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Procedure for the identification, assignation and control of slot track type vehicles

to distinguish. Each vehicle continuously emits a char-
acteristic signal which is unique to that vehicle and a
number of sensors disposed strategically around the
tracks pick up that characteristic and unique signal when
the vehicle passes over them.
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Description
[0001] This invention relates to a procedure for the identification, assignation and control of slot track type vehicles.

BACKGROUND OF THE INVENTION

[0002] Toys consisting of scale model reproductions of vehicles, which participate in races on tracks provided for that
purpose, are currently well known. These tracks are usually reproductions of roads or highways, and are provided with
two or more pairs of metallic rails with a slot between them which are disposed in parallel throughout the length of the
track. A power source, usually a 220V AC / 12V DC transformer, provides the tracks with voltage. In turn, the vehicles,
normally cars or trains, feature a pair of brushes which are at all times in contact with the rails, so that a small direct
current electric motor is powered, which causes them to move along the track. Each user may modify the voltage
transmitted to the rails on which his/her vehicle runs, thus varying its speed. However, a drawback of this system is that
it is not possible for the vehicles to change lanes.

[0003] In order to solve this problem, a digital system has been developed, based on the inclusion in the vehicles of
a device which is capable of recognising control signals which are superimposed on the tracks over the power supply
thereof. Thus, each vehicle is able to distinguish the control signals directed thereto, and to react in consequence, for
example, switching its lights on or off, changing lanes or modifying its speed. Furthermore, this digital system makes
use of a network of sensors disposed on the tracks in order to detect the passage of the vehicles, thus carrying out a
two-way communication. However, these sensors have to date not been able to identify a particular vehicle. This problem
is resolved by means of the procedure for the identification, assignation and control in accordance with this invention.

DESCRIPTION OF THE INVENTION

[0004] The procedure for the identification, assignation and control of slot track type vehicles is comprised of a local-
isation system on vehicle tracks with the added functionality of identification, assignation and control. The localisation
system on the tracks of digitally controlled scale model vehicles features a network of sensors suitably distributed
throughout the tracks or rails, with the special feature that each sensor is constituted by means of a conductive stretch
of a short length which is inserted in one electrode. This stretch is of an appropriate shape for the maintaining of the
profile of the electrode and is interconnected thereto by means of a bridge which sandwiches a resistor of a considerable
ohmic value.

[0005] The invention considers the inclusion in each vehicle of a circuit which generates a signal which is suitable for
detection by the sensors. Said circuit comprises a branch, in parallel with the normal loads, thanks to the blocking of a
circuit comprised of a condenser and a diode (motor, lighting, decoding/regulating circuit) on the vehicle. Thus, each
vehicle continuously generates a characteristic signal, constituted of pulses, which is unique to that vehicle.

[0006] Implemented in the branch is a resistor of an ohmic value which is considerably lower than that of the afore-
mentioned resistor, but at the same time considerably greater than the resistance of the normal loads of the vehicle, in
order not to detriment the power to be developed thereby. In series with this second resistor, the branch incorporates a
switch operated by a decoding/regulating circuit with which the vehicle is equipped.

[0007] Transmission from the console to the vehicles is carried out by means of the sending of information to the
tracks in the form of pulses, which are superimposed over the vehicle power supply itself. This information is sent by
means of a frame wherein the vehicle to which itis directed is identified, and furthermore, comprises information regarding
the speed, orders regarding a change of lanes, or the switching on and off of the lights. Thus, each vehicle discerns the
information directed towards it, and its decoding/regulating circuit acts as a result.

[0008] Transmission from the pick-up to the console pulsedly opens and closes the branch switch in accordance with
a frequency which is characteristic to the vehicle and with a preset fixed pulse width. In this way, on the passage of the
vehicle over the first sensor it finds, a voltage division circuit made of the two resistors in series is closed. