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LOCKING DEVICE FOR A RAILWAY SWITCH
BACKGROUND

1. Field

[0001] The present disclosure relates to a device for locking a switch blade of a

railway switch.

2. Description of the Related Art

[0002] A railway switch (also referred to as a railway turnout or a railway point)
is a mechanical installation enabling trains to change from one track to another track.
When operating a railway switch, a switch operating mechanism is typically used to
move two, usually interconnected, switch blades from a first end position, to a second
end position. In the first end position, one switch blade makes contact with the inside
of one of the stock rails of the railway track. In the second end position, the other

switch blade makes contact with the inside of the other stock rail of the railway track.

[0003] Railway switches are typically fitted with locking equipment for the
purpose of securing one of the switch blades to the respective stock rail on the same
side, when the switch blades are in either of the end positions. The locking equipment
may also transfer linear movement from the operating mechanism to the switch blades
in a transverse direction in relation to the railway track, between the first and second

end positions.

[0004] Railway switch locking equipment include critical components for safe
operation of the railway. Failure of a component of such equipment may result in an
accident where a train simply falls off the track. It is therefore a design and
manufacturing objective to ensure the safety of these components. Usually, these
components are manufactured via casting, for example, from steel or iron, due to their
complexity. Castings may often contain hidden defects, for example, shrinkage
defects, gas porosity, metallurgical defects, among others. On account of these
defects, the components may not be able to withstand the high operational stresses

and shock loading that they are subject to.
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[0005] Currently known methods of ensuring the safety and suitability of the
casting include, for example, visual inspections, x-rays, specialized casting
techniques, increased factors of safety to compensate for possible defects, cutting up
samples and visual examinations, among others. All these techniques are expensive

and add to manufacturing time.

SUMMARY

[0006] Briefly, aspects of the present disclosure are directed to a locking device
for a railway switch, which address at least some of the issues associated with

conventional locking equipment described above, among others.

[0007] According to a first aspect, a locking device for a railway switch is
provided. The locking device has a main structural member and a guide member
detachably coupled to the main structural member. The main structural member is
configured to be fastened to a stock rail of a railway track. The guide member defines,
at least in part, a channel extending from a first end to a second end of the guide
member. A locking face is defined at the second end of the guide member. Upon
installation of the locking device, the channel is configured for guiding therethrough a
simultaneous motion of a latch member and an operating bar of the railway switch in
a transverse direction in relation to the railway track. The latch member is coupled to
a switch blade at a first end of the latch member. The locking face of the guide
member is configured to bear against a lock catch defined at a second end of the latch

member, to lock the switch blade to the stock rail.

[0008] According to a second aspect, a lock assembly for a railway switch is
provided. The lock assembly comprises a locking device fitted to a stock rail of a
railway track and a bracket fitted to a switch blade of the railway switch. The lock
assembly further comprises a latch member having a first end coupled to the bracket
and a second end defining a lock catch. The latch member is configured to be moved,
via a transversely driven operating bar, through the locking device. The locking
device comprises a main structural member and a guide member detachably coupled
to the main structural member. The main structural member is fastened to the stock

rail on a side of the stock rail opposite to the switch blade. The guide member defines,
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at least in part, a channel extending from a first end to a second end of the guide
member in a transverse direction in relation to the railway track, the channel being
configured for guiding therethrough a simultaneous motion of the latch member and
the operating bar. A locking face is defined at the second end of the guide member.
The locking face is configured to bear against the lock catch defined at the second end

of the latch member, to lock the switch blade to the stock rail.

[0009] According to a third aspect, a method is provided for assembling a lock for
a railway switch. The method comprises installing a locking device on a stock rail of a
railway track. The locking device comprises a main structural member and a guide
member detachably coupled to the main structural member. The installation
comprises fastening the main structural member to the stock rail on a side of the stock
rail opposite to a switch blade of the railway switch. Upon installation, the guide
member defines, at least in part, a channel extending from a first end to a second end
of the guide member in a transverse direction in relation to the railway track. A

locking face is defined at the second end of the guide member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The invention is shown in more detail by help of figures. The figures show

preferred configurations and do not limit the scope of the invention.

