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GUIDE WHEEL ASSEMBLY 

BACKGROUND OF THE INYENTION 

1. Field of the Invention 

PCT/US99/2279S . 

The present invention relates to rail guided 

5 vehicles and, more particularly, to guide wheels for guide 

frames of rail guided vehicles. 

2. Description of the Prior Art 

Rail guided vehicles typically include one or 

more guide frames that cooperate with, or "~ollow", a guide 

10 rail to steer the vehicle. Typical prior art rail guided 

vehicles include people movers, light rail vehicles and 

land vehicles such as buses. Multiple guide wheels­

at tached to the guide frame of the· vehicle provide the 

physical interface between the vehicle and the guide rail. 

15 · In general, pr"ior 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 vehicle. The bearing generally serves to secure the 

rotating portion to the fixed portion and support the 

20 rotating portion in the vertical 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. Furthe:pnore, the loss of one 

or more guide wheels in this manner also· means loss of 

guidance for the vehicle, which could result in a 

.30 derailment of° the vehicle and injury to the occupants of 

the vehicle. 

In addition, prior art guide wheels typically 

cannot be easily preassernbled 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 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. 
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In addition, a need exists for guide wheels that are 
simpler to install and maintain than the guide wheels 

currently known in the art. 

Therefore, it is an object of the · present 

s invention to provide a guide wheel assembly having improved 

safety characteristics. In addition, it is an object of 

the present invention to provide a guide wheel assembly 

that can be easily preassembled and attached to a guide_ 

frame of a rail guided vehicle. Furthermore, it is an 

10 object of the present invention to provide a guide wheel 

assembly having improved installation and maintenance 

characteristics. 
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 sleev6. A rotating assembly is 

positioned about the bearing and coupled to the shaft by 

the bearing. The rotating assembly is configured to 

cooperate wi~h a vertical guide rail configured to gu~de 

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 eire 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 
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failure of the guide tires the safety disc limits lateral 

movement of the guide tires with respect to the guide rail. 

Furthermore, a support member, such as a washer, is 

preferably welded to the second end of the shaft for 

5 supporting the bearing and the rotating component in a . 

vertical direction in the.event of failure of the bearing. 

The guide wheel assembly may include a dust cover 

positioned about the sleeve and extending between· th~ 

sleeve and the hub for preventing dirt from entering the 

10 bearing. The guide wheel assembly may further include a 

snap ring posi~ioned about the flange and configured to 

secure the bearing to the hub. The first 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 

15 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 off set radially from the central axis of the 

20 shaft. The bearing is preferably a UNIPAc• sealed and 

greased double row tapere9 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 inventi·on; 

Fig. 3 is a sectional view of the guide wheel 

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

and 

- 3 -



W000/20269 PCT/US99/22795 

Fig. 4 is a perspective view of the guide wheel 

assembly of Fig. 1 having an offset bolt circle for 

attaching the guide wheel assembly to the guide frame of 

the rail guided vehicle. 

5 ·DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT · 

Fig. 1 shows a rail guided vehicle 10 having a 

guide frame 12 with a plurality of guide wheel assemblies 

14 attached thereto and made in accordance with the present_ 

invention. The rail guided vehicle 10 is shown as a people 

10 mover in Fig. 1, but may be any type of rail guided vehicle 

such as a land vehicle or a light rail vehicle. The guide 

frame 12 connected to the vehicle 10 "follows" or 

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 vehicle 10 in a known fashion. The vehicle 10 

generally includes two guide frames 14 which are located 

substantially at opposed ends of the vehicle 10. As shown 

in Fig. 1, eac.h of the guide frames 12 will generally 

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 vehicle 

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 sceer 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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of the vehicle 10, as shown in Fig. 1. The second end face 

36 of the sleeve 32 is generally in engagement with the 

be.aring assembly 22, as discussed more fully hereinafter. 

A dust cover 38 may be posi_tioned around the sleeve 32 and 

5 extend between the sleeve 32 and the rotating component· 20 

to prevent dirt and foreign objects from entering the 

bearing assembly 22. The shaft 24 and the sleeve 32 are 

made of steel. 

A support member 40, such as a mushroom head or 

10 washer, is connected to the second end 28 of the shaft 24 

by welding the support member 40 to the second end 28 of 

the shaft 24, or.by attaching the support member 40 to the 

second end 28 of the shaft·24 by other methods customary in 

the art. The support member 40 may also be integrally 

15 formed with the shaft 24. A locknut 42, lockwasher 44 and 

washer 46 are generally used to connect the shaft 24 to the 

sleeve 32. Other suitable mechanical 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 SO 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) as 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 so, as 

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

35 circle so 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 so and the 
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central axis 54 of the s~aft 24 will be about 3 mm. The 

offset between centerline (~) of the bolt circle 50 and the 

central axis 54 of the shaft 24 enables the distance to be 

varied between left and right guide wheel assemblies 14 

s attached to the guide frame 12 and positioned on either 

side of the guide rail 16, as shown in Fig. 1. 

Consequently, the guide wheel assembly 14 of the present 

invention may be attached in different orientations with_ 

respect to the guide frame 12 (shown in Fig. 1). Due to 

10 these different orientations, the offset points into 

different directions allowing for different lateral 

positions for the guide 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 hereinafter, may be adjusted very easily as a result. 

