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(57) Abrége/Abstract:
A rallway crossing, sometimes referred to as a diamond crossing, has four substantially identical crossing beams which have

cutouts made for a wide range of crossing angles. At least two separate base plates are cut to fit the required crossing angle and
positioned beneath the crossing beams. Each crossing beam has a flangeway groove extending along at least a portion of the
beam length and each beam has integral rail shaped ends for connection to a standard raill section. The crossing beams have
top cutouts and bottom cutouts that intersect and are set for a predetermined crossing angle. Boltless locator pins prevent
horizontal movement of the top and bottom beams on the plates, and elastic fasteners hold the top and bottom beams to the
plates to restrict vertical movement between the top and bottom beams and the plates.
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ABSTRACT OF THE DISCLOSURE

A railway crossing, sometimes referred to as a
diamond crossing, has four substantially identical
crossing beams which have cutouts made for a wide range
of crossing angles. At least two separate base plates
are cut to fit the required crossing angle and positioned
beneath the c¢rossing beams. Each crossing beam has a
flangeway groove extending along at least a portion of
the beam length and each beam has integral rail shaped
ends for connection to a standard rail section. The
crossing beams have top cutouts and bottom cutouts that
intersect and are set for a predetermined crossing angle.
Boltless locator pins prevent horizontal movement of the
top and bottom beams on the plates, and elastic fasteners
hold the top and bottom beams to the plates to restrict

vertical movement between the top and bottom beams and

the plates.
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RAILWAY DIAMOND CROSSING

The present invention relates to railway crossings
and more particularly to a railway crossing formed from

5 four substantially identical crossing beams that have

cutouts made for any angle in a range of crossing angles.

Rallway crossings, generally referred to as diamond
crossings, occur where one railway line crosses over
another. At the present time most railway crossings have

10 to be individually designed because the crossing angles
vary from one crossing to another. It has been found
that 1n general no two crossings have the same crossing
angle. This means that each and every crossing has to be
custom designed and custom made. Railway crossings wear

15 faster than continuous railway lines due to train wheels
impacting at the crossing points. This generally results

1n the crossings having to be replaced or repaired

frequently. As these crossings are custom designed, in
other words are non-standard, then the costs of replacing

20 or repalring crossing members are high.

Attempts have been made to make a standard railway

crossing and one example is shown in U.S. Patent

1,743,224 to Kopp. This patent shows solid rail

sections, each one rectangular in cross-section with
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flangeway grooves therein and cutouts where two top rail
members 1ntersect with two bottom rail members. The rail
members are attached to a single base plate and, as can
be appreciated, the size of the plate is large and
shipping a plate of this size to a site would be
difficult. Furthermore, a large plate does not provide
access to rallway ties, so one is not able to get
underneath the plate to provide the necessary compaction
to support the crossing. Furthermore, Kopp shows the
ralil sections beling attached to railroad ties by spikes
that engage a bottom flange of the rail section, and pass
through holes provided in the base plate. Thus, 1if the
spikes become loose, the rail sections tend to separate

from this base plate which can result in excessive

movement causing wear and tear.

It has now been found that we can make a railway
crossing using four substantially identical crossing
beams which have cutouts made therein for any crossing
angle in a range of crossing angles to suit each crossing
requlirement. We have also found that we can attach the
crossing beams to at least two separate base plates cut

to fit the required crossing angle, each plate supporting
an individual top beam with the bottom beams extending
across both plates. Thus, one is able to avoid having a
single large base plate which makes for easier shipping

and permits tamping at the crossing.
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Another improvement in the railway crossing
according to the present invention is having the ends of
the crossing beams shaped to form a standard rail section
and utilizing a welded rail connection between the

crossing beams and standard rails.

A still further improvement in the present invention
1s providing locator pins to hold gauge and prevent
racking between the crossing beams and the plates which
are 1ndependent of the connections between the plate and
the railway ties. Also spring clips are provided which
restrict vertical movement between the plate and the
crossing beams. The locator pins and the spring clips
are completely independent of the connection between the

base plates and the railway ties.

