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1
DEVICE FOR JOINING RAILS

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority from U.S. Provisional
patent application Ser. Nos. 60/580,091 filed Jun. 17, 2004,
and 60/627,949 filed Nov. 16, 2004, the entirety of which
applications are incorporated herein by reference.

TECHNICAL FIELD

The invention relates generally to devices for joining or
splicing railroad rails.

BACKGROUND ART

Referring to FIG. 1, rail joints comprise of the two rails (1)
connected together by a pair of joint (splice) bars (2) and a set
of nuts (3) and bolts (4). Together they form the assembly
shown in FIG. 1. Since their invention, rail joints have been a
weakness in the railway track system. The joint is weaker than
the rail section because the bending strength reflected by the
section modulus of the two joint bars used at a joint is only a
fraction (between twenty percent (20%) and thirty percent
(30%)) of the section modulus of the rail section. The weaker
joint section causes poor load distribution to the ties, exces-
sive deflection of the rail and pumping of the track. To address
this problem, railways worldwide adopted continuously
welded rails, which in turn have their own set of problems.
Unfortunately, we still need some joints in our system in order
to separate the track into signal blocks. The signal bocks
allow the train dispatcher to locate trains along the track. The
signal blocks are also used for switching of the trains from
one track to another and for rail break detection. For each
signal block to work efficiently, the rails at adjacent blocks
must be electrically isolated from one another.

Along came insulated joints (IJs) such as shown in FIG. 2.
These joints have insulating materials (5) between the joint
bars (6) and the rail (1) and between the bolts (4) and the rail
(1) to ensure that, the two rails at the joint are electrically
isolated from one another. Unfortunately, the insulator (5) is
the Achilles heel of the 1J system. The polymer material
cannot stand the contact and bending stresses from the pas-
sage of the train wheels. The problem is worsened by thermal
stresses that arise from temperature swings. If the insulating
material (5) is made from soft polymer such as rubber, it will
cause the joint to flex excessively, loosen the bolts. The poly-
mer will also ooze out at high temperatures. If the polymer is
hard enough to maintain its molecular structure at high tem-
peratures, it will be brittle in the winter months and unzip by
brittle shear cracking. In either case, the strength of the joint
and the excess displacement due to its geometry are not
addressed.

In recent times, railways worldwide are pushing for Posi-
tive Train Control (PTC) systems that utilize Geo Positioning
Satellites (GPS) to move trains. This will reduce the number
of'locomotive engineers required to operate a train. To ensure
that switches are positively locked and lined up with the
mainline requires that sturdier and better 1Js be designed.
Introduction of PTC in a dark territory will necessitate the use
of IJs at all switches along the line for the same reason. This
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salient issue might surface in a few years reinforcing the fact
that 1Js are here to stay at least for the near term.

DISCLOSURE OF THE INVENTION

The present invention is directed at an improved device for
joining together abutting railway rails between two railway
ties. The rails to be joined together have a head portion, a web
portion and atoe portion. The joining device includes first and
second elongated metal joint bars for holding the abutting
ends of the rails together. The joint bars span the ends of the
rails and hold the rails together by mounting to the rails. The
joint bars are mounted to each rail on opposite sides of the
web portions of each rail. The joint bars are configured to
mount to the web portions of the rail between the head and toe
portion of each rail. The joining device further includes first
and second stiffener plates mounted to the first and second
joint bars, respectively, such that the joint bars and the web
portion of the rails are sandwiched between the stiffener
plates. The stiffener plates each having a top portion, a bottom
portion and opposite lower ends. The stiffener plates span the
abutting ends of the rail. The bottom portion of the stiffener
plates are dimensioned and configured to extend below the
toe portion of the rails and the opposite lower ends of the
stiffener plates are notched to accommodate the ties.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of a prior art non-insulated
joint system joining two rails.

FIG. 1a is a cross sectional view of the joint system shown
in FIG. 1.

FIG. 2 is a perspective view of a prior art insulated joint
system joining two rails.

FIG. 2a is a cross sectional view of the joint system shown
in FIG. 2.

FIG. 3a is a side view of a joint system made in accordance
with the present invention joining two rails.

FIG. 34 is a perspective view of the joint system shown in
FIG. 3a.

FIG. 3¢ is a perspective view, partly in cross section, of the
joint system shown in FIG. 34.

FIG. 4a is a perspective view of an alternate embodiment of
the present invention joining two rails.

