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[57] ABSTRACT
A switching system for a transportation system of the

‘type employing a guideway and vehicles adapted to

travel along the guideway. A guideway junction is
provided having a first end communicating with a first
portion of the guideway and having a bifurcated, sec-
ond end communicating with second ‘and third, mutu-
ally diverging portions of the guideway. A movable
guide rail is positioned adjacent the first end of the
junction and pivotable between first and second posi-
tions for initially guiding a vehicle in a respective one of
two directions upon the vehicle entering the junction
from the junction first end. A fixed, guiding [means 1
structure is positioned between the movable guide rail
and the second guideway portion and is operable to
guide a vehicle through the junction and onto the sec-
ond guideway portion upon the vehicle being imtially
guided by the mowvable guide rail while the movable
guide rail is in its first position; and another fixed, guid-
ing [means] structure is operable to guide a vehicle
through the junction and onto the third guideway por-

~ tion upon the vehicle being initially guided by the mov-

able guide rail positioned in its second position. In one

" embodiment of the switching system, the movable

guide rail is positioned by an actuating [means] mech-
anism operable for moving the guide rail to a selected
one of its two positions. In another embodiment adapted
particularly to accommodate vehicles entering the junc-
tion from the second or third guideway portions, the
movable guide rail is normally held in its first position
by positioning {means) apparatus operable for resil-
iently urging the movable guide rail to its first position,
and is deflected to its second position by vehicles which
enter the junction from the third guideway portion.

30 Claims, 20 Drawing Figures
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SWITCHING SYSTEM FOR A TRANSPORTATION
SYSTEM EMPLOYING A GUIDEWAY

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion: matter printed in italics indicates the additions made
by reissue.

This invention relates to switching apparatus and,
more particularly, to a switching system for a ground
transportation system of the type employing a guide-
way and vehicles adapted to travel along the guideway.

Several ground transportation systems have been
developed or proposed in which guideways, generally
of approximately U-shaped cross-section, are provided
for supporting and guiding various types of vehicles
along predetermined routes. The guideway of such a
system typically employs left and right, upright guide
walls and a generally horizontal road surface, extending
at least partially between the guide walls, for supporting
the vehicles. Vehicles have been constructed which
travel along such guideways upon resilient tires and
which include following mechanisms adapted to engage
the guide walls for guiding or steering the vehicles
within the guideways. Alternatively, the following
mechanisms may engage guide rail structures, in which
case the guideway may consist only of a roadway and at
least one guide rail structure extending along or along-
side the roadway. Vehicles of the above type are similar
to railway cars in many respects, but can provide ad-
vantages, such as improved riding qualities and quieter
operation, over conventional railway vehicles. Guide-
way transportation systems are also suited for use with
other types of vehicles, such as those employing
ground-effect, air cushion, supporting means. Such
ground-effect vehicles have great potential for high-
speed ground transportation systems and, when adapted
to travel within a guideway, can be safely and precisely
maneuvered.

While the construction of guideway transportation
systems is analogous to that of conventional railway
systems in some respects, in other respects it differs
radically therefrom, presenting a number of engineering
problems to the designer. One such problem, to which
the present invention is addressed, relates to the provi-
sion in such systems of practicable and reliable switch-
ing apparatus. The roadway, or the area normally ex-
tending between paralle] guide walls, 1s required to be
substantially clear of obstruction over at least large
portions of its width in order that it may serve as a
continuous, smooth-surfaced ramp upon which the tires
or other supporting means of the vehicle may ride. This
requirement varies according to the design of the sys-
tem, e.g., according to the particular guidance system
employed by the vehicles and the configuration of the
tires of other supporting means, but in general there are
necessarily relatively wide areas of the roadway which
must remain substantially unobstructed if the vehicles
are to achieve safe, smooth passage. This is in contrast
to conventional railway systems, wherein the rails serve
both to support and guide the cars, and wherein the area
between the rails is not associated with the cars. Switch-
ing systems for conventional railways utilize the space
between diverging, outer rails in switch junctions for
the placement of duel, movable rails which divert the
cars to one or the other of two, diverging, railway lines,
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it being required only that narrow gaps remain between
the rails upon which the wheels ride and the other rails
to permit passage of the flanges of the wheels. Because
of the requirement in guideway systems, that substantial
portions of the roadway be clear of obstructions, such
movable switching rails cannot be conveniently
adapted for use in switches for guideway systems. It can
thus be seen that the development of efficient switching
apparatus for use in guideway transportation systems
requires the solution of engineering problems unique to
such guideway systems.

Switching systems of several types have been pro-
posed for guideway systems, but they suffer from a
number of disadvantages. One approach has been to
provide a relatively massive, movable, blade structure
in a junction of two, mutually diverging, guideway
I portion] portions, the blade structure extending longi-
tudinally along the entire length of the junction and
being pivotably mounted in such a manner that a distal
end section thereof may be selectively positioned along
side one or the other guide walls at the entrance to the
junction, i.e., at the end of the junction at which the
diverging guideway portions are merged. The blade
structure then serves to divert approaching vehicles
into a selected one of the mutually diverging guideway
portions. The massive blade structures of such switches

must be constructed and mounted with sufficient preci-

sion to ensure accurate alignment of the blade structure
with adjacent portions of the guide walls in both posi-
tions of the blade structure, all of which tends to in-
crease the cost of the system because of the difficulty of
manufacturing and mounting large, precisely dimen-
sioned structures. The size and weight of such a blade
structure also necessitate the use of powerful and fairly
complex actuating mechanisms for positioning the blade
structure. Moreover, because the distal end of the blade
structure sweeps across the entire width of the guide-
way junction during each change of position, any for-
eign objects which lie on the roadway in the path of the
blade may become entrapped in the operating mecha-
nism, or between the blade structure and an adjacent
guide wall, and possibly cause a malfunction of the
switch. It is, of course, highly [desirably] desirable
that switching apparatus be designed so that the possi-
bility of serious malfunction, for any reason, is substan-
tially eliminated.

Another type of switching mechanism which has
been used in guideway systems employs guide rails
extending alongside the guideway within the junctions
for directioning the vehicles, guide rollers suitably
being mounted on the vehicles for engaging respective
ones of the guide rails. A plurality of such guide rails are
movably positioned along the sides of a switching junc-
tion in such a manner that mutually parallel rails respec-
tively positioned on opposite sides of the junction can
be moved simultaneously from one position to another,
remaining in parallel alignment, for directioning passing
vehicles along a desired route. In at least one such
switching system, at least four, movable, guide rail ele-
ments are repositioned during each switching cycle;
moreover, certain pairs of mutually adjacent rails must
be positioned in mutually abutting, longitudinal align-
ment while other pairs of the rails must be in parallel
alignment. This requirement of precise positioning of a
number of movable rail elements is undesirable in that
the operating mechanism of the switch is required to be
complex and precise, adding to the expense of manufac-
ture and the likelihood of malfunction.
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It 1s, accordingly, a major object of the present inven-
tion to provide a new and improved switching system
for use in guideway transportation systems.

Another object is to provide a guideway switching
system which 1s of reliable and efficient operation.

Yet another object is to provide such a switching
system which eliminates the need for precise alignment
of a plurality of movable, guide rail elements.

Another major object is to provide such a switching
system which can be actuated by conventional switch
actuating mechanisms of proven reliability in general
railway use.

A further object is to provide such a switching system
in which the danger of jamming or binding of a movable
guide rail by foreign objects alongside of the movable
guide rail is substantially eliminated.

Still another object is to provide a switching appara-
tus which provides the above-stated advantages but
nevertheless is of simple construction, having only one
major, movable part, and which is thus of relatively
Inexpensive, practicable manufacture.

Other objects and advantages will be apparent from
the specification and claims and from the accompanying
drawings illustrative of the invention.

In the drawing:

FIG. 1 is a diagrammatic representation of a guide-
way transportation system employing switching appa-
ratus constructed according to the present invention;

FI1G. 2 is a plan view of switching apparatus con-
structed according to a preferred embodiment of the
present invention and showing a junction of mutually
diverging guideway portions and portions of a vehicle
within the junction, the movable rail structure of the
switching system being shown in its first position;

FIG. 3 is a view similar to FIG. 2 showing the mov-
able rail structure in its second position;

FIG. 4 is a plan view in an enlarged scale of portions
of the switching apparatus of FIGS. 2 and 3, showing
the movable rail structure in its second position and
showing portions of the left and right, guide wheel
assemblies of the vehicle;

FIG. § is a fragmentary, cross-sectional view taken
along the line V—V of FIG. 4 and showing portions of
the switching apparatus in an enlarged scale relative to
FIG. 4;

FIG. 6 is a cross-sectional view, taken partially along
the line VI—V1 of FIG. 4, of a portion of the switching
apparatus of FIGS. 2-5 and showing the left, front,
guide wheel assembly adjacent the movable rail struc-
ture;

FIG. 7 is a top view of a modification of the movable
rail structure of FIGS. 2-6;

FI1G. 8 is a top view of a modification of the guide
wheel assembly;

FIG. 9 1s a top view of a further modification of the
guide wheel assembly;

FIG. 10 is a rear view of the guide wheel assembly of
FIG. 9 taken along the line X—X of FIG. 9 and show-
ing, In cross-section, a portion of the second, fixed rail
structure;

FIG. 11 is a top view of still another modification of
the guide wheel assembly;

FI1G. 12 is a view, similar to FIG. 10 and taken along
the line XII—XII of FIG. 11, showing the guide wheel
assembly of FIG. 11 engaged by a portion of the sec-
ond, fixed rail structure; and
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F1G. 13 is a rear, perspective view of the guide wheel
assembly of FIGS. 11 and 12 and showing a portion of
the movable rail structure in its second position;

FIG. 14 is a plan view, similar to FIG. 2, showing a
modification of the switching system of FIGS. 2-6;

FIG. 15 is a plan view, similar to FIG. 4, of the modi-
fication of FIG. 14; FIG. 16 18 a cross-sectional view,
taken as on the line XVI—XVI of FIG. 15, of portions
of the modified switching system of FIGS. 14 and 19;

FIG. 17 is a plan view, similar to FIGS. 2 and 14, of
another modification of the switching system;

FIG. 18 1s a fragmentary, cross-sectional view taken
as on the line XVIII—XVIII of FIG. 17 and on an
enlarged scale;

FIG. 19 is a diagrammatic view of a portion of the
guideway system of FIG. 1 in an enlarged scale and
showing schematically portions of a control system of a
type suitable for use with switch systems constructed
according to the present invention,;

FIG. 20 1s a view, partially cut away, and similar to
FIG. 4, of a further modification of the switching sys-
tem which is particularly adopted for receiving vehicles
entering from its bifurcated, second end;

FIG. 21 1s a fragmentary, cross-sectional view taken
as on the line XXI1—XXI of FIG. 20; and

FI1G. 22 is a fragmentary, cross-sectional view taken

as on line XXII—XXII of FIG. 20,

With initial reference to FIG. 1, a typical guideway
transportation system employs at least one primary
guideway 19, upon which through traffic may pass, and
at least one secondary guideway 20 which branches off
from the primary guideway by means of a switch 10 and
which subsequently rejoins the primary guideway
through a second switch 10’ (suitably of the passive type
to be described in later section) which is reversed in
direction. A plurality of the secondary guideways 20 as
illustrated, each of which serves as a siding to permit
loading and unloading of passengers and/or cargo with-
out interrupting the continuous flow of traffic upon the
primary guideway 19, the primary guideway being
formed in a closed loop to permit continuous traffic
flow thereupon without reversing the direction of vehi-
cles 12 [(FIG. 1D} (FIG 2) to be described. Such a
transportation system 9 is suited for use in applications
wherein continuous operation is required for transport-
ing a number of passengers to and from a plurality of
destinations, as is required in congested areas such as
airports, shopping centers, or cities or portions thereof.
An exemplary means for controlling the switches 10 n
such a guideway system will be discussed in a later
section, but it should be noted that vehicles traveling
along the main guideway 19 must pass through a great
number of the switches 10 which connect with the
secondary guideways 20. Thus, each switch system 10
must be reliably and continuously operative if the flow
of traffic is to continue, and the malfunction of only one
of the switches may cause the entire system 9 to be shut
down. In automatically controlled guideway systems in
which each vehicle may be independently routed to a
respective one of a plurality of destinations, frequent
operation of the switches 10 is required to accommo-
date the continuous flow of traffic, in contrast to a rail-
way system in which there may be fewer destinations
and in which the switches need not be individually
positioned for each car, but rather are positioned once
to accommodate a number of cars grouped into a train,
or even a plurality of trains. Reliability of service over
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extended periods of time is thus of particular impor-
tance in such guideway switches 10.

