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(57) Abstract: A railway rail pad (1), for use beneath a railway rail in a rail fastening assembly as cushioning and/or electrical -
sulation, has first and second major faces (2, 3), the first face (2) having a rail seat portion (20) on which a foot of a railway rail
sits when the pad (1) 1s 1n use, and side members (4A, 4B) attached to and extending from two opposite edges of the first face (2)
of the pad (1). The side members (4A, 4B) are arranged so as to be located on respective opposite sides of the railway rail when
the pad (1) 1s 1 use such that the rail seat portion (20) of the pad (1) lies between respective inwardly- facing wall faces (41A,
41B) of the said side members (4A, 4B). When the pad (1) 1s not under load and 1s placed so as to rest on a surface with the first
face (2) of the pad (1) uppermost and part of the surtace lying beneath the rail seat portion of the pad, an mnclination angle (o-1,
02) between the wall face (41A, 41B) of each side member (4A, 4B) and that part of the surface beneath the rail seat portion on
which the pad (1) 1s resting 1s greater than 90c. When the pad 1s not under load, the first face 1s substantially convex in a vertical
plane that 1s perpendicular to the longitudinal axis of the rail when the pad 1s n use.
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RATLWAY RAIL PAD

The present invention relates to a raillway raill pad.

Railway rail pads are used in a railway rail fastening
assembly beneath the railway rall to provide cushioning
and/or electrical insulation. Prior art rail pads have
substantially rectangular rail seat portions, on which the
foot of a railway rail sits when the pad 1s in use, which
are made of resilient material and have protrusions (e.d.

studs or ribs) or depressions on one or both faces. Some

prior art pads have parts (‘ears’) which extend from the

four corners of the rail seat portion and define recesses
on opposite sidesg of the rail seat portion which are shaped
sO as to engage respective ralilway rall clip anchoring
devices, thereby to prevent creep of the pad.

Figure 1 of the accompanying drawlngs shows a
previously-proposed rail pad 100, disclosed 1in
WO2007/096616, which is provided with upstands 400
integrally formed with the rail seat portion 200 along
opposite edges thereof so as to extend along only a central
part of each edge, the upstands 400 forming insulation
members for electrically insulating the rail foot from rail
clip anchoring devices. This prior art pad is intended for
use with a rail clip driven laterally onto the rail, for
example a rail clip as disclosed in W093/12294 or
W02007/096616. Such a rail pad, together with tce

insulators provided on the toes of the railil clips, replaces

the use of additional loose components, called “side post’
insulators, i1n rall fastening assemblies.

When laying rallway track, a railway rall 1s inserted
or "threaded” between rail clip anchoring devices secured

to a rail foundation, rail pads having previously been
placed on the rail foundation between the anchoring
devicesg. If the rail pads have upstands, such as disclosed
1in WO02007/096616, the upstands can make i1t more difficult
to thread the rail, as the rail foot 18 a clcose fit between

the upstands.
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Tt is desirable to provide a railway rail pad which
allows rails to be threaded more easily. '

According to an embodiment of a first aspect of the
present invention there is provided a railway rall pad for
use beneath a railway rail in a rail fastening assembly as

cushioning and/or electrical insulation, which pad has

first and second major faces, the first face having a rail
seat portion on which a foot of a railway rail sits when
the pad is in use and side members attached to and
extending from the first face of the pad on two opposite
sides of the rail seat portion, which side members are
arranged so as to be located on respective opposite sides
of the railway rail when the pad is in use such that the
rail seat portion of the pad lies between respective
inwardly-facing wall faces of the said side members;
wherein, when the pad is not under load and 1s placed so as
to rest on a surface with the first face of the pad
uppermost and part of the surface lying beneath the rail
seat portion of the pad, an inclination angle between the
inwardly-facing wall faces of each side member and that
part of the surface beneath the rail seat portion on which

the pad is resting is greater than 90°.