[0011] FIG. 1 depicts a plan view of a portion of a railway switch according to

one embodiment,

[0012] FIG. 2 depicts an exploded view of a locking device according to one

embodiment;

[0013] FIG. 3 depicts a perspective view of the locking device of FIG. 2 after

assembly;

[0014] FIG. 4 depicts a side view of the assembled locking device of FIG. 3;

[0015] FIG. 5 depicts an end view of the assembled locking device of FIG. 3;
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[0016] FIG. 6 depicts a vertical cross-sectional view, through a railway track, of a

lock assembly; and

[0017] FIG. 7 depicts a flowchart illustrating an example method of assembling a

lock for a railway switch.

DETAILED DESCRIPTION

[0018] In the following detailed description of the preferred embodiments,
reference is made to the accompanying drawings that form a part hereof, and in which
is shown by way of illustration, and not by way of limitation, a specific embodiment
in which the invention may be practiced. It is to be understood that other
embodiments may be utilized and that changes may be made without departing from

the spirit and scope of the present invention.

[0019] The present disclosure is directed to a fabricated locking device, that
obviates many of the technical problems discussed above in connection with
conventionally cast locking equipment, thus providing increased safety and
robustness. A fabricated locking device, as per the present disclosure, utilizes a main
structural member and a guide member, which is detachably coupled to the main
structural member. The guide member defines a bearing surface (referred herein as a
“locking face”) of the locking device. In many embodiments, the guide member is a
non-structural component and is replaceable. The main structural member and the
guide member may thereby be formed of different materials. The main structural
member may be formed as a monolithic plate, for example and without limitation,
made of wrought steel or rolled steel. The guide member may, for example and
without limitation, be formed of a conventional casting, such as an iron or bronze

casting.

[0020] A main structural member, such as a wrought or rolled steel plate among
others, is better suited to handle stresses in a shock environment and is inherently free
of the defects that plague castings. A replaceable guide member with a locking face
enables the contact stresses and loads to be distributed and handled primarily by the

main structural member. A replaceable guide member with a locking face enables a
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better selection of materials more suited to those functions rather being a compromise
with the structural element. Furthermore, a replaceable guide member with a locking
face may enable simple changeout during maintenance, as this is component that

undergoes wear.

[0021] Referring now to FIG. 1, a portion of a railway switch 100 is illustrated
according to one embodiment. The railway switch 100 includes a pair of switch
blades 104 positioned between a pair of stock rails 102 of a railway track. During a
switching operation, the switch blades 104 are moved in a transverse direction T (i.e.,
perpendicular) in relation to the railway track, by an operating bar 110, which is
driven by a point machine 120. The point machine 120 may comprise electrical,
hydraulic or other mechanism to actuate the operating bar 110 in the transverse
direction. FIG. 1 illustrates a first end position of the switch 100, when the right
switch blade 104 contacts the inside of the right stock rail 102. In this position, the
right switch blade 104 is locked to the right stock rail by a right lock assembly. In a
second end position (not shown), the left switch blade 104 contacts the inside of the
left stock rail 102. In this position, the left switch blade 104 may be locked to the left
stock rail by a left lock assembly.

[0022] The description provided herein pertains to the right lock assembly, it
being understood that a corresponding description may apply to the left lock
assembly. The terms “right” and left” are defined herein in relation to a forward
direction of the railway track. As shown, the right lock assembly includes a locking
device 106 fitted to the right stock rail 102 for example via bolts 122. A bracket 108 is
fitted to the right switch blade 104, for example, via bolts 124. The lock assembly also
includes a latch member 114 having a first end 116, which is coupled the bracket 108,
and a second end 118, which is enlarged, defining a lock catch. The lock catch may
have any suitable shape to provide a robust locking interface with the locking device

106.