With reference now to FIG. 2, a preferred embodi-
ment of the switching system 10 is employed in a guide-
way transportation system of the type having a guide-
way, indicated generally at 11, and at least one vehicle
12 adapted to travel along and follow the guideway.
The exemplary guideway 11 of the present embodiment
is approximately U-shaped configuration, having a sub-
stantially horizontal, central roadway 13 for supporting
the vehicle 12 and suitably having a pair of approxi-
mately upright curbs or parapets 14 extending alongside
the roadway on opposite sides thereof. For clarity of
description, the direction indicated by arrows 135 (FIG.
2) and 15A (FIG. 3) or generally from left to right in
FIGS. 2 and 3 of the drawing will be considered to be
the normal or current direction of vehicular movement,
it being understood that traffic in the reverse direction
is also possible. The parapets 14 have respective side-
walls which face the roadway 13 and which, in compl-
ance with the arbitrary directional sense denoted by
arrows 15 and 15A, are termed left and right guide walls
16, 17. The guide walls 16, 17 of the present, illustrative
guideway system are substantially perpendicular to the
roadway 13 and are uniformly spaced from each other
along the guideway 13. Alternatively, the guide walls
16, 17 may be sloped somewhat from the perpendicular,
it being only necessary that they have some degree of
vertical extension for providing iateral guidance.

The switching system 10 is suitable for use with vari-
ous types of guideway following vehicles, and it is par-
ticularly adapted for use with vehicles of the type de-
scribed in [the co-pending application for] U.S. Pat.
3,796,165 entitled “Guide Following Steering Appara-
tus”, application having been filed on even date by W. P.
Goode. The steering system of the above application is
installed in a vehicle, herein illustrated diagrammati-
cally as the vehicle 12 of FIGS. 2 and 3, which vehicle
rides upon front and rear pairs 18, 19 of rubber-tired
wheels, the wheels of each pair being interconnected by
suitable steering linkages (not shown) preferably of the
Ackerman type employed in automobiles. The front and
rear steering linkages are, in turn, connected in such a
manner that the wheels of the front pair 18 and of the
rear pair 19 turn simultaneously and in opposite direc-
tions for causing the vehicle 12 to turn about a relatively
short turning radius. The vehicle 12 is also equipped
with means for [movable] movably engaging the guide
walls 16, 17 and actuating the respective steering link-
ages for guiding the vehicle 12 along the guideway 11.
Such means suitably includes front and rear, elongated,
guideway-following structures 21, 22 which respec-
tively extend horizontally, substantially across the
guideway 11, and are positioned adjacent the front and
rear pairs of wheels 18, 19, respectively. The elongated
structures 21, 22 are longitudinally movable relative to
their own length and laterally of the vehicle 12, Left
and right, front guide wheel assemblies 24, 25, shown
more clearly in FIG. 4, are fixedly joined to opposite
ends of the front elongated structure 21, and left and
right, rear guide wheel assemblies 26, 27 (FIG. 2) are
similarly joined to the rear elongated structure 22, Each
of the guide wheel] assemblies 24, 25, 26, 27 includes a
guide wheel (to be described below) rotatable about an
approximately vertical axis and adapted to roll along a
respective, adjacent guide wall, the guide wheel assem-
blies serving continuously to center the elongated struc-
tures 21, 22 between the guide walls 16, 17, Means are
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provided, as specifically dlsclosed in the [aboveidenti-
fiedJ above identified application, for connecting one of
the elongated structures 21, 22 to the interconnected,
front and rear steering linkages for guiding the vehicle
12 along the guideway 11 between the guide walls 16,
17, the steering system of the Goode patent application
employing for guidance only the respective [on] one
of the elongated structures 21, 22 which is positioned at
the end of the vehicle 12 facing the current direction of
travel. While directional terminology such as left, right,
forward, and rearward are used herein for clarity in
describing the vehicle 12 and the switching system 10,
in fact, the vehicle is substantially symmetrical and 1s
operable in either direction with equal facility, as dis-
closed in the Goode patent application. While the
switching system 10 is described herein with reference
to its use with a vehicle as disclosed in the above-cited
patent application, it is not, of course, limited to such
use but is suited for guideway systems employing other
types of vehicles having various types of suspension and
steering systems. For example, the switching system 12
is equally applicable for guideway following vehicles in
which the front ana rear wheels are independently and
simultaneously steered by respective, front and rear,
guideway following mechanisms, and the switching
systern may also be used with vehicles employing

 ground-effect suspension means and designed to follow
_a guideway.

With respect now to the switching system 10 of the
present invention and with continued reference to FIG.
2, a junction 32 has a first end 33 communicating with a
first portion 34 of the guideway 11 and e widened,
bifurcated, sécond end 35 communicating with second
and third, mutually diverging portions 36, 37 of the
guideway, the second and third guideway portions 36,
37 being merged into the single, first guideway portion
34 at the first end 33 of the junction 32. The first and
second guideway portions 34, 36 comprise, for example,
portions of the primary guideway 19 of FIG. 1 while
the third portion 37 comprises a portion of the secon-
dary guideway 20.

If the direction indicated by the arrow 15 is taken as
the current direction of traffic flow, the first end 33 of
the junction 32 may be considered the inlet to the junc-
tion, and the second end 35 may be considered an exit
end having first and second outlets 40, 41 communicat-
ing with the second and third guideway portions 36, 37,
respectively. In actual operation, the switching system
10 is well suited for use in systems having bidirectional
traffic flow, or it may be reversed in direction with
respect to the current direction of traffic flow, as will be
explained in a later section.

Parapet sections 42 (FIG. 5), each of cross-sectmnal
configuration similar to that of the parapets 14 of the
guideway 11, suitably extend along opposite sides of the
junction 32 and have mutually facing side surfaces
which define first and second, guide wall portions 43
and 44 of configurations corresponding to those of the
left and right guide walls 16, 17, respectively. The first
guide wall portion 43 extends along the left side of the
junction 32 and is contiguous with the respective left
guide walls 16 of the first and second guideway portions
34, 36; that is, the first guide wall portion 43 is contigu-
ous at the second end 35 of the junction 32 with the
guide wall of the second guideway portion 36 spaced
farthest from the third guideway portion 37, The sec-
ond guide wall portion 44 extends along the opposite
side of the junction 32 and has a first end 45 contiguous,
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at the first end 33 of the junction 32, with the right guide
wall 17 of the first guideway portion 34 and a second
end 46, at the second end 35 of the junction, contiguous
with the guide wall of the third guideway portion 37
spaced farthest from the second guideway portion 36,
1.e., contiguous with the right guide wall of the third
guideway portion 37 as viewed in the drawing. The
second guide wall portion 44 thus diverges continu-
ously, in the direction from its first end 4S8 to its second
end 46, from the first guide wall portion 43. The road-
way 13 extends along the entire length of the junction
32 and at least partially across its width between the
first and second guide wall portions 43, 44; the roadway
13 necessarily occupies the portions of the junction over
which the wheels 18, 19 of the vehicle 12 must pass.
Preferably, the roadway 13 extends continuously be-
tween the first and second guide walls portions and is

continuous, or at least contiguous, with the portions of

the roadway 1n the first, second, and third guideway
portions 34, 36, 37.

With added reference to FIGS. 4 and 5, a first fixed
rail structure 49 of L-shaped, cross-sectional configura-
tion is rigidly affixed to the parapet section 42 defining
the second guide wall portion 44, The first, fixed, rail
structure 49, in cross section, has a horizontal leg or
portion 30 which, for example, 1s seated upon the top
surface of the respective, adjacent, parapet section 42, is
suitably bolted to the parapet section, and projects
therefrom over the roadway [14] 13. A substantially
vertical rail portion projects downwardly from the
distal portion of the horizontal rail portion 30 and con-
stitutes a fixed, first guide rail 51 extending along the
length of the rail structure 49.

As seen most clearly in FIG. 2 the first fixed rail
structure 49 extends along the second guide wall por-
tion 44 from the second end 35 of the junction 32 to a
location on the second guide wall portion 44 spaced
from the junction first end [38] 33. The spacing of the
first fixed rail structure 49 from the first end 33 of the
junction 32 is such that the portion of the first fixed rail
structure 49 closest to the opposite, first guide wall
portion 43 is spaced from the first guide wall portion 43
by a distance at least as great as the gauge of the guide-
way 11, 1.e., the distance between the left and right
guide walls 16, 17, With particular reference to FIGS. 4
and §, the first guide rail 51 projects downwardly from
the horizontal guide rail portion 50 toward the roadway
13 and extends alongside the second guide wall portion
44 at a constant height above the roadway 13. The side
of the vertical, first guide rail $1 which faces the second
guide wall portion 44 constitutes a guide surface 52
which is substantially perpendicular to the roadway 13
and i1s continuous along the length of the first guide rail
51, the guide surface 82 being spaced from the second
guide wall portion 44 by a constant, predetermined
distance.

A second fixed rail structure 85 (FIG. 2), of L-shaped
cross-sectional configuration corresponding to that of
the first rail structure 49, extends along the first guide
wall portion 43 from the second end 35 of the junction
32 toward the junction first end 33 to a location along
the first guide wall portion 43 spaced from the first end
33 of the junction by a distance greater that the distance
between the first end of the junction and the first fixed
rail structure 49, With added reference to FIGS. 4 and
3, the second fixed rail structure 88, in cross section, has
a horizontal portion 56, rigidly affixed to the parapet
section 42 which defines the first guide wall portion 43,

10

15

20

25

30

35

40

45

50

35

60

635

and a vertical portion projecting downwardly toward
the roadway 13 and constituting a fixed, second guide
rail §7. The second guide rail 57 extends alongside the
first guide wall portion 43 at a constant height above the
roadway 13, and preferably at a [higher} Aeight equal
to that of the first guide rail §1, for reasons which will
become apparent. The surface of the second guide rail
57 which confronts the first guide wall portion 43 con-
stitutes a guide surface 58 spaced from the first guide
wall portion by a constant distance also preferably equal
to the distance between the guide surface 52 of the first
guide rail [41] 5/ and the second guide wall portion
44. The guide surface 58 of the second guide rail 47 is
substantially perpendicular to the roadway 13 and is
continuous along the length of the second rail structure
55.

Between the first end 33 of the junction 32 and the
second fixed rail structure 383 is positioned a single mov-
able rail structure 61 (FIGS. 2-6), also of L-shaped,
cross-sectional configuration and having a horizontal
portion 62 and a vertical portion, constituting a mov-
able, third guide rail 63, projecting downwardly from
the horizontal portion 62 toward the roadway 13. The
movable rail structure 61 is pivotably mounted upon a
bearing 635 (FI1G. 4) and rotatable about a rotational axis
substantially perpendicular to the roadway 13. The
bearing 65 1s fixed relative to and preferably seated

‘upon the parapet section 42 defining the first guide wall

portion 43, The third guide rail 63 is thus pivotally
supported over the roadway 13 adjacent the first guide
wall portion 43. The third guide rail 63 has a first end 67
positioned adjacent the junction first end 33 and a sec-
ond end 68 adjacent the second fixed rail structure 58§,
[and] a pivot point represented by bearing 65 being
spaced between the first and second ends of the third
guide rail and spaced from the second end 68 (for exam-
ple) approximately one-third the length of the movable,
third guide raii 63. With particular reference to FIG. §,
the third guide rail 63 has first and second, oppositely-
facing guide surfaces 71, 72 each substantially perpen-
dicular to the surface of the roadway 13, the first guide
surface 71 confronting the first guide wall portion 43
and the second guide surface 72 facing toward the sec-
ond guide wall portion 44,

In the present, illustrative example of the switching
system 10, the [second] first guide wall portion [44]
43 (FIG. 4) and the second and third rails 87, 63 extend
substantially linearly, the first and second guideway
portions 34, 36 being longitudinally aligned and consti-
tuting a “through” or main route corresponding to the
primary guideway 19 of FIGS. 1 and 19; the [first]
second guide wall portion [43] 44 (FIG. 4) and the
adjacent, first guide rail §1 are curved to conform with
the gradual divergence of the [first] second guide wall
portion [43} 44 from the [second] first guide wall
portion [44] 43. In other embodiments of the switch
10 in which, for example, the junction 32 is in a symmet-
rical, Y-shaped configuration (not shown), the [sec-
ond] first guide wall portion 43 and the second and
third guide rails §7, 63 are also curved.

The movable rail structure 61 is pivotable between a
first position (FIG. 2) in which the movable rail struc-
ture 61 is longitudinally aligned with the second fixed
rail structure 88 and a second, “divert” position (FIGS.
3-5). When the movable rail structure 61 is in its first
position, (as shown in FIG. 2), the second end 68 (FIG.
4) of the third guide rail 63 is contiguous with the adja-
cent end of the second guide rail §7, and the first guide




Re. 29,353

9

surface 71 of the third guide rail 63 is equidistant, along
the length of the third guide rail, to the first guide wall
portion 43; in the second position (FIGS. 3-5), the first
end 67 of the third guide rail 63 is positioned immedi-
ately adjacent the first guide wall portion 43 and the
second end 68 is spaced outwardly from the first guide
wall portion 43 beyond the second fixed rail structure
§5. The third guide rail 63 is of sufficient length, relative
to the spacing between its first end 67 and the bearing
65, and is positioned in such a manner that, upon the
third guide rail being in its second position (FIG. 4), the
distance between the second guide surface 72 of the
third guide rail 63 from the second guide wall portion
44, taken along a line perpendicular to the second guide
surface 72 and intersecting the second end 68 of the
third rail 63, is approximately equal to the gauge of the
guideway 11, or the distance between the left and right
guide walls 16, 17 across the roadway [11] I3 outside
the junction 32.

