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(54) Device for connecting railways

(57) The invention relates to a switching device for
connecting railway track or tracks in more than one con-
figuration. The switching device (52) comprises: a base
(66) which is moveable between at least a first position
and second position; at least a first track connecting por-
tion (64) and a second track connecting portion (62) each
of which are mounted on the base (66); a guide means
for guiding the base when it is moved between said first
and second positions; wherein the first track connecting
portion (64) provides a track connection when the base
is in the first position and the second track connecting
portion (62) provides a track connection when the base
(66) is in the second position; wherein the guide means
is arranged so that when the base (66) is moved between
the first and second positions, the base (66) is guided so
the first connecting portion moves along a path which
has both vertical and horizontal components.
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Description

�[0001] This invention relates to a switching device for
connecting railway tracks.
�[0002] Railway tracks need to be connected at railway
crossings and at railway turnouts. At facing turnouts,
trains take a choice of different routes. A train can con-
tinue in the same direction as before on a first track or it
can continue on a diverging second track. When trains
approach a facing turnout, a relatively sharp change of
direction occurs at the point where the two tracks inter-
sect. Hence, there is a greater risk of derailment at this
part of the turnout than there is on any other part of a
railway track. Turnouts use connecting devices which
can be moved to connect track to the first track or the
second diverging turnout track.
�[0003] Figures 1A and 1B show a turnout with two prior
art switching devices 10, 11.
�[0004] There are many designs for turnout switches
but tapered switch blades are most commonly used. A
turnout comprises a first railway track which has two run-
ning rails. It will be appreciated that trains can be driven
in either of two directions along a railway track. Figures
1A and 1B are described below for a train approaching
from the bottom of Figures 1A and 1B. Figures 1A and
1B show the first track comprises a left running rail 16
and a right running rail 14 (shown with dotted lines). Fig-
ures 1A and 1B show the left running rail 16 has an inner
side 20, which faces the centre of the first track. Flanges
of the left wheels of trains are guided by the inner side
20 of the left running rail 16 which receives the front of
the wheel flanges. One prior art switching device is used
for the left running rail 16 and another prior art switching
device 11 is used for the right running rail 14.
�[0005] The prior art switching device 10 comprises a
switch blade 32 that can be moved between an open
position shown in Figure 1A and a closed position shown
in Figure 1B. The other prior art switching device 11 also
comprises a switch blade 33 that can be moved between
a closed position shown in Figure 1A and an open posi-
tion shown in Figure 1B. Hence, when one switching de-
vice 10, 11 is open, the other switching device 11, 10 is
closed.
�[0006] Figure 1B shows that when the switch blade 32
is closed, the switching device 10 is used to connect the
first track to a diverging second turnout track. The turnout
track has a left turnout rail 26 and a right turnout rail 24
(shown with dotted lines). Figure 1B shows the switch
blade 32 connecting the left running rail 16 to the left
turnout rail 26. Hence, a passing train continues on the
second diverging turnout track when the switching device
10 is closed.
�[0007] When the switch blade 32 is in the open posi-
tion, shown in Figure 1A, there is a gap between the
switch blade 32 and left running rail 16. This gap enables
the flanges of a train wheel to pass along the inner side
20 of the left running rail 16. Hence, a passing train will
continue along the first track.