[0023] The latch member 114 may be pivoted at the first end 116 to the bracket
108, for example, via a pin 128, allowing the latch member 114 to swing in a
horizonal plane. The latch member 114 is configured to be moved linearly through the

locking device 106 by the operating bar 110, which is driven by the point machine
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120. The linear motion is transferred from the latch member 114 to the switch blade
104 via the bracket 108. The operating bar 110 may be provided with a first notch 112
located near a right end of the operating bar 110. The notch 112 is shaped and
configured to receive a portion of the lock catch at second end 118 of the latch
member 114, allowing the operating bar 110 to move the latch member 114 therewith
through a channel 212 defined in the locking device 106. The channel 212 is not
visible in FIG. 1 and is described subsequently referring to FIG. 2-5. On account of
the pivoted connection of the latch member 114, the second end 118 of the latch
member 114 is configured to be received in the notch 112 of the operating bar 110
when it is inside the channel 212 of the locking device 106, and is configured to be

released from the notch 112 when it exits the channel 212.

[0024] In the configuration shown in FIG. 1, the right lock assembly is in a locked
position where the right switch blade 104 is pushed into contact with the right stock
rail 102. In this configuration, the second end 118 of the latch member 114 has exited
the channel 212 of the right locking device 106, been released from the notch 112,
and is made to bear against a locking face 126 of the right locking device 106, thereby
locking the right switch blade 104 to the right stock rail 102. In FIG. 1, the left lock
assembly is in an unlocked position, where the left switch blade 104 has moved a
distance between from the left stock rail 102. In the shown configuration, the second
end of the left latch member 114 is within the channel of the left locking device 106
(hence not visible), being received in a second notch located near the left end of the
operating bar 110. The notches 112 thus help transfer linear movement from the
operating bar 110 to the switch blades 104, enabling the switch blades 104 to be

moved between the first and second end positions.

[0025] FIG. 2-5 illustrate various views of a locking device 106 in accordance
with one embodiment. As shown, the locking device 106 has a modular construction,
comprising a main structural member 202 and a guide member 204. As stated above,
the main structural member 202 and the guide member 204 serve essentially different
functions, and may hence be made of different materials in various embodiments.
During installation, the main structural member 202 is fastened to the stock rail 102
on a side of the stock rail 102 opposite to the switch blade 104, for example, via bolts
122 (see FIG. 1 and 6). The guide member 204 is detachably coupled to the main
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structural member 202. The guide member 204 defines, at least in part, a channel 212
extending from a first end 206 to a second end 208 of the guide member 204. When
installed, the channel 212 extends in a transverse direction in relation to the railway
track. The channel 212 is configured for guiding therethrough a simultaneous motion
of the latch member 114 and the operating bar 110. At the second end 208 of the
guide member 204, a locking face 126 is defined, which is suitably shaped and
configured to bear against the lock catch defined at the second end 118 of the latch
member 114 (see FIG. 1), to lock the switch blade 104 to the stock rail 102.

[0026] In the shown embodiment, for maximum stress absorption, the main
structural member 202 is formed as a monolithic plate having a generally Z-shaped or
S-shaped cross-section. The plate 202 includes a first planar section 202a, a second
planar section 202b and a third section 202¢. The first planar section 202a is oriented
vertically and is provided with attachment points 228 (e.g., bolt holes) for fastening
the plate 202 to the stock rail 102. The second planar section 202b is located below
the first planar section 202a. The second planar section 202b is also oriented vertically
and configured to engage with the second end 208 of the guide member 204. The third
section 202c¢ is an intermediate portion connecting the first planar section 202a and
the second planar section 202b. In many embodiments, the interfaces between the
adjacent sections may be rounded off. As shown in FIG. 2, the second planar section
202b may be provided with an opening 214 configured to allow insertion of the guide
member 204 therethrough. The opening 214 may be sized to allow the guide member
204 to be positioned such that a backside of the locking face 126 is engaged with the
second planar section 202b of the main structural member 202 (see FIG. 3). In one
embodiment, for attaching the guide member 204 to the main structural member 202,
the back side of the locking faces 126 of the guide member 204 may be provided with
studs, screws or other attachment means (not visible in the drawings), for which
corresponding holes 232 may be provided on the second planar section 202b of the

main structural member 202.