In a passive “merge” switch 10’ (FIGS. 20-22) to be
described, no provision is made for automatically posi-
tioning the movable rail structure 61. However, in the
switch 10 of FIGS. 2-6 in which the movable rail struc-
ture 61 is positioned for directing traffic toward a prese-
lected one of the outlets 40, 41, an actuating mechanism
74 (FIG. 4) is provided for positioning the movable
guide [tail] rail structure 61 in a selected one of its two
positions, the actuating mechanism 74 suitably being of
conventional design and of the type employed for actu-
ating railway switches. One such switch actuating
mechanism which can be effectively adapted for use
with the present switch system 10 is manufactured by
the General Railway Signal Company as Model 35-G.
Inasmuch as the operation of such switch actuating
mechanism is known in the art, a detailed description
thereof is not deemed necessary. In summary, however,
the illustrative actuating mechanism 74 is operable to
rotate an axle 75 projecting upwardly from the actuat-
ing mechanism and affixed to a rotatable arm 76 extend-
ing horizontally from the axle. The distal end of the
rotatable arm 76 is pivotally connected, by a suitable
bearing 77, to a connecting arm 78 which is positioned
above the rotatable arm 76 and which extends horizon-
tally from the bearing 77 generally toward the first end
67 of the third guide rail 63. The end of the connecting
arm 78 which is spaced from the bearing 77 is suitably
provided with a horizontal clevis 79, open toward the
third guide rail 63, for permitting it to be pivotally
connected to a laterally extending portion 80 of the
movable rail structure 61, the extending portion 80
suitably comprising an extending portion of the hori-
zontal portion 62 of the movable rail structure 61 which
extending portion 80 projects over the first guide wall
portion 43 and toward the actuating mechanism 74,
From the axle 78, the rotatable arm 76 extends in a
direction approximately opposite to the currently em-
ployed direction of traffic flow indicated by arrow 135A,
and is rotatable in a counterclockwise direction, viewed
from above as in FIG. 4, to a position, indicated by the
line 81, in which its distal end 18 moved toward the
roadway [11.] /3. This movement of the rotatable arm
76 is transmitted by the connecting arm 78 to the first
end 67 of the third guide rail 63 to position the movable
rail structure 61 and the third guide rail 63 in their first
position; opposite or clockwise rotation of the rotatable
arm 76 from the position indicated by line 81 is effective
to reposition the movable rail structure 61 and third
guide rail 63 in the second position, in which the first
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end 67 of the third guide rail is closely adjacent the first
guide portion 43, In an alternative construction (not
shown), the actuating mechanism 74 is provided with
additional linkages to the movable rail structure 61 for
locking the rail structure 61 in a selected position, for
sensing the actual position of the rail structure 61, and
for providing an electrical signal indicative of the posi-
tion. The use of such redundant linkages as a safety
measure is well-known in connection with railway
switching applications and need not be shown in the
drawing.

The switching system 10 additionally includes means
on the vehicle 12 (FIG. 2) for engaging respective ones
of the guide surfaces 52, 58, 71, and 72 (FIG. 4) as the
vehicle passes through the junction 32, The continued
references to FIGS. 4 and 5 and added reference to
FIG. 6, the left, front, guide wheel assembly 24 has an
elongated frame element 82 joined at a central portion
thereof to the left end of the elongated structure 21 and
suitably extending horizontally, approximately perpen-
dicularly of the elongated structure 21, [The} A left,
front, guide wheel 29 is affixed to and suitably posi-
tioned below the furward end of the frame element 82
upon suitable bearings seated coaxially within the guide
wheel 29 and oriented such that the guide wheel 29 is
freely rotatable about a rotational axis substantially

perpendicular to the roadway 13. A left, front, guide
_roller 83 is similarly affixed to the frame element 82 and

is positioned above the frame element 82 and to the rear
of the guide wheel 29 upon an upright post 85 con-
nected to the frame element 82. The frame element 82
and the guide wheel 29 are positioned below the lower-
most portions of the movable guide rail 63 and the sec-
ond fixed guide rail 57 and are thus free of contact with
the guide rails 63, 57 during passage of the vehicle 12
(FIG. 2) through the junction 32. The post 85 support-
ing the guide roller 83 extends upwardly sufficiently to
position the guide roller 83 in horizontal register with
the second and third guide rails §7, 63. As seen most
clearly in FIG., 6, the guide roller 83 is preferably ofiset,
in the direction toward the adjacent, first guide wall
portion 43, from the guide wheel 29 but is of sufficiently
small diameter, relative to the diameter of the guide
wheel 29, that, upon the guide wheel 29 being in contact
with the first guide wall portion 43 adjacent the mov-
able rail structure 61 when the movable rail structure 1s
in its first or “through” position, the guide roller 83 is in
register with the first guide surface 71 and positioned
between the first guide surface 71 and the first guide
wall portion 43. Similarly, upon the guide wheel 29
being adjacent the second fixed rail structure 55 and in
contact with the first guide wall portion 43, the guide
roller 83 is positioned between the first guide wall por-
tion and the guide surface 58 of the second guide rail §7
and in register with the guide surface 58 of the second
guide rail 57. The guide roller 83 is oriented such that its
outermost portion, i.e., its edge portion most remote
from the vehicle 12 (FIG. 2) and confronting the first
guide wall portion 43, is spaced inwardly from the out-
ermost edge of the guide wheel 29 sufficiently for the
guide roller 83 to clear the forward end 67 of the third
guide rail 63 upon the guide roller assembly 24 being
adjacent the movable rail structure 61 when it 1s in its
second position as shown in broken lines in FIG. 6;
suitably, the horizontal spacing between the respective,
outermost portions of the guide wheel 29 and the guide
roller 83 is approximately equal to the thickness of the
downwardly extending, third guide rail 63 so that, upon
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the vehicle 12 (FIG. 3) entering the junction 32 from
the junction first end 33, the guide roller 83 does not
impact jarringly upon the leading edge of the third
guide rail 63. As shown in FIGS. 4 and §, the right
front, guide wheel assembly 25 corresponds to the left
front guide wheel assembly 24 and includes a guide
roller 84 and a guide wheel 30, the guide roller being
positioned between the second guide wall portion 44
and the guide surface 52 of the first guide rail 51 upon
the right, front, guide wheel 30 contacting the second
guide wall portion 44 adjacent the first guide rail S1.

The left, rear, guide wheel assembly 26 (FIG. 2) is
symmetrical with respect to the left, front, guide wheel
assembly 24 but is suitably reversed from front to rear;
in the vehicle 12 described in the above-identified pa-
tent application by W. P. Goode, the left, rear, guide
wheel assembly 26 is adapted to follow the path of the
left, front, guide wheel assembly 24 when the vehicle 12
is traveling in a forward direction and the left, “front”,
guide wheel assembly 24 i1s adapted to follow the left,
“rear”, guide wheel assembly 26 when the vehicle 12
travels in the opposite direction. In a system in which
bidirectional traffic flow occurs and as illustrated in the
present, preferred embodiment, the left guide wheel
assemblies 24, 26 are also constructed symmetrically
with respect to the right guide wheel assemblies 25, 27,
respectively, so that the guide rollers of each guide
wheel may engage respective ones of the guide surfaces
52, 58, 71, 72 during movement of the vehicle 12 in
either direction along the guideway 11 as well as during
operation of the vehicle when 1t 1s turned about to face
in an opposite direction. Similarly, in such a bidirec-
tional system, the first fixed rail structure 49, with its
first guide rail §1, is positioned above the roadway 13
and spaced from the second guide wall portion 44 sym-
metrically with respect to the positioning of the second
fixed rail structure 55 and the movable rail structure 61
relative to the first guide wall portion 43 and the road-
way 13, to permit engagement of the respective guide
surfaces by the respective, adjacent guide wheels when
the vehicle 12 1s turned about to face in an opposite
direction.

It will be apparent to those in the art that the guide
wheel assemblies 24, 2§, 26, 27 and guide rails 51, 57, 63
can be inverted (not shown) such that the guide rails 51,
37, 63 project upwardly and the guide wheel assemblies
project downwardly. However, the preferred embodi-
ment of FIGS. 2-§ provides the advantage that the
horizontal rail portions 50, §6, and 62 serve to cover and
protect the guide surfaces and guide wheel assemblies.
The horizontal portion 62 of the movable rail structure
1s extended over the adjacent parapet 42, in both the
first and second positions of the rail structure 63, so that
foreign objects are thereby prevented from becoming
trapped between the movable rail structure 63 and the
first guide wall portion 43.

The operation of the switching system 10 will now be
described with respect to its use with the vehicle 12, In
summary, and with reference to FIGS. 2 and 3, it will
be seen that the single, movable rail structure 61 serves
to guide a vehicle 12 entering the junction 32 from the
first end 33 of the junction toward the first or the sec-
ond outlet 40, 41, and that a respective one of the fixed
rail structures 49, 55 then serves to continuously guide
the vehicle along its initial course and through the se-
lected outlet. Assume first that it i1s desired to conduct
vehicles traveling in the direction indicated by arrow 18
through the first outlet 40 and onto the second guide-
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way portion 36. If the movable rail structure 61 is in its
second position as shown in FIG. 4, the actuating means
74 1s energized by a control signal (according to meth-
ods known in the art) and caused to rotate the axle 7§
and the rotatable arm 76 in a counterclockwise direc-
tion, as viewed from above, so that the connecting arm
78 is moved toward the guideway 11 and such that the
leading end 67 of the third guide rail 63 is moved out-
wardly from the first guide wall portion 43 until the
third guide rail 63 is longitudinally aligned with the
second, fixed guide rail §7, The first guide surface 71 of
the movabile, third guide rail 63 is then equidistant along
its length from the first guide wall portion 43. With the
movable rail structure 61 thus in its first or “through”
position as shown in FIG. 2, and upon a vehicle 12
entering the junction 32 from the junction first end 33,
the left, front, guide wheel assembly 24 initially engages
the movable rail structure 61. With reference to FIG. 6,
the guide wheel 29 of the left, front, guide wheel assem-
bly 24 is in contact with the first guide wall portion 43
as the vehicle 12 (FIG. 2) enters the junction, and the
guide roller 83 of the guide wheel assembly 29 enters
the space between the first guide surface 71 and the first
guide wall portion 43 to become entrapped by the mov-
able rail structure 61, As the vehicle 12 proceeds along
the junction 32, the junction widens, and the second
guide wall portion 44 diverges from the first guide wall

portion 43 and no longer contacts the guide wheel 30 of

the right guide wheel assembly 25. At this point, the
left, front, guide wheel assembly 24 alone serves to
guide the vehicle 12; tae guide roller 83 is adapted to
roll against the first guide surface 71, and serves to
prevent the elongated follower structure 21 from drift-
ing away from the first guide wall portion 43; and, the
guide wheel 29 serves to limit movement of the elon-
gated structure 21 in an opposite direction or toward
the first guide wall portion 43. The front, left, guide
wheel assembly 24 subsequently engages the second
guide rail 57 (FIG. 4), of the second fixed rail structure
59 and continues to guide the vehicle 12 through the
junction 32 alongside the first guide wall portion 43
until the vehicle leaves the junction through the first
outlet 40, whereupon the guide wheels 29, 30 of the
[ guide rollers] guide wheel assemblies 24, 25 engage the
guide walls 16, 17 of the second guideway portion 36 to
guide the vehicle 12 along the second guideway por-
tion. In the vehicle 12, the right and left, rear guide
assemblies 27, 26 are not active in steering the vehicle 12
when the vehicle is traveling in a forward direction, and
they merely track or follow the respective right and
left, front guide wheel assemblies 28, 24. Thus, the left,
rear, guide wheel assembly 26 follows the path of the
left, front, guide wheel assembly 24 and also becomes
entrapped initially by the movable rail structure 61 and
subsequently by the second fixed rail structure 5§ as the
vehicle passes through the junction 32.

Alternatively, if a vehicle employing independent
front and rear steering is employed, i.e, a vehicle
wherein the front wheels 18 are steered by the front
guide wheel assemblies 24, 25 while the rear wheels 19
are steered independently of the front wheels 18 by the
rear guide wheel assemblies 26, 27, then the left, rear,
guide wheel assembly 26 also follows the front, left,
guide wheel assembly 24, as the vehicle enters the junc-
tion 32 from the junction first end 33, and also becomes
engaged initially with the movable rail structure 61 and
subsequently, with the second fixed rail structure $§8.
The left, rear, guide wheel assembly 26 in such a vehicle
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serves to actively steer the rear wheels 19 of the vehicle
as it passes through the junction 32.

