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ABSTRACT: In a rail-type carrier system, the ends of the 
vehicle-carrying rail sections are supported by towers, and an 
expansion joint cooperates with the towers to support ad 
jacent ends of the rail sections in a way so as to resist compres 
sion loading in the upper portion of each rail section resulting 
from the downward bending of the rail section under the 

| weight of a vehicle while permitting normal expansion and 
contraction. The expansion joint is also constructed and ar 
ranged to prevent misalignment of the ends of the rail sections 
during vehicle movement therealong. 
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1. 

RAIL EXPANSIONJOINT 
This invention relates to transportation systems and more 

particularly to novel and improved rail joint structures for 
overhead monorail carrier systems and the like. 
The usual overhead monorail carrier system includes rail 

sections supported in end-to-end relation on a series of spaced 
towers with a limited gap between the ends of the rails to allow 
for thermal expansion and contraction. The compression load 
on the rails which is produced by wheeled vehicles traveling 
thereover limits the length of the rail section and requires 
closer spacing between the towers. In addition, the gap or 
space between the rail sections produces some impact and 
wear problems with the wheels moving thereover. 

Accordingly, it is an object of this invention to provide a 
new and improved joint for rails in an elevated transportation 
system and the like. 
Another object of this invention is to provide a new and im 

proved expansion joint for tower-supported rail sections 
which reduces compression loading in the upper portion of the 
rail whereby to permit greater rail spans without lateral mis 
alignment between the ends of the rail. 

It is yet another object of this invention to provide a novel 
and improved expansion joint which permits thermal expan 
sion and contraction and bridges the gap between the rail sec 
tions over which the wheels of the vehicle travel. 

In accordance with the present invention there is provided a 
rail expansion joint characterized by connector portions car 
ried by upper portions of adjacent ends of tower-supported 
rail sections and spring means held under tension by these 
connector portions in such a way as to minimize compression 
loading forces in the upper portions of the rail sections 
produced by a vehicle traveling on the rail sections. These 
connector portions are also arranged and connected with the 
ends of the rail sections in such a way to prevent misalignment 
therebetween. A rail gap bridge spans the gap between the 
wheel-contacting surfaces of the rail sections to avoid exces 
sive wear. 
Other objects, advantages and capabilities of the present in 

vention will become more apparent as the description 
proceeds taken in conjunction with the accompanying 
drawings, in which: 

FIG. 1 is a perspective view of a monorail carrier system 
showing a typical Y-shaped tower arranged for supporting car 
rier rails on each side thereof having an expansion joint em 
bodying features of the present invention connected to ad 
jacentends of the rail section located between the tower legs. 

FIG. 2 is a perspective view of another form of monorail 
carrier system employing a typical T-shaped tower for sup 
porting the rails having a rail expansion joint for the rail sec 
tions. 

FIG. 3 is a top plan view of a rail expansion joint embodying 
features of the present invention. 

FIG. 4 is a side elevation view of the rail expansion joint 
shown in F.G. 3, 
FIG.5 is a sectional view taken along lines 5-5 of FIG. 4. 
FIG. 6 is a fragmentary top plan view of a rail gap bridge 

embodying features of the present invention shown on op 
posite sides of the lower flanges with the upper flanges broken 
away. 

FIG. 7 is a side elevation view of one of the rail gap bridges 
shown in FIG. 6. 

FIG. 8 is a sectional view taken along lines 8-8 of FIG. 7 
showing the rail gap bridge for an I-shaped rail. 

FIG. 9 is a side elevation view of a low-level monorail carri 
er system with a passenger vehicle including the rail expansion 
joint and stabilizer rail. 
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FIG. 10 is a top plan view of the monorail carrier system 
which is shown in F.G. 9. 

FIG. 11 is a fragmentary side elevation view of a carrier 
system employing a Y-shaped tower with the rail expansion 
joint and stabilizer rails. 

