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ABSTRACT OF THE DISCLOSURE

A compromise rail 1s formed of a single length of stock rail. One end of the rail 1s
forged over a distance of 19-48 inches to reduce the height of the forged portion, which is

then machined to match the running rail to which that end i1s to be attached. The

Invention avoids the expense and inconvenience of flash butt welding a forged section to

a uniform profile rail as 1s done in prior art compromise rails.
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TITLE OF INVENTION

COMPROMISE RAIL

TECHNICAL FIELD OF THE INVENTION

This invention relates to a compromise rail for effecting a transition between two

rails having different profiles.

BACKGROUND OF THE INVENTION

Within a railway network of a given gauge, rails of different sectional protiles may
be used. For example, such profiles may vary in the base to head height, the width of the
web, the width of the head or the width of the base. One prior art approach to effecting a
transition between two rails having different profiles is to provide a compromise joint bar
which is attached to the two rail sections of differing profiles. The compromise joint bar
is typically wedged into and secured to the fishing areas of the two rails to be joined. Fig.
1 illustrates such an approach. The compromise joint bar approach suffers the
disadvantage of being a mechanical joint in track work, and as 1s the case with such

joints, this results in discontinuities between the rail ends, broken bolts and high wear and

maintenance costs.

With the advent of continuous welded rail, an alternative approach has been to
provide a compromise rail which is inserted between the running rails having different
profiles. As shown in Fig. 2, the compromise rail includes a first section 12 having a
profile matching the profile of a running rail to which one end of the compromise rail 1s
to be attached. A transition section 14 1s formed at the end of the first section 12. The
end of the transition section 14 1s flash butt welded at 16 to a section 18 having a uniform

profile matching the running rail to which the other end of the compromise rail is to be
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attached. The transition section 14 therefore has a profile that varies between the profiles
of the two running rails. This is done by forging, bending and machining one end of the
compromise rail over a distance of approximately 10 or 11 inches. The forging creates
the change in profile. The bending and machining ensures that the gauge lines will match
up. Bending and machining are used so that the web of the forged section will also match

up with the web of the uniform profile section.

The use of a uniform profile section 18 in the compromise rail of the prior art
provides a length of rail which can be cut in the field so as to match the length of the
compromise rail to the length of the gap between the two running rails and provides a
reliable match to the profile of one of the running rails. It also allows the forged portion

to be very short.

Typically, thermite welding is used to weld the compromise rail to each running
rail. But thermite welding is time consuming. In order to avoid disruptions in rail traffic,
installers sometimes provide a temporary joint between the compromise rail and the
running rail and defer thermite welding until traffic conditions improve. The temporary
joint is accomplished by providing holes in the web of the uniform profile section of the
compromise rail and using a standard joint bar to temporarily secure the uniform profile

section of the compromise rail to the running rail.

A disadvantage of the compromise rail of the prior art is that the flash butt welding

which is typically used to attach to uniform profile section to the forged section 1s very

exXpensive.

It is therefore an object of the present invention to provide means for establishing
an effective transition between two rail profiles that avoids the expense of flash butt

welding a uniform profile section to a forged section, yet still provides the advantages of
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a compromise rail which may be cut in the field to the match the gap between two

running rails to be matched.

It is a further object of the invention to accommodate a temporary joint between

the compromise rail and the running rails.

SUMMARY OF THE INVENTION

According to the invention, the uniform profile section of the compromise rail 1s
essentially eliminated so as to avoid the need for a flash butt weld operation. In order to
accommodate a temporary joint between the compromise rail and a running rail, the
forging is extended such that it includes a segment matching the profile of one of the
running rails and being at least 19 inches long. This is the approximate minimum length
required for the use of a typical joint bar. The extended length of the forging also ensures

that sufficient space will be available for eventual thermite welding to the running rail in

the field.

Accordingly, this invention comprises a compromise rail for providing a transition
between two running rails having different profiles, said compromise rail being entirely
forged and having a first section having a substantially uniform first profile along the
length of said first section, a second section having a substantially uniform second profile
along the length of said second section, and an intermediate section effecting a transition

from said first profile to a second profile, said second section having a length of at least

19 inches.

Although forging a length of 19 inches is more difficult to achieve than the prior

art forging which extends a distance of perhaps 10 inches, the cost saving in avoiding the
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use of uniform profile rail section that needs to be flash butt welded justifies the extra

effort involved in producing a longer forging.

Other aspects and features of the invention will be appreciated by reference to the

5  detailed description of the preferred embodiment which follows and to the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a compromise joint bar according to the prior art;

10

Fig. 2 is a perspective view of a compromise rail according to the prior art;

Fig. 3 is a perspective view of a compromise rail according to the invention; and,

15 Fig. 4 is a plan view of a compromise rail according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
OF THE INVENTION
20
Figure 1 illustrates a compromise joint bar according to the prior art. The
compromise joint bar 2 extends between a running rail 4 having a first profile and a
running rail 6 having a second profile. The compromise joint bar 2 i1s wedged and
secured in the fishing areas 8 of the running rails to be joined.
25
Figure 2 illustrates a compromise rail 10 according to the prior art. It includes a
first section 12, a transition section 14 and a uniform profile section 18. Uniform profile

section 18 consists of standard rail having a profile matching the profile of a first running
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rail (not shown). Sections 14 and 18 are flash butt welded as at 16. Transition section 14
is formed by forging the end of first section 12 so as to have a first end 20 having a
profile matching the profile of section 12 and a second end 22 matching the profile of the
uniform profile section 18. Forged transition section 14 may also be machined and/or

bent to further ensure matching of the positions of the webs and gauge side at tlash butt
weld 16.

