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My invention relates to traffic detecting appa 
ratus, and more particularly, to electronic means 
for detecting presence of a vehicle in an extended 
stretch of roadway which does not depend upon 
physical contact with circuit controlling elements 
in the roadway, such as highway contactor or 
railway track circuits. 
The principal object of my invention is the 

provision of improved vehicle detecting means 
in which the presence of a vehicle at any point 
in an extended Stretch of roadway is detected by 
its effect upon an alternating electric field of 
force in the Space above the roadway occupied 
by the vehicle. My invention is particularly ap 
plicable to railway vehicles, and may be applied 
to a railway to supplement or as a substitute for, 
a track circuit, as for example, to detect the 
presence of a car in a stretch of track of which 
the rails have a high contact resistance due to 
infrequent train movements, or to detect the 
presence of light weight vehicles, or of highway 
vehicles or the like having insulated wheels and 
incapable of shunting the usual track circuits, or 
to detect the presence of cars on railway cross 
ings or at other locations where the installation 
of track circuits is impracticable. 

I shall describe one form of apparatus embody 
ing my invention and shall then point out the 
novel features thereof in claims. 

In the accompanying drawing, Fig. 1 shows 
one form of train-detecting apparatus compris 
ing an electronic oscillator, the circuits for which 
are so arranged that it is responsive to changes 
in the electrical capacity to ground of insulated 
conductors f and 2, which extend along a stretch 
of roadway 3, such as a single track highway or 
a railway along which vehicles may move, but 
which restrains them to remain at a substantially 
constant distance from conductors f and 2, the 
apparatus serving to detect the presence of a 
vehicle at any point in the stretch by the release 
of a detector relay R, which is normally held ener 
gized by current generated by the oscillator. 
Figs. 2a, 2b and 2C illustrate different Ways in 
which the conductors and 2 may be disposed 
to render the apparatus more sensitive to the 
presence of a train. The roadway 3 is illus 
trated in Fig. 2a as a single track highway oc 
cupied by a highway vehicle 4a, and in Figs. 2b 
and 2c, as a pair of track rails 3a and 3b for 
guiding the wheels of a railway car or train 4th. 
Fig. 3 shows a specific application of the appa 
ratus of my invention to the problem of detect 
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2 
ing the presence of a railway car or train on the 
tracks of a railway crossover. 

Similar reference characters refer to similar 
parts in each of the views, and in lieu of show 
ing the various sources of current for energizing 
the apparatus, I have shown only their termi 
nals, the positive or supply terminal being identi 
fied by the reference character B and the nega 
tive or common return terminal by the reference 
character C, in each instance. 

Referring to Fig. 1, the electron tube V has 
its plate to cathode circuit energized Over con 
nections from the plate of the tube to terminal 
B of the local source through a choke coil T4, 
and from the cathode of the tube to terminal C 
of the source through an inductance L2. The 
inductances Li and L2, in series, are tuned by 
a capacity Ci to form a tank circuit having one 
end terminal connected to the plate of tube Vl 
through a blocking condenser C4, and the other 
end terminal through conductor 2, an adjustable 
condenser C2 and conductor , to the grid of 
tube Wil, whereby a voltage derived from the 
tube output may be impressed across the grid 
cathode circuit of the tube of the proper value 
and phase to cause: the generation of Sustained 
oscillations of a frequency determined by the 
circuit constants. Coupled to the inductances 
L. and L2 is a tuned inductance or filter L3 by 
Which voltage of the frequency normally gen 
erated by tube W is supplied to the grid circuit 
of an amplifier tube V2, the output of which is 
supplied through, a filter L5'selectively respon 
sive to the same frequency, to energize a direct 
current relay. R connected thereto through a 
rectifier whereby relay R. is normally held ener 
gized. - - 