FIG. 4b is a cross-sectional view of the embodiment shown
in FIG. 4a.

FIG. 5a is a perspective view of an alternate embodiment of
the present invention joining two rails.

FIG. 5bis a cross-sectional view of the embodiment shown
in FIG. Sa.

FIG. 6a is a cross-sectional view of a rail joining system
made in accordance with the present invention.

FIG. 65 is a detailed view of a portion of FIG. 6a.

FIG. 7 is an exploded view of the invention shown in FIG.
3a.

FIG. 8a is a cross-sectional view of a rail joining system
made in accordance with the present invention.

FIG. 85 is a perspective view of the stiffener portion of the
embodiment shown in FIG. 8a.

FIG. 9a is a perspective view of an alternate embodiment of
the rail joining system made in accordance with the present
invention.

FIG. 954 is a perspective view of the stiffener portion of the
embodiment shown in FIG. 9a.

FIG. 10a is a perspective view of an alternate embodiment
of'the rail joining system made in accordance with the present
invention.
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FIG. 1054 is a perspective view of the stiffener portion of the
embodiment shown in FIG. 10a.

FIG. 11a is a perspective view of an alternate embodiment
of'the rail joining system made in accordance with the present
invention.

FIG.11b1is a perspective view of the stiffener portion of the
embodiment shown in FIG. 11a.

FIG. 12a is a perspective view of an alternate embodiment
of'the rail joining system made in accordance with the present
invention.

FIG.12bis a perspective view of the stiffener portion of the
embodiment shown in FIG. 12a.

FIG. 13a is a perspective view of an alternate embodiment
of'the rail joining system made in accordance with the present
invention.

FIG.13b1is a perspective view of the stiffener portion of the
embodiment shown in FIG. 13a.

FIG. 14a is a perspective view of an alternate embodiment
of'the rail joining system made in accordance with the present
invention.

FIG. 14bis a perspective view of the stiffener portion of the
embodiment shown in FIG. 14a.

FIG. 15a is a perspective view of an alternate embodiment
of'the rail joining system made in accordance with the present
invention.

FIG.15bis a perspective view of the stiffener portion of the
embodiment shown in FIG. 15a.

FIG. 16a is a perspective view of an alternate embodiment
of'the rail joining system made in accordance with the present
invention.

FIG. 165 is a perspective view of the stiffener portion of the
embodiment shown in FIG. 16a.

FIG. 17a is a perspective view of an alternate embodiment
of'the rail joining system made in accordance with the present
invention.

FIG.17b1is a perspective view of the stiffener portion of the
embodiment shown in FIG. 17a.

FIG. 18a is a perspective view of an alternate embodiment
of'the rail joining system made in accordance with the present
invention.

FIG. 18bis a perspective view of the stiffener portion of the
embodiment shown in FIG. 18a.

FIG. 194 is a side view of an alternate embodiment of the
rail joint made in accordance with the present invention.

FIG. 1954 is an isometric view of the rail joint shown in FIG.
6a.

FIG. 19c¢ is top view of the rail joint shown in FIG. 6a.

FIG. 19d is a cross sectional view of the rail joint shown in
FIG. 6a.

FIG. 19¢ is a cross sectional view taken along line A-A of
FIG. 6a.

FIG. 20 is a perspective view of a prior art insulated thimble
bushing.

FIG. 21 is a cross sectional view of a the thimble bushing
shown in FIG. 20 incorporated into and insulated railway
joint.

FIG. 22 is a perspective view of an insulated thimble bush-
ing made in accordance with the present invention.

FIG. 23 is a partly cut out perspective view of the insulated
thimble bushing shown in FIG. 22.

FIG. 24 is a cross sectional view of the thimble bushing
shown in FIG. 22 incorporated into the an insulated joint
made in accordance with the present invention.
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In the drawings, like characters of reference indicate cor-
responding parts in the different figures.

