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(57) ABSTRACT 
A contactless detection system for detecting the movements 
of the switch points of a railroad switch and stock rail of a 
railroad switch/point having a transformer for detecting or 
sensing the position of the switch points, the transformer 
having a core linked to the switch points, and further having 
a primary coil and a pair of secondary coils wound around 
the core; and an electronic interface means for receiving 
signals from the secondary coils responsive to, and corre 
sponding with, the positioning of the switch points. 
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CONTACTLESS POINT DETECTION SYSTEM 
FOR RAILROAD SWITCH 

FIELD OF THE INVENTION 

[0001] This invention relates to railroad switches and 
particularly to mechanisms for detecting the movements of 
the sWitches, or sWitch points, that function to alter train 
directions. 

BACKGROUND OF THE INVENTION 

[0002] It is Well knoWn in the railroad arts to provide an 
electric motor-driven sWitch machine for positioning a rail 
road track at a sWitching point, and coupling thereWith a 
railpoint detection and indication mechanism. In particular, 
the detection and indication mechanism includes a sensor 
that identi?es a condition When the railroad tracks are not at, 
or near, their proper positions before or after sWitching of the 
railroad tracks. 

[0003] The traditional approach With a railpoint detection 
and indication mechanism is to provide a mechanical rod 
that moves With the sWitch points. The rod interacts With 
levers and cams inside of the sWitch machine or sWitch 
circuit controller and the lever is actually a series of dry 
contacts. These contacts are used for indication by means of 
vital relays or vital interlocking processor type systems. 

[0004] A variety of mechanical systems have been pro 
posed or produced over the years but since they usually call 
for mechanical rods and the like, they require substantial 
adjustment every so often. They may also involve ?nger 
contacts, toggling arms, rotary cam sWitches, and the like. 
The large amount of adjustment, sometimes required 
monthly, is a substantial draWback to such mechanical 
systems or arrangements for detecting sWitchpoint move 
ment, and the cost is high because the maintenance is so 
labor intensive. 

[0005] Accordingly, it is a primary object of the present 
invention to eliminate the labor intensive adjustments 
required With mechanical arrangements and to provide a 
contactless point detector system that Will completely elimi 
nate the need for constant adjustment of parts. 

[0006] Another object of the present invention is to pro 
vide a fast and easy Way to adjust sWitch point detector 
system involving push button electronic calibration such that 
the maintainer Will simply insert his obstruction gauge in the 
points and then press a calibration button. Moreover, 
because of the lack of contacts, mechanical Wear is abso 
lutely minimiZed and the system is inexpensive, When 
compared to the traditional, dry contact sWitch and lever 
approach. 

SUMMARY OF THE INVENTION 

[0007] It Will be understood that in the operation of the 
detection system of the present invention, the movement of 
the sWitchpoints is produced by a conventional or standard 
form of sWitch machine in Which an electric motor, or hand 
throW mechanism, provides the poWer for the selected 
movement. 

[0008] Brie?y stated then, the system of the invention is a 
contactless detection system for detecting the movement of 
the sWitchpoints of a railroad sWitch, such system including 
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a transformer means for detecting or sensing the position of 
the sWitchpoints. The transformer means has a ferrous core 
that is linked to the sWitch points, and both a primary coil 
and a pair of secondary coils are Wound around the core. The 
preferred form of this transformer means is referred to as a 
linear variable differential transformer (LVDT). An elec 
tronic interface means is further included for receiving 
signals from the secondary coils of the transformer respon 
sive to, and corresponding With, the positioning of the 
sWitch points. 

[0009] The system of the invention Will also detect the 
position of the stock rail. Occasionally, the stock rail moves 
With respect to the railroad ties due to the track hardWare 
loosening up. As the stock rail moves, the sWitch points 
move. The LVDT senses this movement and indicates that 
the stock rail has shifted. 

