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two flanges (16, 18) that are interconnected by a web (20). A mounting bracket
(30) is secured to the web, with the mounting bracket (30) including a base and at
least one ear (54). A power rail (26) is secured to the at least one ear (54) of the
mounting bracket. The power rail is electrically insulated from the guidebeam
(12) by the mounting bracket (30). The guidebeam (12) is preferably grounded
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POWER RAIL AND GUIDEBEAM ASSEMBLY
FOR A VEHICLE TRANSPORTATION SYSTEM
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a power rail and

guldebeam assembly for a vehicle Cransportation system and,
more particularly, to a power rail and guidebeam assembly

Lor a “"people mover” or other electrically powered vehicle.

2. Degcription of the Prior Art

Rail systems utilizing electrical energy

conducted by the rails themselves are becoming increasingly

popular for use in mass transit systems. Such rail systems
are now frequently found in large metropolitan airports for
moving people between terminals or from terminals to
parking areas. These rail systems often employ
electrically powered vehicles such as people movers. Rail
guided vehicles, such as people movers, are typically

“gulded” or steered by a guidebeam which is also referred

Lo as a guide rail. It is common for these vehicles to

have a guide-frame that follows the guidebeam which steers

the wvehicle. The guide-frame includes a plurality of
downward depending guide wheel assemblies that provide the

physical interface between the guidebeam and the guide-

frame of the wvehicle. Electrical energy is transmitted
ftrom the guidebeam to the vehicle to power the vehicle.

The guidebeam 1is secured to a roadway surface or

“guideway” . In general, the people mover or other

elect%ically powered vehilicle, the guidebeam and the

guldeway complete a vehicle transportation system.

B
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In prior art vehicle transportation systems, the
guldebeam is typically positioned within a depression or
“guidebeam pit” formed between two laterally spaced
concrete tracks. The concrete tracks are supported on the
guldeway surface. The people mover or other vehicle

utilized in the system generally includes two pairs of

resilient and laterally'spaced malin wheels that travel on

the laterally spaced concrete tracks. In addition, the

guldebeam to steer the vehicle. The guidebeam is usually
an I-beam having a central vertical web. Guide wheels on

the guide wheel assemblies are arranged horizontally with

respect to the ground such that the guide wheels cooperate
with the vertical web of the I-beam. The guidebeam may
have power rails attached thereto that supply electrical
power to the vehicle. The vehicle usually includes power
ralil collectors that interact with the power rails attached
Lo the guidebeam to provide electrical power to the people
mover or other similar electrically powered vehicle.

The prior art arrangement discussed hereinabove
1s well-known and conventional in the art. It suffers from
the disadvantage that the concrete tracks and the
1ntermediate guidebeam pit are expensive to construct. In
addition, the electrical supply equipment for the vehicle,

such as the power rails, is attached to the guidebeam. As

stated previously, the guidebeam is located within the

guidebeam pit formed between the concrete tracks. Dirt and
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debris unavoidably accumulate in and around the guidebeam,
which tends to interfere with the electrical supply
equipment that powers the wvehicle. A typical prior art
vehicle transportation system in which an electrically
powered vehicle is powered and guided by a guidebeam

located in a guidebeam pit is disclosed by U.S. Patent No.

4,168,770 to Segar. A similar arrangement is disclosed by
U.S. Patent No. 4,090,452 also to Segar. Other pertinent
patents 1n the field include: 3,892,299 to Kilburg;
4,969,400 to Bufg et al; 4,970,962 to Burg et al.; and

5,126,514 to Bommart.

In view of the foregoing, it is an object of the
present 1nvention to provide a power rail and guidebeam
assembly that may be incorporated into a vehicle
Cransportation system which results in reduced construction
costs. It 1s a further object of the present invention to
provide a power rail and guidebeam assembly for a vehicle
Cransportation system that 1is 1less susceptible to
interference caused by the accumulation of dirt or moisture
on the guidebeam.

SUMMARY OF THE INVENTION

The present invention is a power rail and

guidebeam assembly for conveying electric power to vehicles

guided by the guidebeam. The assembly includes a guidebeam

F

having an H-shaped body. The body of the guidebeam is

defined by two flanges that are interconnected by a web.

A mounting bracket is secured to the web. The mount ing

bracket has a base and at least one ear. A power rall 1s
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connected to the at least one ear of the mounting bracket.
The power rail is electrically insulated from the guide
beam by the mounting bracket. The guide beam is preferably

configured to be grounded to earth.