BEST MODE FOR CARRYING OUT THE
INVENTION

Referring firstly to FIGS. 3a to 3¢ the present invention is
directed at a joint assembly for joining rails 1 together in
coaxial alignment at their abutting ends 44 between railway
ties 25. Rails 1 each have head portion 52, web portion 46, toe
portion 48 and bottom surface 50. This present invention
provides a strengthen railway joint including two new joint
bars (7), two insulators (8) between the rail (1) and the joint
bars (7) and a stiffener (9) that attaches to the joint assembly
to increase the stiffness. Stiffener 9 has stiffener parallel
stiffener plates 60 and 62 having top edges 56, bottom edge 58
and lower ends 54. Lower ends 54 are notched such that the
lower edge of the stiffener clears railway ties 25. As can be
seen from the figures, joint bars 7 are attached to web portion
46 ofrails 1 and span the joint between the two rails. Joint bars
7 are attached to the web on opposite sides of the web such
that the web portion of the rails are sandwiched between the
jointbars. The joint bars are dimensioned and configured to fit
against the web portion of the rails between toe portion 48 and
head portion 46.

Stiffener 9 is dimensioned and configured such that paral-
lel stiffener plates 60 and 62 can be mounted to joint bars 7
such that the joint bars and the web of the rails are sandwiched
between stiffener plates 60 and 62. The lower edges 58 of
parallel plates 60 and 62 extend below toe portion 48 of rails
1. Connector portion 60 joins lower edges 58 of parallel
stiffener plates 60 and 62 such that the stiffener 9 forms a
continuous U shaped bracket. Parallel stiffener plates 60 and
62 have transverse portions 66 extending transversely away
from rail 1. The object of the stiffener is to increase the
stiffness of the joint and reduce the stresses in the insulating
material by redistributing it to other parts of the joint system.
The increased stiffness also means a reduction in the deflec-
tion of the joint. This reduces the pumping action at the joint.
The increased stiffness is achieved in part by extending the
lower edges of parallel plates 60 and 62 below toe portion 48
of'the web. Transverse portions 66 add additional transverse
stiffness to the joint.

An alternative (FIGS. 4a and 4b6) for an insulated joint
assembly consists of two joint bars (6), two insulators (5), two
spacer bars (10) and stiffener (9) is presented. This concept is
also extended to a non-insulated joint in FIGS. 54 and 5. In
FIGS. 54 and 55, the non-insulated joint assembly consists of
two joint bars (2), two spacer bars (11) and stiffener (9). The
object of the stiffener is to increase the stiffness of the joint
and reduce the stresses in the insulating material by redistrib-
uting it to other parts of the joint system. The increased
stiffness also means a reduction in the deflection of the joint.
This reduces the pumping action at the joint.

A key element of the joint assembly design is the new joint
bar (7). Looking at the transverse section of a joint (FIGS. 6a
and 64), it can be seen that the mid height (12) of the bar is
substantially thicker than the top (13) and bottom (14). This is
contrary to conventional joint bar designs where it is desirable
to place more material at the upper and lower extremities of
the joint bar for improved strength. The mid height (12) in the
new joint bar is intentionally designed to protrude laterally
such that when in an installed position, it extends laterally
beyond the edges of the rail base (15). In addition to strength-
ening the joint, protrusion (12) of the joint bar (7) helps to
ensure that when the stiffener (9) is installed, the vertical
walls will clear the edges of the rail based (15) to avoid
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short-circuiting the signals in the two rails. Referring now to
FIG. 7, the bolts (4) are also electrically isolated from the rail
(1) by means of cylindrical insulators (17) inserted into the
web of the rail. The bolts (4) then fit through the cylindrical
insulators (17). Between the two rails is an end post (20) that
prevents the ends of the rails from touching each other.

In a preferred embodiment, the stiffener is a “U” shaped
plate formed piece (9) shown in FIGS. 3q, 36 and 3¢. From a
side view of the assembly in FIG. 3aq, it can be seen that the
depth of the stiffener (9) is least at the ends (18) increasing
towards the mid-span (19) of the stiffener. It is also a feature
that is present in all the different stiffener shapes that are
contained in this patent. In the preferred system (FIGS. 8a and
8b), the upper portion (21) of the stiffener is bent transversely
outward to provide a surface for anchoring and lifting the
joint during track tamping. The laterally bent upper trans-
verse portion (21) also provides lateral stiffening of the joint
should the joint be subjected to lateral loading. The interme-
diate portion (22) of the stiffener consists of two parallel
plates with longitudinally arranged holes (23) made through
them to accommodate the bolts (4) used to secure the joint.
The depth of the walls contributes significantly to the vertical
stiffness of the joint. The deeper the mid-span portions of the
stiffener, the stiffer the joint. The mid-span of the intermedi-
ate portion (24) of the stiffener extends below the bottom
surface of the rail base (16). This mid-span of the intermediate
portion (24) is also located between the ties (25). In the
preferred embodiment, the lower portion (24) which also lies
between the two ties (25) connects the two walls that form the
intermediate portion to form an open box with the open end
facing upwards. The entire stiffener (9) can be made from one
plate that is bent into the open box shape. Alternatively, the
lower portion (24) can also be made by welding a plate to the
intermediate portion (22).