[0010] An additional major feature of the present inven 
tion resides in the provision of operational vitality by Which 
is meant that the detector or sensor is arranged to be vital 
such that any failure must cause the system to be as safe as 
the system Was before the failure. The linear variable 
differential transformer forming an essential part of the 
system can fail in many different modes including 1) shorts 
in one or more coils to ground; 2) shorts from the primary 
coil to one or more secondary coils; 3) shorts from second 
ary to secondary; 4) one or more of the coils failing open; 5) 
change in resistance in one or more of the coils (up or doWn); 
6) damaged core. 

[0011] The foregoing and still further objects and advan 
tages of the present invention Will be more apparent from the 
folloWing detailed explanation of the preferred embodi 
ments of the invention in connection With the accompanying 
draWings: 

BRIEF DESCRIPTION OF THE DRAWING 

[0012] The Figure is a block schematic diagram of a 
preferred embodiment of the detection system for detecting 
the positioning of the sWitch points for a railroad sWitch 
system. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0013] Referring noW to the Figure, the linear variable 
differential transformer (LVDT) in its entirety is designated 
10. In this embodiment, the LVDT is a transformer device 
With a single primary coil 12 and tWo secondary coils 14 and 
16. A ferrous core 18 is disposed aXially of the transformer 
coils and moves linearly With respect thereto. The moving 
core changes the inductance of the device and the change in 
inductance causes the signal coupled from the primary of the 
LVDT to the tWo secondaries to change. This change in 
voltage is directly proportional to the position of the core. 
The ferrous core is linked to the sWitchpoints 20 and 22 by 
linkage 24. In a conventional manner, a sWitch machine 26 
pushes and pulls sWitch points 20 and 22. Also seen in the 
Figure are stock rails 28 and 36, as Well as ties 35. 

[0014] It Will be appreciated that the LVDT 10 receives a 
modulated input from oscillator 30 forming a part of the 
interface means 32 and designated here as the vital elec 
tronics and signal processor. A signal output line 34 is 
provided to transmit output signals to suitable relays or to a 
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control system. The tWo secondaries 14 and 16 are Wound in 
opposite directions and this means that the signal from 
secondary 1 is exactly 180° out of phase With respect to 
secondary 2. 

[0015] It Will be understood that the core’s position is 
measured by taking the peak value of secondary coil #1 and 
subtracting it from the peak value of secondary core #2, 
Which is accomplished With interface means 32. 

[0016] In accordance With one form of the vitality feature 
of the present invention, the LVDT is made vital by taking 
advantage of the 180° phase shift Which eXists betWeen the 
tWo secondaries. This means that as the core moves, the 
voltage amplitude of the tWo secondaries changes. The 
voltage amplitude of one secondary Will increase While the 
amplitude of the other Will decrease. When the core is in the 
center of the LVDT, the voltage amplitudes of the tWo 
secondaries Will be equal. Because the tWo secondary sig 
nals are phase-shifted 180° and the relative amplitudes are 
related to the core position, the absolute value of secondary 
coil #1 plus the absolute value of secondary coil #2 is a 
constant value. This constant value provides the vital check 
signal. 

[0017] The electronics provided in the interface means 32 
that is connected to the LVDT 10 Will monitor this vital 
check signal. As long the vital check signal is constant, the 
LVDT is Working properly. If the LVDT fails in any of the 
failure modes noted, the vital check signal Will change. The 
electronics that interface With the LVDT Will sense that 
change and Will disable the output in the system. 

[0018] The LVDT sensor 10 is also vital by reason of the 
mechanism that is used to decode the signal and the rela 
tionship of the core. As the core 18 moves linearly through 
the transformer, the voltage from the secondaries (derived 
from the position) also changes linearly. The electronic 
interface 32 reads the change in voltage from the LVDT’s 
output and compares it to the previous voltage value. The 
neW voltage value must be Within alloWable limits With 
respect to the previous voltage value. If the neW voltage is 
not Within the alloWable limits, then the system must be 
malfunctioning. The system Will shut doWn. For eXample, if 
the original output is 1.20 volts and the system is operating 
in 0.10 volt increments, the neXt value must be 1.30 volts or 
1.10 volts (+/— a range). If any other value is measured, the 
system is faulty and must be shut doWn. 