�[0008] The switch blade 32 has a back end 34, a front
end 36, an inner side 42 and an outer side 40. The back
end 34 of the switch blade 32 is connected by a hinge
38 to the left turnout rail 26. The hinge 38 enables the
switch blade 32 to be opened and closed. When the
switching device 10 is closed as shown in Figure 1B, the
switch blade 32 closes against the left running rail 16.
The front end 36 of the switch blade 32 is tapered so it
can close against the left running rail 16 more closely.
Typically, if even a small gap, of 12 mm for example,
exists between the switch blade 32 and the left running
rail 16, the flanges of the wheels of a passing train can
take the wrong path and a derailment of the train results.
A facing point lock is necessary to ensure the closed
blade 32 does not move away from the left running rail
16 when trains pass over the closed switching device 10.
If these locks fail, switches could be thrown as a train
passes which could result in derailment. Hence, safety
is a serious problem.
�[0009] As the switch blade 32 has a tapered front end
36, it is susceptible to wear and tear on the inner side 42
of switch blade 32. This can result in a change of shape
and damage to the switch blade 32. A derailment can
then ensue. Hence, derailment is more likely if switch
blades 32 are not monitored and replaced when they
become too worn.
�[0010] When the switching device 10 is closed, the
wheel flanges of the approaching train approach the left
turnout rail 26 at an angle thereby generating substantial
lateral forces. These forces are transmitted by the wheels
of the train and in turn act on the switch blade 33 of the
switch device 11 (of the opposite rail) which can cause
derailments.
�[0011] Derailment is more likely to occur if there is a
gap between the switch blade 32 and the running rail 16
when the switching device 10 is closed. However, to en-
sure the tapered front end 36 of the switch blade 32 is
substantial enough to resist wear for a reasonable length
of time, it is usual to arrange for there to be a set or a
recess in the running rail 16 to receive and protect the
switch blade 32. When the switch blade 32 is in this re-
cess, the front end 36 of the switch blade does not contact
and join the switch blade 32 to the inner side 20 of the
running rail 16. Hence, a gap is created between the inner
side 42 of the switch blade 32 and the inner side 20 of
the running rail 16. If the switch blade 32 contacts the
running rail 16 at a shallow angle, the gap in front of the
inner side 42 of the switch blade 32 will be wider. The
risk of derailment will be increased if this gap is wider
than the width of a train wheel flange.
�[0012] Whilst the switch blade 32 shown in Figures 1A
and 1B has straight running edges, switch blades can
have a curved inner side 42. However, this arrangement
results in the front end 36 of these blades being even
thinner which makes it even more difficult to create a
strong switch blade arrangement with minimal gap be-
tween the switch blade 32 and the running rail 14.
�[0013] Switch blades can be made to contact a curved
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running rail but it is more difficult to achieve close fit be-
tween the switch blade and running rail.
�[0014] Early switching device arrangements include a
double-�edged single switch blade such as the blade il-
lustrated in Figure 1C. In this arrangement, a long switch
blade 35 swings across the first track when the switch is
opened and connects with the left running rail 16 thereby
connecting the second diverging turnout track to the first
track. In this design the switch blade is held in the open
position as the train passes from the first to the second
turnout track, as the switch blade guides the front of the
flange of the wheels on the outside of the curve.
�[0015] Other switch blade arrangements have been
tried, but these rely on switch blades being locked into
position by locks alone, which increases the risk of de-
railment and is undesirable.
�[0016] For example, an alternative switching device is
based on a movable complete section of track 1 which
is called a traverser turnout 43 illustrated in Figure 1D.
This is used on some rack and pinion railways in Swit-
zerland. However, the moveable section of track 43 is
sometimes forced towards the open position when trains
pass and sometimes towards the closed position. Hence,
derailment protection depends totally on the point lock
and hence this mechanism is not intrinsically safe. The
movable section of track is also operated by a sliding
mechanism, which requires a substantial amount of pow-
er to move the track.
�[0017] Hence, there is a problem with switch blade
turnouts being unsafe. Wear and tear of switch blades
increases the risk of derailment. This risk can be reduced
by decreasing train speed at turnouts, but this lengthens
train journey times. Other known switching devices such
as the traverser turnout 43 are prohibited for passenger
use in the UK as they are held in position by locks alone.
�[0018] Switching devices are also used at crossings.
At a crossing, a first track crosses over a second track,
but trains can continue on the track they were previously
on. This is made possible by having gaps in the rails at
the crossing. An example of such gaps can be seen at
45 in Figure IE. However, as a train passes over these
gaps the train moves in a way that is uncomfortable for
passengers. This movement of the train as it passes over
the crossing also causes considerable noise. Hence,
trains usually cross crossings at reduced speed, which
again increases journey times. Further, check-�rails 47
are needed to prevent derailment as train wheel flanges
pass through the gaps.
�[0019] Hence, there is a problem with crossings being
unsafe and noisy. Trains also need to pass crossings
slowly to prevent injury to passengers from jolting train
movements and to minimise derailment risk.
�[0020] According to one aspect of the invention there
is provided a switching device for connecting railway
track or tracks in more than one configuration comprising:�

a base which is moveable between at least a first
position and second position; at least a first track

connecting portion and a second track connecting
portion each of which are mounted on the base;
a guide means for guiding the base when it is moved
between said first and second positions;
wherein the first track connecting portion provides a
track connection when the base is in the first position
and the second track connecting portion provides a
track connection when the base is in the second po-
sition;
wherein the guide means is arranged so that when
the base is moved between the first and second po-
sitions, the base is guided so the first connecting
portion moves along a path which has both vertical
and horizontal components.