Upon the vehicle 12 entering the first end 33 of the
junction 32 when the movable rail structure 61 is in its
second or “divert” position as shown in FIG. 4, the
third guide rail 63, of the movable rail structure 61, has
its leading portion 67 positioned closely adjacent the
first guide rail wall portion 43 so that the guide roller 83
of the front, left, guide wheel assembly 24 contacts the
outer, second guide surface 72 instead of the first guide
surface 71, thus diverting the front, elongated follower
structure 21 and the vehicle 12, steered by the follower
structure 21, away from the first guide wall portion 43
and toward the second guide wall portion 44, or gener-

10

ally toward the second outlet 41. The guide wheel 29 of 15

the left, front, guide wheel assembly 24 is positioned
below the third guide rail 63 and does not contact the
guide rail 63 during the passage of the vehicle adjacent
the movable rail structure 61, but the guide wheel 30 of
the right, front, guide wheel assembly 2§ remains in
contact with the second guide wall portion 44, Thus,
the vehicle 12 is steered by the guide roller 83 of the
left, front, guide wheel assembly 24 and by the guide
wheel 30 of the right guide wheel assembly 25 as it rolls
along the second guide wall portion 44 between the
junction first end 33 and the first, fixed, rail structure 49,
It will be apparent to those skilled in the art that if the
second guide surface 72 is of linear, flat configuration
along the length of the movable rail structure 61 and the
second guide wall portion 44 confronting the movable
rail structure 61 is curved, there will be a slight devia-
tion in spacing between the second guide surface 72 and
the second guide wall portion 44 along the length of the
movable rail structure 61, which deviation is greatest at
the mid-portion of the movable rail structure 61. Be-
cause the divergence of the second guide wall portion
44 is preferably a gradual one, this difference in effec-
tive gauge is normally compensated for by a slight de-
gree of play between the guide wheel assemblies 24, 25
and the second guide wall portion 44 and the second
guide surface 72 and by the resilience of the guide
wheels 29, 30. Alternatively, however, the length of the
second guide wall portion 44 which confronts the mov-
able rail structure 61 is of substantially flat configura-
tion (not shown) between the first end 33 of the junction
32 and the first, fixed, rail structure 49, in which case the
distance between the second guide wall portion 44 and
the second guide surface 72 remains constant. In a fur-
ther modification, shown in FIG. 7, the movable rail
structure 61A, is constructed with the vertical, third
guide rail 63A contoured such that the external, second
guide surface 72A curves inwardly as it approaches the
center of the guide rail structure 61A and outwardly in
the direction along the guide rail 63A toward the two
end portions 67A, 68A of the guide rail 63A. The exter-
nal, second guide surface 72A is curved to correspond
with the curvature of the opposite, second guide wall
portion 44 (F1G. 4) confronting the movable rail struc-
ture 61A[, and,} and is positioned such that the spac-
ing between the second guide surface 72A and the sec-
ond guide wall portion 44 is uniform when the movable
rail structure 61A 1s in its second position. The guide
rail 63A is then positioned immediately above the adja-
cent parapet 42 (not shown) in order that its first end
67A can be pivoted over the parapet to bring the second
guide surface 72A into approximate alignment with the
first guide wall portion 43, when the guide wall 63A is
in its second position, for engaging the guide roller 83.
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With respect to the embodiment of FIGS. 4 and 3,
because the spacing between the third guide rail 63 and
the second guide wall portion 44 [ from} af the second
end 68 of the third guide rail 63, when the movable rail
structure 61 is in its second position, is approximately
equal to the spacing between the left and right guide
walls 16, 17 of the guideway 11, when the movable rail
structure 61 is in its second position, the right, front,
guide wheel assembly 25 rides against the second guide
wall portion 44 as the right guide wheel assembly 235
approaches the first fixed rail structure 49. As shown
most clearly in FIG. 5, the right, front, guide wheel 30
is then positioned below the lowermost portion of the
first fixed guide rail 51 and is free of contact with the
guide rail 51, but it preferably does contact and roll
along the second guide wall portion 44, The guide roller
84 of the right, front, guide wheel assembly 25 15 In
register with the guide surface 52 of the fixed, first
guide rail 51, enters the space between the guide surface
52 of the first guide rail and the second guide wall por-
tion 44, and thereby becomes captured by the first fixed
rai}l structure 49. As shown in FIG. 3, the vehicle 12
then continues through the junction 32 alongside the
second guide wall portion 44, the right, rear guide
wheel assembly 27 following the right, front, guide
wheel assembly 25 and also becoming captured by the

first fixed rail structure 49. The rail structure 49 thus

- _restrains the vehicle 12 alongside the second guide wall
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portion 44 until the vehicle 12 passes through the sec-
ond outlet 41 and onto the third guideway portion 37, It
is thus apparent that the vehicle 12 can be steered by
only one fixed guide fail of L-shaped configuration in
cooperation with the adjacent guide wall portion, and
such an arrangement is suitably employed beyond the
junction 32 in an alternative embodiment (not shown)
wherein only one guide wall is employed along the
roadway. It will be apparent that the switch 10 is also
adapted to pass vehicles which are traveling in an oppo-
site direction, or which enter the junction from one of
the exits 40, 41. The movable rail structure 61 is posi-
tioned in its first position for receiving vehicles entering
from the first outlet 40 and in its second position for
receiving vehicles entering from the second outlet 41.
From the above description, it can be seen that the
switching system 10 comprises a relatively simple yet
effective switching apparatus for guideway transporta-
tion systems. The first guide surface 71 of the movable,
third guide rail 63, in cooperation with the left, front,
guide wheel assembly 24, comprises a first guiding
means for guiding the vehicle 12 alongside the first
guide wall portions 43 (or for constraining the vehicle
to travel alongside the first guide wall portion) and
toward the second guideway portion 36 upon the vehi-
cle 12 entering the junction 32 from the junction first
end 33 when the third guide rail 63 is in its first position;
and the second guide surface 72 on the third guide rail,
in cooperation with the left, front, guide wheel assem-
bly 24, comprises a second guiding means for diverting
the vehicle from the first guide wall portion 43 and
guiding it toward the second guide wall portion 44 (and
toward the third guideway portion 37) upon the vehicle
12 entering the junction 32 through the first end 33
thereof when the third guide rail 63 is in its second
position as shown in FIG. [2] 3. Similarly, the guide
surface 58 of the fixed, second guide rail 57, 1n coopera-
tion with the left, front, guide wheel assembly 24, com-
prises a third guiding means for constraining and guid-
ing the vehicle 12 through the junction 32 alongside the
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first guide wall portion 43 and through the first outlet 40
upon the vehicle 12 being initially constrained or guided
alongside the first guide wall portion 43 by the first
guide surface 71 of the movable, third guide rail 63. The
guide surface 82 of the fixed, first guide rail, in coopera-
tion with the right, front, guide wheel assembly 2§,
comprises a fourth guiding means, for guiding the vehi-
cle 12 through the junction 32 alongside the second
guide wall portion 44 (constraining the vehicle to travel
alongside the second guide wall portion) and through
the second outlet 41 upon the vehicle 12 being initially
diverted toward the second guide wall portion by the
second guide surface 72 of the movable guide rail 63, or
by the second guiding means. The third and fourth
guiding means each may also be considered to comprise
a respective following means or guide wheel assembly
24, 25 mounted on the vehicle 12 and a respective elon-
gated surface (guide surfaces 58 and 52, respectively)
distinct from the adjacent guide wall portions 43, 44,
having vertical extension, and fixedly located relative to
the guide wall portions 43, 44. The guide roller 83 of the
left, front, guide wheel assembly 24 also constitutes a
first guide rail following means for movably engaging
the first guide surface 71 of the third guide rail 63 and
subsequently, the guide surface 88 of the second rail §7,
upon the vehicle 12 passing through the junction 32
from the junction first end 33 when the third guide rail
is in its first position and, upon the third guide rail 63
alternatively being in its second position, for movably
engaging the second guide surface 72 of the third guide
rail. The guide roller 84 of the right, front, guide wheel
assembly 25 aiso constitutes a second following means
mounted on the vehicle 12 for movably engaging the
fourth guiding means, 1.e., the guide surface 52 of the
first fixed guide rail §1, upon the vehicle 12 being ini-
tially diverted toward the second guide wall portion 44
by the second guide surface 72 of the movable guide rail
63.

As is apparent from the above description and the draw-
ing (FIG. 4), the movable guide rail 63 is spaced laterally,
relative to the junction 32 (FIG. 2), from the guide surface
32 of the fixed, first guide rail 51, ie, from the guide
surface 52 which comprises the fourth guiding means. The
second end 68 of the movable guide rail 63 is adjacent the
guide surface 58 of the second, fixed rail structure 5J, i.e.,
adjacent the guide surface 58 which comprises the third
guiding means, and the movable guide rail section end 68

is positioned intermediate the guide surface 58 and 52 of

the third and fourth guiding means upon the movable
guide rail 63 being in its second, diverted position, as shown
in FIG. 4. Expressing this relationship more specifically,
the first and second guide surfaces 71, 72 extend along the
movable guide rail 63 to a location adjacent its second end
68, and their portion adjacent the second end 68 of the
movable guide rail 63 are intermediate the guide surfaces
38 and 52, which comprise the third and fourth guiding
means, upon the movable guide rail being in its second,
diverted position, as is apparent from FIG. 4. Accordingly,
the scope of the present invention does not encompass a
switching system in which a movable guide rail similar to
the movable guide rail 63 is not spaced laterally from a
guide corresponding to the guide surface 52, which guide
surface 32 is adapted to guide a vehicle onto the third
guideway portion 37 (FIG. 3), or in which the second end
68 of the movable guide rail 63 is not positioned intermedi-
ate the guide surfaes 58 and 32 upon the movable guide
rail being in its second, diverted position. Specifically, the
scope of the present invention would not encompass a
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switching system in which a movable guide rail, when
moved to its diverted position, becomes aligned with and
contiguous to a guide rail (such as rail 49) which extends to
a third guideway portion diverting outwardly from a guide
surface corresponding to the second guide surface 72 of the
movable guide rail 63.

While the guide wheel assemblies 24, 25, 26, 27 of
FIGS. 2-6 constitute examples of a preferred embodi-
ment, other, modified constructions are possible. For
example, it may be desirable, for safety, to employ re-
dundant guide wheels and guide rollers, as shown in
FIG. 8. In this modification, the frame 82A is enlarged
and extended so that it can also support a second redun-
dant guide wheel 29A and a redundant guide roller 83A
positioned to the rear and iIn register with the guide
wheel 29 and the guide roller 83, respectively. The
redundant guide wheel 29A and guide roller 83A are
each of slightly lesser diameter than the corresponding,
primary guide wheel 29 and guide roller 83, respec-
tively, so that only the primary guide wheel 29 and
guide roller 83 are normally used. Should the guide
roller 83, for example, fail during operation of the vehi-
cle 12, the redundant guide roller [29A] 834 then
serves to engage the respective, adjacent guide surface
58 for ensuring safe, continuous operation. Further,
while the switching system 10 is well suited for use in
guideway transporation systems which carry both pas-

‘sengers and cargo, it is also adapted for use in less so-

phisticated guideway systems such as those intended for
transporting cargo exclusively. In such systems, noise
and vibration during operation of the system may not be
as objectionable as they are during the transporting of
passengers, and simpler, less expensive construction
may be applicable. For example, while the use of freely
rotatable guide rollers (83, 84) mounted for engaging
respective ones of the guide surfaces of the several
guide ratls 51, §7, and 63 is preferred, rotatable guide
rollers may not be required in less sophisticated systems.
In an alternative configuration, as illustrated in FIGS. 9
and 10, the guide roller 83 (FIGS. 4-6) of the left, front,
guide wheel assembly 24 (as well as the guide rollers of
the other guide wheel assemblies) is replaced by an
upright, fixed, elongated member 87 adapted to slidably
engage the guide surface 38 or, alternatively, the guide
surfaces 71 or 72 of the movable guide rail 63 (FIG. 6).
The upright member 87 thus serves the same purpose as
the guide roller 83 of FIGS. 4 and 8. The upright mem-
ber 87 is preferably finished with a polished surface for
minimizing friction between the member 87 and the
guide surfaces 71, 72, and the guide surfaces are coated
with a friction-reducing agent such as grease or graph-
ite. A further modification of the guide wheel assembly
24 1s shown (as 240) in FIGS. 11-13. A single guide
wheel 29C is employed both as guide roller for engag-
ing respective ones of the guide surfaces and as a guide
wheel for guiding the vehicle 12 along the guideway 11.
The single guide wheel 29C is constructed and posi-
tioned similarly to the left, front, guide roller 83 of the
preferred embodiment of FIG. 6, but extends out-
wardly, toward the guide rail 44 and beyond the frame
82C, so that it is free to roll along the guide wall 43 and
thus guide the vehicle 12 as do the guide wheels of the
guide wheel structures of the preferred embodiment. As
seen 1n FIG. 12, the guide wheel or roller 29C rolls along
the first guide wall portion 43 and alongside the second
guide rail §7, of the second fixed rail structure 58, In
FIG. 13, the embodiment of FIGS. 11 and 12 is [ posi-
tioned as] shown with the single guide wheel 29C
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[ rolls] against the second guide surface 72 of the mov-
able rail structure 61 when the rail structure 61 is in its
second or “divert” position. An advantage of the pre-
ferred embodiment of FIGS. 2-6 when compared with
the embodiment of FIGS. 11-13 is that the guide rollers
and guide wheels turn in a single rotational direction in
all instances. In the modification illustrated in FIGS.
10-13, however, the single guide wheel 29C may be
caused to roll alternately against the first guide wall
portion 43 and, for example, the guide surface S8 of the
second guide rail 57 (FI1G. 12), causing its direction of
rotation to reverse sharply and thus causing greater
wear of the roller 29C than occurs with the embodiment
of FIGS. 2-6. This can be minimized by biasing the
steering of the vehicle 12 such that the vehicle tends to
bear to the left or right, according to principles well-
known in the art.