FIG. 12 is a fragmentary end elevation view of the carrier 
system shown in FIG. 11 with a passenger vehicle indicated as 
supported in a depending manner from one rail; and 
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FIG. 13 is a fragmentary side elevation view of another form 

of monorail tower for a monorail carrier system. 
Referring now to the drawings there is shown in FIG. 1 a 

portion of an overhead monorail carrier system which in 
general comprises a Y-shaped tower 11 having spaced, identi 
cal crossbars 12 arranged to support a pair of rails or trackson 
each side thereof which form track systems. Each track system 
is formed of a plurality of rail sections disposed in an end-to 
end relationship with one another and relatively near end por 
tions of each adjacent pair of rail sections being disposed and 
supported in a spaced relation to one another between the 
crossbars. Each rail section has a fixed connection or joint 
designated 17 to secure it to one end in underlying relation to 
one of the end portions of the crossbar and a slidable connec 
tion generally designated 18 to secure it at its other end in an 
underlying relation to an end portion of the adjacent crossbar 
to permit relative expansion and contraction of the rail sec 
tions. The fixed connection 17 is shown as a flat plate 17a on 
each end of the crossbar which is disposed over the top of the 
rail and is fixedly secured thereto as with bolts or like 
fasteners. The slidable connection 18 is shown as a flat plate 
18a on each end of the crossbars each of which are disposed 
on top of the rail and is slidably secured thereto by providing 
longitudinal slots in the plate and headed members on the rail 
which slide in the slots in a manner similar to that shown in the 
expansion joint particularly shown in FIGS. 3 and 4 hereafter 
described. While only one tower has been shown for illustra 
tion purposes, it is understood that the rails are supported in a 
similar manner by a series of similar towers disposed along the 
entire railway course. The adjoining spaced end portions of 
the adjacent rail sections are yieldably coupled together by an 
expansion joint generally designated by numeral 16 which per 
mits their normal thermal expansion and contraction and in 
general reduces compression loading produced by the 
downward bending of said rail span under the weight of a vehi 
cle. In FIG. 2 there is shown an alternative support for a pair 
of rails 15 in the form of a T-shaped tower 19 having a T-bar 
20 suppórting a pair of crossbars 21 which are arranged to 
support a pair of oppositely disposed rails 15; each rail having 
a fixed connection at one end and a slidable connection at the 
other end in a manner similar to that described with reference 
to FIG.1. 
As shown in FIGS. 3 through 5the adjoining end portions of 

two rail sections designated 22 and 23 are held in a spaced 
apart relationship by tower supports in the same manner as 
shown in FIGS. 1 or 2 to form a gap 24 therebetween which al 
lows for thermal expansion and contraction of the rail sec 
tions. In general this rail expansion joint includes a connector 
portion assembly secured on or otherwise formed as a part of 
one rail section and a connector portion assembly secured on 
or otherwise secured to the other rail section and these con 
nector portion assemblies are aligned with one another and 
coupled together by a resilient biasing arrangement held 
under tension in a manner to oppose the compression loading 
forces in the upper portions of the rail sections. More specifi 
cally, typical rail sections are of an I-shaped cross section hav 
ing an upper flange F', a web and a lower flange F'. Each con 
nector portion assembly is formed of three similar connector 
portions and for rail section 22 are herein referred to as the 
top connector portion 28 and side connector portions 31 and 
32. In turn, the other rail section 23 has a top connector por 
tion 33, side connector portions 34 and 35. The connector 
portions on rail section 23 are substantially longer than the 
connector portions on 24 and extend a substantial distance 
beyond the end of rail section 22 and extend in a close-fitting 
relation to the upper portion of rail section 23. 
Each of the connector portions on rail 22 are of generally 

identical construction and may be generally characterized as 
shaped to conform to the cross section of the upper portion of 
the rail on which they are disposed. Each of these connector 
portions is generally U-shaped across its width and of 
generally right-angle shape across its length. Each comprises a 
bottom plate 37 which rests on the rail and is secured thereto 
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as by welding and a projecting plate 38 which is disposed at 
right angles to the plate 37. In addition there is provided a pair 
of spaced sideplates 41 and 42 which are secured to the side 
edges of the bottom plate 37 and are secured to the ends of 
plate 38 to reinforce the support of the end plate 38. In a like 5 
manner, there is a top connector portion 33 on rail 23 and side 
connector portions 34 and 35 secured in a close-fitting con 
forming relation to the underside of the flange F" and along an 
upper surface portion of the web W. One corner of the side 
connector portions are rounded at 43 to conform to the shape 
of the rail. 
Each of the connector portions on rail 23 is of similar con 