�[0021] A variety of guide means may be used to guide
the base along this path.
�[0022] The guide means may guide the base along a
substantially cycloidal path between the first and second
positions.
�[0023] In some embodiments the guide means in-
cludes a frame which is carried on front and rear wheel
pairs, each wheel being connected to the base by a con-
necting member extending from the base to an off axis
position on each wheel. The wheels of these embodi-
ments may have teeth. The wheels of some of these em-
bodiments may have teeth which engage with teeth of a
gear track to provide a rack and pinion mechanism. In
some embodiments the guide means includes wheels
with teeth which engage with a chain to provide a chain
and sprocket mechanism.
�[0024] In some embodiments the guide means com-
prises at least one four bar linkage which guides the base
between the first and second positions. The four bar link-
age may guide the base between the first and second
positions along a circular arc path.
�[0025] At least one of the track connecting portions
may have ends which are adapted to mate with the track
it connects. This arrangement reduces gaps between the
track connecting portion and the track it connects.
�[0026] At least one of the track connecting portions
may have sides which are curved. This arrangement is
useful for connecting curved tracks.
�[0027] A guide rail may also be mounted to the base
plate. The guide rail may be in the form of a conventional
guide-�rail or a check- �rail. This arrangement allows the
front and/or back of wheel flanges of a train to be guided
as a wheel flange passes over the switching device.
�[0028] The first track connecting portion and second
track connecting portions may be mounted on the base
plate so that they connect tracks at different heights. This
arrangement is useful for connecting tracks with a cant.
�[0029] In some embodiments each connecting portion
can be replaced separately. This arrangement is useful
if only one connecting portion becomes worn and needs
replacing.
�[0030] Embodiments of the present invention will now
be described, by way of example only, with reference to
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the accompanying drawings in which: �

Figure 1A is a schematic plan view of a portion of
railway track approaching a turnout with two prior art
switching devices in a first configuration;

Figure 1B shows the prior art switching devices of
Figure 1A in another configuration;

Figure 1C is a schematic plan view of a turnout with
another prior art switching device;

Figure 1D is a schematic plan view of a turnout with
another prior art switching device;

Figure 1E is a schematic plan view of a prior art cross-
ing;

Figure 2A is a schematic plan view of a portion of
railway track approaching a turnout having a switch-
ing device in accordance with an embodiment of the
present invention in a first configuration;

Figure 2B shows the switching device of Figure 2A
in a second configuration;

Figure 3A is a schematic end elevation view of the
switching device of Figure 2A viewed from direction
A shown in Figure 2A;

Figure 3B is a schematic end elevation view of the
switching device of Figure 2B viewed from direction
A shown in Figure 2B

Figure 4 is a schematic view of a section of the
switching device shown in Figure 3B;

Figures 5A, 5B and 5C are schematic end views il-
lustrating the operation of the switching device of
Figure 2A;

Figure 6A is a schematic plan view of a portion of
railway track approaching a turnout with a modified
form of the switching device shown in Figure 2A in
a first configuration;

Figure 6B shows the switching device of Figure 6A
in a second configuration;

Figure 7 shows a schematic plan view of a railway
crossing with a switching device in accordance with
an embodiment of the present invention in one con-
figuration;

Figure 8A shows a schematic plan view of a diamond
railway crossing with four switching devices in ac-
cordance with an embodiment of the present inven-
tion in one configuration,

Figure 8B shows the switching devices of Figure 9A
in another configuration; and

Figure 9 is a perspective view of a switching device
in accordance with an alternative embodiment of the
present invention;