The conductors f and 2 which extend along the 
roadway 3 where the detection of the presence 
of a vehicle is desired may be arranged as shown 
in Fig. 2a, 2b or 2C, or otherwise, conductor 2 
being interposed in the direct path between con 
ductor and the grounded roadway in Fig. 2a or 
between conductor and the track rails in Figs. 
2b and 2C. The arrangement of Fig. 2d may also 
be applied to detect the intrusion of an object such 
as a vehicle into an enclosure such as a bridge or 
a room in which the structure corresponding to 
the ground 3 completely surrounds the vehicle' 
and the conductors and 2 and is not directly as 
sociated with the earth. Although for simplicity, 
the conductors are represented as wires they may 
also consist of metallic plates or screens, or a 
plurality of wires connected in parallel as in 
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dicated by the conductor 2 in Fig. 2b, for example. 
In view of the fact that the roadway and the 
lower terminal of coil L2 are both grounded, or 
at least, have a low impedance to ground, con 
ductor 2, connected to the upper terminal of coil 
L, is supplied with the full voltage of the tank 
circuit, creating an electric fiela in the space be 
tween conductor 2 and the ground 3, the capac 
ity of which is in parallel with condenser C, and 
which, it is to be understood, forms a part of and 
is included in Ci as shown. Likewise, the ca 
pacity between conductors and 2 is in parallel 
with a condenser C2, and is to be understood to 
be included in C2 as shown, while the capacity 
between conductor t and the ground 3 is indicated 
as a condenser X, shown dotted in the drawing. 
The capacities of C2 and X are in series across 
Cl and so govern the tuning of coils Li and L2 to 
some extent, and they also serve as a voltage 
divider to impress a portion of the voltage across : ei upon the grid of 
exceeds the value re 
tio?is, only when the capacity X is relatively 
snail and its impedance high in comparison with 

The grid voltage 

that of C2, and this voltage is zero when Xi and 2 C2 aire equal, and is in a direction opposite to that 
required to maintain oscillations when Xf ex 
ceeds C2. 

Coridaetor 2 serves as a shield between con 
ductor and ground and to confine the detect 
ing action to the horizontal portions of these 
cónductors which extend along the roadway 3. 
The vertical portions representing the lead in 
wires to the oscillator preferably comprise a co 
axial cable in which conductor is wholly sur. 
rounded by condictor 2 as shown. Since the 
oscillating potential difference between conductor 
2 and ground is equal to that across condenser 
Ct, it is always greater in magnitude than that 
between conductor and ground, and it follows 
that conductor 2 directs the electric field of con 
ductor , córresponding to the capacity Xf up 
wards into the space which a vehicle moving over - 
the grounded roadway would occupy. In any of 
the views2a, 2b or 2c, it will be seen that the ca 
pacity Xi corresponds to the space containing 
those diélectric flux lines which emanate from 
conductor fand reach the ground 3 inspite of the 
shielding effect of conductor 2, and from the con 
figuration it will be apparent that the number 
of these is normally relatively small, but is greatly 
augmented in the presence of a large object such 
as a vehicle. En Fig. 2d., for example, the vehicle 
4a provides a low impedance connection through 
the capacity between the vehicle and the road 
way 3 which is relatively close to conductor , 
and so greatly increases the capacity X, and in 
Figs.2b and 2c the vehicle 4a has a low impedance 
connection to ground through the track rails 3a 
and 3b, with the same effect. 
The presence of a car in the space near con 

ductor also increases the capacity between con 
ductor and ground due to the greater dielectric 
constant of the materials of the car in comparison 
with air, in addition to the greater effect of the conducting metal or partially conducting mate 
rials in the car as described above. 

Normally, the capacity C2 is adjusted somewhat 
above.the critical value, at which the output of 
tube Vf, supplied to coil L2 in response to the 
voltage supplied to the grid circuit of the tube, 
is sufficient to maintain oscillations, the sen sitivity being a maximum when the adjustment 
is but slightly above the critical value. 
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It will be apparent therefore that in response 
to a predetermined increase in capacity between 
conductor and ground due to the presence of 
a vehicle on the protected stretch of track, the 
generation of oscillations by tube WA will cease, 
Causing relay R to release. The adjustment of C2 
is preferably such that relay R will be released 
by a relatively large metallic object such as the 
vehicle Aa or 4b but will not be released by the 
proximity of persons, or due to the presence of 
Snow or ice. 

Furthermore, relay R is energized through 
tuned circuits comprising coils L5 and L3 and 
hence is Selectively responsive to the normal fre 
quency of the tank circuit including coils L and 
L2. In the presence of a car the capacities C 
and Xi both increase and since these are con 
nected in series across C f, the resultant capacity 
to Which the coils L and L2 are tuned is increased 
So as to shift the resonant frequency of the tank 
circuit to a value to which the circuits of tube W2 
do not respond, thereby releasing relay R. Since 
the capacity C includes that between wire 2 and 
ground, the wire 2 therefore serves directly as a 
capacity means for controlling relay R, in addie 
tion to its function as a shield as above described. 
The blocking condenser C2, which is interposed 

in the grid-cathode circuit of tube V to limit the 
loss of energy from the tank circuit due to the 
rectifying action of the tube, is preferably located 
at the end of conductors and 2 remote from the 
oscillator lead-in wires, as shown, so that if a. 
short circuit occurs between conductors and 2, 
the blocking condenser C2 is thereby removed 
from the grid circuit, and the tank circuit will be incapable of building up the voltages required for 
oscillations, due to grid rectification in tube vi. 
An open circuit in conductor or 2 will have the 
effect of replacing condenser C2 by a capacity less 
than that of X, reducing or reversing the grid 
voltage and thereby stopping oscillations. Relay 
R is made immune to energization by foreign 
alternating current, due to battery chargers or 
he like, by the provision of tuned circuits for the 
tube V2, selectively responsive to p - wr' t , s , 
frequency. . . . . . . . . - 1 - - - 

Referring now to Fig. 3, in this view I have 
shown two tracks of double track railroad pro 
vided with the usual track circuits having the 
track relays TR and TR2, over which train move 
ments are governed by bleek signals Sahd S2. 
The tracks are connected by a crossover includ 
ing the hand throw switches W. and W2 pro 
vided with the usual’switch circuit controllers in 
cluded in the circuit for an indication relay NWP; 
the energization of which indicates that both 
crossover Switches are locked in their normal po 
Sition, front contacts band c of relay NWP be. 
ing included in the circuits for the signals as in 
dicated on the drawing. Although a crossover is 
shown, the corresponding arrangement may be 
used for the protection of mainline. movements 
over a single switch, as is obvious. 
The tirain detecting apparatus of my inven 

tion is indicated by the reference character D in 
Fig. 3, with the conductors and 2 arranged as 
in Fig.2c and extending the Iength of the cross Över. 
To effect a movement over the crossover, the 

switches W. and W.2 are unlocked by the train 
crew and are then operated to reverse, releasing 
relay NWP. The purpose of the detecting appa 
ratus in Fig. 3 is to prevent the clearing of either 
signals Sf or S2 if a car is left on the crossover 

5 within fouling distance of either main track, even 
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though the car fails to shunt the track relay TR 
or TR2, due to the high contact resistance of the 
rails 3. Relay NWP is arranged as a stick relay. 
and the detecting apparatus D is normally de 
energized. When the Switches W and W2 ar. 
restored to normal and locked by the train crew, 
the detecting apparatus is supplied with current 
Over a connection to terminal B including back 
contact g of relay NWP and the switch circuit 
Controller contacts N, tube W is set into oscilla 
tion to create an oscillating electric field in the 
Space above the crossover track, and then the 
detector relay R becomes energized, provided 
there are no cars within range of the detector 
Wires and 2. Relay R completes a pick-up cir 
cuit for relay NWP which then becomes ener 
gized, and by opening its back contact a, deen 
ergizes the detector apparatus and releases re 
lay R. 
Although I have herein shown and described 

only one form of apparatus embodying my inven 
tion, it is understood that various changes and 
modifications may be made therein within the 
Scope of the appended claims without departing 
from the spirit and scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. Traffic detecting apparatus for indicating 
the presence of a vehicle in a stretch of track, 
comprising an electron tube having a plate, grid 
and Cathode; a tank circuit including inductance 
and capacity having one end terminal connected 
directly to ground and through a blocking con 
denser to said plate, a middle terminal connected 
to said cathode, and its other end terminal un 
grounded and capacity - coupled to Said grid, 
whereby said tube is conditioned to generate 
Sustained oscillations of a frequency determined 
by the constants of Said tank circuit, an in 
Sulated conductor included in the connection of 
Said ungrounded end terminal to the grid of said 
tube, said conductor extending the length of said 
stretch of track and having a capacity to ground 
which is normally low in comparison with the 
coupling capacity between the grid and said un 
grounded tank circuit terminal but which capac 
ity is increased by the presence of a vehicle in said 
Stretch of track Sufficiently to reduce the voltage 
Supplied to the grid to less than that required to 
sustain oscillations, and a detector relay ener 
gized by the oscillations generated by Said tube 
when said stretch of track is unoccupied. 

2. Traffic detecting apparatus comprising, an 
insulated conductor extending the length of a 
stretch of substantially grounded trackway, an 
electronic oscillator comprising an electron tube 
having a plate, grid and cathode, and a tank 
circuit having one end terminal grounded and 
connected through a condenser to Said plate, a 
middle terminal connected to said cathode, and 
the other end terminal connected by said con 
ductor through a second condenser to Said grid, 
the capacity of said second condenser being Suff 
cient relative to the capacity in the Space between 
said conductor and trackway of the electric field 
between said conductor and ground, to render the 
tube effective to generate oscillations. When said 
space is wholly unoccupied but not when there 
is a vehicle in said stretch, a detector relay, and 
means for maintaining said detector relay ener 
gized by the oscillations which are generated by 
said tube when said stretch is unoccupied. 

