
conponent 20 %%’&Jﬁaé’d%@etflﬁs 53 15 r?esec°nd Eﬁépféﬁebeaﬁﬁing

assenbly 22 andtiotthe nfixrstrpemdnfadd® oonflguredthershafacﬁmbnwwt& the
coupl ed beari 1@9: psealy 22 g?g rail au%ggau,gﬁ j &pgponent 20 nmounted onto
romthe

t he shaft 24 e second end 28 and npunt ed
on t he haft 24 @i th?aé%épsﬁtﬂoftﬁ%l ¥PeRtaRl Y mbajiteciire 3shabbut

t he and located axially between the flange and the second end
face of the sleeve;
a rotating assembly positioned about the bearing
and coupled to the shaft by the bearing, with the rotating
15 assembly configured to cooperate with a vertical guide rail
for guiding the rail guided vehicle; and
support means connected to the second end of the
shaft and configured to support the bearing and the
rotating assembly in a vertical direction in the event of
20 . failure of the bearing.

2. The guide wheel assembly of claim 1, wherein
the rotating assembly further includes:

a hub positioned about the bearing and having an
integrally formed and radially extending safety disc, with

5 the safety disc having two faces; and

a pair of rims each having a guide tire connected
thereto, with the rims connected respectively to the two
faces of the safety disc, and with the guide tires
configured to engage the guide rail,

10 wherein the safety disc at 1least partially
extends between the guide'tires such that in the event 6f
failure of the guide tires the safety disc limits lateral
movement of the guide tires with respect to the guide rail.

T
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shaft 24, with the sleeve 32 nounted onto the shaft 24 from 15 t he
first end 26 to the second end 28, and with the sl eeve 32 having its
first end face formed as the connecting flange 34 configured for
attachnent to the guide frane 12 of the rail guided vehicle 10 and
further having its second "~ end face 36 in contact wt I.Ng
assenbly 22WQ{§G02569 connecting the sleeve 32 to the shaﬁ&gﬁé\%ﬁ?ﬁsa
fast ener. The sleeve 32 is preferably nounted to the shaft 24 with
the dust cover 38 connegt ed 14086 | Whdel Hisebi@Vef 32laim 2, fuffBeget hod
may al so include the step of conn in [ wh s ly 14
to the guide ¥} 339 of t‘ﬁ‘és‘:i' a??‘?%s Pgsagﬁ?‘a%% %ﬁlg‘gl ;{%ﬁgﬂe&é SRV
The present| yextisgliogedbetveen i bhepsdeeyes agd the hypi ferwprevensiaghl y
havi ng i npr ovgg-s :&dn SAEAGIL thet besring. and which that may be easily -

preassenbl ed as a one-pi ece unit. The gui de wheel assenbly.of the
present invention 30 may be quickly nmounted to the guide frame of a
rai |l gui ded vehi€l e, Thehgnady whesli [assembiy of aetaim @t fukgheon  and-

ef ficient mi:{'ﬁc?ﬂ?ﬁ‘fﬁ%oé Lhgp ki e pdeid i chiede BHatt the flange located
Al t hough this | nvention _has bee ef;’ence

I desgcri ped. wi t r ef o,.a
preferred emAI3RIAL 5bBG AFRE i?rf‘ia?goggeSéhaft ARF oFPB ?i?‘i"’é?\é 5P -t he
present i nvesdgdure neye Meeawidey to the hidbhout departing fromthe spirit and

scope of the -9- WO 00/ 20269
PCT/ US99/ 22795

5. The guide wheel assembly of claim 1, wherein
the first end face of the sleeve is formed as a connecting:
flange defining a bolt circle such that the guide wheel
assembly is connectable to the guide frame of the rail

S guided vehicle with a plurality of bolts cooperating with
the bolt circle, and wherein the bolt circle has a
centerline coextensive with a central axis of the shaft.

6. The guide wheel assembly of claim 5, wherein
the centerline of the bolt circle is offset radially from
the central axis of the shaft.

7. The guide wheel assembly of claim 1, wherein
the support means includes a washer welded to the second
end of the shaft.

8. The guide wheel assembly of claim 1, wherein
the bearing is a UNIPAC® sealed and greased double-row
tapered roller bearing.

9. A guide wheel assembly for a guide frame of
a rail guided vehicle, comprising:
a shaft having a first end and a second end, with
the shaft having an integrally formed £flange located
5 adjacent the second end of the shaft;
a sleeve positioned -about the shaft, with the
sleeve having a first end face and a second end face, and

12 - R R
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invention. The scope of the present invention is defined in the appended
cl ai mrs and equival ents thereto.
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with the first end face configured for attachment to the
guide frame of the rail guided vehicle;

10 a bearing positioned rotatably about the shaft
and located axially between the flange and the second end
face of the sleeve; '

a rotating assembly positioned about the bearing
and coupled to the shaft by the bearing, wherein the

15 rotating assembly is configured to cooperate with a
vertical guide rail for guiding the rail .guided vehicle,
wherein the rotating assembly includes a hub having an
integrally formed and radially extending safety disc with
two faces and further includes a pair of rims each having:

20 a guide tire connected thereto, with the rims connected
respectively to the two faces of the safety disc, and with
the guide tires configured to engage the vertical guide
rail, and wherein the safety disc at least partially
extends between the guide tires such that in the event of

25 failure of the guide tires the safety disc limits lateral
movement of the guide tires with respect to the guide rail;
and

a washer welded to the second end of the shaft
for supporting the bearing and the rotating assembly in a
30 vertical direction in the event of failure of the bearing.