�[0031] Switching devices in accordance with embodi-
ments of the present invention are described below for
connecting railway tracks at turnouts and crossings.
Whilst these embodiments are described for tracks with
two running rails, it will be appreciated that they can be
used to connect monorail tracks.
�[0032] Figures 2A and 2B show a turnout having a
switching device in accordance with an embodiment of
the present invention. The turnout comprises a first rail-
way track which has two running rails. It will be appreci-
ated that trains can be driven in either of two directions
along this track. Figures 2A and 2B are described below
for a train approaching from the bottom of Figures 2A
and 2B. Hence, the first track has a left running rail 44
and a right running rail (not shown). The left running rail
44 has an inner side 48 which faces the centre of the first
track and an outer side 49, which faces away from the
centre of the first track. The running rail 44 receives the
front of flanges of a train wheel on the inner side 48 of
the rail 44.
�[0033] Figures 2A and 2B show the left running rail 44
is coupled to the switching device 52.
�[0034] The switching device 52 can be moved between
a first position (Figure 2A) and a second position (Figure
2B). Figure 2A shows that when the switching device 52
is in the first position, the first track is connected so it
continues on a diverging second track on a left turnout
rail 54 and a right turnout rail (not shown). Hence the
switching device 52 is "set for the turnout" when it is in
the first position.
�[0035] Figure 2B shows that when the switching device
52 is in the second position, the first track is connected
so it continues on a straight path on a left through route
rail 58 and a right through route rail (not shown). Hence,
the switching device 52 is "set for the through route" when
it is in the second position.
�[0036] Figures 2A, 2B, 3A, and 3B and Figure 4 show
the switching device 52 generally comprises a base plate
66 on which are mounted a through switch rail 62, and a
turnout switch rail 64. The switching device 52 has a front
end and a back end. The base plate 66 has a first end
68, a second end 70, a left side 69, a right side 71, a top
67 and a bottom 65. The turnout switch rail 64 has an
outer side 72 and an inner side 74, a front end 76 and a
back end 78. The front end 76 is arranged so it is sub-
stantially parallel with the first end 68 of the base plate
66. The back end 78 is arranged so it is substantially
parallel with the second end 70 of the base plate 66. The
through switch rail 62 has a front end 63, back end 61
and two sides. The switch rails 62, 64 are mounted at
least the width of a train wheel flange apart on the base
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plate 66.
�[0037] The turnout switch rail 64 and through switch
rail 62 and are mounted on the base plate 66 of the switch-
ing device 52 to enable the position of both the turnout
switch rail 64 and the through switch rail 62 to be changed
between the first and second positions.
�[0038] When the switching device 52 is in the first po-
sition shown in Figure 2A, the turnout switch rail 64 con-
nects the left running rail 44 to the left turnout rail 54.
Hence the front of the wheel flanges are guided by the
rails 44, 64, 54 on to the second diverging track.
�[0039] It can be seen that the front end 76 of the turnout
switch rail 64 is parallel with the first end 68 of the base
plate 68 so the turnout switch rail 64 can couple with the
left running rail 44. The back end 78 of the turnout switch
rail 64 is parallel with the second end of the base plate
70, so the turnout switch rail 64 can couple with the left
turnout rail 54. The sides 72, 74 of the turnout switch rail
64 are at an angle to the front 76 and back 78 ends so
they can connect the left running rail 44, to the left turnout
rail 54 of the diverging second track. This arrangement
of rails with minimal gaps between rails 44, 64, 54 ena-
bles smooth entry of the wheel flanges of a train on to
the turnout route.
�[0040] When the switching device 52 embodying the
present invention is in the second position shown in Fig-
ure 2B, the through switch rail 62 connects the left running
rail 44 to the left through route rail 58. The switch rails
62, 64 are mounted apart so wheel flanges can pass
between them when the switching device is in this posi-
tion.
�[0041] The base plate 66 is operatively coupled to a
guide means for controlling movement of the switching
device 52 between the first position shown in Figure 2A
and the second position shown in Figure 2B. The guide
means comprises a frame, a first gear wheel 88, a second
gear wheel 90 and two other gear wheels. The frame
comprises a first arm 92 and a second arm. The frame
is connected to a driving shaft. Figure 4 is a schematic
view of a section of the switching device 52 and shows
the first arm 92 of the frame, the first gear wheel 88 and
the second gear wheel 90 of the guide means.
�[0042] Each of the gear wheels 88, 90 are connected
to the base plate 66 by a connecting member extending
from the base plate 66 to an off axis position on each
wheel 88, 90. The connecting members are a first pin 84,
a second pin 86 and two further pins (not shown) which
are each mounted on the base plate 66. The first pin 84
and second pin 86 are mounted on the first end 68 of the
base plate 66 as shown by Figure 4.
�[0043] Figure 4 shows the first gear wheel 88 has a
first axle 91. The second gear wheel 90 has a second
axle 93. The axles 91, 93 are mounted on the first arm
92 of the frame. The first gear wheel 88 has an inner
circumferential surface and an outer circumferential sur-
face. The inner circumferential surface is closer to the
wheel’s axle 91 than the outer circumferential surface.
Each of the gear wheels 88, 90 has gear teeth. The gear