[0027] In the illustrated embodiment, the guide member 204 comprises a
horizontal channel floor 216 flanked on opposite sides by a pair of vertical side walls
218, which define the channel 212. When assembled with the main structural member

202, the channel floor 216 is positioned opposite to a bottom surface 220 of the third
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section 202¢ of the main structural member 202. The bottom surface 220 of the third
section 202¢ is vertically spaced from respective top surfaces 222 of the side walls
218 of the guide member 204, to define a gap 402 therebetween (see FIG. 4). The gap
402 1s sized to allow a base portion of the stock rail 102 to be positioned therein.
When installed, the guide member 202 is positioned below a base portion 602 of the
stock rail 102 (see FIG. 6), such that the stock rail 102 extends through the gap 402.
The channel floor 216 of the guide member 204 may be provided with a groove 224
for retaining the operating bar 110 in position during motion through the channel 212.
The side walls 218 are spaced to define a width W of the channel 212. The channel
212 may be sized to have a width W to tightly accommodate a combined width of the
latch member 114 and the operating bar 110, when the second end 118 of the latch

member 114 is contained, in part, in the notch 112 of the operating bar 110.

[0028] As a further feature, as shown in FIG. 2-5, the locking device 106 may
comprise an interfacing member 210, configured to interface between the main
structural member 202 and the stock rail 102 at the time of assembly. The interfacing
member 210 may include, for example, a conventional cast part. The interfacing
member 210 may be customized to fit the size of the stock rail, allowing standard
functional components of the locking device 106 (namely parts 202 and 204) to be
used for various rail sizes. The interfacing member 210 may be provided with
attachment points 230 (e.g., bolt holes) that are aligned with the attachment points 228
on the main structural member 202, to facilitate connection of the locking device 106

to the stock rail 102.

[0029] FIG. 6 depicts a cross-sectional view of a lock assembly 600 in accordance
with the illustrated embodiments. FIG. 7 depicts a flowchart illustrating an example
method 700 for assembling a lock for a railway switch. The method 700 may be best
understood referring jointly to FIG. 1, 6 and 7. The particular sequence of the activity

blocks depicted in FIG. 7 is exemplary and not meant to be construed as limiting.

[0030] Block 702 of the method 700 involves installing a locking device 106 on a
stock rail 102 of a railway track. The locking device 106 may be in accordance with
the embodiments described above. At installation, the main structural member 202 of

the locking device 106 is fastened to a side of the stock rail 102 opposite to a switch
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blade 104 of the railway switch, for example, via bolts 122. Upon installation, the
channel 212 defined by the guide member 204 of the locking device 106 extends in a
transverse direction in relation to the railway track. In the illustrated embodiment, an
interfacing member 210 is positioned between the main structural member 202 and
the stock rail 102 prior to fastening the main structural member 202 to the stock rail
102. The guide member 204 may be preassembled with the main structural member
202 prior to installation of the locking device 106. Upon installation, the guide
member 204 is positioned below a base portion 602 of the stock rail 102.

[0031] Block 704 of the method 700 involves fitting a bracket 108 to the switch
blade 104, for example, via bolts 124. Block 706 of the method 700 involves fitting a
latch member 114 to the bracket 108. The latch member 114 has a first end 116 which
is coupled to the bracket 108 and a second end 118 which is enlarged to define a lock
catch. In this example, the latch member 114 is pivotably coupled to the bracket 108,
for example via a pin 128, whereby the latch member 114 is configured to swing in a
horizontal plane. Block 708 of the method 700 involves positioning an operating bar
110 of the railway switch through the channel 212 defined by the guide member 204.
The operating bar 110 is configured to be driven transversely by a point machine 120
and to move the latch member 114 therewith through the channel 212 defined by the
guide member 202. In the illustrated embodiment, the operating bar 110 comprises a
notch 112 configured to receive a portion of the second end 118 of the latch member

114.