Alternatively, according to an embodiment of a first

aspect of the present invention there is provided a rallway

rail pad for use beneath a railway rail in a rail fastening
assembly as cushioning and/or electrical insulation, which
pad has a rail seat portion on which a foot of a railway
rail sits when the pad is in use and side members attached

to and extending from a first major face of the pad on Two

opposite sides of the rail seat portion, which side members
are arranged sc as to be located on respective opposite
sides of the railway rail when the pad 1s in use such that
the rail seat portion of the pad lies between respective
inwardly-facing wall faces of the sald side members;
wherein, when the pad is not under load and is viewed as 1t
would appear if placed so as to rest on a surface with the
first face of the pad uppermost and part of the surface

lying beneath the rail seat portiocn of the pad, an
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inclination angle between the inwardly-facing wall faces of
each side member and that part of the surface beneath the
rail seat portion is greater than 90°.

Alternatively, according to an embodiment of a first
aspect of the present invention there is provided a railway
rail pad for use beneath a railway rail in a rail fastening
assembly as cushioning and/or electrical insulation, which
pad has a rail seat portion on which a foot of a railway
rail sits when the pad is in use and side members attached
to and extending from a first major face of the pad on two
opposite sides of the rail seat portion, which side members
are arranged so as to be located on respective opposite
sides of the railway rail when the pad 1s in use such that
the rail seat portion of the pad lies between regpective
inwardly-facing wall faces of the said side members;
wherein the pad, when not under load, has a configuration
in which an inclination angle between the inwardly-facing
wall faces of each side member and an imaginary plane which

extends between two parts, located respectively on the said

opposite sides of the rail seat portion, of a second major
face of the pad, is greater than 90°.

Alternatively, according to an embodiment of a first
aspect of the present invention there is provided a railway
rail pad for use beneath a railway rail in a rail fastening
assembly as cushioning or electrical insulation, which pad
has a first major side and a second major side opposite toO
the first major side, the second major side being adapted
to contact a rail foundation when the pad 1s 1n use beneath

a railway rail; the first major side comprising a first

face of a rail seat portion of the pad, on which first face
a foot of a railway rail sits when the pad 1s 1in usg, and
two side members located such that the rail seat portion
lies between them, which side members extend from the said
first major side of the pad away from the said second major
side of the pad in a direction which 1is transverse with
respect to the rail seat portion and have respective
proximal ends adjacent to the said first major side of the

pad and respective distal ends spaced from the said first
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major side of the pad; and the second major face comprising
a second face of the rail seat portion opposite to the said
first face of the rail seat portion; wherein, when the pad
is not under load: the said first face of the rail seat
portion is substantially convex in a vertical plane that 1is
perpendicular to the longitudinal axis of the rail when the
pad is in use; and the said second face of the rail seat
portion is substantially concave in the said vertical
plane; such that the distance between the distal ends of
the gside members is greater than that between the proximal
ends of the side members.

Since in a pad embodying the present invention the wall
faces of each side member are inclined obtusely with
respect to the surface of a rail foundation on which the
pad is placed when the pad is not under load, 1in this
configuration of the pad the distance between the top of
the side members of the pad is increased as compared to the
prior art, providing a greater target for threading or the
rail between the rail clip anchoring devices on the rail
foundation with which the pad 1s used.

In a preferred embodiment, when the pad 1s not under
load, the first face is substantially convex 1n a vertical
plane that is perpendicular to the longitudinal axis of the
rail when the pad 1s 1n use.

In the or another preferred embodiment, when the pad 1is
not under load, the second face is substantially concave 1n
a vertical plane that is perpendicular to the longitudinal
axis of the rail when the pad i1s 1n use.

Preferably, when a railway rail is sitting on the rail

seat portion of the pad, the angle between Cthe inwardly-

facing wall face of each side member and that part of the
surface beneath the rail seat portion is substantially

equal to 90".

Desirably the pad is configured such that, under the

application of a load to the rail seat portion of the first

face of the pad in a direction towards the second face of
the pad, the inclination angle of the inwardly-facing wall

faces of the gide members with respect to that part of the
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surface beneath the rail seat portion changeg from greater
than 20" to substantially equal to 90°.

The wall faces of the side members preferably abut the
side edges of a rail when the pad is 1in use beneath the
ralil foot.

