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(54) Insulated rail joint

(57)  Aninsulated rail joint uses rail sections having
head portion (20A) and a supporting portion (20B) hav-
ing substantially the same width. The rail sections are
terminated with a connection face (30) which extends at
an angle to the plane perpendicular to the rail length,
and the insulated joint is formed by sandwiching an in-

sulating member between the connection faces. The an-
gled connection between rail sections results in a pro-
gressive transfer of force from one rail section to the oth-
er as the train passes over the joint. As the rail section
has a substantially constant width, connection of the
supporting portions of the two rails can achieve secure
connection of the rail heads.
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Description

[0001] Thisinvention relates to insulated rail joints, for
use as part of railway signalling systems, particularly in
which the rails of the track are used as conductors for'
signalling purposes.

[0002] Signalling operations are performed based on
knowledge of the position of trains on the track. Succes-
sive blocks of track can be electrically insulated from
each other to enable independent detection of trains to
take place in those blocks. This invention is concerned
with the insulated railway track joints suitable for such
railway signalling systems.

[0003] A conventional rail essentially comprises an |-
beam, having a head, a narrow web and a base. A con-
ventional insulated rail joint is achieved by cutting two
rail sections perpendicularly to the length of the rail. An
insulating plate is sandwiched between the two end fac-
es, and the joint is secured using fish plates which are
positioned on either side of the thinner web, and which
span across the joint. The fish plates on either side are
bolted together by bolts passing through both rail sec-
tions.

[0004] An assembled insulated rail joint is introduced
into a rail network by taking a preassembled rail joint,
and welding the remote ends of the two rail sections into
place on site.

[0005] The rails are supported at regular intervals by
the sleepers, and span the spacing between sleepers.
The |-beam structure provides the required vertical
strength of the rail across these spans. Insulated rail
joints may be located at the position of the sleeper, or
between sleepers. However, in either case, the joint is
susceptible to wear and damage.

[0006] When the joint is suspended between sleep-
ers, there is a tendency for the rails to dip as the train
passes over, particularly as forces are transferred rap-
idly and abruptly from one side of the joint to the other
as the train axles pass over. Similarly, there is a tenden-
cy for joints to open up when they are located over the
sleepers. This leads to accelerated wear, requiring fre-
quent replacement of the insulated joints.

[0007] Another problem encountered in the mechan-
ical insulated rail joint is that over time the metal of the
rail displaces, and can even result in shorting between
adjacent rail blocks, giving rise to track circuit failure.
[0008] According to a first aspect of the invention,
there is provided an insulated rail joint comprising first
and second rail sections, the cross sections of which, in
the vicinity of the joint and perpendicular to the rail
length, comprise a head portion and a supporting por-
tion, the head and supporting portions having substan-
tially the same width, the first and second rail sections
being terminated with a connection face which extends
at an angle to the plane perpendicular to the rail length,
the insulated joint being formed by sandwiching an in-
sulating member between the connection faces.
[0009] The angled connection between rail sections
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results in a progressive transfer of force from one rail
section to the other as the train passes over the joint.
Furthermore, the risk of shorting resulting from defor-
mation of the rail metal is also reduced. The supporting
portion of the rail has substantially the same width as
the rail head, so that the I-beam section is not used at
the insulated joint. The substantially constant width of
the rail cross section enables connection of the support-
ing portions of the two rails to achieve secure connection
of the rail heads.

[0010] The rail joint may be received in a shell, which
receives the joint and which supports the rail sections
along most of the height of both lateral sides of the rail
joint. With this shell arrangement, the first and second
sections can be secured together either by countersunk
transverse bolts or by transverse pins, with axial move-
ment of the pins being restricted by the shell.

[0011] The connection between rail sections can
comprise a straight angled joint. However, each connec-
tion face more preferably comprises a first portion ex-
tending from one side of the respective rail section to
the centre of the rail section, a second portion extending
parallel to the rail length along the centre of the rail sec-
tion, and a third portion extending from the centre of the
rail section to the other side of the rail section. This ar-
rangement provides a region parallel with the rail direc-
tion through which perpendicular connection holes may
be drilled.