The mounting bracket may have a Y-shaped body and

include two spaced apart ears. The ears of the mounting

bracket may each have a power rail connected thereto. The

assemply may include a plurality of mounting brackets. At

least one of the mounting brackets may be fixed to the

power rail by a pin passing through the power rail and the

at least one ear of the mounting bracket. The body of the

power rail is preferably made of aluminum. The body of the
power rall may be C-shaped and define a recess configured

Lo receive the at least one ear of the mounting bracket .

body of the power rail. The collector shoe contact surface
1s preferably configured to engage the power contact from
the electrically powered vehicle.

The power rail may include an electrically
insulating cover made of PVC. A web of the guidebeam

preferably defines a plurality of holes and the base of the

mounting bracket preferably defines at least one hole. A

fastener may pass through the at least one hole 1n the base

of the mounting bracket and one of the holes defined in the
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web such that the mounting bracket is secured to the web of

a guldebeam.

The assembly may further include a plurality of

power ralls positioned in end-to-end relationship with

adjacent power rails connected by a rail joint. The rail

joint preferably extends between the adjacent power rails

and 1s positioned within the recess defined by the body of
the respective adjacent power rails. The rail joint may
include a strip portion and a body portion connected .to the
strip portion. The body portion is preferably expandable
by expansion members positioned within the body portion.

Prerferably, at least two adjacent power rails are connected

by'an expansion joint that permits longitudinal expansion
between the two adjacent power rails. The expansion -joint
preferably includes an arrangement for providing electrical
continuity between the two adjacent power rails. A power

connector assembly may be connected to the body portion of

the rail joint assembly by a pair of elongated coupling

members. The power connector assembly is configured to

provide direct current power to the power rails.
The present invention 1is also a <vehicle

transportation system. The vehicle transportation system

includes a vehicle having a vehicle body and a plurality of
driving wheels connected to the vehicle body. A guide-
frame is attached to the vehicle pody and has a plurality
Oof depending guide wheels and a power contact. The power

rail and guidebeam assembly, as discussed hereinabove,

pre‘e}ébly coacts with the guide wheels. The vehicle may
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be positioned along a vertical axis passing through the
web. The web may extend along an axis transverse to the
vertical axis. In particular, the web may extend along a
horizontal axis. The vehicle transportation system may
further i1nclude a guideway along which the vehicle travels.

The guldebeam is preferably secured to the guideway and the

driving wheels of the vehicle preferably contact the

guldeway surface.

Further details and advantages of the present

invention will become apparent in the following detailed

description, in conjunction with the drawings, wherein like
parts are designated with identical reference numerals and

similar parts are designated with primed reference

numerals.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a top perspective view of a power rail
and guldebeam assembly according to a first embodiment of

the present invention;
Fig. 2 1s a cross-sectional view taken along
lines II-II in Fig. 1;

Fig. 3 1s a top perspective view of a mounting

gt

invention and used in the power rail and guldebeam assembly

shown in Fig. 1;

Fig. 4 1s a top perspective view of the power

rail and guide beam assembly according to a second

P

empodiment of the present invention:
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Fig. 5 1s a top perspective view of an second

embodiment of the mounting bracket according to the present
inventlon used in the power rail and guidebeam assembly
shown 1n Fig. 4;

Flg. 6 1s a top plan view of a rail joint

A

assembly used to join adjacent power rails in the power
rail and guidebeam assemblies of Figs. 1 and 4:

Fig. 7 1s an end elevational view of a power rail
having the rail joint assembly of Fig. 6 positioned within
the power rail;

Fig. 8 1s a cross-sectional view taken along

lines VIII-VIII in Fig. 7;

Fig. 9 1is a side elevational view of the powexr

rall and guidebeam assembly of Fig. 4 at an expansion joint
located between two adjacent power rails:
Fig. 10 is a top plan view of the power rail and

guldebeam assembly of Fig. 9;

S

Fig. 11 is a top plan view of a portion of the
power rall and guidebeam assembly according to the present
lnvention showing a spring pin used to anchor a power rail
to a mounting bracket in each of the first and second
embodiments of the power rail and guidebeam assembly;

Fig. 12 1is a cross-sectional view taken along

e

lines XII-XII in Fig. 11;
Fig. 13 1s a cross-sectional view of a modified

rall joint assembly similar to the rail joint assembly of

Fig. 8 and including a power connector assembly attached to

the power rail:;
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Fig. 14 is a top perspective view of a mechanical
joint made in accordance with the present

and shown positioned between two adjacent powexr

Fig. 15 is a front elevational view of a vehicle

Cransportation system made in accordance with the present

ilnvention

assembly o

and 1ncluding the power rail and guldebeam

f the present invention:

Flg. 16 1s a front elevational view of a portion

of the vehicle transportation system of Fig. 15 showing the

power rail

of a vehic

Cransporta

and guldebeam assembly and collector assemblies

le used in the system;

Fig. 17 is an electrical schematic of the vehicle

tion system of Fig. 15;

Fig. 18 is a top plan view of a portion of a

guideway of the vehicle transportation system of Fig. 15

showing a vehicle in phantom on the guldeway;

Flg. 19 is a schematic top plan view of an entry

ramp end of the power rails of the power rail and gulidebeam

assembly used in the vehicle transportation system of Fig.

15; and

Fig. 20 1is a schematic top plan view of two

adjacent power rails having rail end on/off ramps at a

switch gap

between the adjacent power rails.

DETATITLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 shows a power rail and guidebeam assembly

10 made in accordance with the present invention. The

assemﬁiy 1

0 1s 1intended to be incorporated as part o:

L
i 1)

a
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vehicle transportation system as will be discussed
hereinafter. The assembly 10 includes a guldebeam 12. In
particular, the guidebeam 12 has an H-shaped body 14
defined by two flanges 16, 18 that are interconnected by a

web 20. The web 20 extends along an axis substantially

Cransverse to a vertical axis Y passing through the web 20.
The vertical axis Y is perpendicular to a longitudinal axis
X, 1.e., a horizontal axis, of the guidebeam 12 in Fig. 1.
At least one of the flanges 16, 18 1is configured to be
electrically grouilded to earth. A plurality of holes 22 is
defined in the web 20. The holes 22 are‘ preferably defined

along the longitudinal axis of the guidebeam 12 and are

spaced apart at about six inch intervals. The holes 22
provide exit points for water to drain from the top surface

of the web 20. The guidebeam 12 is made of metal and

preferably stainless steel. At least one mounting support
24 1s secured to a lower surface of the guldebeam 12 and is
configured to support the guidebeam 12 on a vehicle
gulideway (not shown) .

Referring now to Figs. 1-3, the power rail and

guldebeam assembly 10 further includes two substantially

parallel power rails 26, 28 that are secured to the

guidebeam 12 by at least one, but preferably a plurality of

mounting brackets 30. Fig. 2 shows a vertical cross

prhum

section of one of the power rails 26, 28. Fig. 3 is a top

perspective view of one of the mounting brackets 30. The

power rails 26, 28 each have a generally C-shaped body 32

that defines a recess 34 having an opening 36. The C-
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shaped body 32 further includes a pair of legs 38, 40 tha:

define a collector opening 42 therebetween. A collector
shoe contact surface 44 is positioned within the collector
opening 42 and is connected to the C-shaped body 32. A

protective and electrically insulating rail cover 46

substantlally encloses the C-shaped body 32 except in the

vicinity of the collector opening 42 that houses the
collector shoe contact surface 44. To prevent frost or ice
from forming on the power rails 26, 28, a heating cable 48
may be positionedoin the recess 34 defined by the C-shaped

body 32 and extend in the longitudinal direction of the

respective power rails 26, 28. The C-shaped body 32 of the

power raills 26, 28 is preferably made of aluminum, channel]-

Cype extrusions, or made of another metal having suitable
electrical conductivity. The power rails 26, 28 are
typically supplied in thirty foot lengths. The rail cover
46 1s preferably made of PVC and is provided in five foot
lengths. The collector shoe contact surface 44 is
preferably made of stainless steel and, in particular, made
Of 304 grade stainless steel. The power rails 26, 28

preferably have a nominal continuous current rating of

twelve hundred amperes at 40°C ambient Cemperature. The
power rail and guidebeam assembly 10 of the present
invention is intended to utilize DC power. Therefore, one

of the power rails 26, 28, for example power rail 26, is

the positive power rail and the other power raill, power

rail 28, is the negative power rail.

™~
”~
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The power rails 26, 28 are secured to the guide
beam 12 by the plurality of mounting brackets 30. Figs. 1
and 3 show a first embodiment of the mounting brackets 30.
The mounting brackets 30 each have a body 50 made of
electrical grade, glass fiber reinforced polyester. The
pody 50 of each of the mounting brackets 30 is defined by
a base 52 and two spaced apart ears 54, 56. The ears 54,
56 may be separate units that are secured to the base 52 or
formed integrally therewith. As shown in Fig. 3, the body
50 of the mountihg bracket 30 1is substantially Y-shaped.