10. The guide wheel assembly of claim 9, further
including a dust cover positioned about the sleeve and
extending between the sleeve and the hub for preventing
dirt from entering the bearing.

11. The guide wheel assembly of claim 9, further
including a snap ring positioned about the flange located
adjacent the second end of the shaft and configured to
secure the bearing to the hub.

12. The guide wheel assembly of claim 9, wherein

the first end face of the sleeve is formed as a connecting
flange defining a bolt circle such that the guide wheel

SEER AR R R
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assembly is connectable to the guide frame of the rail
guided vehicle with a plurality of bolts cooperating with
the bolt circle, and wherein the bolt circle has a
centerline coextensive with a central axis of the shaft.

13. The guide wheel assembly of claim 12,
wherein the centerline of the bolt circle is offset
radially from the central axis of the shaft.

14. The guide wheel assembly of claim 3, wherein
the bearing is a UNIPAC® sealed and greased double-row
tapered roller bearing.

15. A method of assembling a guide wheel
assembly for attachment tco a guide frame of a rail guided
vehicle, comprising the steps of:

providing a shaft having a first end and a second
end;

welding a support member to the second end of the
shaft;

coupling a bearing to a hub of a rotating

assembly of the guide wheel assembly;

positioning the coupled bearing and rotating
assembly onto the shaft from the first end to the second
end;

positioning a sleeve about the shaft, with the
sleeve mounted onto the shaft from the first end to the
second end, and with the sleeve having a first end face
configured for attachment to the guide frame of the rail
guided vehicle and having a.second end face in contact with
the bearing; and

connecting the sleeve to the shaft with a
fastener, _

' wherein the rotating assembly is configured to

cooperate with a vertical guide rail for guiding the rail

PCT/US99/22795

guided wvehicle.
(T
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WHAT IS CLAIMED | S: 1. A guide wheel assenbly for a guide
frame of a rail guided vehicle, conprising: a shaft
having a first end and a second end, with t he shaft having an
integrally forned flange | ocated 5 adj acent the second

shaft; WO 00/20269 a sl eeve positioned about the shaft, pE?ﬂﬁQ%ﬁ%ﬂ?

sl eeve having a first end face and a second end face, and with the

first end face confi gued f-me akbaRbaeRiE tolatie 15, furtngde:.ridm t he

rail i ded vehlcle 0 t [ of at about
the s g %ﬁ?d Jf oB5F8§ a?lile %%&m@rle&?ﬁag%aeﬁggggn%sﬁ%“éb ecé’nd end
face of the theegeide frame Of "the r%%¥(ﬂ¥ﬁ4ﬁﬁ;;ﬁh§§#§hy posi ti oned about

t he bearing and coupled to the shaft by the bearing, with the
rotating 15 assenbly configured to cooperate with a vertical guide rai
for guiding the rail guided vehicle; and support means
connected to the second end of the shaft and configured to support

t he bearing and the rotating assenbly in a vertical direction in the
event of 20 failure of the bearing. 2. The guide
wheel assenbly of claiml, wherein the rotating assenbly further

i ncl udes: a hub positioned about the bearing and having an
integrally forned and radially extendlng safety disc, with 5 the safety
di sc having two faces; and a pair of rinms each having a
guide tire connected thereto, with the rins connected respectively
to the two faces of the safety disc, and with the guide tires
configured to engage the guide rail, 10 : wherein the safety
disc at least partially ext ends between the guide tires such that
in the event of failure of the guide tires the safety disc limts

| at er al novenent of the guide tires with respect to the guide rail.

o
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PCT/ US99/ 22795 3. . The gui de wheel assenbly of claim 2,
further i ncludi ng a dust cover positioned about the sleeve and

ext endi ng between the sleeve and the hub for preventing dirt from
entering th L0g. 4. The gui de wheel as I f
claim 2, fungﬁﬁﬁnag I ncl uding a snap ring positioned abouﬁnﬁﬁ@g?éaﬁﬁe
| ocat ed adj acent the second end of the shaft and configured to
secure the bearing to the hub. 5. The gui de wheel
assenbly of claim1, wherein the fllyst end face of the sleeve is
formed as a connecti ng fl ange defin/4g a bolt circle such that the
gui de wheel assenbly is connectable to thie guide frame of the rail 5
gui ded vehicle with g ¢ sgharating with t he bol t

circle, and wherei
a central axis of
of claimb5, wherk

centerline coextensive with
* The gui de wheel assenbly



the centerline of the bolt circle is offset radially from the central
axis of the shaft. 7. The gui de wheel assenbly of claim
1, wherein t he support neans includes a washer wel ded to the second:
end of the shaft. ) 8. The gui de wheel assenbly of claim
1, wherein the bearing is a UNI PAC seal ed and greased doubl e-row.