Accordingly, whiligt the separation between the side
members 1s such as to increase the target for threading as
the rail 1s threaded, when the rail 1s lowered onto the
rail seat portion and lcocad is applied to the pad, the pad
adopts a second configuration in which the wall surfaces

are upright and can be in close abutment with the rail

foot.
In the case that the first face 1s substantially convex

when the pad 1s not under load, preferably the first face
1s substantially flat when a railway rail is sitting on the
rall seat portion of the pad.

In the case that the second face 1s substantially
concave when the pad is not under load, preferably the
second face is substantially flat when the railway rail 1is
sitting on the rail seat portion of the pad.

The side members may be readily detachable from the
remainder of the pad. In this way side members which wear
more quickly than the remainder of the pad may be replaced
individually without the need to 1lift the rail and replace
the pad in i1ts entirety. Preferably, the side members

mechanically interlock with another portion of the pad.

Alternatively, and more preferably, the rail seat portion
and the side members ©of the pad are formed of a material,
or materials, which wear at substantially the same rate and
hence require replacement at approximately the same time.
Furthermore, close bonding between the rail seat porticn
and the side members minimises the risk of an electrical
leakage path between the parts.

Desirably, the height of the wall face of a side member

15 substantially equal to the height ©f the side edge of

the foot of a railway rail when the rail is sitting on the

rail seat porticrn of the pad.
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The side members can be designed so as not to protrude
above the edge of the rail foot 1in such a way as to
interfere with driving of a rail c¢lip onto or off the rail,
either longitudinally or laterally.

Protrusions extending from the first face, cr
depressions formed in the first face, may be distributed
over the rail seat portion.

Preferably, the side members are made of electrically-
insulating material and are shaped and arranged so as to
form insulation members for electrically insulating the
rail foot from rail clip anchoring devices located one on
either side of the rail when the pad 1s in use.

The side members are desirably formed of a material
having greater load bearing capacity than the rail seat
portion of the pad.

The side members are desirably formed so as to
withstand lateral load applied thereto by a rail foot when
the pad is in use beneath the rail foot.

Respective distal ends of the side members are
preferably shaped so as to extend away from each other.

Preferably, each side member extends along only a
central part of the edge of the first face of the pad.

According to an embodiment of a second aspect of the
present invention, there is provided a railway rail
fastening assembly comprising a railway rail pad embodying
the first aspect of the present invention and two rail
fastening clips each provided with an electrical insulating
member carried by a toe portion of the clip.

Reference will now be made, by way of example, to the
accompanying drawings, in which:

Figure 1 (described above) shows a prior art rallway
rail pad;

Figure 2 showsg an end view of a railway rail pad
embodying the present invention in a first configuration;

Figure 3 shows a plan view of the rail pad of Figure 2

in a second configuration;
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Figure 4 shows a sectional view, taken along the line
X-X in Figure 3, of the rail pad of Figure 2 in the second
configuration;

Figure 5 shows a detailed view of the circled part A of
Figure 4;

Figure 6 shows a perspective view of part of a pad
embodying the present invention before connection to the
remainder of the pad; and

Figures 7A to 7D show respective plan, side, sectional
and perspective views of a rail fastening assembly
incorporating a rail pad embodying the present invention.

Figure 2 shows a rail pad 1 embodying the present
invention in a first configuration in which there 1is no
load on the pad 1. The pad 1 is formed of a material, such
as polyurethane, which is cushioning and electrically
insulating. The pad has a first major face 2 and a second
major face 3, the first major face 2 being the face which
is uppermost when the pad 1 is in use. The first face 2
provides a rail seat portion 20, on which the foot of a
railway rail sits when the pad is in use (Fig. 7). Over the

rail seat portion 20, which is substantially rectangular 1in

b

shape, a plurality of protrusions, in the form of studs 21,
are distributed. No protrusions are provided on the second
major face 3 in this embodiment. In other embodiments (not
shown), the protrusions may consist of ribs or other
formations, or mav be replaced by depressions formed in the
first face, and/or additionally or alternatively
protrusions or depressions may be provided on the second
face.

Typically, but not essentially, the thickness of the
pad 1s approximately 3.75 mm between protrusions and

approximately 7.5 mm through a protrusion.