[0032] Block 710 of the method 700 involves driving the operating bar 110, for
example, via the point machine 120, to move the latch member 114 through the
channel 212 from the first end 206 through the second end 208 of the guide member
204. During this time, lock catch at the second end 118 of the latch member 114 is
contained, in part, in the notch 112. The motion of the operating bar 110 is thus
transferred to the switch blade 104, which is pushed into contact with the stock rail
102. At block 712 of the method 700, upon exiting channel 212, the lock catch is
released from the notch 112 and is made to bear against the locking face 126 of the

guide member 204, to lock the switch blade 104 to the stock rail 102.

[0033] While specific embodiments have been described in detail, those with
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ordinary skill in the art will appreciate that various modifications and alternative to
those details could be developed in light of the overall teachings of the disclosure.
Accordingly, the particular arrangements disclosed are meant to be illustrative only
and not limiting as to the scope of the invention, which is to be given the full breadth

of the appended claims, and any and all equivalents thereof.
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CLAIMS

I. A locking device (106) for a railway switch (100), comprising:
a main structural member (202) configured to be fastened to a stock
rail (102) of a railway track, and
a guide member (204) detachably coupled to the main structural
member (202), the guide member (204) defining, at least in part, a channel (212)
extending from a first end (206) to a second end (208) of the guide member (204),
wherein a locking face (126) is defined at the second end (208) of the guide member
(204),
wherein, upon installation of the locking device (106), the channel (212) is
configured for guiding therethrough a simultaneous motion of a latch member (114)
and an operating bar (110) of the railway switch (100) in a transverse direction in
relation to the railway track, the latch member (114) being coupled to a switch blade
(104) at a first end (116) of the latch member (114),
wherein the locking face (126) of the guide member (204) is
configured to bear against a lock catch defined at a second end (118) of the latch
member (114), to lock the switch blade (104) to the stock rail (102).

2. The locking device (106) according to claim 1, wherein the main
structural member (202) and the guide member (204) are formed from different

materials.

3. The locking device (106) according to claim 2, wherein the main

structural member (202) is formed from wrought steel or rolled steel.

4. The locking device (106) according to claim 2, wherein the guide

member (204) is formed from an iron casting or a bronze casting.

5. The locking device (106) according to any of claims 1 to 4, wherein
the main structural member (202) comprises a monolithic plate, comprising:
a first planar section (202a) oriented vertically and comprising attachment

points (228) for fastening to the stock rail (102),
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a second planar section (202b) located below the first planar section (202a),
the second planar section (202b) being oriented vertically and configured to engage
with the second end (208) of the guide member (204), and

a third section (202¢) connecting the first (202a) and second (202b) planar

sections.

6. The locking device (106) according to claim 5, wherein the second
planar section (202b) is provided with an opening (214) configured to allow insertion
of the guide member (204) therethrough, the opening (214) being sized to allow the
guide member (204) to be positioned such that a backside of the locking face (126) is
engaged with the second planar section (202b).

7. The locking device (106) according to any of claims 5 and 6, wherein
the guide member (204) comprises a horizontal channel floor (216) flanked on
opposite sides by a pair of vertical side walls (218), the channel floor (216) being
positioned opposite to a bottom surface (220) of the third section (202¢) of the main

structural member (202).

8. The locking device (106) according to claim 7, wherein the bottom
surface (220) of the third section (202c¢) of the main structural member (202) is
vertically spaced from respective top surfaces (222) of the side walls (218) of the
guide member (204) to define a gap (402) therebetween, the gap (402) being sized to
allow a base portion (602) of the stock rail (102) to be positioned therein.

9. The locking device (106) according to any of claims 7 and 8, wherein
the channel floor (216) of the guide member (204) is provided with a groove (224) for
retaining the operating bar (110) in position during motion through the channel (212).

10.  The locking device (106) according to any of claim 1 to 9, wherein the
channel (212) has a width (W) configured to accommodate a combined width of the
latch member (114) and the operating bar (110).
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11.  The locking device (106) according to any of claim 1 to 10, further
comprising an interfacing member (210) configured to be positioned between the

main structural member (202) and the stock rail (102).