[0012] These connection holes may be arranged in
first and second rows, with the holes in one row being
staggered with respect to the holes in the other row. In
this way, the connections provide improved resistance
to vertical bending.

[0013] The ends of the first and second rail sections
away from the joint may have cross sections which are
different to the cross sections in the vicinity of the joint.
Thus, the joint of the invention may be used to replace
a worn insulator joint in an existing rail network having
different rail cross sections. For example, the cross sec-
tions of the ends of the first and second rail sections
away from the joint may comprise a head portion, a nar-
rower web portion and a base portion wider than the
head portion, thus defining the conventional I-beam rail
design. In this case, and with the joint received in a shell,
the shell may have attachment portions having dimen-
sions corresponding to the base portion. This enables
the replacement joint to be fitted into an existing rail net-
work using the same attachment clips as used for se-
curing the rail base to the sleepers in that system.
[0014] The insulating member preferably has a uni-
form width and is made of a first material, and has a
replaceable section of a second, harder material, the re-
placeable section being positioned so that it defines part
of an exposed upper surface of the insulating member
in the joint. The harder material can then define the re-
gion of the insulating member which is susceptible to
greatest wear. For example, the replaceable section
may be positioned at one side of the rail, particularly the
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inner side (over which the wheel flange rides).

[0015] The replaceable section is preferably fitted to
the remainder of the insulating member by a sliding con-
nection in a widthwise direction of the insulating mem-
ber. Thus, the clamping of the member between the rail
sections fixes the replaceable section, but the replace-
able section can easily be removed once the joint has
been separated.

[0016] The main part of the insulating member may
be formed from a nylon-based material and the replace-
able section may be formed from a ceramic material.
[0017] According to a second aspect of the invention,
there is provided an insulated rail joint comprising first
and second rail sections each terminated with a connec-
tion face, the insulated joint being formed by sandwich-
ing an insulating member between the connection fac-
es, the insulating member having a substantially uniform
width and being made of a first material, the member
having a replaceable section of a second, harder mate-
rial, the replaceable section being positioned so that it
defines part of an exposed upper surface of the insulat-
ing member in the joint.

[0018] The second aspect of the invention also pro-
vides a replaceable ceramic component for forming part
of an insulating member of an insulated rail joint, and
comprising a sliding connection to enable the compo-
nent to the connected in a widthwise direction to the re-
mainder of the insulating member.

[0019] The component may define an upper comer of
the insulating member, with respect to the orientation of
the insulating member in situ in a joint.

[0020] According to a third aspect of the invention,
there is provided an insulated rail joint comprising first
and second rail sections, the cross sections of which, in
the vicinity of the joint and perpendicular to the rail
length, comprise a head portion and a web portion, the
first and second rail sections being terminated with a
connection face, the insulated joint being formed by
sandwiching an insulating member between the con-
nection faces, the first and second rail sections being
connected together by plates on either side of the web
portion and extending across the joint, wherein the joint
further comprises a shell, which receives the part of the
joint having the plates and which supports the joint along
most of the height of both lateral sides of the rail joint,
an inner contour of the shell corresponding substantially
to an outer contour of that part of the joint.

[0021] This enables a conventional fish plate type
joint to be formed, but the shell limits the amount of rel-
ative displacement of the two rail sections as the train
passes over, thereby reducing the rate at which the joint
wears.

[0022] Examples of the invention will now be de-
scribed in detail with reference to the accompanying
drawings in which :

Figure 1 shows a known insulated rail joint design
for an I-beam type rail;
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Figure 2 shows a proposed alternative rail cross
section to the more conventional rail shown in Fig-
ure 1;

Figure 3 shows an insulated rail joint of the inven-
tion, applied to a rail of the type shown in Figure 2;
Figure 4 shows in greater detail the insulating mem-
ber used in the joint of Figure 31

Figure 5 shows how a rail joint of the invention may
be intergrated into an existing rail network; and
Figure 6 shows how a rail joint of the invention may
be secured using sleepers and clips of an existing
rail network.