Extending sideways from the four corners of the rail

seat portion 20 are respective parts (‘ears’) 5 which

define recesses 6 on opposite sides of the rail seat
portion 20, which recesses 6 are shaped so as to engage
respective railway rail ¢lip anchoring devices [(sgsee Figures

3 and 7} and prevent creep cf the pad 1.
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Extending upwards from opposite edées of the rail seat
portion 20 of the first face 2, along respective central
parts of the edges between the ears 6, there are provided
respective side members 4A and 4B. Each side member 4A, 4B
comprises a wall 40A, 40B having on one side an inner wall
face 41A, 41B, which inner wall faces 41A, 42A face each
other across the rail seat portion 20, and on itg other
side outer wall faces 45A, 45B. At the distal end of each
side member 4A/4B, on top of the walls 40A, 40B, a part
428, 42B of the side member 4A, 4B extends away from the

opposing side member 4A, 4B, such that the distance between
the side members 4A, 4B at the proximal ends thereof 1is
less than the distance between the parts 42A, 42B of the
side members 4A, 4B at the distal ends thereof. These
features are shown more clearly in Figure 5.

The side members 4A, 4B are made of electrically-
insulating material and are shaped and arranged sO as to
form insulation members for electrically insulating the
rail clip anchoring devices from the rail when the pad 1is
in use. The material from which the side members 4A, 4B 1s
made is designed to withstand lateral loads applied thereto
by a rail foot when the pad is in use, and 1s therefore
preferably more hard-wearing that that of the rail seat
portion 20 of the pad 1. However, it is desirable that the
rail seat portion and side members are desligned to wear at
the same rate. In this example, the thickness of the side
members 4A, 4B, at the walls 40A, 40B 1s greater than that
of the pad material between the protrusions 21, but this
need not be the case, the relative thicknesses of the pad
material between the protrusions 21 and the side members
walls 40A, 40R usually being determined only by the
dimensions of the assemblv for which the pad 1s intended.
In the present example, where the pad material between
protrusions 21 is approximately 3.75 mm thick, the walls
40A, 40B are approximately 5.5 mm thick.

In thig embodiment, when the pad 1 is in its first

configuration, the first and second major Laces 2, 3 are

curved., In particular, the first face 2 ig convex and tne
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second face 3 is concave. In this first configuration,
when the pad is placed so as to rest on a rail foundation
with the first face of the pad uppermost, the inner wall

faces 41A, 41B are inclined with respect to the rail

foundation by angles 4, Q2 which are greater than 907, 1.e.

obtuse. In this embodiment the curvature R1 of the first
face 2 is the same as that of the second face R2Z2, or
preferably slightly larger so that the pad has the same
thickness across 1ts width. The height of the tallest
point of the rail seat portion above the foundation 1is
preferably in the range 10mm to 30mm.

Figures 3 and 4 show the pad of Fig. 2 when in its
second configuration, as 1t appears under load, 1.e. when
the foot of a railway rail (not shown in these figures, see
Figure 7) 1s sitting on the rail seat portion 20. When the
pad is in its second configuration, the first and second

major faces 2, 3 of the pad 1 are substantially flat. In

the second configuration the inner wall faces 41A, 41B are

inclined with respect to the rail foundation by angles B,

-

B, which are substantially equal to 90°. 1In this

configuration the gseparation between the inner wall faces
41A, 41B is preferably substantially equal to the width of
the rail foot with which the pad is to be used, such that
when a rail i1s sitting on the rail seat portion 20 of the

pad 1 the inner wall faces 41A, 41B of the side members 4A,

4B abut the edges of the rail foot (in practice, however,
as there is some tolerance in the rail foot width, there
will have to be some clearance, so the separation between
the inner wall faces is chosen to be substantially equal to
the maximum rail foot width). Similarly, the width of the

pad 1 between the outer wall faces 45A and 45B of the side

members 4A, 4B 1is substantially equal to the gap between

the rail c¢lip anchoring devices, such that the outer wall

faces 45A, 45B abut the front faces of the rail clip
anchoring devices (again allcwing for clearance, 1in
practice the width is substantially egual to the minimum

gap between anchoring deviceg) .
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The side members 4A, 4B are integrally formed with the
rail seat portion 20 of the pad 1. Each side member 4A, 4B
may be formed so as to have a flange 43A, 43B at the
proximal end of the side member 4A, 4B, the flange being

pierced by holes 44A, 44B. During manufacture of the pad
4A, 4B, the side members 4A, 4B may be placed in a pad
mould so that as the rail seat portion 20 and ears 6 of the
pad 1 are moulded, the material along the edge of the rail
seat portion 20 f£ills the holes 44A, 44B and cools to join
the side members 4A, 4B to the remainder of the pad 1.
Other methods of interlocking the two parts of the pad 1
may be used, for example ultrasonic deformation.