Holes 58 are symmetrically defined in the base 52 at each

longitudinal end for securing the mounting bracket 30 to
the guidebeam 12. However, only one hole 58 is shown in

the perspective view of the mounting bracket 30 in Fig. 3.

Fasteners 59 (shown in Fig. 1), such as nuts, bolts and
assoclated hardware, secure the respective mounting
brackets 30 to the web 20 of the guidébeam 12. The

fasteners 59 cooperate with the holes 58 defined in the

base 52 of the respective mounting brackets 30 and the

spaced apart holes 22 in the web 20 of the guidebeam 12.
The mounting brackets 30 are preferably positioned at
approximately five foot intervals along the guidebeam 12.

-

The spaced apart holes 22 in the web 20 of the guide beam

12 provide flexibility in locating the mounting brackets 30

along the guidebeam 12.
The power raills 26, 28 are slidably received over

the ears 54, 56 of the respective mounting brackets 30.

The eafs 54, 56 are received within the internal recesgs 34
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defined by the body 32 of the respective power rails 26,
28. The power rails 26, 28 preferably cooperate with the
ears 54, 56 of the mounting brackets 30 without fasteners
or other securing hardware. The slidable connection
pbetween the ears 54, 56 and the power rails 26, 28 securely
holds and positions the power rails 26, 28 without

hindering longitudinal expansion and contraction of the

power rails 26, 28 caused by temperature changes. As will
be appreciated by those skilled in the art, the insulating
rall covers 46, 'covering the body 32 of the respective
power ralls 26, 28, are installed after the power rails 26,
28 are Joined with the mounting brackets 30. Once

installed, the rail covers 46 are held captive between

adjacent mounting brackets 30. The electrically insulating
mounting brackets 30 are preferably designed to withstand
72,000 amperes peak short circuit. The mounting brackets
30 electrically insulate the power rails 26, 28 from the

guide beam 12.

Referring to Figs. 4 and 5, an alternative

embodiment of the mounting bracket 30 1is shown and

designated with reference numeral 30’. Fig. 4 shows a

plurality of the mounting brackets 30’ incorporated in the

power rall and guidebeam assembly 10. Fig. 5 1s a top

perspective view of one of the mounting brackets 30’. The

mounting brackets 30’ each have a body 50’ that includes a

base 52’ defining two longitudinal spaced holes 58’. The

body 50’ of each of the mounting brackets 30’ includes a

singlé'ear 60, instead of the dual-ear configuration of the
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mounting brackets 30 discussed hereinabove. Consequently,
two of the mounting brackets 30’ are required to support

the power rails 26, 28, in the assembly 10 of Fig. 4 in

contrast to the dual-ear mounting brackets 30 discussed

hereinabove. The mounting brackets 30’ shown in Figs. 4

and 5 are identical in all other respects to the mounting

brackets 30 discussed previously.

Figs. 6-8 show a rail joint 62 used to join the
power rails 26, 28 with adjacent power rails 26’, 28°'.
Fig. 8 shows £Wo adjacent power rails 26, 26’ that are

connected by the rail joint 62. The rail joint 62 extends

between the adjacent power rails 26, 26’ and is positioned

within the recess 34 defined by the body 32 of the

respective adjacent power rails 26, 26’. The rail joint 62
generally includes a rectangular strip or base portion 64
and a body portion 66 connected to the strip portion 64 .

The strip portion 64 is preferably made of stainless steel

y -

and 1s secured to the adjacent power rails 26, 26’ by a
pair of end fasteners 68. The end fasteners 68 preferably
cooperate with blind holes 70 defined in the body 32 of the
adjacent power rails 26, 267. The blind holes 70 are
located within the recess 34 formed by the body 32 of the

respective adjacent power rails 26, 26’. The body portion

66 1s connected to strip portion 64 and preferably made of

copper or another ductille metal that is easily bendable.

A plurality of expansion members 72, i.e., set screws, are

located within the body portion 66. The expansion members

72 are’ configured to expand the body portion 66 outward
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such that an outer surface of the body portion 66 presses
against an inner surface of the body 32 of the adjacent

power ralls 26, 26°'. Consequently, the body portion 66

generally provides a substantial frictional connection

petween the adjacent power rails 26, 26’ and maintains

thelr mutual connection because of this frictional

connection. The rail joint 62 provides both mechanical and

electrical continuity between the adjacent power ralls 26,
26’ , as will be appreciated by those skilled in the art.