Fig. 3 is a perspective view of a compromise rail according to the invention. The
entire compromise rail is formed from a single section of rail. A first section 24 consists
of a length of substantially uniform profile. A second section 26 is of a substantially
uniform profile different from the profile of first section 24. The length of second section
26 is preferably at least 19 inches, being the minimum length needed to accommodate a
typical joint bar. However the length may be up to 48 inches. Intermediate section 28
effects a transition from the profile of first section 24 to the profile of second section 26.

Sections 24 and 26 have gauge lines and head heights that match.

The forged transition section 28 according to the invention is manufactured 1n a
manner similar to that used to manufacture the forged transition section 14 of
compromise rails according to the prior art, except that the end of the forged portion 1s
extended in length as at 26, and no additional rail section is flash butt welded to the
forged portion. Accordingly, a length of rail having a uniform profile throughout its
length is first cut to approximately the desired length of the compromise rail. One end of
the rail is then forged in an open die to reduce the height of the rail in section 26 and to
introduce a transition in height at intermediate section 28 between the unreduced height
of the rail and the reduced height of section 26. Section 26 is thereby reduced in height to
the height of the shorter of the running rails to be matched. The forging process i1s

preferably performed such that it is preferentially the web of the rail which undergoes

deformation rather than the head or the base.
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Once the desired height is achieved for section 26 and a transition is effected
through intermediate section 28, those sections will typically be machined to remove any
bulge material caused by the reduction in height. Section 26 will usually also be further

machined to generate the desired rail profile to match the profile of the running rail to

which it will be attached.

If the widths of the heads for section 26 and section 24 are not equal (1.e. if the
machining of section 26 involved a change in the width of the head), intermediate section
28 will also be bent to align the gauge lines of sections 24 and 26. Bending is preferable
to machining as it will also align the web of section 26 to match the web of the running

rail to which section 26 is to be attached.

In the field, the compromise rail according to the invention would first be cut a
certain distance inward from end 30 so as to provide an overall length for the compromise
rail which matches the gap between the two running rails at either end of the compromise
rail. It will be appreciated that any reduction in length ot the compromise rail should be

achieved by cutting inward from end 30 rather than cutting the forged section 26.

Once the compromise rail has been inserted between the two running rails,

thermite welding may be used at each end to produce continuous welded rail track work.
In cases where the time or equipment required to establish a thermite weld 1s 1nsuttficient,

holes may be provided in the web portion of section 26 so as to accommodate a temporary

joint bar to be bolted to both section 26 and the adjacent running rail.

The compromise rail according to the invention therefore completely avoids the

need to flash butt weld two components to produce the compromise rail. Providing a

forged transition section which extends to a length of running rail profile provides an

-
‘.
‘.




CA 02307982 2000-05-09

appropriate rail section for welding to the running rail. The length of the extended forged

section is at least the minimum length needed to accommodate the use of standard joint

bars for temporary installation of the compromaise rail.

It will be appreciated certain variations may be practiced on the preferred

embodiment without departing from the scope of the invention.
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CLAIMS

A compromise rail for providing a transition between two running rails having
difterent profiles, said compromise rail having a first and a second ends, a first
section extending from said first end and having a substantially uniform first
profile along the length of said first section, a second section extending from said
second end and having a substantially uniform second profile along the length of
said second section, said second profile being different from said first profile, an
intermediate section between said first and second sections, said intermediate
section effecting a transition from said first profile to said second profile, said first,
second and intermediate sections having common gauge lines, and wherein said

compromise rail 1s formed from a single length of rail stock.

A compromise rail as in claim 1 wherein said intermediate section and said second

section are forged from said length of rail stock.

A compromise rail as in claim 1 wherein said second section has a length of

between 19 and 48 inches.

A compromise rail for providing a transition between two running rails having
difterent profiles, having a first section having a substantially uniform first profile
along its length, a second section having a substantially uniform second profile
along its length, said second profile being different from said first profile, an
Intermediate section between said first and second section said intermediate

section effecting a transition from said first profile to said second profile, said first,

second and intermediate sections having common gauge lines, wherein said

compromise rail is formed from a single length of rail stock, said intermediate and




10

15

20

25

CA 02307982 2000-05-09

second section are forged from one portion of said length of rail stock and wherein

said second section has a length between 19 and 48 inches.

A method of manufacturing a compromise rail for providing a transition between

two running rails having different profiles, comprising the steps of:

providing a length of rail stock having a substantially uniform original

profile and a substantially uniform original base to head height along its

length;

forging a portion of said rail stock extending inward at least 19 inches from
one end thereof so as to uniformly reduce the base to head height of said
portion and to create a transition between said portion and the balance of
said length of rail such that one end of said transition has said original base

to head height and the other end of said transition has said reduced base to

head height.
A method according to claim 5 further comprising the steps of:

machining said portion to remove bulge material and to modity the profile

of said portion.

A method as in claim 6 further comprising the step of bending said transition so as
to align the gauge lines of said portion and of the balance of the length of rail

which has not been machined.
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.2 (PRIOR ART)
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