[0019] Another aspect of the vital nature of the system is 
to verify that the measured signal is legitimate. For eXample, 
it is necessary that the system Will fail safely if the elec 
tronics that read the signal from the LVDT Were to fail by 
locking up at a speci?c value. This is accomplished by 
modulating the input signal that drives the primary of the 
LVDT. The input signal to the primary Will be turned on and 
off at a speci?c frequency. The monitoring electronics Will 
read the on and off cycling to verify that the input to the 
electronics has not failed. If the electronics do not recogniZe 
the on and off state at the proper frequency, the inputs and 
or the sensor has failed. The system Will then be shut doWn. 

[0020] It should be noted that the system Will detect the 
position of the stock rail 28 With respect to the railroad ties 
35. As a matter of course, the sWitch point 20 applies 
outWard pressure to the stock rail 28. As the hardWare that 
connects the stock rail 28 to the ties 35 loosens up over time, 
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the stock rail moves outWard With respect to the sWitch point 
20 due to the sWitch point pressure. The LVDT Will detect 
this outWard stock rail movement by the means of an 
outWard core movement and thus, generate the correspond 
ing signal. The system Will also detect the position of stock 
rail 36 With respect to railroad ties 35 and sWitch point 22 
With similar means. 

[0021] The invention having been thus described With 
particular reference to the preferred forms thereof, it Will be 
obvious that various changes and modi?cations may be 
made therein Without departing from the spirit and scope of 
the invention as de?ned in the appended claims. 

What is claimed is: 
1. A contactless detection system for detecting the move 

ment of the sWitch points of a railroad sWitch comprising: 

a transformer for detecting or sensing the position of the 
sWitch points, the transformer having a core linked to 
the sWitch points, and further having a primary coil 
means and a secondary coil means Wound around the 
core; and 

an electronic interface means for receiving signals from 
the secondary coils responsive to, and corresponding 
With, the positioning of the sWitch points. 

2. A contactless detection system as de?ned in claim 1, 
Wherein the primary and secondary coil means have a 
plurality of coils. 

3. A contactless detection system as de?ned in claim 2 
having the tWo secondary coils Wound in opposite direc 
tions. 

4. A contactless detection system as de?ned in claim 1, 
further comprising a source for providing a signal to the 
primary coil. 

5. Acontactless detection system as de?ned in claim 4, in 
Which a sWitch machine is operative for moving the sWitch 
points. 

6. A contactless detection system as de?ned in claim 5, 
further comprising a control device connected to the signal 
output of the interface means. 

7. A contactless detection system as de?ned in claim 1, 
Wherein the transformer is a linear variable differential 
transformer. 

8. A contactless detection system as de?ned in claim 7 in 
Which the transformer means is mounted directly to the 
sWitch points. 

9. Acontactless detection system as de?ned in claim 3, in 
Which there is a 180° phase shift betWeen the output voltages 
of the tWo secondary coils such that as the core moves, the 
voltage amplitude of one secondary coil increases While the 
voltage amplitude of the other secondary coil decreases, 
Whereby if the core is in the center of the transformer means, 
the voltage amplitudes of the tWo secondary coils Will be 
equal. 

10. Acontactless detection system as de?ned in claim 9 in 
Which the absolute value of one secondary coil voltage plus 
the absolute value of the other secondary coil voltage is a 
constant Whereby this constant value is a vital check signal, 
and means for sensing that the vital check signal is constant. 

11. A contactless detection system as de?ned claim 1, 
further including means for providing failsafe operation of 
the system, said means including means for comparing a 
current voltage value With a previous voltage value from the 
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output of the transformer means wherein the current voltage 
value must be Within allowable limits, otherWise, the system 
is shut doWn. 

12. A controller detection system as de?ned in claim 1 
comprising means for providing fail-safe operation of the 
system, said means including means for modulating an input 
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signal to the primary coil of the transformer at a speci?c 
frequency, and means for recogniZing the absence of the 
frequency as the presence of a failure, and in response 
thereto, for shutting doWn the system. 

* * * * * 