A pad 1 embodying the present invention may
advantageously be used in a rail fastening assembly 1in
which the rail fastening clips 7 have toe portions 71,
which bear on the rail foot, carrying respective toe
insulators 8, such as shown in Figure 7. Such an
arrangement reduces the overall number of components in the
rail fastening assembly, thereby decreasing component
handling and placement and hence also the amount of time

taken to install the rail fastening assembly.
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S arm .

1. A railway raill pad for use beneath a railway rail in a
rall fastening assembly as cushioning and/or electrical
1nsulation, which pad has first and second major faces, the
first face having a rail seat portion on which a foot of a
rallway rail sits when the pad is in use, and side members
attached to and extending from the first face of the pad on
two opposite sides of the rail seat portion, which side
members are arranged so as to be located on respective
opposite sides of the railway rail when the pad is in use

such that the rail seat portion of the pad lies between

respective inwardly-facing wall faces of the said side
members ;

wherein, when the pad 1s not under load and is placed
sO as to rest on a surface with the first face of the pad
uppermost and part of the surface lying beneath the rail
seat portion of the pad, an inclination angle between the
inwardly-facing wall faces of each side member and that
part of the surface beneath the rail seat portion on which
the pad is resting is greater than 90%; and

wherein, when the pad 1s not under load, the first face
1s substantially convex 1n a vertical plane that is
perpendicular to the longitudinal axis of the rail when the

pad 1s 1n use.

2. A railway rail pad for use beneath a railway rail in a
rall fastening assembly as cushioning and/or electrical
insulation, which pad has a rail seat portion on which a
foot of a railway raill sits when the pad 1s 1n use and side
members attached to and extending from a first major face
of the pad on two opposite sides of the rail seat portion,
which side members are arranged so as to be located on
respective opposite sides of the railway rail when the pad
18 1n use such that the rail seat portion of the pad lies
between respective inwardlv-facing wall faces of the said

22de memkers
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wherein, when the pad is not under load and is viewed

as 1t would appear 1f placed so as to rest on a surface

with the first face of the pad uppermocst and part of the
surface lying beneath the rail seat portion of the pad, an
O 1nclination angle between the inwardly-facing wall faces of
each side member and that part of the surface beneath the
rall seat portion is greater than 90°%; and
wherein, when the pad 1s not under load, the first face
18 substantially convex in a vertical plane that is

10 perpendicular to the longitudinal axis of the rail when the
pad 1s in use.

3. A railway raill pad for use beneath a railway rail in a

rail fastening assembly as cushioning and/or electrical

15 insulation, which pad has a rail seat portion on which a
foot of a railway rail sits when the pad 1s in use and side
members attached to and extending from a first major face
of the pad on two opposite sides of the rail seat portion,
which side members are arranged so as to be located on

20 regspective opposite sides of the railway rail when the pad
is 1in use such that the rail seat portion of the pad lies
between respective inwardly-facing wall faces of the said
side members;

wherein the pad, when not under load, has a

25 configuration in which an inclination angle between the
inwardly-facing wall faces of each side member and an
imaginary plane which extends between two parts, located
respectively on the said opposite sides of the rail seat
portion, of a second major face of the pad, 1is greater than

30 90" : and

wherein, when the pad 1s nct under load, the first face

is substantially convex in a vertical plane that 1is
perpendicular to the longitudinal axis of the rail when the
pad 18 1n use.

35
4, A railway rail pad as claimed 1n any preceding claim,
wherein, when the pad is not under load, the secend face 18

“»

substantially concave in a vertical plane that is
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perpendicular to the longitudinal axis of the rail when the

pad 1s 1n use.