[0023] Figure 1 shows a conventional insulated rail
joint. As shown, the rail cross section comprises a head
2, anarrow web 4 and a base 6. The base 6 is secured
to sleepers by clips (not shown). This conventional rail
cross section provides the necessary rigidity for the rail
to span across adjacent sleepers, whilst reducing the
amount of metal required to form the track. There are
various precise definitions of the rail cross section in dif-
ferent rail networks, and these do not need to be de-
scribed in this text.

[0024] Figure 1 shows two sections of rail 8, 10 which
have end faces which are perpendicular to the rail
length. An insulating plate 12 is sandwiched between
these two end faces. A fish plate 14 is provided on each
side of the rail and these are bolted together through the
two rail sections 8, 10 to form the insulated rail joint. A
row of bolts 16 clamp the two rail sections between the
two fish plates 14.

[0025] Insulated rail joints of this type are prone to
heavy wear at the joint, so that the joints require more
frequent replacement than other parts of the track. Wear
in the joints can also give rise to track circuit failures if
a short circuit results between the two rail sections 8, 10.
[0026] Figure 2 shows an alternative rail design which
has been proposed. The rail 20 is held in a shell 22 set
in a bed or slab 24 of concrete. The shell 22 has an inner
profile of an open channel to receive the rail 20 whilst
also clamping the rail 20 in place. A resilient filler 26 is
provided between the shell 22 and the rail 20.

[0027] The rail cross section comprises a head por-
tion 20A and a supporting portion 20B. In the example
shown in Figure 2, the top of the supporting portion 20B
has a pinched part 28. To insert the rail 20 into the shell
22 the wider lower part of the supporting portion 20B
has to pass through the pinched region of the fill 26, so
that the rail must effectively be sprung into the shell with
a snap-action fit.

[0028] Despite this pinched part 28 of the rail cross
section, the head portion 20A and the supporting portion
20B have substantially the same width. The only differ-
ences in width are provided to enable the snap-action
fitting of the rail into the shell as described above, and
not to provide the I-beam cross section described with
reference to Figure 1.

[0029] The bed or slab 24 is lower on one side of the
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rail than on the other side, to allow the passage of the
flange of a wheel of the railed vehicle. However, the shell
22 provides support for most of the height of the rail 20
on both sides of the rail. In particular, the shell 22 pro-
vides support for at least part of the head portion 20A
on both sides of the rail, and over the entire height of
the supporting portion 20B on both sides.

[0030] The rail design of Figure 2 is described in
greater detail in WO 99/63160.

[0031] The shell 22 defines a continuous supporting
structure for the rail 20, rather than the discontinuous
sleeper arrangement of the more conventional rail of
Figure 1.

[0032] Figure 3 shows an insulated rail joint of the in-
vention, from above, and applied to a rail cross section
corresponding to that shown in Figure 2. The joint com-
prises first and second rail sections 8, 10 each terminat-
ed with a connection face 30. However, the connection
faces 30 do not extend perpendicularly to the rail direc-
tion, but instead extend at an angle to the plane perpen-
dicular to the rail joint. An insulating member 32 is sand-
wiched between the two connection faces 30.

[0033] By providing the angled connection between
the rail sections 8, 10 the load transfer between the two
rail sections as the train passes over is progressive. In
other words, there is a transitional period during which
the load is shared across both rail sections 8, 10.
[0034] Whilst the connection faces can be flat, so that
the connection is a straight line when viewed from
above, the arrangement shown in Figure 3 is preferred.
Each connection face comprises a first portion 30A ex-
tending from one side of the rail section to a centre line,
a second portion 30B extending parallel to the rail length
along the centre of the rail section, and a third portion
30C extending from the centre to the other side. The
central section 30B provides a flat face through which
connection holes can be drilled perpendicularly to the
flat face.

[0035] The angled first and third portions 30A, 30C re-
duce the occurrence of short circuits resulting from flow-
ing of the track metal over time.