struction to those on rail 22 and generally comprises a bottom 
plate 45, end plate 46 and triangular shaped sideplates 47 and 
48. Each of these connector portions is substantially shorter 
than those of rail 22 and are located inwardly a substantial 
distance from the end of rail 23. The opposing end plates 38 
and 46 of each of the opposing connector portions are in a 
spaced parallel and aligned relationship. The fastening 20 
between the opposing plates is shown as a bolt 49 which ex 
tends through aligned apertures in these opposing end plates 
having a nut 51 threaded thereon with a washer. A tension 
spring 52 is mounted on the threaded end portion of the bolt 
and is held under tension between the projecting plate 46 and 25 
the nut 51 with the head of the bolt bearing against the other 
projecting plate 38. Thus when the rail sections are under 
compression loading which is produced by the vehicle wheels 
traveling along the lower flange F' this rail section will tend to 
bow downwardly along its upper portion. The three compres- 30 
sion springs so located along the top and upper sides of the rail 
section and held under tension serve to oppose and reduce the 
compression loading forces in the upper portions of the rail 
section. A pair of flat plates 52 and 53 are also secured on 
each side of the lower portion of web W of the rail section 22 35. 
and extend in overlying relation to the web section 23 to help 
maintain alignment of the lower portions of these adjacent rail 
sections. 
The ends of the rail sections 22 and 23 are further con 

nected together slidably by a slidable joint using the exten- 40 
sions of connector portions on rail section 22 which extend 
over the ends of rail portion 23. The bottom plate of the con 
nector portions carried by rail section 22 have a plurality of 
elongated slots 55 herein shown as four through which headed 
or flanged members 56 extend which are secured on the ad- 45 
jacent rail. These flanged members 56 are arranged in a close 
fitting slidable relation with the outer surface of the plate so as 
to permit expansion and contraction lengthwise of the rails 
and at the same time will tend to resist lateral yielding or mis 
alignment. 
A rail-gap bridge for the wheel-contacting surfaces on the 

lower flange F' of rail sections 61 and 62, as shown in FIGS. 
6, 7 and 8, comprises similar bridges on opposite sides of web 
W. Each bridge is identical and comprises a thin, flat upper 55 
plate 63 which rests on the end portions of the upper surfaces 
of the lower flange F' to bridge or span the gap 24 between 
the rail sections 61 and 62 and a lower plate 64 under flange 
F' preferably identical in shape to the upper plate, the upper 
and lower plates being held together against the surface of the 60 
flange F' by an intermediate web 65. The sides of the upper 
plate are tapered outwardly in a lateral direction away from 
the web and are beveled or rounded along the upper edge sur 
faces, as at 66, to permit the wheel to smoothly roll over the 
upper plate and across the gap. This bridge arrangement 65 
prevents the drive wheel or lower bus wheel from striking the 
ends of the bottom flanges of the rail sections. 

in the carrier system shown in FIGS. 9 and 10 a pair of 
spaced V-shaped towers 71 are provided which carry spaced 
support overhead rails or track systems 72. The overhead rail 70 
sections of each system are slidably secured to the tower 
crossbars at one end by a joint 73 and fixedly secured to the 
crossbar of the next tower by a joint 74; the adjacent ends of 
two rail sections are interconnected by expansion joints 16 

4 
above described. A passenger vehicle 75 is shown supported 
on one track system 72 for vehicular movement. This carrier 
system has a stabilizer assembly on each side of the tower 
which is associated with the vehicle to prevent lateral outward 
swinging of the vehicle. This stabilizer assembly includes a 
track 76 on each side of the tower which is supported from 
cross bracing 77 extending across the top of the rails disposed 
at spaced intervals along the rail sections between the cross 
bars of the tower and also between towers. A similar type of 
carrier system having a stabilizer assembly including a track 
78 and rollers 79 carried by the vehicle is illustrated more fully 
on a Y-shaped tower 80 in FIGS. 11 and 12. A vehiclc 81 de 
pends from one of the rails on this carrier assembly. The vehi 
cle 81 has the rollers 79 on its inner side which ride along this 
track 78, the track being flanged to prevent their lateral move 
ment. A modified form of tower shown in FIG. 13 designated 
by numeral 82 is generally Y-shaped and includes an addi 
tional leg 83 depending from and formed as an extension as 
one of the upper legs of the Y which terminates in a footing at 
the bottom on the ground. This leg resists spring tension at the 
curve of the track system. 