While the switching system 10 has been described
thus far with reference to its use with a U-shaped guide-
way 11, it is not limited to such an application. Other
guideway systems exist in which the vehicles are not
guided by upright angle walls but rather are adopted to
follow other guiding means, such as at least one guide
rail extending parallel to the roadway. For example,
and with reference to FIG. 14, a modified switching
system 10C is installed in a guideway system which
employs a guideway 11C having a central guide rail 81,
for guiding a vehicle 12C, rather than left and right
guide walls 16, 17 (FIG. 2), the alternative guideway
11C consisting only of a horizontal roadway 13C and
the central guide rail 81 projecting upwardly therefrom
and extending parallel to the direction of travel. A vehi-
cle 12C similar to the vehicle 12 of FIGS. 2 and 3 also
has a front and rear, elongated follower structures 21C,
22C. The vehicle 12C also has horizontally mounted
guide wheels for following appropriate guide surfaces,
but the guide wheels, such as the front, left and right
guide wheels 29C, 30C, are adapted to engage and roll
upon respective, opposite side surfaces of the center
guide rail 81 for guiding the vehicle 12C, The typical,
front guide wheels 29C, 30C are mounted horizontally
beneath the front elongated structure [21A] 2/C, for
example, adjacent and to either side of the center
thereof.

With reference to FIG. 16, the representative, front
follower structure 21C also has left and right guide
rollers 83C, 84C respectively mounted on the left and
right end portions of the follower structure 21C and
each projecting upwardly therefrom, the left and right
guide rollers being of substantially the same configura-
tion as the guide rollers illustrated by the single guide
roller 29C FIGS. 11-13,

A junction 32C, of first, second, and third portions
34C, 36C, 37C of the guideway 11C, is of a configura-
tion, in plan, similar to the junction 32 (FIGS. 2 and 3)
of the initially described guideway system employing a
U-shaped guideway. The junction 32C is provided with
first and second, fixed rail structures 49C, S5C and with
a movable rail structure 61C. The fixed rail structures
49C, 55C are positioned as are the first and second, fixed
rail structure 49, 55 of the embodiment of FIGS. 2-6 but
are suitably supported by a plurality of upright posts 90
mutually spaced along both sides of the junction 32C.
The movable rail structure 61C is supported by the
single bearing 65 which is seated upon a suitable founda-
tion [97] 9/. Actuating means 74 are also provided for
positioning the movable rail structure 61C as in the
previous embodiment. With reference to FIG. 16, the
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fixed rail structures 49C and 55C are of U-shaped con-
figuration, each having two, mutually spaced, down-
wardly projecting legs 92. The fixed rail structures 49C,
55C are adapted to engage respective ones of the guide
rollers 83C, 84C when the rollers become positioned
between the legs 92 of a respective one of the fixed rail
structures, the guide rollers 83C, 84C being positioned
in horizontal register with the legs 92 and being of
smaller diameter than the spacing between the legs of
the respective rail structures. The respective inner legs
92 of each fixed rail structure 49C, $5C (which are
closest to the center of the junction 32C) have guide
surfaces 52C and 58C which correspond to the guide
surfaces 52, 58 of FIGS. 2-6. The opposite, outer leg 92
of the first fixed rail structure 49C defines a guide sur-
face 59 which conforms the guide surface 52C, and the
outer leg 92 of the second fixed rail structure S5C de-
fines a guide surface 60 which confronts the guide sur-
face S8C.

With added reference to FIG. 15, the movable rail
structure 61C is also of U-shaped, cross-sectional con-
figuration over most of its length and has a downwardly
projecting, third guide rail 63C having first and second
guide surfaces 71C and 72C corresponding to the first
and second guide surfaces 71 and 72 of the movable,
third guide rail 63 of the initially described embodiment.

The first guide surface 71C is flat, along the length of

the movable rail structure 61C, while the second guide
surface 72C is curved and diverges from the first guide
surface 71C toward the two ends of the guide rail 63C
as in the embodiment illustrated in FIG. 7. The movable
rail structure 61C also has an outer leg 94 spaced from
the third rail structure 63C and defining a third guide
surface 95 which confronts and extends parallel to the
first guide surface 71C,

The operation of the modified switching system 10C
of FIGS. 14-16 is essentially the same as that of the
previous embodiment but differs therefrom in that (1)
the vehicle 12C is guided by the centered guide rail 81
as it enters the junction 32C, and (2) the U-shaped rail
structures 49C, 55C, and 61C are operative to engage
respective ones of the guide rollers (83C, 84C) without
added cooperation from adjacent guide wall portions
such as the first and second guide wall portions 43, 44 of
FIGS. 2 and 3. As shown in FIG. 18, the front, elon-
gated follower structure 21C is centered within the
guideway 11C by engagement of the guide wheels 29C,
30C with the central guide rail 81 as the vehicle 12C
approaches the junction 32C while in the first guideway
portion 34C. The left, front, guide roller 83C is then in
register with the movable rail structure 61C upon the
vehicle 12C entering the junction [32] 32C from the
first guideway portion 34C, and the guide roller 83C
becomes engaged by a respective one of the guide sur-
faces 71C, 72C as in the initially described embodiment.
With continued reference to FIG. 1§, the left, front,
guide roller 83C (shown in broken lines as it initially
engages the movable rail structure 61C) engages the
second, outer guide surface 72C upon the movable rail
structure 61C being in its second position, and the sec-
ond guide surface 72C gradually diverts the follower
structure 21C and the vehicle 12C (FIG. 14) toward the
opposite side of the junction 32C or generally toward
the third guideway portion 37C (FIG. 14). The gentle
curvature of the outer surface 72C (and of the surface
72A of FIG. 7) serves to minimize the jerk (more pre-
cisely, the rate of lateral acceleration of the vehicle)
toward the opposite side of the junction 32C and, be-
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cause of the inertia of the vehicle 12C which acts
against the diverting force exerted by the second guide
surface 72C, the vehicle continues to roll alongside the
movable rail structure 61C with i1ts front, left, guide
roller 83C in contact with the second guide surface 72C
until the follower structure 21C passes the movable rail
structure 61C. Alternatively, the second guide surface
72C may be of a continuously increasing curvature,
from 1its leading end to its second end (not shown). As
shown in solid hines in FIGS. 15 and 16, the right, front,
guide roller [83C] 84C becomes engaged between the
downwardly extending legs 92 of the first fixed rail
structure 49C before the follower structure 21C looses
guiding contact with the second guide surface 72C of
the movable rail structure 61C, and the first fixed rail
structure 49C then serves to guide the vehicle 12C
through the junction 32C and onto the third guideway
portion 37C. Alternatively, if the movable rail structure
61C is in the first position, in which it is longitudinally
aligned with the second fixed rail structure 35C, the left,
front, guide wheel 83C becomes engaged between the
first and third guide surfaces 71C and 93 of the movable
rail structure 61C and the vehicle 12C 15 guided along
the left side of the junction 23C by the movable rail
structure, and subsequently by the second fixed rail
structure 58C, whereupon it emerges from the junction
onto the second guideway portion 36C. As in the previ-
ous embodiment of FIGS. 2-6, the guide rollers of the
rear follower structure 22C are adapted to follow the
front guide rollers 83C, 84C, respectively. When the
U-shaped rail structures, as exemplified by rail struc-
tures 49C, 55C, 61C, are employed with vehicles 12C
having single guide rollers, as exemplified by guide
rollers 83C, 84(C, it may be desirable to minimize fric-
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the guide rollers when engaged between the down-
wardly projecting legs of respective ones of the rail
structures. This 1s suitably accomplished by biasing the
steering of the vehicle 12C to the left, according to
practices well known in the automotive art and as men-
tioned with respect to the embodiment of FIGS. 10-12,
in order to cause the vehicle 12C to bear gradually to its
left so that the guide rollers will normally contact only
one of the guide surfaces defined by the vertical legs of

the rail structures. A leftward rather than rightward 45

bias is desirable in this case to prevent the vehicle 12C
from wandering away from the second guide surface
72C of the movable rail structure 61C when the mov-
able rail structure 61C is in its second position.

As in the embodiment of FIGS. 2-6, the embodiment
of F1GS. 14-16 provides a reliable and effective switch
system suited for continuous use in a guideway system.
The first guide surface 71C of the movable, third guide
rail [63] 63C, in cooperation with the guide roller 83C
and the guide surface 95, provides a first guiding means
for guiding the vehicle [12] 72C toward the second
guideway portion 36C upon the vehicle entering the
junction 32C from the first guideway portion 34C when
the guide rail 63C is in its first position; and the second
guide surface 72C of the third guide rail 63C in coopera-
tion with the left, front, guide roller 83C, constitutes a
second guiding means for diverting the vehicle 12C
toward the third gmideway portion 37C upon the vehi-
cle entering the junction 32C from the first guideway
portion 34 when the movable guide structure 61C is in
its second position. The guide surface 58C of the second
fixed rail structure 8$8C, in cooperation with the adja-
cent guide surface 60 and with the left, front, guide
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roller 83C, constitutes a third guiding means for guiding
the venicle 12C through the junction 32C and onto the
second guideway portion 36C upon the vehicle being
mitially guided by the first guide surface 71C of the
movable, third guide rail [63]} 63C, and the guide
surface 52C of the first fixed rail structure 49C, in coop-
eration with the adjacent guide surface 59 and the right,
front, guide roller 84C of the vehicle 12C, constitutes a
fourth guiding means, for guiding the vehicle 12C
through the junction 32C and onto the third guideway
portion 37C upon the vehicle 12C being initially guided
by the second guide surface 72C of the movable, third
guide rail 63C.,

The movable, third guide rail 63C (as well as the third
guide rail of the embodiments of FIGS. 2-13 and 17-18,
to be described) also comprises a guiding means opera-
ble for constraining the vehicle 12C from turning
toward the third guideway portion 37C upon the vehi-
cle entering the junction 32C from the junction first end
33 (FIG. 2) when the movable guide rail is in its first
position and for guiding a vehicle toward the third
guideway portion 37C upon the vehicle entering the
junction 32C from the junction first end when the mov-
able guide rail 63C is in 1ts second position. Similarly,
the second fixed rail structure 8S5C (85) also comprises
another guiding means operative for guiding a vehicle
12C through the junction 32C and onto the second

guideway portion 36C upon the vehicle being initially

constrained by the movable, third guide rail 63C. Fi-
nally, the first fixed rail structure 49C (49) comprises yet
another guiding means, which i1s operative for guiding
the vehicle 12C through the junction 32C and onto the
third guideway portion 37C upon the vehicle 12C being
initially guided toward the third guideway portion 37C
by the third guide rail 63C.

In a further modification of the switching system,
identified as switch 10D in FIG. 17 and 18, the U-
shaped rail structures 49C, 55C, 61C of FIGS. 14-16 are
modified to permit their cooperation with the vehicle
guide wheel assemblies 24, 25, 26, 27 of the preferred
embodiment shown in FIGS. 2-6. Referring to FIG. 18,
the second, fixed, rail structure S5D, as an example, has
an outer leg 91B adjacent the edge of the junction 32D
and an inner leg 91A, as does the rail structure S5C of
FI1GS. 14-16, but the outer leg 91B projects down-
wardly past the inner leg 91A for a distance sufficient to
permit its engagement, for example, with the guide
wheel 29 of the guide wheel assembly 24. Thus, the
guide wheel 29 and the guide roller 83 are adapted to
roll against the mutually facing, inner surfaces defined
by the legs 91B and 91A, respectively, and the follower
structure 21 is caused to follow the rail structure 53D,
The movable rail structure 61D is suitably formed with
a curved, second guide surface 72D, as in the embodi-
ment of FIGS. 14-16.