[0036] The first and second rail sections 8, 10 can be
secured together using bolts, and there is no need for
any fish plates as the join runs parallel to the rail length.
In addition, if the rail joint is to be housed in a shell 22
as shown in Figure 2, counter sunk transverse bolts may
be provided to maintain the outer contour of the rail, to
enable the rail joint to be placed in the shell 22. Instead,
the rail sections 8, 10 may be secured together by trans-
verse pins if the shell arrangement provides the required
lateral retention of the rail. The shell will then prevent
axial movement of the pins so that bolts are not required.
[0037] Structural adhesive may be used in the joint,
and if bolts are used, they preferably use locking nuts.
[0038] Figure 4 shows the insulating member 32 in
greater detail. The insulating member has a uniform
width (for example 6mm) and may be formed from nylon.
As shown in Figure 4, a plurality of openings 34 are pro-
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vided corresponding to the positions of the through
holes for the transverse connecting bolts or pins. A
greater height is available for positioning of the bolts or
pins and they are preferably arranged in two rows as
shown in Figure 4 with the holes in one row being stag-
gered with respect to the holes in the other row. In this
way, additional resistance to bending in the vertical
plane is provided. Slots 36 are also provided to enable
the insulating member to bend at the transition between
the first and second portions 30A, 30B and between the
second and third portions 30B, 30C.

[0039] The spacer of Figure 4 also has a replaceable
section 38 made of a harder ceramic material. This re-
placeable section 38 is positioned so that it defines the
upper surface of the insulating member 32 at the side
of the rail where the wheel flange passes. This is the
inner side of the rail. The replaceable section 38 is
shaped to slot into the remainder of the insulating mem-
ber 32 in the manner of a jigsaw. Thus, a sliding con-
nection 40 is provided so that once the insulating mem-
ber 32 is clamped between the rail sections 8, 10, the
replaceable section 38 can no longer be removed.
[0040] The insulated rail joint of the invention may be
used in new rail networks such as that shown in Figure
2. However, the invention may also be applied when re-
placing worn or damaged insulated joints in existing sys-
tems. Figure 5 shows one rail section 8 of an insulated
rail joint of the invention which is adapted to be applied
to an existing rail system, for example using rails of the
type shown in Figure 1. For this purpose, the end 50 of
the rail section 8 away from the joint has a cross section
which is different to the cross section in the vicinity of
the joint (namely at 52). Thus, the cross section at 52
corresponds to that shown in Figure 2 whereas the cross
section at 50 corresponds to that shown in Figure 1. An
insulated rail joint formed from rail sections of the type
shown in Figure 5 will be joined before insertion into the
existing rail system, and the ends 50 will then be welded
in situ to the existing rail. In this example, the existing
rail will be secured by clips provided on sleepers, where-
as the insulated rail joint uses a shell 22 as explained
with reference to Figure 2. To enable the insulated rail
joint of the invention to be used for replacement of worn
insulated joints of existing systems, an arrangement de-
scribed with reference to Figure 6 may be employed.
[0041] The cross section of the existing rail is indicat-
ed at 60 and the cross section of the new rail to be used
in the insulated rail joint is indicated at 62. The insulated
rail joint is housed in a shell 64 in the manner described
above. However, instead of the shell being buried in a
concrete slab as shown in Figure 2, the shell 64 is pro-
vided with a base having dimensions corresponding to
the base of the rail cross section 60. In this way, the shell
64 may be secured to existing sleepers using the con-
ventional clips previously used for securing the rail hav-
ing cross section 60. Strengthening webs 66 are provid-
ed between the locations of the clips. A length of shell
64 is then provided corresponding to the length only of
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the insulated rail joint. Beyond the joint, the rail under-
goes a transition in the manner shown in Figure 5 to en-
able the joint to be connected to the existing system.
[0042] As a further alternative, the rail sections of the
rail joint may be provided with perpendicular end faces,
so that fish plates are again required to connect the two
sections of the joint. However, the rail cross section in
the vicinity of the joint may again be provided with a thin-
ner web portion, and the fish plates may be designed to
fill this web portion so that the outer contour of the rail
in the vicinity of the joint, including the fish plates, again
defines the contour shown as 62 in Figure 6. The use of
the shell 22 assists in preventing relative displacement
of one rail section with respect to the other despite the
perpendicular join between rail sections.

[0043] A joint of this type may be coupled to the ex-
isting rail system in the same manner as described with
reference to Figures 5 and 6.