The present invention provides a railway crossing
comprising:

four substantially identical crossing beams, each of
sald crossing beams having a flangeway groove extending
along at least a portion of a beam length, each of said
crossing beams having an integral rail shaped end for
connection to a standard rail section;

two of the crossing beams, representing bottom beams
for a first railway line, having top cutouts;

the two remailning crossing beams, representing top
beams for a second railway line, having bottom cutouts

fitting over the top cutouts in the bottom beams, and
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flangeway grooves 1n the top surface thereof for the
first railway line, the cutouts in the top and bottom
beamg set for a predetermined crossing angle;

at least two base plates shaped to the predetermined
crossing angle, at least one of the two plates positioned
under one of the beams and a portion of another of the
beams, and

boltless locator pins preventing horizontal movement
of the top and bottom beams on the plates and elastic
fasteners holding the top and bottom beams to the plates
to restrict vertical movement between the top and bottom

beams and the plates.

In drawings which illustrate embodiments of the

present invention,
Figure 1 is a top view showing a 90° railway crossing

according to one embodiment of the present invention,

Figure 2 1is a top view showling a 45° railway crossing

according to another embodiment of the present invention,
Figure 3 18 a top view showling a standard crossing
beam according to one embodiment of the present
invention,
Figure 4 1s a side elevation showing the crossing

beam of Figure 3,
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Figure 5 1s a sectional view taken at line 5--5 of

Flgure 3,

Figure 6 is an end view showing the crossing beam of

Figure 4 taken at arrow A,

Figure 7 1s a side elevational view showing a top
crossing beam with bottom cutouts according to one

embodiment of the present invention,

Figure 8 1s a side elevation showing a bottom
crossing beam with top cutouts for matching the top

crossing beam of Figure 7.

A railway crossing 10 1s shown 1n Figure 1 with a
first railway line 12 at right angles to a second railway
line 14. Figure 2 shows another arrangement of a railway
crossing referred to as a diamond crossing wherein the
first railway line 12 1is at 45" to the second railway
line 14. Both the railway crossings shown in Figures 1
and 2 are made primarily of four substantially 1identical
crossing beams 16 as shown 1n Figures 3 to o. The
crossing beams 16 are all the same length for a specific
range of crossing angles, for example, one length of
crossing beam 16 is suitable for c¢rossing angles varying
from 45° to 90°. A second length of c¢rossing beam 1¢ 1s

required for a crossing angle in the range of 10" to 45°.
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The crossing beams 16 are made from wear resistant
steel such as manganese steel, heat treated steel or
bainitic steel. Other suitable steels may also be used.
The beams 16 are cast and/or machined and have a
substantially rectangular cross-sectional shape with
bottom flanges 18 extending out from either side of the
cross-sectlonal shape. On the top surface 19 of the
beams 16 1is a flangeway groove 20 which extends for a
sufficient distance on the crossing beam so that the
crossing position 21 where the rails cross always have
the groove 20 and the flange protection portion 22. A
rail shaped end portion 24 is formed at both ends of the
crossing beams 16. This end portion 24, which is
integral with the crossing beam 16 itself, has a cross-
section that i1s identical to a standard rail section,
thus can be connected to a standard rail 26. As shown in
Figures 1 and 2, a short section of rail 26 is joined to

the end section 24 by welding or bolting.

At the end section 24 of each crossing beam 16 a
guard rail 29 1s shown attached which extends the
flangeway groove 20 to a flared section 30. The flared

section 30 on both railway lines are shown opposite each

other so that train wheel rims on both rails enter the
flared sections 30 at the same time. 1In railway
crossings that have crossing angles less than 90°, the
fLlared sections 30 are not necessarily opposite each

other. Guard rails 29 may be used either on one side or
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both sides of the crossing beams 16. In some cases guard
rails 29 are not used at all. They are generally made
from standard rall sections. Hollow sections 32 on the
underneath of the c¢rossing beam lée are provided in
locations where cutouts are not going to be made for a
speclfic range of crossing angles. As can Dbe seen 1n
Figures 3 and 4, four hollow sections 32 are shown. The
purpose of the hollow sections 3¢ 1s primarily to reduce
the weight of the crossing beam 16 and thus reduce cost

and allow easiler handling of the unit.