Referrihg to Figs. 9 and 10, expansion joints 80

are preferably located at intexvals along the assembly 10.

A single expansion joint 80 is shown in Figs. 9 and 10 and

1s located between adjacent power rails 26, 26'. The

the adjacent power rails 26, 26’ without buckling or

deformation. The expansion joints 80 are spaced normally

at about three hundred fifty foot intervals along the

assembly 10 and have a sliding, interleaved configuration

that presents no mechanical interruption of the collection

Nt

shoe contact surfaces 44 (not shown) between the adjacent

power rails 26, 26'. A Jjumper cable 82 connects the

adjacent power rails 26, 26’ and provides for the

electrical continuity therebetween. Fasteners (not shown)

secure the ends of the jumper cable 82 to the respective

power ralls 26, 26'.

Referring now to Figs. 11 and 12, approximately

midway between the spaced locations of the expansion joints

80 alorig the assembly 10, (i.e., approximately every three




10

15

20

25

WO 00/53449

CA 02366111 2001-09-12

p—

hundred fifty feet), a spring pin 90 is used to anchor the
power raills 26, 28 at that location to the nearest mounting

bracket 30’. The spring pin 90 preferably extends through

the body 32 of the power rails 26, 28 and the ear 60 of the

mounting bracket 30’. Only a portion of the ear 60 of the
mounting bracket 30’ is shown in Fig. 12 for simplicity.
The spring pin 90 is also used in a similar manner with the
mounting brackets 30 discussed previously in connection
with Figs. 1-3. The spring pin 90 is preferably made of
stainless steel. The spring pin 90 also provides stability
at power <feed points to the power rails 26, 28 by

minimizing the thermal movement of the large power cables

which are attached to the power rails 26, 28.

Referring now to Fig. 13, external power is
supplied to the power rails 26, 28 through a power

connector assembly 100. The power connector assembly 100

provides the means by which power feed cables 102 are

connected to the power rails 26, 28. Only one power feed
cable 102 is shown in Fig. 13. The power connector

assemply 100 includes @ compression terminal 104 that is

enclosed by a protective insulation cover 106. Power feed

cable 102 is coupled to a modified rail joint 62’ by two

elongated coupling members 108, 110. The modified rail

joint 62’ 1is substantially similar to the rail jolint 62

discussed hereinabove in connection with Figs. 6-8, but has

peen modified to coact with the elongated coupling members

108, 110 to attach the compression terminal 104 to the

"

power rails 26, 28. Preferably, the power feed cable 102

PCT/US00/06370
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1s stripped of an appropriate amount of cable insulation

and the exposed metal lead is held captive in a compression
terminal 104. The coupling members 108, 110 preferably
include fasteners 114 that connect the compression terminal

104 to power rail 26 and modified rail joint 62’ which are

shown in Fig. 13.

The power rail and guidebeam assembly 10 of the

Pk

present invention is preferably segmented through the use

of mechanical isolation joints 118. A single mechanical

1solation Jjoint 118 is shown in Filg. 14. The mechanical

lsolation joint 118 shown in Fig. 14 allows for isolarion

of adjacent powered sections of the assembly 10 for fault

1solation, maintenance and other purposes. The isolation

joint 118 provides for the physical separation of adjacent

powered sections of the assembly 10 and is made of an

electrically insulating material such as glass melamine.
Segmentation prevents bridging by a vehicle, such as a

train or people mover, between adjacent powered sections of

the assembly 10, when a segment of the assembly 10 is

deactivated. In particular, this feature is achieved by

the placement of a plurality of the mechanical isolation

joints 118 at intervals along the assembly 10. The

mechanical isolation joints 118 “segment” the assembly 10

and are preferably placed at intervals meetlng system

requlrements that are greater than the electrical length of

the wultimate system’s maximum vehicle length. The

mechanical isolation joint 118 when used between adjacent

N

power rails 26, 26’ must be spaced apart at least a greater

e ad

- 16 -
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distance than the distance between a vehicle’s (not shown)
front and rear power collectors. In general, wvehicles
interfacing with the assembly 10 will' include power
collector assemblies mounted at the front and rear of the
vehicle. These power collector assemblies provide contact
with the power rails 26, 28 and transfer power to the
vehicle, as is well-known in the art.