teeth are located on the outer circumferential surface of
each wheel.
�[0044] The first gear wheel 88 has a receiving portion.
The receiving portion is at a position offset from the axle
91 of the gear wheel 88. The receiving portion is on the
inner circumferential surface of the gear wheel 88. The
second gear wheel 90 has the same arrangement. The
first pin 84 of the base plate 66 engages with the first
gear wheel 88. The first pin 84 engages with the receiving
portion on the gear wheel 88. Hence, the first pin 84 en-
gages with the gear wheel 88 at an axially offset position.
The second pin 86 engages with a second gear wheel
90 in the same manner.
�[0045] The other two gear wheels (not shown) have
the same structure as the first 88 and second 90 gear
wheels and are mounted on the second arm of the frame
and couple with the two other pins (not shown) of the
base plate 66 as described above for Figure 4. The two
further pins are mounted on the second end 70 of the
base plate 66.
�[0046] The gear wheels 88, 90 are each arranged to
run along a gear track 89. The gear track is arranged
below the base plate 66. The gear track 89 is wide enough
so the base plate 66 is above the gear track 89 when the
base plate 66 is in the first position shown in Figure 2A
and when the base plate 66 is in the second position
shown in Figure 2B. The gear track 89 has rack teeth.
The gear wheels 88, 90 each engage with the gear track
89. The teeth of the first gear wheel 88 engage with the
rack teeth of the gear track 89. The teeth of the second
gear wheel 90 engage with the rack teeth of gear track 89.
�[0047] The gear wheels 88, 90 on the first arm 92 and
the other two gear wheels on the second arm of the frame
guide the base plate 66 co-�operatively. The guide means
guides the switching device 52 when the frame and thus
the first arm 92 and second arm are moved.
�[0048] The driving shaft of the frame is driven by a
driving means (not shown) which can move the frame
horizontally in a reciprocating manner. This causes the
first arm 92 and second arm of the frame to be moved
as shown by the arrow in Figure 4. Hence, the first arm
92 can move in a first direction to the right of Figures 4
and 5 or a second direction to the left of Figures 4 and
5. The second direction being opposite to the first direc-
tion.
�[0049] When the first arm 92 is moved in the second
horizontal direction, the switching device 52 is moved
from the second position (shown in Figure 2B, Figure 4
(with solid lines) and Figure 5C) to the first position
(shown in Figure 2A, Figure 4 (with dotted lines) and Fig-
ure 5A). Movement of the first arm 92 in the second hor-
izontal direction, causes the gear wheel axles 91, 93 to
also move in the same second horizontal direction (to
the left of Figures 4 and 5).
�[0050] The gear wheels 88, 90 act as pinions and en-
gage with the gear track 89 which acts as a rack. Hence,
the movement of the gear wheel axles 91, 93 in the sec-
ond horizontal direction causes the gear wheels 88, 90
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to rotate anticlockwise and roll to the left of Figure 4 along
the track 89.
�[0051] As the pins 84, 86 of the base plate 66 engage
with the gear wheels 88, 90, the rotating gear wheels
move the base plate 66 pins 84, 86 and hence the base
plate 66. As the pins 84, 86 engage with the gear wheels
88, 90 at an axially offset position, the guide means co-
operates with the driving means to enable the base plate
66 to be moved along a cycloidal path (indicated by the
dotted line in Figure 4) between the first and second po-
sitions. When the first arm 92 is moved to the left of Figure
4 the base plate 66 is thus initially moved upwardly and
to the left of Figure 4. This means the base plate 66 is
moved along a path which has both vertical and horizon-
tal components. When the base plate 66 is at this top of
the cycloidal path, the base plate 66 can drop into either
the first or the second position, as indicated by the double
headed arrow in Figure 5B. Continued movement of the
first arm 92 in the second horizontal direction to the left
of Figure 4 causes the base plate 66 to drop into the first
position.
�[0052] It will be appreciated that the base plate 66 can
then be moved from the first position along the same
cycloidal path and returned to the second position (shown
in Figure 2B, Figure 4 (with solid lines) and Figure 5C) if
the driving means is then operated to move the first arm
92 of the frame of the guide means in the first horizontal
direction (i.e. to the right of Figures 4 and 5).
�[0053] When the switching device 52 is in the first po-
sition, the turnout switch rail 64 connects the left running
rail 44 to the left turnout rail 54. The guide means is cou-
pled with the base plate so that when the switching device
52 is moved between the first and second positions, the
switching device is guided along a path which has both
vertical and horizontal components. The four pins 84, 86,
frame and four gear wheels 88, 90 are arranged so the
switching device can move between the first and second
position along a path which has both vertical and hori-
zontal components. The guide means guides the switch-
ing device 52 along a cycloidal path between the first and
second positions as shown by Figures 4 and 5. The four
pins 84, 86, frame and four gear wheels 88, 90 are ar-
ranged to guide the switching device 52 along the cycloi-
dal path.
�[0054] When the switching device 52 is in the first po-
sition indicated with dotted lines in Figure 4, it is resistant
to movement in the first or second horizontal direction
(i.e. to the left or right of Figure 4) as the switching device
52 is guided along the path which has both horizontal
and vertical components.
�[0055] Hence, when the switching device 52 is in the
first position, the switching device 52 is resistant to move-
ment in a direction with only horizontal components. This
means the switching device 52 can only be lifted out of
the first position. For the same reasons, switching device
52 is resistant to purely horizontal movement when it is
in the second position shown in Figure 2B.
�[0056] When the switching device 52 is in the position