The modified switch system 100D is operative in the
same manner as the embodiment described with refer-
ence to FIGS. 14-16. It will be noted that the assymetn-
cal rail structure configuration, exemplified by rail
structure 58D, is suited for guiding the vehicle 12 along
the guideway 11D throughout the guideway system. As
shown in FIG. 17, guide rails 81D, of the assymetrical
U-shaped configuration described with respect to rail
structure 53D, are suitably mounted on posts 90 and
extended alongside the roadway 13D, the guide rails
81D serving to guide the vehicle 12 upon the roadway
13D as does the center rail 81 of the embodiment of
FIGS. 14-16.
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With reference to FIGS. 20 and 21, the switch 10
employed in the guideway system 9 of FIG. 11s suitably
of a further modification which 1s adapted for use as a
“passive” switching apparatus. It will be noted that the
junction 32E has its bifurcated end directioned toward
the oncoming traffic, i.e., in a reversed direction from
that of the switch 10 of FIGS. 2-6. As shown in FIG.
19, a secondary guideway 20 of the guideway system 9
suitably extends alongside the primary guideway 19 and
serves as a siding for permitting loading and unloading
of passengers. The secondary guideway 20 includes an
entrance 99 and an outlet 100, the entrance being con-
nected to the second outlet 41 (FIG. 2) of the switch 10
and the exit being connected to the corresponding “out-
let” of the second, oppositely directioned, passive
switch 10, such that the secondary guideway 20 again
merges with the primary guideway 19 (into first guide-
way portion 34E). Referring to FIGS. 20 and 21, the
switch 10’ has first and second, fixed rail structures 49E
and 55E, and a movable rail structure 61E, correspond-
ing to the rail structures 49, 55, and 61 of the embodi-
ment of FIGS. 2-6, but no actuating mechanism 74
(FIG. 4) is employed. The first fixed rail structure 49E
includes a downwardly projecting, fixed, first guide rail
S51E defining a guide surface 52E corresponding to
guide surface 52 of FIGS. 4-6, and the second fixed rail
structure S5E includes a downwardly projecting, sec-
ond guide rail S7E defining a guide surface S8E corre-

sponding to guide surface 58 of the embodiment of 10

FIGS. 2-6.

A leaf spring 101 is bolted to the upper portion of the
parapet defining the first guide wall portion 43E and 1s
positioned adjacent the first end 67E of the third guide
rail 63E. The leaf spring 101 extends, approximately
horizontally, toward the second fixed ratl structure SS5E
and is positioned immediately below the honzontal
portion 62E of the movable rail structure 61E and im-
mediately above the top of the parapet 42E. A bolt or
pin 102 i1s affixed to the horizontal portion 62E of the
movable rail structure 61E and extends downwardly
through a bore formed through the horizontal rail por-
tion 62E (F1GS. 21) adjacent the movable, third guide
rail 63E and adjacent the distal end of the leaf spring
101. The leaf spring 101 is biased toward the [vertical }
movable third guide rail 63E or away from the [third]}
first guide wall portion 43E and is positioned in register
with the pin 102 so that it slidably engages the pin 102
and urges the pin and the adjacent portion of the mov-
able rail structure 61E outwardly from the [second}
first guidewall portion 43E. As shown in FIG. 21, the
leaf spring 101 and pin 102 are positioned above the
guide roller 83 of the representative, left, front, guide
wheel assembly 24 so that the guide roller 83 is not
prevented from contacting the first guide surface 71E
and from passing between the guide surface 71E and the
first guide wall portion 43E as in the embodiments pre-
viously described. Means are also provided for limiting
the pivotal movement of the movable rail structure 61E,
such means preferably including an L-shaped, project-
ing member 113, having vertical and horizontal por-
tions, which is suitably welded to the distal edge of the
horizonta! portion 62E of the rail structure 61E in such
a manner that it extends outwardly therefrom, its verti-
cal portion projecting downwardly toward the parapet
42E. The L-shaped, projecting member 113 is posi-

tioned adjacent the pin 102 and between the pin 102 and
the bearing 65E.
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As shown more clearly in FIG. 22, a T-shaped stop
member 114 is also bolted to the parapet 42E upon the
upper surface of the parapet 42E and adjacent and 1n
register with the L-shaped member 113, The T-shaped
stop member 114 is inverted such that its stem portion
projects upwardly beside the projecting member 113.
An adjustable bolt structure, termed the first check bolt
115, extends horizontally through a bore formed
through the downwardly projecting leg of the L-
shaped member 113 and is fastened in place by two nuts
threaded upon it and seated against opposite sides of the
member 113, the bolt 115 being adjusted to engage the
T-shaped stop member 114 when the movable rail struc-
ture 61E is in the first position in which it extends paral-
lel to the first guide wall portion 43E, A second check
bolt 116 is similarly mounted through a bore extended
through the T-shaped stop member 114 and projects
toward the third guide rail 63E, The second check bolt
116 is adjusted to contact and stop the rail structure 61E
in its “divert” or second position and to prevent damag-
ing contact of the first end 67E of the third guide rail
63E with the first guide wall portion 43E,

In operation, the movable rail structure 61E 1s nor-
mally restrained in its first or “through” position, as
shown in FIG. 20, because of the action of the leaf
spring 101. A vehicle which enters the junction 32E

from the primary guideway 19 (of FIG. 19) i1s thus

conducted through the junction 32E by the initial en-
gagement of its left, front, guide wheel assembly 24.
(FIGS. 2 and 3) with the guide surface 58E of the sec-
ond fixed rail structure S5E, and subsequently by en-
gagement with the movable rail structure 61E. A vehi-
cle which enters the junction 32E from the secondary
guideway 20 of FIG. 19 is initially guided by the guide
surface S2E of the first fixed rail structure 49E, which
engages the right, front, guide wheel assembly 235
(FIGS. 2 and 3) and guides the vehicle alongside the
second side guide wall portion 44E until the guide
[ wheel] roller 83 of the left, front, guide wheel assem-
bly 24 contacts the second guide surface 72E of the
movable rail structure 61E. As the vehicle continues,
the guide roller 83 overcomes the force of the spring
101 and forces the rail structure 61E to pivot, in a coun-
ter-clockwise direction, into its second or “divert’ posi-
tion, thus permitting the vehicle to pass. After the vehi-
cle leaves the junction 32E, the spring 101 again moves
the movable rail structure 61E to its first or “through”
position as shown in FIG. 20, It can thus be appreciated
that the passive switch apparatus 10’ of FIGS. 20-22 1s
well suited for use as a “merge only’ switch wherein
there is no need for directive positioning of the switch
as in the “active” switch system initially described.
Because no actuating or control mechanisms are re-
quired, such a passive switch system 10’ can be manu-
factured at considerably less expense than active switch
systems; their extensive use at the respective exit ends
100 of a plurality of secondary guideways 20 (FIG. 1) of
a guideway system can thus provide a considerable
economical advantage when compared with systems in
which positively actuated switches are used for both the
entrance and the exit ends of secondary guideways.

In both the passive switch system 10’ of FIGS. 20-22
and the active switch system 10 particularly guiding of
FIGS. 2-6, the fourth guiding means, or the guide sur-
face 52 (52E) of the fixed, first guide rail 51 (51E), in
cooperation with the right, front, guide wheel assembly
2§, also comprises a2 means for guiding a vehicle toward
the first guideway portion of FIGS. 2-3 (equivalent to
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the first guideway portion 34E, or the portion of the
primary guideway 19 past the secondary switching
system 10’ of FIG. 19) upon the vehicle entering the
junction 32 (32E) from the third [guidway] guideway
portion 37 (equivalent to the secondary guideway of 5
FIG. 19). The third guiding means, or the guide surface
58, (58E) of the second fixed guide rail §7 (S7E), in
cooperation with the left, front, guide wheel assembly
24, also comprises a means for guiding a vehicle toward
the first guideway portion upon the vehicle entering the
junction 32 (32E) from the second guideway portion 36
(equivalent to the portion of the primary guideway 20 in
front of the switch 10°, FIG. 19). The first guiding
means, or the first guide surface 71 (71E) of the third,
movable guide rail 63K, together with the left front guide
wheel assembly, also comprises a means for guiding a
vehicle through the junction 32 (32E) and onto the first
guideway portion 34 (34E) upon the vehicle being ini-
tially guided by the third guiding means (including
guide surface 68 (68E). In the case of the embodiment of
FIGS. 2-6, the movable guide rail 63E is positioned 1n
its first position by the actuating mechanism 74, and in
the case of the embodiment of FIGS. 20-22, by the leaf
spring 101, The second guiding means, or the second
guide surface 72 (72E) of the movable, third guide rail 25
63 (63E) in cooperation with the left, front, guide wheel
assembly 24 of the vehicle, also comprises a means for
guiding the vehicle through the junction 32 (32E) and
onto the first guideway portion 34 (34E) upon the vehi-
cle being initially guided by the fourth guiding means 30
(comprising guide surface 52K).

It will be noted that in each embodiment, positioning
means are provided for moving the movable, third
guide rail 63 (63E) from its second to its first position.
With respect to the ‘“‘active” switch embodiment of 35
FIGS. 2-18, such means comprises the actuating mech-
anism 74, which mechanism constitutes an actuator
means operable for selectively moving the movable,
third guide rail 63 (63E) between its first and second
positions. With respect to the ‘“passive’” embodiment of 40
FIGS. 20-22, the leaf spring 101 and the associated pin
102 constitute the positioning means and are operable
for resiliently urging the movable rail structure 61E to
its first position.

Because the switching system 10, in both its active
and passive embodiments, is of relatively simple, rugged
construction, employing only one major movable part,
it is capable of reliable operation over extended periods
of time. Therefore, the switching system is well suited
for use in a complex guideway transportion system in
which a plurality of such switches is employed and in
which the active switches 10 are frequently actuated, by
automatic controls, in order to provide continuous cir-
culation of vehicles over a network of guideways. As
was discussed with respect to the guideway system 9 of 55
FIG. 1, reliability of operation is of great importance in
guideway systems in which a continuous, circulatory
flow of traffic is required because of the possibility that
malfunction of any one of the switches 10 (10') may
interrupt the operation of the entire system 9 or result in
accidental injury to passengers or bystanders. Control
systems suitable for use in such an automated guideway
transportation system 9 are suitably of the type cur-
rently in use in advanced, railway control systems. As
an example, and with reference now to FIG. 19, a por- 65
tion of a control system 98 operable for automatically
positioning the active switches 10 of the guideway sys-
tem 9 is illustrated in conjunction with portions of the
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primary guideway 19 and with one of the secondary
guideways 20. Inasmuch as the construction of such
control apparatus is generally known with respect to
usage in railway control systems, a detailed description
thereof is not deemed necessary here; the following
outline is suggestive only and is provided by way of
illustration of the cooperation of the present switch
system 10 (10') with such control apparatus.
Alongside the primary guideway 19 ahead of the
switch 10 extend electrically conductive bars or rails;
these include a continuous ground rail 103 and several
signal [rais} rails 104 aligned end-to-end along the
guideway 19 but electrically insulated from each other
to define a plurality of discrete, positional blocks, or
lengths of guideway 19, each spaced a known distance
ahead of the switch 10. A vehicle, represented by the
block 12, is provided with route control logic circuitry
105 including an on-board register unit 106 comprising
computer memory devices which are operable to store
information both identifying [and] « vehicle and de-
noting its programmed route through the system. A
vehicle 12 which approaches the switch 10 on the por-
tion of the primary guideway 19 adjacent the first of the
signal rails 104 is sensed by a wayside, vehicle detection
circuit 109 connected across the ground rail 103 and the
respective signal rail 104, the detection circuit 109 then
serving to activate an automatic wayside/vehicle com-

munication circuit 110. It will be apparent to those

skilled in the art, for example, that a relay could suitably
be incorporated in the detection circuit 109 for provid-
ing a positive signal to the wayside communication
circuit 110. The wayside communication circuit 110
then interrogates the vehicle as to its identification and
programmed route. A vehicle-to-wayside communica-
tion cicuit 107 aboard the vehicle is operative to trans-
mit, at periodic intervals, a signal indicative of the infor-
mation stored in the on-board register 106 as tc the
vehicle identity and programmed route. Transmittal of
information between the vehicular communication cir-
cuit 107 and the wayside/vehicle communication cir-
cuit is accomplished by conduction through contact
brushes 111 slidably associated with the rails 103, 104
or, alternatively, by the induction of electrical signals to
the rails. The wayside/vehicle communication circuit
110, upon its being activated by the vehicle detection
circuit 109, reads the next emission of the vehicle-to-
wayside communication circuit 107 as to the informa-
tion stored in the on-board register 106. Having re-
ceived this information concerning route and vehicle
identity, the automatic wayside/vehicle communication
circuit 110 transmits the information to the automatic
switch control logic circuit 112 which then translates
the information into a control signal for positioning
correctly the switch 10 as well as subsequent, adjacent
switches (not shown) in accordance with the prese-
lected route; the control signal actuates the switch 10 if
the switch is not in the appropriate position. Various
other control circuits, cutside the scope of this disclo-
sure, are also connected to the vehicle 12 through the
wayside/vehicle communications circuit 110 for per-
forming other functions such as the automatic control
of velocity and braking. The passive switch 10’ then
serves to conduct the vehicle back to the primary guide-
way 19, the resiliently biased rail structure 63E serving
to permit passage through junction 32E of vehicles
entering from either the secondary guideway 20 or the
primary guideway 19, No control signal is necessary for
positioning of the rail structure 63E but sensing devices
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(not shown) may be installed therein for monitoring its
operation.