Referring to Figs. 15-20, the present invention
1s also a vehicle transportation system 120 that includes
a vehicle guidewéy 122 a vehilcle 124 configured to travel

along the guideway 122, and the power rail and gulidebeam

assembly 10 discussed hereinabove. The guidebeam 12 of the

power rall and guidebeam assembly 10 is secured to the
guideway 122 by a plurality of the mounting supports 24,
discussed previously in connection with Fig. 1. The
mounting supports 24 are typically provided in ten to

twenty foot sections. The vehicle 124 is configured to

coact with the power rail and guidebeam assembly 10 through

the guidebeam 12 and the power rails 26, 28.

The wvehilcle 124 generally includes four drive

wheels 126, only two of which are shown in the front

p—
p—

elevational view of Fig. 15. The drive wheels 126 are

interconnected by a chassis 128 of the vehicle 124. The

vehicle 124 further includes a guide-frame 130 having a

—

depending plurality of guide wheels 132. The guilde wheels

132 are rotatably connected to the guide-frame 130 by gulide
shafts 134. The guide-frame 130 1is connected to the

chassié 128 by any means customary in the art. Collector

PCT/US00/06370
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assemblles 140 are mounted on the guide-frame 130 to

provide power contact points with the power rails 26, 28

and a ground contact point with the guidebeam 12. In

particular, the collector assemblies 140 include brushes or

power contacts 142 that are configured to contact the power
rail collector shoe contact surfaces 44 (not shown) of the
power rails 26, 28 and provide electrical power to the

vehicle 124. The power rails 26, 28 typically provide a

750-Vdc power feed to the wvehicle 124. The collector

assemblies 140 further include a ground contact 144. The

"

ground contact 144 engages one of the flanges 16, 18 o

r the

guidebeam 12. Each of the contacts, the powexr contacts 142

and the ground contact 144, is preferably spring biased

metalllc and conductive contacts, which are preferably made

of a copper graphite material that is non-abrasive to the

304 stainless steel of the collector shoe contact surfaces

44 or the power rails 26, 28 and, further, non-abrasive to

the preferable stainless steel flanges 16, 18 of the

guldebeam 12.

Once the vehicle 124 is provided power through

the collector assemblies 140 and is propelled along the

guldeway 122, the guide wheels 132 contact the outer

pl—

surface of the flanges 16, 18 of the guidebeam 12. The

guidebeam 12 provides steering guidance to the vehicle 124

Power 1s provided to the vehicle 124 via the power rails

26, 28 which interface with the respective power contacts

142 . One of the flanges 16, 18 of the guidebeam 12 is

groundéd to earth to complete the power circuit providing

- 18 -
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power to the vehicle 124. In Fi1g. 15, flange 16 of the

guldebeam 12 is grounded to the earth.

As discussed previously, one of the power rails

26, 28 1s a positive power rail and the other power rail is

a negative power rail to supply DC power to the wvehicle

124 . The path of the positive and negative power feed

cables 102 (not shown) that connect to the compression
terminal 104 (not shown), which were discussed previously
in connection with Fig. 13, is preferably through a slot
(not shown) in the web 20 in the guidebeam 12. The path of
a ground connection cable (not shown) is preferably through

a slot in the web 20 in the guidebeam 12. The slots in the

guidebeam 12 and the web 20 enable the power feed cables
and the ground connection cable to be routed gradually to
the power rails 26, 28 within the vertical clearance

avallable between the web 20 of the guidebeam 12 and the

surface of the guideway 112, as will be appreciated by
those skilled in the art.

Fig. 16 shows enlarged details of the power
collector assemblies 140, including the power contacts 142

and the ground contact 144 which engages flange 16 of the

guldebeam 12. Fig. 17 is an electrical schematic of an

electrical circuit 150 completed by the power contacts 142,

the ground contact 144 and a drive and powexr system 152

located on the wvehicle 124. The circuit 150 provides DC

power to vehicle 124. 1In the circuit 150, flange 16 of the

gulidebeam 12 is grounded to earth and power rails 26, 28

are connected to the drive and power system 152. Fig. 18

— 19 -
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shows a portion of the guideway 122 with the vehicle 124

and 1its drive wheels 126 shown in phantom.

The guideway

122 1s preferably made of concrete.

The guidebeam 12, as

shown, 1s adapted to guide or steer the vehicle 124 and is

secured to the guideway 122.