3. Traffic detecting apparatus comprising, tWO 
conductors which extend the length of a stretch 
of substantially grounded trackWay, the relative 
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6 
positions of said conductors being such that the 
first conductor normally has a relatively low ca 
pacity to ground due to the shielding effect of the 
Second but has a relatively high capacity to 
ground when the stretch is occupied by a vehicle, 
a Voltage divider including an adjustable con 
denser and the capacity to ground of said first 
conductor in series, connected between said sec 
ond conductor and ground, an electronic oscil 
lator having a grid circuit and a plate circuit, a 
detector relay normally energized by current sup 
plied by Said plate circuit, means including said 
plate circuit for normally maintaining a poten 
tial difference between said second conductor and 
ground, and means including said voltage divider 
for Supplying a voltage to the grid circuit of said 
Oscillator which is sufficient to maintain oscilla 
tions only when the stretch is not occupied by a 
Vehicle. k 

4. Traffic detecting apparatus comprising, two 
insulated Wayside conductors which extend the 
length of a stretch of Substantially grounded 
roadway, So iocated that the first conductor nor 
maily has a relatively low capacity to ground due 
to the shielding effect of the second conductor, 
but has a relatively high capacity to ground when 
the stretch is occupied by a vehicle, an electronic 
OScillator having its output controlled by a tank 
circuit comprising an inductance and a capacity 
which includes that of the space between the 
Second conductor and ground and having its in 
put circuit connected to said first conductor, a 
detector relay normally energized by current de 
rived from the output of said oscillator, and 
means including a condenser connected between 
Said two conductors for so adjusting the voltage 
Supplied to Said oscillator from said first con 
ductor as to effect the release of said detector 
relay When a vehicle occupies said stretch. 

5. Traffic detecting apparatus comprising, two 
insulated Wayside conductors which extend the 
length of a stretch of substantially grounded 
roadway and are connected by an adjustable con 
denser Said conductors being so located that the 
first normally has a relatively low capacity to 
ground due to the shielding effect of the second 
but has a relatively high capacity to ground 
When the stretch is occupied by a car, an elec 
tronic oscillator having its output circuit con 
trolled by a tank circuit connected between said 
Second conductor and ground and having its in 
put circuit connected to said tank circuit over 
Said two conductors and said adjustable con 
denser in Series, a detector relay normally ener 
gized by current derived from the output cir 
cuit of Said oscillator, and means including said 
adjustable condenser for supplying a voltage to 
Said input circuit sufficient to maintain oscilla 
tions only when the stretch is not occupied by a 
Vehicle. 

6. Traffic detecting apparatus comprising, two 
insulated Wayside conductors which extend the 
length of a stretch of substantially grounded 
trackWay, the first of which is at a greater effec 
tive distance from the trackway than the second, 
an electronic oscillator for supplying alternating 
current to Said second conductor to maintain a 
potential difference between such conductor and 
the trackway, said oscillator deriving its ener 
gization from a potential divider comprising a 
capacity connection through space from said first 
conductor to the trackway and a connection 
through an adjustable condenser to said second 
conductor, and means comprising a vehicle in 
Said stretch for decreasing the effective distance 
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through space between the first conductor and 
the trackway and thereby decreasing the ener 
gization of said oscillator. 

7. A system for detecting the intrusion of a 
novable object in a protected Space, comprising a 
first and a second-conductor adjoining said Space, 
a source of electrical energy, means for supplying 
a voltage from said source to said first conductor 
to create an electric field of force between said 
first conductor and ground, means for supplying 
a Voltage from said source to said second con 
ductor, said conductors being so positioned rela 
tive to ground and to said space that the poten 
tial impressed on the Second conductor directs 
said electric field away from its normal path 5 Number 
into said space, and a detector responsive to an 
increase in the strength of Said electric field due 
to the movement of an object of a predetermined 
size into said Space. 

0. 

8. A System for detecting the intrusion of a 20 
movable object in a protected space, comprising 
a first and a second conductor adjoining said 
Space, a source of electrical energy, means for 
Supplying a voltage from said source to said first 
conductor to create an electric field of force be 
tween said first conductor and ground, means for 
Supplying a relatively higher voltage from said 
Source to said second conductor, said second con 
ductor being so located between the first con 

25 

8 
ductor and ground that the potential impressed 
thereon directs said electric field away from its 
normal path to ground and concentrates said field 
in said space, and a detector responsive to an 
increase in the strength of said electric field due 
to the movement of an object of a predetermined 
size into said Space. 

PAUL, N. MARTIN. 
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