It can thus be appreciated that the switching system is
adapted to provide highly reliable service over long
periods of time. Because it employs only one[,] mov-
able[,] track portion, it eliminates the need for com-
plex actuating mechanisms operable for simultaneously
aligning multiple[,] movable[[,] track elements as in
the prior art system initially described. Further, the
movable rail structure is of relatively simple, one-piece
construction and is mounted by means only of a rela-
tively simple bearing structure. In the preferred em-
bodiment in which L-shaped rail structure having
downwardly projecting guide rails are used, the danger
of the switch becoming jammed as a result of foreign
objects falling alongside the movable rail elements is
greatly reduced. This is because the movable rail struc-
ture does not sweep across the surface of the roadway,
but is rather suspended above the roadway surface;
moreover, because the space between the movable third
guide rail and the adjacent, first guide wall portion i1s
covered by the horizontal portion of the movable rail
structure, accidental or even intentional placement of
foreign objects in that space is made quite difficult.
Such failsafe construction is of particular advantage
when the switch system is to be installed in a2 public
area, such as an airport, through which large numbers
of people pass and in which the danger of vandalism and
the possibility of foreign objects being accidentally
thrown onto the guideway are always present.

While only one embodiment of the invention, to-
gether with modifications thereof, has been described in
detail herein and shown in the accompanying drawing,
it will be evident that various further modifications are
possible in the arrangement and construction of its com-
ponents without departing from the scope of the inven-
tion.

What is claimed is:

1. In a transportation system of the type employing
vehicles adapted to travel along a guideway comprising
a roadway and structure providing at least one guide
surface, having vertical extension, extending along the
guideway for guiding the vehicle, the system including
a pluraity of guideway junctions, each junction having
a first end communicating with a first portion of the
guideway and a widened, bifurcated, second end com-
municating with second and third, mutually diverging
portions of the guideway, the transportation system
including at least one primary guideway and at least one
secondary guideway, having inlet and outlet ends, con-
nected to the primary guideway by respective, oppo-
sitely directioned switching systems, the transportation
system further including programmable control means
for sensing the positions of the respective vehicles and
for automatically actuating respective ones of the
switching systems at appropriate times in response to
the movement of the respective vehicles and according
to respective, preselected routes programmed in the
control system with respect to each vehicle, an im-
proved switching system adapted for use in such a
transportation system, the switching system compris-
ing:

a single movable guide rail positioned adjacent the
first end of the junction and pivotable about an
approximately vertical axis between first and sec-
ond positions;

first guiding means, comprising a first guide surface
on the movable guide rail, for guiding a vehicle
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 toward the second guideway portion upon the vehi-
cle entering the junction from the junction first end
when the movable guide rail is in its first position;
fand)

second guiding means, comprising a second guide

surface on the movable guide rail, for guiding a
vehicle toward the third guideway portion upon
the vehicle entering the junction from the junction
first end when the movable guide rail is in its second
position,

third guiding means[, immovably positioned be-

tween the movable guide rail and the second guide-
way portion,] for guiding a vehicle through the
junction and onto the second guideway portion
upon the vehicle being initially guided by the first
guiding means and comprising a guide surface de-
fined by a structure immovably positioned between
the movable guide rail and the second guideway por-
tion, and

fourth guiding means[, immovably positioned be-

tween the first end of the junction and the third
guideway portion,] for guiding a vehicle through
the junction and onto the third guideway portion
upon the vehicle being initially guided by the sec-
ond guiding means, the fourth guiding means com-
prising a guide surface defined by a structure immov-
ably positioned between the first end of the junction
and the third guideway portion, the movable guide rail
being spaced laterally, relative to the junction, from
the guide surface of the fourth guiding means, the
movable guide rail having a first end adjacent the
junction first end and a second end adjacent the guide
surface of the third guiding means and between the
structure of the third guiding means and the junction
first end, the first and second guide surfaces extending
along the movable guide rail to a location thereon
adjacent the movable guide rail second end, the por-
tions of the first and second guide surfaces adjacent the
movable guide rail second end being intermediate the
respective guide surfaces of the third and fourth guid-
ing means upon the movable guide rail being in its
second position.

2. The switching system of claim 1, wherein the
fourth guiding means comprises a means for guiding a
vehicle toward the first guideway portion upon the
vehicle entering the junction from the third guideway
portion, wherein the third guiding means comprises a
means for guiding a vehicle toward the first guideway
portion upon the vehicle entering the junction from the
second guideway portion, wherein the second guiding
means comprises a means for guiding a vehicle through
the junction and onto the first guideway portion upon
the vehicle being initially guided by the fourth guiding
means, and wherein the first guiding means comprises a
means for guiding a vehicle through the junction and
onto the first guideway portion upon the vehicle being
initially guided by the third guiding means.

3. In a transportation system employing at least one
vehicle adapted to travel along a guideway having two
mutually spaced guide walls having vertical extension,
the system including a first guideway portion and sec-
ond and third, mutually diverging guideway portions
each having a pair of mutually spaced guidewalls hav-
ing vertical extension, a switching system comprising:

a junction of the first, second, and third portions of

the guideway, the junction having a first end which
communicates with the first guideway portion and
a widened, second end having a first outlet commu-
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nicating with the second guideway portion and a
second outlet communicating with the third guide-
way portion, the junction having a first guide wall
portion contiguous, at the first end of the junction,
with one of the guide walls of the first guideway
portion and contiguous, at the second end of the
junction, with the guide wall of the second guide-
way portion spaced farthest from the third guide-
way portion, and a second guide wall portion ex-
tending between the other guide wall of the first
guideway portion and the guide wall of the third
guideway portion spaced farthest from the second
guideway portion, the second guide wall portion
diverging from the first guide wall portion in the
direction, along the second guide wall, from the
junction first end to the second outlet;

a single movable guide rail positioned adjacent the
first guide wall portion and extending from the first
end of the junction to a location between the junc-
tion first and second ends, the movable guide rail
being pivotable about a substantially vertical axis
between a first position, in which the movable
guide rail is equidistant, along its length, from the
first guide wall portion, and a second position in
which the movable guide rail diverges from the first
guide wall portion and toward the second guide
wall portion in the direction, along the movable
guide rail, from the first end and toward the second
end of the junction;

first guiding means, on the movable guide rail, for
constraining the vehicle to travel alongside the first
guide wall portion upon the vehicle entering the
junction from the junction first end when the mov-
able guide rail is in its first position;

second guiding means, on the movable guide ratl, for
diverting the vehicle from the first guide wall por-
tion and toward the second guide wall portion upon
the vehicle entering the junction through the junc-
tion first end when the movable guide rail 1s in 1its
second position;

third guiding means for constraining the vehicle to
travel through the junction alongside the first guide
wall portion and through the first outlet upon the
vehicle being initially constrained to travel along-
side the first guide wall portion by the first guiding
means; and

fourth guilding means for constraining the vehicle to
travel through the junction alongside the second
guide wall portion and through the second outlet
upon the vehicle being initially diverted toward the
second guide wall portion by the second guiding
means.

4. The switching system of claim 3, the third and
fourth guiding means each comprising a respective
following means mounted on the vehicle and a respec-
tive, elongated surface distinct from the guide wall
portions, having vertical extension, and fixedly located
relative to a respective one of the first and second guide
wall portions of the junction.

5. The switching means of claim 4,

the following means of the third guiding means being
operative for engaging the elongated surface of the
third guiding means upon the vehicle having en-
tered the junction first end when the movable guide
rail is in its first position, and

the following means of the fourth guiding means
being operative for engaging the elongated surface
of the fourth guiding means upon the vehicle hav-
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ing entered the junction first end when the movable
guide rail is in its second position.

6. The switching system of claim 3, further compris-
ing positioning means for moving the movable guide
rail from its second to its first position.

7. The switching system of claim [3] 6, the position-
ing means comprising means resiliently urging the mov-
able guide rail to its first position.

8. The switching system of claim [3] 6, the position-
ing means comprising an actuator operable for selec-
tively moving the movable guide rail between 1ts first
and second positions.

9. The system of claim 3, the guideway having an
approximately horizontal roadway extending at least
partially between the first and second guide wall por-
tions of the junction and the movable guide rail being
positioned over the roadway and between the first and
second guide wall portions.

10. The system of claim 3, wherein the first guiding
means comprises a guide surface extending along the
length of the movable guide rail, facing the first guide
wall portion, and equidistantly spaced along its length
from the first guide wall portion when the movable
guide rail is in its first position, and wherein the second
guiding means comprises a guide surface extending
along the length of the movable rail and facing toward
the second guide wall portion.

11. The system of claim 3, wherein there is provided

a first, fixed guide rail immovably supported adjacent

the second guide wall portion, the fourth guiding means
comprising a guide surface extending along the first
fixed guide rail and confronting the second guide wall
portion, and wherein there is further provided a second
fixed guide rail immovably supported adjacent the first
guide wall portion, the third guiding means comprising
a guide surface extending along the second fixed guide
rail and confronting the first guide wall portion.

12. In a transportation system employing at least one
vehicle adapted to travel along a guideway, the guide-
way comprising a roadway bordered by left and right,
mutually parallel, approximately upright guide walls,
each vehicle having apparatus including left and right
guide walls following structures adapted to ride against
the left and right guide walls, respectively, for guiding
the vehicle along the roadway between the guide walls,
a switching system comprising:

a junction of a first portion of the guideway and of
second and third, mutually diverging portions of
the guideway, the junction having a first end com-
municating with the first guideway portion and at
which the mutually diverging, second and third
guideway portions are merged, and a bifurcated,
widened, second end communicating with the sec-
ond and third guideway portions, the junction hav-
ing a first guide wall portion extending between
respective ones of the guide walls of the first and
second guideway portions and a second guide wall
portion having a first end contiguous with the other
guidewall of the first guideway portion and a sec-
ond end located adjacent the second end of the
junction and contiguous with the guide wall of the
third guideway portion spaced farthest from the
second guideway portion, the second guide wall
portion diverging, from its first to its second end,
from the first guide wall portion;

a first guide rail immovably positioned over the road-
way adjacent the second guide wall portion and
extending alongside the second guide wall portion
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at a constant height above the roadway, the first
guide rail having a guide surface substantially per-
pendicular to the roadway, continuous along the
length of the first guide rail, facing the second guide
wall portion, and spaced from the second guide
wall portion by a constant, predetermined distance,
the first guide rail extending from the second end
toward the first end of the second guide wall por-
tion, the first guide rail being spaced from the junc-
tion first end and spaced from the first guide wall
portion by a distance at least as great as the spacing
between the left and right guide walls of the guide-
way,

second guide rail immovably positioned over the
roadway adjacent the first guide wall portion and
extending alongside the first guide wall portion at a
constant height above the roadway, the second
guide rail having a guide surface substantially per-
pendicular to the roadway, continuous along the
length of the second guide rail, facing the first guide
wall portion, and spaced from the first guide wall
portion by a constant, predetermined distance, the
second guide rail extending from the bifurcated,
second end of the junction toward the junction first
end and being spaced from the junction first end by
a distance greater than the distance between the
junction first end and the first guide rail,

a third guide rail constituting a single, movable guide
rail; having first and second ends and pivotally
supported over the roadway adjacent the first guide
wall portion and between the second guide rail and
the first end of the junction, the third guide rail
having first and second, oppositely facing guide
surfaces each substantially perpendicular to the
roadway, the first guide surface of the third guide
rail facing the first guide wall portion, the third
guide rail being pivotable, about a rotational axis
substantially perpendicular to the roadway and
spaced between the first and second ends of the
third guide rail, between a first position in which
the second end of the third guide rail is contiguous
with the second guide rail and in which the first
guide surface of the third guide rail is equidistant,
along its length, from the first guide wall portion,
and a second position in which the first end of the
third guide rail is positioned immediately adjacent
the first guide wall portion and in which the third
guide rail second end is spaced, from the first guide
wall portion, beyond the second guide rail and in
which the distance between the second guide wall
portion and the second guide surface of the third
guide rail, along a line perpendicular to the second
guide wall portion and intersecting the second end
of the third guide rail, is substantially equal to the
distance between the left and right guide walls of
the guideway;

first guide rail following means, mounted on the at
least one vehicle, for movably engaging the first
guide surface of the third guide rail, and subse-
quently, the guide surface of the second guide rail,
upon the vehicle passing through the junction from
the junction first end when the third guide rail is in
its first position and, upon the third guide rail alter-
natively being in its second position, for movably
engaging the second guide surface of the third
guide rail and diverting the vehicle toward the
second guide wall portion; and
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second guide rail following means, mounted on the
vehicle, for movably engaging the guide surface of
the first guide rail and guiding the vehicle along the
second guide wall portion and into the second por-
tion of the guideway upon the vehicle being di-
verted toward the second guide wall portion by the
first guide rail following means.