Although the present invention has been described with a 
certain degree of particularity, it is understood that the 
present disclosure has been made only by way of example and 
that changes in details of structure and system components 
may be made without departing from the spirit thereof. 
What is claimed is: 
1. In a transportation system including suspended vehicle 

carrying rail sections arranged in end-to-end relation to one 
another, said rail sections having a lower portion forming a 
support track for the vehicle, an expansion joint for adjacent 
end portions of said sections comprising means interconnect 
ing adjacent ends of said rail sections including resilient bias 
ing means mounted under tension arranged for applying 
forces along the top and both sides of the upper end portions 
of said rail sections in a direction longitudinally thereof tend 
ing to pull the adjacent cnds of said rail sections together so as 
to resist compression loading in the upper portion of the rail 
sections under the weight of a vehicle while permitting expan 
sion and contraction of the adjacent rail sections. 

2. In a transportation system as set forth in claim wherein 
said resilient biasing means includes a spring member between 
the upper edges of the adjoining ends of the rail sections. 

3. In a transportation system as set forth in claim 1 wherein 
said rail sections are l-shaped in cross section including a 
lower flange over which vehicle wheels travel and bridging 
means for spanning the gap between the ends of the lower 
flanges to prevent excessive wear. 

4. In a transportation system including suspended vehicle 
carrying rail sections in end-to-end relation to one anothcr, 
said rail sections having a lower portion forming a support 
track for the vehicle, and an expansion joint for adjacent end 
portions of said sections comprising tower means having 
spaced support portions to dispose the ends of adjacent rail 
sections in spaced relation to one another, means intercon 
necting adjacent ends of said rail sections including resilient 
biasing means mounted under tension arranged for applying 
forces along the top and sides of the upper end portions of said 
rail sections in a direction longitudinally thereof tending to 
pull the adjacent ends of said rail sections together so as to re 
sist compression loading in the upper portion of the rail sec 
tion under the weight of a vehicle while permitting expansion 
and contraction of the adjacent rail sections, 

5. In a transportation system as set forth in claim 4 wherein 
said tower means has a slidable connection with one end por 
tion of a rail section and a fixed connection with the other end 
of the same rail section to permit movement along the rail sec 
tion. 

6. In a transportation system including vehicle-carrying rail 
sections supported in end-to-end relation to one another, said 
rail sections having a lower portion forming a support track 
for the vehicle, tower means having spaced support portions 

between the legs of the same tower in the same manner as 75 connected inwardly of the ends of the adjacent rail sections to 



3,613,600 
5 

suspend the rail sections and dispose their ends in spaced rela 
tion with slidable lengthwise movement of one end connection 
of each rail section, and an expansion joint between adjacent 
end portions of said rail sections, said joint comprising means 
connecting said adjacent ends including a first connector por 
tion on an upper portion of one rail section having projecting 
means extending outwardly therefrom, a second connector 
portion on an upper portion of the other rail section aligned 
with said first connector portion and having a second project 
ing means arranged opposite to and in alignment with said first 
projecting means, and resilient biasing means held under ten 
sion by said first and second projecting means arranged for ap 
plying forces along the top and both sides of the upper end 
portions of said rail sections in a direction longitudinally 
thereof tending to pull the adjacent ends of said rail sections 
together so as to resist compression loading in the upper por 
tion of a rail section resulting from the downward bending of 
the rail section span under the weight of a vehicle while per 
mitting normal expansion and contraction at the adjoining 
ends of the rail sections. 

7. In a transportation system as set forth in claim 6 wherein 
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6 
said first and second connector portions are shaped to con 
form to the cross section of the upper portion of the associated 
rail section and fit in a mating relationship thereon. 

8. In a transportation system as set forth in claim 7 wherein 
said rail sections are I-shaped in cross section and each said 
connector portion includes a top member which overlays the 
upper flange and side members which extend under the upper 
flange and along the upper portion of the web on the as 
sociated first and second rail sections. 

9. In a transportation system as set forth in claim 6 including 
means slidably interconnecting first connector portion with 
the other of said second rail sections. 

10. In a transportation system as set forth in claim 9 wherein 
said slidable interconnecting means between said first connec 
tor portion and said second rail section includes headed 
member means carried by said second rail section arranged to 
slidably move in slotted portions on said first connector por 
tion and bear against said first connector portion to resist mis 
alignment at the ends of said rail sections. 