[0044] Various modifications will be apparent to those
skilled in the art.

Claims

1. An insulated rail joint comprising first and second
rail sections, the cross sections of which, in the vi-
cinity of the joint and perpendicular to the rail length,
comprise a head portion and a supporting portion,
the head and supporting portions having substan-
tially the same width, the first and second rail sec-
tions being terminated with a connection face which
extends at an angle to the plane perpendicular to
the rail length, the insulated joint being formed by
sandwiching an insulating member between the
connection faces, the transverse members being
arranged in first and second rows, with the mem-
bers in one row being staggered with respect to the
members in the order row.

2. Arail joint as claimed in claim 1, further comprising
a shell, which receives the joint and which supports
the rail sections along most of the height of both lat-
eral sides of the rail joint.

3. Arrail joint as claimed in claim 2, in which the first
and second sections are secured together by coun-
tersunk transverse bolts.

4. A rail joint as claimed in claim 2, in which the first
and second sections are secured together by trans-
verse pins, axial movement of the pins being re-
stricted by the shell.

5. A rail joint as claimed in any preceding claim, in
which each connection face comprises a first por-
tion extending from one side of the respective rail
section to the centre of the rail section, a second
portion extending parallel to the rail length along the
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10.

1.

12.

13.

14.

centre of the rail section, and a third portion extend-
ing from the centre of the rail section to the other
side of the rail section.

A rail joint as claimed in claim 5, in which the first
and second sections are secured together by trans-
verse members extending through the second por-
tions of the two connection faces.

A rail joint as claimed in any preceding claim, in
which the ends of the first and second rail sections
away from the joint have cross sections which are
different to the cross sections in the vicinity of the
joint.

A rail joint as claimed in claim 7, in which the cross
sections of the ends of the first and second rail sec-
tions away from the joint comprise a head portion,
a narrower web portion and a base portion wider
than the head portion.

A rail joint as claimed in claim 8, in which the joint
is received in a shell, and in which the shell has at-
tachment portions having dimensions correspond-
ing to the base portion.

A rail joint as claimed in any preceding claim, in
which the insulating member has a substantially
uniform width and is made of a first material, and
has a replaceable section of a second, harder ma-
terial, the replaceable section being positioned so
that it defines part of an exposed upper surface of
the insulating member in the joint.

A rail joint as claimed 10, in which the part of the
exposed upper surface of the insulating member is
positioned at one side of the rail.

A rail joint as claimed in claim 10 or 11, in which the
replaceable section is fitted to the remainder of the
insulating member by a sliding connection in a
widthwise direction of the spacer.

A rail joint as claimed in any one of claims 10 to 12,
in which the first material is a nylon-based material
and the second material is a ceramic material.

An insulated rail joint comprising first and second
rail sections each terminated with a connection
face, the insulated joint being formed by sandwich-
ing an insulating member between the connection
faces, the insulating member having a substantially
uniform width and being made of a first material, the
member having a replaceable section of a second,
harder material, the replaceable section being po-
sitioned so that it defines part of an exposed upper
surface of the insulating member in the joint.
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A rail joint as claimed in claim 14, in which the con-
nection faces extend at an angle to the plane per-
pendicular to the rail length.

A replaceable ceramic component for forming part
of an insulating member of an insulated rail joint,
and comprising a sliding connection to enable the
component to the connected in a widthwise direc-
tion to the remainder of the insulating member.

A component as claimed in claim 16, in which the
component defines an upper corner of the insulat-
ing member.

An insulated rail joint comprising first and second
rail sections, the cross sections of which, in the vi-
cinity of the joint and perpendicular to the rail length,
comprise a head portion and a web portion, the first
and second rail sections being terminated with a
connection face, the insulated joint being formed by
sandwiching an insulating member between the
connection faces, the first and second rail sections
being connected together by plates on either side
of the web portion and extending across the joint,
wherein the joint further comprises a shell, which
receives the part of the joint having the plates and
which supports the joint along most of the height of
both lateral sides of the rail joint, an inner contour
of the shell corresponding substantially to an outer
contour of that part of the joint.
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