shown in Figure 2A, the wheels of a passing train pass
over the turnout switch rail 64 which is mounted on the
base plate 66. Hence, the weight of the train will push
the base plate 66 down so the switching device 52 stays
in the first position. When the switching device 52 is in
the second position shown in Figure 2B, the wheels of a
passing train pass over the through switch rail 62. Hence,
the weight of the train also pushes the base plate 66
down so the switching device 52 stays in the second po-
sition.
�[0057] Both Figures 6A and 6B show a modified form
of switching device 53 used in a slightly different turnout.
Figures 6A and 6B show the right running rail 46 of the
first track shown in Figures 2A and 2B and the first track
and diverging track also have check-�rails which are not
present in Figures 2A and 2B. Figures 6A and 6B show
a running check-�rail 116 is provided for the right running
rail 46. A turnout check-�rail 118 is also provided for the
right turnout rail 56. The right turnout rail 56 has an inner
side 57 which faces towards the centre of the diverging
track. The right running rail 46 has an inner side 51 which
faces towards the centre of the first track. The check-�rails
116, 118 are arranged so they are opposite the inner side
51 of the right running rail 46 and the inner side 57 of the
turnout rail 56 respectively
�[0058] Figures 6A and 6B show the switching device
53 is connected to the right running rail 46. The switching
device 53 is identical to the switching device 52 shown
in Figures 2A and 2B, but it also includes a check switch
rail 120. The check switch rail 120 is mounted on the
base plate 66. The check switch rail 120 is mounted on
the base plate 66 between the through switch rail 62 and
the turnout switch rail 64. The check switch rail 120 is
substantially parallel to the turnout switch rail 64. The
check switch rail 120 and the turnout switch rail 64 are
mounted at least a wheel flange width apart.
�[0059] It will be appreciated that another switching de-
vice 53 with a similar check- �rail arrangement to that
shown in Figure 6A and 6B can be used as a switching
device 53 for the left running rail 44. A check-�rail can be
used with the switch rail 62 and through route running
rail 60 if the through route also requires a check-�rail.
�[0060] Figure 6A shows the switching device 53 set
for turnout route. In this position, the switch check- �rail
120 connects the running check-�rail 116 and the turnout
check- �rail 118. As a train approaches the front end of the
switching device 53, flanges of the right wheel of the train
are guided between the right running rail 46 and the run-
ning check-�rail 116. As the train wheel flanges pass over
the switching device 53, the wheel flanges are guided
between the turnout switch rail 64 and the switch check-
rail 120. As the train wheel flanges pass beyond the back
end of the switching device 53, wheel flanges are guided
by the right turnout rail 56 and the turnout check-�rail 118.
It will be appreciated that the switch check-�rail 120 can
also function as a turnout switch check-�rail if a train ap-
proaches the switching device 53 from the opposite di-
rection.
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�[0061] As Figure 6A shows a right running rail 46, the
centrifugal force from the wheel flanges of the turning the
train will cause the wheel flanges to exert a lateral force
on the check switch rail 120. This centrifugal force will
operate in a direction which is opposite to the direction
in which the base plate 66 needs to be moved when it is
moved into the second position shown in Figure 6B. The
frame of the guide means can be arranged so it is held
securely to counteract this force. Hence, the switching
device 53 is held securely in the first position shown in
Figure 6A.
�[0062] Figure 7 shows a switching device 122 in ac-
cordance with an embodiment of the present invention
which is used at a crossing. At the crossing, a first track
intersects with a second track. The first track has a first
left running rail 130 and a second left running rail 132
and a first right running rail (not shown) and a second
right running rail (not shown). The second track has a
first right running rail 138 and a second right running rail
140 and a first left running rail (not shown) and a second
left running rail (not shown). Figure 7 only shows the run-
ning rails 130, 132, 138, 140 of each track.
�[0063] The switching device 122 is movable between
a first position and a second position. When the switching
device 122 is in a first position shown in Figure 7, a train
can continue on the first track. When the switching device
is in a second position shown with dotted lines in Figure
7, a train can continue on the second track.
�[0064] The switching device 122 generally comprises
a first switch rail 148, a second switch rail 150 and a base
plate 66. Each of the switch rails 148, 150 are mounted
on the base plate 66. The base plate 66 has a structure
similar to that of the base plate 66 shown in Figure 4 and
has the same guide means, driving shaft and driving
means. The second switch rail 150 has a front end 151,
a back end 149 and two sides. Figure 7 shows the first
switch rail 148 has two sides 152, 154, a front end 156
and a back end 158. The front end 156 is substantially
parallel to the first end 68 of the base plate 66. The back
end 158 is substantially parallel to the second end 70 of
the base plate 66.
�[0065] When the switching device 122 is in the first
position shown in Figure 7, the switching device 122 con-
nects the first track. The first switch rail 148 connects the
first left running rail 130 to the second left running rail
132. When the switching device 122 is in the second
position (shown with dotted lines in Figure 7), the switch-
ing device 122 connects the second track. In this position,
the second switch rail 150 connects the first right running
rail 138 to the second right running rail 140.
�[0066] The switch rails 148,150 are mounted on the
base plate 66 of the switching device 122 to enable the
position of both the switch rails 148, 150 to be changed
between the first and the second positions. Movement
between the first and second positions is effected in the
same way as that of the first embodiment of the present
invention 52.
�[0067] At a diamond crossing, the first track and the