t apered rolWY@PVHES} | ng. 9. A guide wheel Péé‘éﬁ?@ﬁ”for a
guide. frame of a rail guided vehicle, conprising: ' a
shaft having a first end and a second end, with t he shaft having an
integrally forned flange | ocated 5 a@jjacent the second end of the shaft;
a sl eeve positioned about the shaft, mﬁt£4the sl eeve having a first
end face and a second end face, and , -12-
WO 00/ 20269 3 PCT/ US99/ 22795 with
the first end face configured for attachment to the gui de frame of the

rail guided vehicle; 10 a bearing positioned rotat Ye-2hout
t he shaft ~and located axially bet@e %ond end
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face of the sleeve; a rotating assenbly positioned about

t he bearing and coupled to the shaft by the bearing, wherein the 15
rotating assenbly is configured to cooperate with a verti cal
guide rail for guiding the rail .guided vehicle, wherein the rotating
assenbly in hub havi ng an integrally forned an '

ext endi ng sg#’g?gé‘g?%c wth two faces and further incl ug%‘é’?’g“?&!’% of
rims each having 20 a guide tire connected thereto, with the rins
connect ed respectively to the two_faces of the safety disc, and with
the guide tires configured to engage t hedyerti cal gui de rail, and
wherein the safety disc at | east partiallc4 ext ends between the gui-de
tires such that in the event of 25 failure of the guide tires the safety
disc limts |ateral novenent of the guide tires with respect to the
guide rail; and a washer welded to the second end
of the shaft - for supporting the bearing and the rotating assenbly in
a 30 vertical direction in the event of failure_of the lggaring.

10. The gui de wheel assenbly of claim9, Ltrther §2 Q in ¢ng a dust
cover positioned about the sleeve and exye ihrlsét e he sl eeve
and the hub for preventing dirt frpaN\en ' t)hs arimy. -

11. The gui de wheel assenbly of claim9, furt \ ' ing a snap
ring positioned about the flange |ocated QO ' €oond end of
the shaft and configured to secure tQe \ ha®

12. The gui de wheel assenbly of ggzﬂlﬂ 9, wh Aalb h I /st end face
of the sleeve is fornmed as a connecting [ H. a bolt.
circle such that the gui de wheel o : ~= = - 13
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assenbly is connectable to the guide frane of the rail 5 gui ded vehicle
with a plurality of bolts cooperating with the bolt circle, and
wherein the bolt circle has a . centerline coextensive with a central
axi s of theﬂ§ﬂ@g 13. The gui de wheel assgqbl, | ai m
12, erel h%tghe centerline of the bolt circle is offset %985795
radially fromthe central axis of the shaft. 14. The
gui de wheel assenbly of claim9, wherei & the bearing is a UNI PAC
seal ed and greased doubl e-row tap fxiroller beari ng
15. A nethod of assenbling a guide wheel 4 assenbly for attachnment to a
gui de frame of a rail guided vehi cl e, conprising the steps of:
provi ding a shaft having a first end and a second 5 end;
wel di ng a support nmenber to the second end of the shaft;
coupling a bearing to a hub of a rotating assenbly of the guide wheel
assenbly; 10 positioning the coupled bearing and rotating
assenbly onto the shaft fromthe first end to the second end;
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positioning a steeve about the shaft,
the shaft fromthe first end to the

having a first end face
of the rail

Wi t h t he PGET ng;

shaft with a 20 f ast ener,

i s confi QUFERNATIONAL APRIIAHORN: RURLIS

Wi

confi ggfgdof

gui ded vehicle and having a second end face
and WORLD INTELLECTUAL PROPEBTI PRESKIZATIONt he sl e

Intemational Bu

th the sl eeve nount e@b. Rto
gegogc{)?@ =affld with the sleev
or attachnent to the ggisde frane

&Nt act
X0  he
wherein the rotati ng assenbly
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(54) Title: GUIDE WHEEL ASSEMBLY
(S7) Abstract

A guide wheel assembly (14),
which can be preassembled as a sin-
gle unit, is configured to be con-
nectable to a guide frame (12) of a
rail guided vehicle (10). The guide
wheel assembly (14) generally in-
cludes a fixed component (18) con-
nectable to the guide frame (12) and
a rotating component (20) rotatably
supported on the fixed component
(18) by a bearing assembly (22).
The elements of the fixed component
(18), the rotating component (20)
and the bearing assembly (22) are as-
sembled on a shaft (24) of the fixed
component (18) from a top or first
end thereof. The shaft (24) includes
a support member (40) secured at a
second end of the shaft (24) and con-
figured to prevent the rotating com-
ponent (20) from detaching from the
fixed component (18) in the event of
bearing failure.
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