5. A railway rall pad as claimed in any preceding claim,
wherein, when a railway rail 1s sitting on the rail seat
portion of the pad, the said inclination angle is

substantially equal to 90°.

6. A rallway rail pad as claimed in any one of claims 1 to
4, whereln the pad 1s configured such that, under the

application of a load to the rail seat portion of the first

face of the pad in a direction towards the second face of
the pad, the said inclination angle changes from greater

than 90° to substantially equal to 90°.

7. A rallway rail pad for use beneath a railway rail in a

rail fastening assembly as cushioning or electrical

insulation, which pad has a first major side and a second
major side opposite to the first major side, the second
major side being adapted toc contact a ralil foundation when
the pad is in use beneath a railway rail;

gt

the first major side comprising a first face of a rail

seat portion of the pad, on which first face a foot of a
railway rail sits when the pad 1s 1in use, and two side
members located such that the rail seat portion lies
between them, which side members extend from the said first
major side of the pad away from the said second major sgilde
of the pad 1n a direction which 1s transverse with respect
to the rail seat portion and have respective proximal ends
adjacent to the said first major side of the pad and
respective distal ends spaced from the said first major
side of the pad; and

the second major face comprising a second face ot the
rail seat portion opposite to the said first face of the
rail seat portion;

wherein, when the pad is not under load:

the said first face of the rail geat gorticn 1s

— . - wy 1 - 1 - S e 3 . | TR i S
substantialiy convex 1n a vertlical plane tnat 1s
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perpendicular to the longitudinal axis of the rail when the
pad 18 1n use; and
the said second face of the rail seat portion 1s
substantially concave in the said vertical plane;
S such that the distance between the distal ends of the

side members 1s greater than that between the proximal ends
of the side members.

8. A railway rail pad as claimed in claim 5, 6 or 7,

10 wherein the first face 1s substantially flat when a railway

rail 1s sitting on the rail seat portion of the pad.

9. A railway rail pad ag claimed in claim 5 or &, when
read as appended to c¢laim 4, or claim 7 or 8, wherein the
15 second face 1is substantially flat when the railway ralil 1s

sitting on the rail seat portion of the pad.

10. A rallway rail pad as claimed in any preceding claim,
wherein the rail seat portion and the side members of the

20 pad are formed of a material, or materials, which wear at

substantially the same rate.

11. A railway rail pad as claimed in any preceding claim,

wherein the said side members mechanically interlock with
25 another portion of the pad.

12. A railway rail pad as claimed in any preceding claim,
wherein the height of the wall face of a side member 1s
substantially equal to the height of the side edge of the

30 foot of a railway rail when the rail 1is sitting on the rail
seat portion of the pad.

12. A rallway ralil pad as claimed in any preceding claim,
wherein protrusions extending from the first face, ox
35 depressions formed in the first face, are distributed over

the rail seat portion.
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14. A railway rail pad as claimed in any preceding claim,
wherein the said side members are made of electrically-
insulating material and are shaped and arranged so as to
form insulation members for electrically insulating the
rail foot from rail c¢lip anchoring devices located one on

either side of the rail when the pad 1s 1n use.

15. A railway rail pad as claimed 1in any preceding claim,
wherein the side members are formed of a material having
greater load bearing capacity than the rail seat portion of
the pad.

16. A railway rail pad as claimed in any preceding claim,
wherein the side members are formed so as to withstand
lateral load applied thereto by a rail foot when the pad 18

in use beneath the rail foot.

17. A railway rail pad as claimed in any preceding claim,
wherein the wall faces of the side members abut the side
edges of a rail foot when the pad 1s 1n use beneath the

rall foot.

18. A railway rail pad as claimed in any preceding claim,
wherein respective distal ends of the side members are

shaped so as to extend away from each other.

19. A railway rail pad as claimed in any preceding claim,
wherein each side member extends along only a central part

of an edge of the first face of the pad.

20, & railway rail fastening assembly comprising a rallway
rail pad as claimed in any preceding claim and two rail

fastening clips each provided with an electrical insulating

Rk

member carried by a toe portion of the clip.
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FIG. 1

SUBSTITUTE SHEET (RULE 26)
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