Each crossing beam 1l6 has cutouts that match four
beams together to form a railway <Crossing. Two of the
crossing beams lt are bottom beams which are connected to
the secondary raillway line and the other two beams are
top beams which are connected to a main rallway line. In
each case the top and bottom beams are cut from a
standard crossing beam similar to that shown 1n Figures 3
to 6. Figure 7 shows a top crossing beam 40 which has
bottom cutouts 42 for a 90" crossing angle. The crossing
angle can be varied from 45%° to 90° in one length and
less than 45° for a longer crossing beam. Tne bottom
cutouts 42 also have cuts through the flanges, for
example a 45° cut for a 90° crossing as shown in Figure
1. The bottom cutouts 4Z have a sufficient depth to
match the bottom beams. A crossing flangeway groove 44
1s positioned on the top surface 19 of the top beam 40

for the railway c¢rossing. A bottom beam 40 1s shown 1in
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Figure 8 with top cutouts 48 designed to receive the

bottom cutouts 42 of the top beam 40 and having 45°¢ cuts

in the flanges 18 so a gap is left between the flanges 18
of the top beams 40 and the bottom beams 46. The surface

19 of the crossing beams are level at the crossing.

Whereas the flanges 18 are shown having 45° cuts therein,

this angle changes when the crossing angle is less than
90°. As shown 1in Figure 2, the flanges are cut at

different angles so there is always a gap left between
the flanges 18 of the top beam 40 and the flanges 18 of
the bottom beam 46. In one embodiment the depth of the
top cutout 48 1in the bottom beam 46 and the bottom cutout
42 1n the top beam 40 is sufficient so that a small space
exlists between the cutouts when the crossing members are
assembled. Thus, 1in this case the section of the top
beam 40 acts as a bridge across the bottom cutout 48 with
the full load of the wheel being carried on this bridge.

In another embodiment the cutouts 42,48 are made so that
the bottom cutout 42 i1n the top beam 40 rests on the top
cutout 48 1in the bottom beam 46. In this case the load
18 transferred through surface contact rather than the
top beam 40 forming a bridge.

In yet a further embodiment a small space may be
left between the cutouts and resilient material such as
an elastomeric pad 49, as shown in Figure 8, may be
placed therein to evenly spread the load between the

beams. Thus the top beam 40 would
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not act solely as a bridge, but the wheel load would be
taken by both beams.

In one embodiment, two base plates 50 are provided
underneath the crossing beams as shown in Figures 1 and
2. In Figure 1 the base plates are shaped to a 90°
crossing, whereas in Figure 2 the base plates are shaped
to a 45°. The base plates 50 are 1dentical for one
crossing angle and, as shown in Figure 1, are arranged to
pass completely under the top beam 40 and have extensions
52 to support a portion of both the bottom beams 46
extending outwards from the top beam 40, and an extension

-

54 to support one bottem beam 46 extending inwards to

meet the adjacent plate 50. Both bottom beams 46 extend
across the two plates 50 spanning the joint between the
plates. Thus, these plates 50 spread the load from the
bottom crossing beams 46, but each plate supports the

full load from the top crossing beam 40.

In other embodiments more than two plates may be

supplied that are each positioned under one or two beams.

The crossing beams 1o are attached to the plates 50

by means of elastic fasteners such as spring olips 58.
Different types of elastic fasteners are avallable 1n the
market today. These spring clips 58 extend over the
flanges 18 of the crossing beams 16 and allow restricted

vertical movement between the crossing beams 16 and the
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plates 50. Two types of suitable spring clips 58 are
PANDROL or SAFELOK, both names being registered

CLrademarks. Other types of elastic fasteners may be

used.

Locator pins 60 are provided to prevent horizontal
movement between the crossing beams 16 and the plates 50.
As shown 1n Figures 1 and 2 rods or tubular locking pins
60 extend up a short distance from holes in the plates 50
at convenient positions and fit into semi-circular
grooves 62 cut in the flanges 18 of the crossing beams
16. The locator pins 60 are rigidly held to the plates
50. The locator pins 60 are provided on both sides of
the crossing beams, thus horizontal or sideways movement
1s restricted. By the use of the locking pins 60 and the
spring clips 58, the crossing beams 16 are firmly
attached to the plates 50 without the use of bolts or
spikes, and a cushioning is provided by the spring clips

58.