The rotating COf!1Ponent 20, or rotating assembly, 

generally includes a hub 56 having an integrally formed and 

radially extending ~afety disc 58. The rotating component 

20 is generally received about the shaft 24 and is coupled 

20 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 

25 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 

30 portion 62 of the safety disc 58. A guide tire 70 is 

molded to each of the rim~ 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 

35 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 
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16 guiding the vehicle 10 in the event of failure or loss 

of the guide tires 64 as a safety feature. The safety disc 

58 is at least partially located between the guide tires 70 

to ensure this safety fe.ature, 

movements of the guide tires 70. 

even under high vertical 

The safety disc 58 allows 

the use of a narrow guide rail arrangement wherein edges 

70A and 70B of the guide tires 70 may move higher or lower 

than the guide rail. However, if any other devices reduce. 

the vertical travel of the guide tires 70,· the safety disc 

10 58 may be provided on only one side of the guide tires 70. 

The rotating component 20 may also work with one 

guide tire 70 and one rim 64 instead of two. 

The bearing assembly 22 includes a sealed 

maintenance free bearing 72, referred to as a UNIPAC8 

15 bearing or the like. UNIPAC
8 

is a trademark of the Timken 

Company and defines a pre-set, sealed and greased double­

row tapered roller bearing that is mainte~ance free for 

life and equivalents thereto. The bearing assembly 22 

provides for the rotati~n 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 i~to engagement with the hub 56. The bearing 72 

30 is generally received arourid 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 4~ 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 
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push the bearing 72 against the second end face 36 of the 

sleeve 32, thereby providing for the axial positioning of 

the bearing 72. 

The guide wheel assembly 14 is configured so that 

5 the components of the rotating component 2 o and the bearing 

assembly 22, as well as the supporting sleeve 32 of the 

fixed component 18, are mounted on the shaft 24 from the 

"top" or the first end 2·6 of the shaft 24. The support_ 

member 40 at the "bottom" or the second end 28 of the shaft 

10 24 is adapted to prevent any catastrophic downward movement 

of the rotating component 20 and the bearing as~embly 22 in 

event of failure of the bearing 72. In particular, the 

support member 40, typically a welded washer, 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 72. 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 

assembling the guide wheel assembly 14 described 

hereinabove and configured for attachment to the guide 
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frame 12 of the rail guided vehicle 10 shown in Fig. 1. 

Referring to Figs. 1-4, the method generally includes the 

steps of: providing the shaft 24 having a first end 26 and 

a second end 28; welding the support member 40 to the 

5 second end 28 of the shaft 24; press-fitting the bearing 

assembly 22 into the hub 56 of the rotating component 20 

with a tight fit such that the bearing assembly 22 and the 

rotating component 20 are coupled together; positioning the 

coupled bearing assembly 22 and rotating .component 20 on 

10 the shaft 24, with the coupled bearing assembly 22 and 

rotating component 20 mounted onto the shaft 24 from the 

first end 26 to the second end 28 and mounted on the -shaft. 

24 with a loose fit; positioning the sleeve 32 about the 

shaft 24, with the sleeve 32 mounted onto the shaft 24 from 

15 the first end 26 to the second end 28, and with the sleeve 

32 having its first end face formed as the connecting 

flange 34 configured for attachment to the guide frame 12 

of the rail guided vehicle 10 and further having its second 

end face 36 in contact with the bearing assembly 22; and 

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 vehicle 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 departing from the ·spirit and scope of the 
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invention. The ~cope of the present invention is defined 

in the appended claims and equivalents thereto. 
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WHAT IS CLAIMED IS: 

1. 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; 

10 

a sleeve positioned about the shaft, with the 
sleeve having a first end face and a second end face, and 
with the first end face configured for attachment to the 
guide frame of the rail guided vehicle; 

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, 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 

s 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 least partially 
extends between the guide tires such that in the event of 
failure of the guide tires the safety disc limits lateral 
movement of the guide tires with respect to the guide rail. 

I 1111111 111111 1111111111111111 
w C L M S * 
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3. The guide wheel assembly of claim 2, further 

including a dust cover positioned about the sleeve and 

extending between the sleeve and the hub for preventing 

dirt from entering the bearing. 

4. The guide wheel assembly of claim 2, 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. 

s. 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 connectabl_e to the guide frame of the rail 

5 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. 

a . The guide wheel assembly of claim 1,. wherein 

the bearing is a UNIPAC
8 

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 

the shaft having an integrally formed 

5 adjacent the second end of the shaft; 

second end, with 

flange located 

a sleeve positioned ·about the shaft, with the 

sleeve having a first end face and a second end face, and 
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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 

re8pectively 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. 

ll. · The guide wheel assembly of claim 9, further 

including a snap ring positioned about the flange located 

adj a cent 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 

·- 13 -
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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. 

13. The guide wheel assembly of 

wherein the centerline of the bolt circle 

radially from the central axis of the shaft. 

claim 12, 

is off set 

14 . The guide wheel assembly of claim 9, 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 to a guide frame of a rail guided 

vehicle, comprising the steps of: 

providing a shaft having a first end and a second 

5 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; 

10 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 

15 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 

20 fastener, 

wherein the rotating assembly is configured to 

cooperate with a vertical guide rail for guiding the rail 

guided vehicle. 

111111111111111111111111111111 
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16. The method of claim 15, further including 

25 the step of attaching the assembled guide wheel assembly to 

the guide frame of the rail guided vehicle. 

\ \11\11\ \\lilt llll\ \till \\ \II\ 
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