12. The locking device (106) according to claim 11, wherein the
interfacing member (210) is custom sized in dependence of a size of the stock rail

(102).

13. A lock assembly (600) for a railway switch (100), comprising:
a locking device (106) fitted to a stock rail (102) of a railway track,
a bracket (108) fitted to a switch blade (104) of the railway switch (100), and
a latch member (114) having a first end (116) coupled to the bracket (108) and
a second end (118) defining a lock catch, the latch member (114) being configured to
be moved, via a transversely driven operating bar (110), through the locking device
(106),
the locking device (106) comprising:
a main structural member (202) fastened to the stock rail (102) ona
side of the stock rail (102) opposite to the switch blade (104), and
a guide member (204) detachably coupled to the main structural
member (202), the guide member (204) defining, at least in part, a channel (212)
extending from a first end (206) to a second end (208) of the guide member (204) in a
transverse direction in relation to the railway track, the channel (212) being
configured for guiding therethrough a simultaneous motion of the latch member (114)
and the operating bar (110),
wherein a locking face (126) is defined at the second end (208) of the
guide member (204), the locking face (126) being configured to bear against the lock
catch defined at the second end (118) of the latch member (114), to lock the switch
blade (104) to the stock rail (102).
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14. A method (700) for assembling a lock for a railway switch (100),
comprising:

installing (702) a locking device (106) on a stock rail (102)of a railway track,
the locking device (106) comprising a main structural member (202) and a guide
member (204) detachably coupled to the main structural member (202), the
installation (702) comprising fastening the main structural member (202) to the stock
rail (102) on a side of the stock rail opposite to a switch blade of the railway switch,

wherein upon installation (702), the guide member (204) defines, at least in
part, a channel (212) extending from a first end (206) to a second end (208) of the
guide member (204) in a transverse direction in relation to the railway track, wherein

a locking face (126) is defined at the second end (208) of the guide member (204).

15. The method (700) according to claim 14, wherein the installation (702)
of the locking device (106) comprises positioning an interfacing member (210)
between the main structural member (202) and the stock rail (102) prior to fastening

the main structural member (202) to the stock rail (102).

16. The method (700) according to any of claims 14 and 15, wherein the
guide member (204) is preassembled with the main structural member (202) prior to

installation (702) of the locking device (106).

17. The method (700) according to any of claims 14 to 16, wherein the
guide member (204) is positioned below a base portion (602) of the stock rail (102).

18. The method (700) according to any of claims 14 to 17, further
comprising:

fitting (704) a bracket (108) to the switch blade (104),

fitting (706) a first end (116) of a latch member (114) to the bracket (108),
wherein a second end (118) of the latch member (114) defines a lock catch, and

positioning (708) an operating bar (110) of the railway switch (100) through
the channel (212) defined by the guide member (204),

wherein the operating bar (110) is configured to be driven transversely

and to move the latch member (114) therewith through the channel (212) defined by
the guide member (204).
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19. The method (700) according to claim 18, wherein fitting (706) the first
end (116) of the latch member (114) comprises pivoting the first end (116) of the
latch member (114) to the bracket (108), whereby the latch member (114) is

configured to swing in a horizontal plane.

20. The method (700) according to claim 19, wherein the operating bar
(110) comprises a notch (112) configured to receive a portion of the second end (118)
of the latch member (114), the method (700) further comprising:

driving (710) the operating bar (110) to move the latch member (114) through
the channel (212) from the first end (206) through the second end (208) of the guide
member (204), with the second end (118) of the latch member (114) being received,
in part, in the notch (112),

wherein upon exiting channel (212), the second end (118) of the latch

member (114) is released (712) from the notch (112) of the operating bar (110) and is
made to bear against the locking face (126) of the guide member (204), to lock the
switch blade (104) to the stock rail (102).
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FIG. 3
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G
Install locking device on stock rail - 702
Fit brackst to switch blade — 704
Fit latch member to bracket — 706
- 708

Position operating bar through the locking device

Drive operating bar to move latch member through the locking 710
device, with the lock catch contained in the notch é

Release lock catch from notch
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