second track cross over each other at an angle to form
a diamond shape as shown in Figures 8A and 8B. The
diamond shape created where the first and second tracks
cross has two corners with acute angles 168, 169 and
two corners with obtuse angles 170, 171 as shown in
Figures 8A and 8B. Figures 8A and 8B show it is possible
to use the switching device 122 at each of these corners
168, 169 170, 171.
�[0068] It will be appreciated that if a curved first track
crosses over the second track then a switching device
with a different first switch rail 148 structure can be used.
It will be appreciated that it is also possible to use switch
rails 64, 62 of the switching devices 52, 53 described
above with sides 72, 74 that are curved to enable the
switch rails 64, 62 of the switching devices 52, 53 de-
scribed above to tangent a curved track more smoothly.
Likewise the sides of switch rails 150, 148 could be
curved for connecting curved tracks at crossings.
�[0069] It will be appreciated that the switch rails 148,
150 of the switching device 122 do not need to be mount-
ed at the same height on the base plate 66. This enables
the switching device 122 to connect tracks which have a
cant at a crossing. Switching devices 52, 53, 122 with
rails for canted tracks provide improved safety. Any of
switch rails 62, 64, 148, 150 can be mounted so they are
not parallel to the top 67 of the base plate 66. Mounting
the switch rail 62, 64, 148, 150 in this way, enables the
switch rail 62, 64, 148, 150 to connect two track rails
which are at different heights.
�[0070] It will be appreciated that the switch rails 62,
64, 148, 150 can connect track in a variety of ways. The
switch rails 62, 64 may be arranged at different angles
to each other on the base plate 66. It is preferable that
there is no gap between the switch rails 62, 64 and the
track rails they connect. Likewise, it is preferable that
there is no gap between switch rails 148, 150 and the
track rails they connect. Gaps can be minimised as the
ends 61, 63, 76, 78, 149, 151, 158, 156 of switch rails
can be arranged at an angle to enable them to engage
with track rails. As the ends of the switch rails do not need
to be tapered, they are stronger and can therefore be
arranged to minimise gaps between the switch rails and
track rails. Minimising gaps reduces danger of obstruc-
tion and makes the switching device 52, 53, 122 more
resistant to wear and tear. It also makes the ride more
pleasant when a train passes over the switching device
122. Noise is also reduced when trains pass over the
switching device 122 due to minimal gaps between the
switch rails and track rails at a crossing. As switch rails
62, 64, 148, 150 can mate with track rail, this reduces
track alignment problems. Guide rails 120 like those de-
scribed for the switching device 53 can also be used for
switching devices 122 used at crossings.
�[0071] The switch rails 62, 64, 148, 150 can be detach-
ably mounted to the base plate 12 to enable the rails to
be replaced independently. This eases maintenance of
the switching devices 52, 53, 122.
�[0072] The fact that the switching devices 52, 53, 122
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cannot be moved in a direction with only horizontal com-
ponents when in the first or second positions improves
safety considerably. In the unlikely event that a switching
device 52, 53, 122 is accidentally moved out of position,
this would present a stepped joint to wheel flanges of a
train. This would give a very rough ride but should not
cause derailment. The fact that the weight of trains can
be used to keep the switching devices 52, 53, 122 in
position minimises the chance of the switching devices
52, 53, 122 moving out of position accidentally.
�[0073] Facing point locks can be attached to lock
switching devices 52, 53 and switching devices 122 to
provide an additional means of ensuring the switching
devices 52, 53, 122 are held in position. Other known
locking devices may also be used if preferred.
�[0074] It will be appreciated that it is not essential to
couple the frame of the guide means to the ends 68, 70
of base plate 66 of the switching devices 52, 53, 122.
Gear wheels 88, 90 can be arranged within the base plate
66. It may be desirable to couple the guide means to the
base plate 66 at several locations. The frame can have
more than two arms 92. More than two gear wheels 88,
90 can be mounted on an arm 92 of the guide means.
The gear wheels 88, 90 may act as sprockets and engage
with a chain rather than the toothed gear track 89 de-
scribed above.
�[0075] The switching devices 52, 53, 122 can also be
moved along a path which has both vertical and horizon-
tal components using a variety of known mechanisms
such as the mechanism illustrated in Figure 9. Figure 9
shows a switching device in accordance with an alterna-
tive embodiment of the present invention in which the
switching device 52 of Figures 2A and 2B is guided by a
four bar linkage arrangement rather than the guide
means shown in Figure 4. The four bar linkage arrange-
ment comprises the base plate 66, two bars 100, 104, a
mount 102 and four pins 84, 86, 106, 108. The first pin
84 is coupled to a first bar 100. The first bar 100 is coupled
to the mount 102. The first bar 100 and the mount 102
are coupled by a third pin 106. The second pin 86 is
coupled to a third bar 104. The third bar 104 and the
mount 102 are coupled by a fourth pin 108. Another iden-
tical four bar linkage is arranged on the second end 70
of the base plate 66. The mount 102 anchors the four bar
linkage during operation.
�[0076] The four bar linkage arrangement is operatively
coupled to a driving shaft (not shown) and the driving
shaft is driven by a driving means (not shown). During
operation, the driving means moves the driving shaft in
the horizontal reciprocating manner as described for Fig-
ures 4 and 5 and both four bar linkages guide the base
plate 66 co-�operatively. During operation, the four bar
linkage guides the base plate 66 so it moves along a
circular arc.
�[0077] When the switching device 52, 53, 122 is moved
from the first position shown in Figure 2A, the four bar
linkage arrangement ensures switching device 52, 53,
122 is guided along a path which has both vertical and