Attachment holes 64 in the plates 50 are shown in
Figures 1 and 2 wherein the plates 50 are attached by

bolts or spikes to railway ties (not shown) in the normal
manner. In some i1nstances the ties may be wood, in other
instances concrete or other known materials may be

provided. The actual attachment of the plates 50 to the

rall supports is not considered part of the present

invention.
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In one embodiment, for crossing angles between 90°
and 45° the overall length of the crossing beams 16 is 15
feet. This dimension is in no way limiting either to the
length of the crossing beam 16 or to the crossing angle.
As each crossing beam 16 is identical until the cutouts
are made to represent top beams 40 and bottom beams 46,
they become a standard item. To produce a railway
crossing, four standard crossing beams 16 are taken from
stock and cuts in the beams 16 are made at the required
crossing angle to represent bottom cutouts 42 in the top
beam 40 and top cutouts 48 in the bottom beam 46. The
plates 50 are cutout to match the required crossing
angle. The locator pins 60 are then inserted to position
the top and bottom beams 40,46 in place on the plates 50
and the spring clips 58 are fitted to hold the beams
40,46 down. The assembly may be done on site to avoid

the necessity of transporting large assemblies.

When the crossing angle is between approximately 10°
and 45°, then the length of the crossing beams increases.
For small crossing angles, then two crossing beams are
provided per rail with a short rail length in between.

The cutouts always occur in the crossing beams. GCuard

rails may be provided between crossing beams to extend

the flangeway grooves for the full length of the

crossing.
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Whereas two top beams and two bottom beams have been
disclosed herein, in another embodiment four identical
crossing beams may be provided, each beam having one top

cutout and one bottom cutout so that the beams notch

together, each overlapping the other similar to folding

the top flaps of a cardboard box.

Various changes may be made to the embodiments shown
herein without departing from the scope of the present

invention which is limited only by the following claims.
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WE CLAIM:

1.

A raillway crossing comprising:

four crossing beams, substantially identical to one
another in shape, each o0f said crossing beams having
a flangeway g¢groove extending along at least a
portion of a beam length, each of said c¢rossing
beams having an integral rail shaped end for

connection to a standard rall section;

two of the crossing beams, representling bottom beams

for a first railway line, having top cutouts;

the two remaining crossing beams, representing top
beams for a second railway 1line, having bottom
cutouts fitting cover the top cutouts 1n the bottom
beams, and flangeway grooves 1in the top surface

FQ

thereof for the first railway line, the cutouts 1in

the top and bottom beams set for a predetermined

crossing angle;

at least two base plates shaped to the predetermined

crossing angle, at least one of the two plates
positioned under one of sald crossing beams and a

portion of another of said crossing beams; and
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boltless locator pins preventing horizontal movement
of the top and bottom beams on the plates and
elastic fasteners holding the top and bottom beams
to the plates to restrict vertical movement between

the top and bottom beams and the plates.

The railway crossing according to claim 1 wherein
each of said two base plates are positioned under
one of the top beams and a portion of the bottom
beams, the bottom beams extending across both of

sald base plates.

The railway crossing according to claim 2 whereiln
the two base plates are substantially 1identlical 1in

shape.

The railway crossing according to claim 1 whereiln
the predetermined crossing angle 1s 1n the range of

about 45° to 90°.

The railway crossing according to claim 1 whereiln
the predetermined crossing angle 1s 1n the range of

about 10° to 45°.

The railway crossing according to claim 1 wherein

the crossing beams have lower flanges on both sides.

R T S 11T IO TP 1] S B T H B B L [P LRI LT N R e I e P T L L 11 R Sl T e . : A IO L ALY TP L TR T T B T T L Y CH L T L
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The railway crossing according to claim 6
whereiln the locator pins comprise tubular members
attached to the plates and projecting upward

therefrom, and cutouts in the flanges on both sides

of the crossing beams to engage the tubular members.

The railway crossing according to claim 6
wherein the elastic fasteners comprise spring clips
attached to the plates, the spring clips extend over
the flanges of the beams and provide limited

vertical movement between the plates and the beams.

The railway crossing according to claim 1
wherein the crossing beams are cast or machined from
wear resgsistant steel with a substantially
rectangular cross-section, and are substantially
solid with hollowed portions positioned where

cutouts for said predetermined crossing angle do not

OCCUr.

The railway crossing according to claim 9
wherein the crossing beams are made from wear
resistant steel selected from the group consisting

of: heat treated steel, manganese steel, and

balinitic steel.

The railway crossing according to claim 1
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wherein the top cutouts in the bottom beams and the
bottom cutouts 1in the top beams are arranged to have
a space at the cutouts between the top beam and the

bottom beam, thus the top beam forms a bridge at the

cutouts.

The railway crossing according to claim 11
including resilient material in the space between
the top beam and the bottom beam to evenly spread

the load between the beams.

The railway crossing according to claim 1

wherein the integral rail shaped ends are welded to

standard rails.
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