Fig. 19 is a schematic top plan view showing the

power rails 26, 28 defining an entry ramp end 160 having an

angled orlentation which assists in the initial positioning

1

O

the wvehicle 124 on the guidebeam 12 and, more

power rails 26, 28.

The entry ramp end 160 is located at

an entry point of the vehicle 124 onto the assembly 10.

The angled orientation of the power rails 26, 28 at the

entry ramp end 160 allows the power contacts 142 to
smoothly transition into engagement with the collector shoe

contact surfaces 44 of the power rails 26, 28 without

damaging the copper graphite material of the power contacts
142 . A similar device (one arm only, not shown) will be

incorporated to guide the ground contact 144 onto and off

of the guidebeam 12. The angled orientation of the entry

ramp end 160 may be provided at any point of the wvehicle

transportation system 120 where it 1s necessary for the

power contacts 142 to smoothly transition into engagement

with a collector shoe contact surface of a power rall.

Fig. 20 1s a schematic top plan view showing

adjacent power rails 26, 26’ and 28, 28’ at a switch gap

162 where, for example, the vehicle 124 would be able to

- 20 -
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change its direction of travel. The adjacent power rails

26, 26’ and 28, 28’ each include contact ramps 164 having
a ramped or angled configuration. The contact ramps 164

allow the power contacts 142 attached to the vehicle

collector assemblies 140, to smoothly transition into

engagement with the collector shoe contact surface 44 (not

pr—

shown) of the next adjacent power rail without damaging the

copper graphite material of the power contacts 142. The
contact ramps 164 compensate for any misalignment of the

power contacts 142 with respect to the collector shoe

contact surface 44 of the respective adjacent power rails

26, 28 and 26’ , 28'.

The present invention as described hereinabove

provides a power rail and guidebeam assembly that can be
lncorporated into a vehicle transportation system with

reduced construction cost. In particular, construction

cost 1s reduced Dbecause the guidebeam is generally

positioned on the guideway surface eliminating the need to

construct an expensive “guideway pit” below the elevation
of the drive wheels of the electrically powered vehicle.
In addition, because the power rail and guidebeam assembly
of the present invention is no longer located in a guideway

pit, the electrical supply equipment attached to the power

rail and guidebeam assembly is less susceptible to

interference caused by dirt and moisture that unavoidably

collects within a prior art guideway pit.

The ©present invention was described with

reference to preferred embodiments which are merely
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1llustrative of the present invention and not restrictive

thereof. Obvious modifications and alterations of the

present invention may be made without departing from the
splirit and scope of the present invention. The scope of

the present invention is defined by the appended claims and

equlvalents thereto.
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WHAT IS CLAIMED:

1. A power rall and guidebeam assembly,

comprising:

a guldebeam having an H-shaped body, with the

body defined by two flanges interconnected by a web;

a mounting bracket secured to the web, with the

mounting bracket having a base and at least one ear; and

a power ralil connected to the at least one ear of

the mounting bracket,

wherein the power rall is electrically insulated

from the guidebeam by the mounting bracket.

2. The power rail and guidebeam assembly as

claimed in claim 1, wherein the guidebeam is configured to

be grounded to earth.

3. The power rail and guidebeam assembly as

claimed in claim 1, wherein the mounting bracket has a Y-
shaped body and two spaced apart ears, and wherein the ears

of the mounting bracket each have a power rail connected

thereto.

4 The power rail and guidebeam assembly as

claimed in claim 1, wherein the assembly includes a

plurality of mounting brackets, and wherein at least one of

the mounting brackets is fixed to the power rail by a pin

passing through the power rail and the at least one ear of

the mbhnting bracket.
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5. The power rail and guidebeam assembly as
claimed in claim 1, wherein a body of the power rail is

made of aluminum.

6 . The power rail and guidebeam assembly as

guibily

claimed in claim 1, wherein a body of the power rail is C-

—
]

shaped and defines a recess configured to receive the a

least one ear of the mounting bracket.

7. The power rail and guidebeam assembly as

claimed in claim 1, wherein a body of the power rail

defines a collector opening configured to receive a power

contact from an electrically powered vehicle.

8 . The power rail and guidebeam assembly as

claimed in c¢laim 7, further including a collector shoe

contact surface positioned in the collector opening and

attached to the body of the power rail, and wherein the

collector shoe contact surface is configured to engage the

power contact.