horizontal components. Hence, it is difficult to move the
switching device 52, 53, 122 accidentally to the left or
right of Figure 2A when it is in the first position shown in
Figure 2A or when it is in the second position shown in
Figure 2B. The switching device 52, 53, 122 is also held
in position by the weight of the train as described above.
More than two four bar linkages may be used. The four
bar linkages can be mounted to the base plate 66 using
alternative means. It is not necessary to mount them to
the ends 68, 70 of the base plate 66. Additional bars may
link the base plate 66 to the mount 102. This improves
stability of the base plate 66.
�[0078] The driving shafts are driven by an air cylinder
driving means. As switching devices 52, 53, 122 each
drop into either the first or the second position from the
position shown in Figure 5B, very little power is needed
for the driving means as the switching devices 52, 53,
122 have no sliding parts. The driving means can be re-
placed with different driving means known in the art. The
driving means can be improved using commonly known
techniques. For example a counter balance spring or a
counter balance deadweight can be used to reduce the
driving force needed and accelerate operation.
�[0079] It can be envisaged that alternative guide
means and/or driving means can be used to move the
base plate 66 along the path having both vertical and
horizontal components as described above. Alternative
straight driving means can be used. The driving means
can be an electrical, pneumatic or hydraulic driving
means. Manual means can also be employed to "throw"
the switches. Whilst the driving shafts are driven in a
horizontal direction and operate on the guide means to
produce the desired movement, a standard rotary driver
arrangement with different guide means can also be used
to produce this movement.

Claims

1. A switching device for connecting railway track or
tracks in more than one configuration comprising:�

a base which is moveable between at least a
first position and second position; at least a first
track connecting portion and a second track con-
necting portion each of which are mounted on
the base;
a guide means for guiding the base when it is
moved between said first and second positions;
wherein the first track connecting portion pro-
vides a track connection when the base is in the
first position and the second track connecting
portion provides a track connection when the
base is in the second position;
wherein the guide means is arranged so that
when the base is moved between the first and
second positions, the base is guided so the first
connecting portion moves along a path which

13 14 



EP 1 860 238 A2

9

5

10

15

20

25

30

35

40

45

50

55

has both vertical and horizontal components.

2. A switching device according to claim 1, wherein the
guide means guides the base along a substantially
cycloidal path between the first and second posi-
tions.

3. A switching device according to claim 2, wherein the
guide means includes a frame which is carried on
front and rear wheel pairs, each wheel being con-
nected to the base by a connecting member extend-
ing from the base to an off axis position on each
wheel.

4. A switching device according to claim 3 wherein the
wheels have teeth.

5. A switching device according to claim 4, wherein the
teeth of the wheels engage with teeth of a gear track
to provide a rack and pinion mechanism.

6. A switching device according to claim 4, wherein the
teeth of the wheels engage with a chain to provide
a chain and sprocket mechanism.

7. A switching device according to claim 1, wherein the
guide means comprises at least one four bar linkage.

8. A switching device according to any one of claims 1
to 7, wherein at least one of the track connecting
portions has ends which are adapted to mate with
the track it connects.

9. A switching device according to any one of claims 1
to 8, wherein at least one of the track connecting
portions has sides which are curved.

10. A switching device according to any one of claims 1
to 9, wherein at least one guide rail is also mounted
to the base plate.

11. A switching device according to any one of claims 1
to 10, wherein the first track connecting portion and
second track connecting portions are mounted on
the base plate so that they are at different heights.

12. A switching device according to any one of claims 1
to 11, wherein each connecting portion can be re-
placed separately.
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