An alternative form of joint stiffening is achieved with flat
stiffener plates (26) that are cut into the shape shown in FIGS.
9a and 9b. Again, the depth of the stiffener is substantially
increased in the mid-span area lower edge (27) that fits
between the ties than at the lower ends (31) that lie above the
railway ties.

Another form of joint stiffening is achieved with bent
plates (28) that are cut into the shape shown in FIGS. 10a and
1054. In this option, the upper portion (29) is bent laterally
outwards to provide a surface for grabbing and lifting the joint
during track tamping and lateral stiffening of the joint. Again,
the depth of the stiffener is substantially increased in the
middle portion (30) that fits between the ties (25) than at the
ends (31) that lie above the ties (25).

Another form of joint stiffening is achieved with bent
plates (32) that are cut and bent into the shape shown in FIGS.
11a and 115. In this option, the upper portion (33) is bent
laterally outwards to provide a surface for grabbing and lift-
ing the joint during track tamping and to stiffen the joint. The
lower portion (34) is bent laterally inwards to lie beneath the
rail base (16). Again, the depth of the stiffener is substantially
increased in the middle portion (32) that fits between the ties
(25) than at the ends (31) that lie above the ties (25). The
laterally inwardly bent portion (34) only lies between the ties.

Another form of joint stiffening is achieved with channel
sections (35) that are cut into the shape shown in FIGS. 124
and 12b. In this option, the upper portion (36) is bent laterally
outwards to provide a surface for grabbing and lifting the joint
during track tamping. The lower portion (37) is bent laterally
outward away from the rail base (16) to form a channel shape.
Again, the depth of the stiffener is substantially increased in
the middle portion that fits between the ties (25) than at the
ends (31) that lie above the ties (25).
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Another form of joint stiffening is achieved by combining
the stiffeners shown in Figures (38) that are cut into the shape
shown in FIGS. 134 and 1354. In this option, the lower portion
(39) is bent laterally inwardly under the rail base (16). Again,
the depth of the stiffener is substantially increased in the
middle portion (28) that fits between the ties than at the ends
(31) that lie above the ties (25).

FIGS. 14a and 145 show another embodiment that com-
bines elements of the stiffener that are shown in FIGS. 124
and 13a. FIGS. 154 and 154 also show an option that com-
bines elements of the stiffener that are shown in FIGS. 9 and
10. In any case, combinations of different elements do not
negate the object of the invention.

FIGS. 16a and 165 show an embodiment of the joint
assembly wherein insulating material (40) is placed along the
edge of the rail base (15) and along the bottom surface (16) of
the rail base to maintain signal isolation. In this option, the
stiffener may or may not contact the insulator (40).

FIGS. 17a and 17b show an embodiment of the joint
assembly wherein the stiffener the lower portion (41) of the
stiffener has the shape of a half moon.

FIGS. 18a and 185 show an embodiment of the joint
assembly wherein the stiffener the lower portion (42) of the
stiffener is corrugated.

An alternative design (FIGS. 194 to 19¢) describes a joint
stiffener (28a) for a supported insulated joint assembly con-
sists of two joint bars (26a), two spacer bars (27a) two insu-
lators (6a) between the rail (3a), two joint bars (26a) and an
inverted “Double-T" joint stiffener (28a) that serves as a tie
plate and stiffener. The stiffener (28a) has a vertical wall
(29a) rigidly connected to a canted horizontal plate section
(30a). The entire assembly is connected together with bolts
and nuts (10a). The plate portion of the stiffener has holes (not
shown) for fastening the assembly to the tie (not shown).

Referring now to FIGS. 20 and 21, current insulated
thimble bushings (100) are used to protect the bolts (101)
from touching the rail in an insulated joint. These thimble
bushings generally consist of non-conductive polymer tube
(100) that is inserted through the joint bars (104) and rail
(105) as shown in FIG. 21. Each thimble (100) is subjected to
bearing loading on the surface that is in contact with the
aperture (106) made through the web (103) of the rail. The
bearing stress often exceeds the strength of the thimble mate-
rial leading to premature failure of the thimble and loss of
signal isolation. When one thimble on either sides of the joint
has failed, the track signal is transmitted through one bolt on
one rail and along the joint bars and through the second bolts
to the other rail. This leads to signal failure in the system and
urgent remedial maintenance action.