9. A power rall and guidebeam assembly as

claimed in claim 1, wherein the power rail further includes

an electrically insulating cover.
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10. The power rail and guidebeam assembly as
claimed in claim 9, wherein the electrically insulating

cover comprlses PVC.

11. The power rail and guidebeam assembly as

claimed in claim 1, wherein the web defines a plurality of
holes and the base of the mounting bracket defines ar least

one hole, and wherein a fastener passes through the at

bracket is secured to the web of the guldebeam.

12. The power rail and guidebeam assembly as
claimed 1in claim 1, wherein the assembly includes a
plurality of power rails ©positioned in end-to-end
relationship, with adjacent power rails connected by a rail

joint.

13. The power rail and guidebeam assembly as
claimed in claim 12, wherein a body of each of the powexr
ralls 1s C-shaped and defines a recess, and wherein the

rall joint extends between the adjacent power rails and is

positioned within the recess defined by the body of the

respective adjacent power rails.

14. The power rail and guidebeam assembly as

claimed in claim 12, wherein the rail Joint includes a

strip\ portion and a body portion connected to the Strip

- 25 -



CA 02366111 2001-09-12

WO 00/53449 - PCT/US00/06370

portion, and wherein the body portion is expandable by

expansion members positioned within the body portion.

15. The power rail and guidebeam assembly as

claimed in claim 14, further including a power connector
assembly connected to the body portion of the rail joint by
a pair of elongated coupling members, and wherein the power

connector assembly 1s configured to provide direct current

power to the power rails.

16. The power rail and guidebeam assembly as

claimed 1in claim 1, wherein the assembly includes a

plurality of power ©rails positioned in end-to-end

relationship, with at least two adjacent power rails

connected by an expansion joint that permits longitudinal

expansion between the two adjacent power rails.

17. The power rail and guidebeam assembly as
claimed in claim 16, wherein the expansion joint includes

means for providing electrical continuity between the two

adjacent power rails.

18. A vehicle transportation system, comprising:

an electrically powered vehicle having a vehicle

g—

body and a plurality of driving wheels connected to the

vehicle body;
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a gulde-frame attached to the vehicle body, with

10

15

20

the guilde-frame having a plurality of depending guide

wheels and a power contact: and

a power rail and guidebeam assembly coacting with

the guilde wheels, with the power rail and gulidebeam

assembly further comprising:

a guidebeam having an H-shaped body, with

the body defined by two flanges interconnected by a web,

wherein the guide wheels of the guide-frame contact the

flanges of the gﬁidebeam;
a mounting bracket secured to the web;

a power rall connected to the mounting

bracket, wherein the power rail is electrically insulated
ftrom the guidebeam by the mounting bracket,

wherein the power rail is configured to
cooperate with the power contact from the vehicle for
supplying direct current to the vehicle, and

wherelin the guidebeam is grounded earth.

19. The vehicle transportation system as claimed

1n claim 18, wherein the web extends along a horizontal

axis.

20. The vehicle transportation system as claimed

in claim 18, wherein the vehicle is positioned along a

vertical axis passing through the web, and wherein the web

eXtends along an axis transverse to the vertical axis.
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21. The vehicle transportation system as claimed

in claim 20, further comprising a guideway along which the
vehicle travels, wherein the guidebeam is secured to the

guideway, and wherein the driving wheels of the vehicle

contact the surface of the guideway.

22. The vehicle transportation system as claimed
1n claim 18, wherein the mounting bracket includes an ear,

and wherein a body of the power rail is C-shaped and

defines a recess configured to receive the ear of the

mounting bracket.

23. The vehicle transportation system as claimed

1n claim 22, wherein the body of the power rail defines a
collector opening configured to receive the power contact

from the vehicle.

24 . The vehicle transportation system as claimed

1n claim 23, further including a collector shoe contact
surface positioned in the collector opening and attached to
the body of the power rail, and wherein the collector shoe
contact surtace 1s configured to engage the power contact

from the wvehicle.

25 . A power rall and guidebeam assembly,

comprlsing:

a guldebeam having an H-shaped body, with the

body défined py two flanges interconnected by a web;

- 28 -
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a plurality of mounting brackets secured to the

web, with the mounting brackets each having a base and at
least one ear; and

a power rall secured to the at least one ear of
each of the mounting brackets,

wherein the power rail is electrically insulated

from the guidebeam by the mounting brackets,

wherein a body of the power rail is C-shaped and

defines a recess configured to receive the at least one ear

of the respective mounting brackets, and

wherein the guidebeam is configured to be

grounded to earth.
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