13. The switching system of claim 12, wherein the

first guide rail following means comprises a first guide
roller rotatable about an axis perpendicular to the road-
way and having a diameter less than the spacing be-
tween the first guide wall portion and the guide surface
of the second guide rail and less than the spacing be-
tween the first guide wall portion and the first guide
surface of the third guide rail upon the third guide rail
being in its first position, and wherein the second guide
rail following means comprises a second guide roller
rotatable about an axis perpendicular to the roadway
and having a diameter less than the spacing between the
first guide rail and the second guide wall portion, the
second guide roller being positioned between the first
guide rail and the second guideway portion upon the
first guide roller being adjacent the second end of the
third guide rail and in contact with the second guide
surface of the third guide rail when the third guide rail
is in its second position.
14, The switching system of claim 12, further com-
prising a first guide wheel mounted on the vehicle adja-
cent the first guide roller, the first guide wheel being
spaced vertically from the third guide rail along the first
guide roller being in contact with the third guide rail
and spaced vertically from the second guide rail upon
the first guide roller being in contact with the second
guide ral, and a second guide wheel mounted on the
vehicle adjacent the second guide roller, the second
guide wheel being spaced vertically from the first guide
rail upon the second guide roller wheel being in contact
with the first guide rail.

15. The switching system of claim 14, wherein the
first guide wheel is adapted to contact and roll along the
first guide wall portion upon the vehicle being adjacent
the first guide wall portion, the first guide roller being
spaced from the first guide wall portion, upon the first
guide wheel contacting the first guide wall portion, by
a distance approximately equal to the thickness, be-
tween the first and second guide surfaces, of the third
guide rail.

16. The switching system of claim 14, wherein the
first and second guide wheels respectively confront and
are each adapted to roll along a respective one of the
guide walls, external of the junction, and each constitut-
ing a respective portion of a respective one of the left
and right guide wall following structures.

17. The switching system of claim 12, wherein the
first and second guide rails constitute portions of first
and second, fixed, L-shaped rail structures, respec-
tively, and the third guide rail constitutes a portion of a
movable, L-shaped rail structure, each rail structure
having, in cross-section, a horizontal portion extending
between the respective guide rail and the respective,
adjacent, guide wall portion.

18, The switching system of claim 17, wherein the
first and second guide wall portions respectively consti-
tute mutually consfronting sidewalls of first and second
upright curbs extending along respective sides of the
junction, and wherein the horizontal portions of the
first and second L-shaped rail structures extend over
and are rigidly affixed to the second and first curbs,
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respectively, and wherein the horizontal portion of the
third L-shaped rail structure extends over and is pivot-
ally mounted on the first curb.

19. The switching system of claim 17, wherein the
first, second, and third guide rails project downwardly
from the horizontal portions of the respective L-shaped
rail structures.

20. In a transportation system employing at least one
vehicle adapted to travel along a guideway comprising
a roadway and structure providing at least one guide
surface, having vertical extension, extending along the
guideway for guiding the vehicle, the system having a
junction having a first end communicating with a first
portion of the guideway and a widened, bifurcated,
second end communicating with second and third, mu-
tually diverging portions of the guideway, a switching
system comprising;

a single movable guide rail positioned adjacent the
first end of the junction and pivotable about an
approximately vertical axis between first and sec-
ond positions;

first guiding means, comprising a first guide surface
on the movable guide rail, for guiding a vehicle
toward the second guideway portion upon the vehi-
cle entering the junction from the junction first end
when the movable guide rail is in its first position;
[and]

second guiding means, comprising a second guide
surface on the movable guide rail, for guiding a
vehicle toward the third guideway portion upon
the vehicle entering the junction from the junction
first end when the movable guide rail is in its second
position,

third guiding means], immovably positioned be-
tween the movable guide rail and the second guide-
way portion,] for guiding a vehicle through the
junction and onto the second guideway portion
upon the vehicle being initially guided by the first
guiding means and comprising a guide surface de-
Jfined by a structure immovably positioned between the
movable guide rail and the second guideway portion;
and

fourth guiding means[, immovably positioned be-
tween the first end of the junction and the third
guideway portion, } for guiding a vehicle through
the junction and onto the third guideway portion
upon the vehicle being initially guided by the sec-
ond guiding means and comprising a guide surface
defined by a structure immovably positioned between
the first end of the junction and the third guideway
portion, the movable guide rail being spaced laterally,
relative to the junction, from the guide surface of the
SJourth guiding means, the movable guide rail having a
first end adjacent the junction first end and a second
end adjacent the guide surface of the third guiding
means and between the guide surface of the third
guiding means and the junction first end, the first and
second guide surfaces extending along the movable
guide rail to a location adjacent the movable guide rail
second end, the portions of the first and second guide
surfaces adjacent the movable guide rail second end
being intermediate the respective guide surfaces of the
third and fourth guiding means upon the movable
guide rail being in its second position.

21. The switching system of claim 20, wherein the
first and second guide surfaces constitute guide surfaces
extending along opposite sides of the movable guide
rail.
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22, The switching system of claim 21, including fol-
lowing means mounted on the vehicle and operative for
engaging the first guide surface of the movable guide
raill upon the vehicle entering the junction from the
junction first end when the movable guide rail is in its
first position and for engaging the second guide surface
of the movable guide rail upon the vehicle entering the
junction from the junction first end when the movable
guide rail is in its second position.

23. The switching system of claim 20, wherein the
fourth guiding means also comprises a means for guid-
ing a vehicle toward the first guideway portion upon
the vehicle entering the junction from the third guide-
way portion, wherein the third guiding means com-
prises a means for guiding a vehicle toward the first
guideway portion upon the vehicle entering the junc-
tion from the second guideway portion, wherein the
second guiding means comprises a means for guiding a
vehicle through the junction and onto the first guide-
way portion upon the vehicle being initially guided by
the fourth guiding means, and wherein the first guiding
means comprises a means for guiding a vehicle through
the junction and onto the first guideway portion upon
the vehicle being initially guided by the third guiding
means.

24. The switching system of claim 23 and further
comprising positioning means for moving the movable

guide rail from its second to its first position.

25. The switching system of claim 24, the positioning
means comprising means resiliently urging the movable
gutde rail to its first position.

26. The switching system of claim 24, the positioning
means comprising an actuator operable for selectively
moving the movable guide rail between its first and
second positions.

27. In a transportation system employing at least one
vehicle adapted to travel along a guideway having an
approximately horizontal roadway extending between
left and right, approximately upright guidewalls, the
system including a first guideway portion and second
and third, mutually diverging guideway portions, a
switching system comprising:

a junction of the first, second, and third portions of
the guideway, the junction having a first end which
communicates with the first guideway portion and
at which the second and third guideway portions
are merged and a widened, bifurcated, second end
having a first outlet communicating with the sec-
ond guideway portion and a second outlet commu-
nicating with the third guideway portion, the junc-
tion, having a first guide wall contiguous, at the first
end of the junction, with one of the guide walls of
the first guideway portion and contiguous, at the
second end of the junction, with the guide wall of
the second guideway portion spaced farthest from
the third guideway portion, and a second guide
wall portion extending between the other guide
wall of the first guideway portion and the guide
wall of the third guideway portion spaced farthest
from the second guideway portion, the second
guide wall portion diverging from the first guide
wall portion in the direction, along the second
guide wall, from the junction first end to the second
outlet, the roadway extending between the first and
second guide wall portions;

a first fixed rail structure, of L-shaped cross-sectional
configuration, extending along the second guide
wall portion from the second end of the junction to

—_——— .
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a location spaced from the first end of the junction,
the first, fixed rail structure having a horizontal
portion and a vertical portion comprising a first
guide rail portion projecting downwardly toward
the roadway and extending alongside the second
guide wall portion at a constant height above the
roadway, the first guide rail portion having a guide
surface substantially perpendicular to the roadway,
continuous along the length of the first guide rail
portion, facing the second guide wall portion, and
spaced from the second guide wall portion by a
constant predetermined distance, the first guide rail
portion being spaced from the first guide wall por-
tion by a distance at least as great as the spacing
between the guide walls of the guideway portions;
a second, fixed rail structure, of L-shaped cross-sec-
tional configuration, extending along the first guide
wall portion from the second end of the junction to
a location spaced from the first end of the junction
by a distance greater than the distance between the
junction first end and the first rail structure, the
second, fixed rail structure having a horizontal por-
tion and a vertical portion, comprising a second
guide rail portion, projecting downwardly toward
the roadway and extending alongside the first guide
wall portion at a constant height above the road-
way, the second guide rail portion having a guide
surface substantially perpendicular to the roadway,
continuous along the length of the second guide rail
portion, facing the first guide wall portion, and
spaced from the first guide wall portion by a con-
stant distance equal to that between the first guide
rail portion and the second guide wall portion,

a single movable rail structure of L-shaped cross-sec-
tional configuration pivotally supported adjacent
the second guide wall portion and between the
second fixed rail structure and the first end of the
juncture, the movable rail structure having a hori-
zontal portion and a vertical portion, comprising a
third guide rail portion, projecting downwardly
toward the roadway, the third guide rail portion
having first and second ends and first and second,
opposttely facing guide surfaces each substantially
perpendicular to the roadway, the first guide sur-
face of the third guide rail portion facing the first
guide wall portion, the movable rail structure being
pivotable, about a rotational axis substantially per-
pendicular to the roadway and spaced between the
first and second ends of the movable rail structure,
between a first position, in which the second end of
the third guide rail portion is contiguous with the
second guide rail portion and in which the first
guide surface of the third guide rail portion is equi-
distant, along its length, from the first guide wall
portion, and a second position in which the first end
of the third guide rail portion is positioned immedi-
ately adjacent the first guide wall portion and in
which the third guide rail portion second end is
spaced, from the first guide wall portion, beyond
the second guide rail portion and in which the dis-
tance between the second guide wall portion and
the second guide surface of the third guide rail
portion, along a line perpendicular to the second
guide wall portion and intersecting the second end
of the third guide rail portion, is substantially equal
to the distance between the left and right guide
walls of the guideway portions;
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first guide rail following means, mounted on vehicle,
for movably engaging the first guide surface of the
third guide rail portion, and subsequently, the guide
surface of the second guide rail portion, upon the
vehicle passing through the junction from the junc-
tion first end when the movable rail structure i1s in
its first position and, upon the movable rail struc-
ture alternatively being in its second position, for
movably engaging the second guide surface of the
third guide rail portion and diverting the vehicle
toward the second guide wall portion; and

second guide rail following means, mounted on the

vehicle for movement engaging the guide surface of
the first guide rail portion and guiding the vehicle
alongside the second guide wall portion and onto
the third portion of the guideway upon the vehicle
being diverted toward the second guide wall por-
tion.

28. The switching system of claim 27, the vehicle
having means for movably engaging the guide walls for
guiding the vehicle along the guideway, the means for
movably engaging the guide walls including left and
right follower structures adapted to rnide against respec-
tive ones of the guide walls, the first and second guide
rail following means being mounted on respective ones
of the left and right follower structures.

- 29. The switching system of claim 28, wherein the
first and second guide rail following means respectively
comprise first and second guide rollers rotatable about
respective axes substantially perpendicular to the road-
way, each guide roller projecting upwardly from the
respective follower structure upon which it 1s mounted,
the first guide roller being positioned in horizontal reg-
ister with the second and third guide rails, and the sec-
ond guide wheel being positioned in horizontal register
with the first guide rail.

30. In a transportation system employing at least one
vehicle adapted to travel along a guideway, the system
having a guideway junction having a first end commu-
nicating with a first portion of the guideway and a wid-
ened, bifurcated, second end communicating with sec-
ond and third, mutually diverging portions of the guide-
way, a switching system comprising;:

guiding means, comprising a single movable guide rail

positioned adjacent the first end of the junction and
pivotable about an approximately vertical axis be-
tween first and second positions, having a first
guide surface operative for constraining a vehicle
from turning toward the third guideway portion
upon the vehicle entering the junction from the
junction first end when the movable guide rail is in
its first position, the guiding means further having a
second guide surface operable for guiding a vehicle
toward the third guideway portion upon the vehi-
cle entering the junction from the junction first end
when the movable guide rail is in its second posi-
tion;

another guiding means comprising structure immov-

ably positioned between the movable guide rail and
the second guideway portion and operative for
guiding a vehicle through the junction and onto the
second guideway portion upon the vehicle being
constrained by the first-mentioned means from
turning toward the third guideway portion; and

yet another guiding means comprising structure im-

movably positioned between the first end of the
junction and the third guideway portion and opera-
tive for guiding the vehicle through the junction
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and onto the third guideway portion upon the vehi-
cle being initially guided toward the third guide-
way portion by the first-mentioned guiding means,
the movable guide rail being spaced laterally, relative
to the junction, from the structure of the third men-
tioned guiding means, the movable guide rail having a
first end adjacent the junction first end and a second
end adjacent the structure of the second-mentioned
guiding means and between the structure of the second
mentioned guiding means and the junction first end,
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the first and second guide surfaces extending along the
movable guide rail to a location thereon adjacent the
movable guide rail second end, the portions of the first
and second guide surfaces adjacent the movable guide
rail second end being intermediate the respective struc-
tures of the second and third mentioned guiding
means upon the movable guide rail being in its second

position.
* % & % #
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