An improved design of the thimble bushing shown in
FIGS. 22 to 24 and consists of an inner (109) and an outer
(108) nonconductive polymer sleeve, a middle steel sleeve
(111) and nonconductive polymer end caps (110). A cutaway
of the system is shown in FIG. 23. The outer sleeve (108)
partially house the metal sleeve (111) which in turn houses
the inner polymer sleeve (109). The inner polymer sleeve
(109) makes contact with the bolt (102). The middle portion
of sleeve (108) has bare portion (115) which exposes the
metal sleeve and enables the metal sleeve to make physical
contact with the hole the web (107) of the rail (105). The
sleeves and apertures are dimensioned and configured such
that the metal sleeve (111) makes sufficiently strong physical
contact with web (107) that the metal sleeve (111) distributes
the load from the rail (105) to the inner polymer sleeve (109).
This significantly reduces the stresses in the inner sleeve
(109) that is in contact with the blot (102). The metal sleeve
(111) also acts as a stiffener that reduces the amount of
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bending deformation sustained by the blot (102). The outer
polymer sleeves (108) protect the metal sleeve (111) from
touching the joint bars (112). The exposed ends of the metal
sleeve are insulated from touching the joint saddle (113) with
polymer caps (110).

A specific embodiment of the present invention has been
disclosed; however, several variations of the disclosed
embodiment could be envisioned as within the scope of this
invention. It is to be understood that the present invention is
not limited to the embodiments described above, but encom-
passes any and all embodiments within the scope of the fol-
lowing claims.

I claim:

1. A joint assembly for joining together abutting ends of
two coaxially aligned rails (1) between two railway ties (25),
the rails having a head portion (52), a web portion (46) and a
toe portion (48), the assembly comprising: first and second
elongated metal joint bars (7) for holding the abutting ends of
the rails together, the joint bars spanning the ends of the rails,
the joint bars being mounted to each rail on opposite sides of
the web portions of each rail, the joint bars configured to
mount to the web portions of'the rail between the head and toe
portion of each rail, first (60) and second (62) stiftener plates
mounted to the first and second joint bars, respectively, such
that the joint bars and the web portion of the rails are sand-
wiched between the stiffener plates, the stiffener plates each
having a top edge (56), a bottom portion (58) and opposite
lower ends (54), the stiffener plates spanning the abutting
ends of the rail, the bottom portion of the stiffener plates
extending below the toe portion of the rails, the opposite
lower ends of the stiffener plates being notched to accommo-
date the ties where the stiffener plates comprise a single U
shaped bracket having a pair of elongated parallel portions
and a connecting portion, the parallel portions being mounted
to the joint bars, the connection portion extending below the
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toe of the rails and where insulated thimble bushings are used
to protect the bolts from touching the rail in an insulated joint
where said thimble bushings consist of a non-conductive
polymer tube that is inserted through the joint bars and rail.

2. The joint assembly of claim 1 wherein the upper edges of
the stiffener plates extend outwardly away from the rails.

3. The joint assembly of claim 1 wherein a portion of the
lower edges of the stiffener plates extend perpendicularly
towards and below the rails.

4. The joint assembly of claim 1 wherein a portion of the
lower edges of the stiffener plates extend perpendicularly
away from the rails.

5. The joint assembly of claim 1 wherein the parallel por-
tions each have an upper edge, the upper edges of the parallel
portions extending perpendicularly away from the rail.

6. The joint assembly of claim 1 wherein the connecting
portion is flat.

7. The joint assembly of claim 1 wherein the connecting
portion is arcuate.

8. The joint assembly of claim 1 wherein the connection
portion includes an elongated groove extending parallel to the
rails and below the rails.

9. The joint assembly of claim 1 wherein the joint bam have
an elongated protruding ridge extending the length of the bar,
the ridge oriented away from the rail.

10. The rail joint of claim 1 wherein the apertures, the inner,
outer and middle sleeves and the bare portion are dimen-
sioned and configured such that the middle sleeve receives
loading forces from the rail and distributes it to the inner and
outer sleeves.

11. The rail joint of claim 1 wherein the middle sleeve has
opposite ends and the opposite ends are encapsulated with
polymer caps.
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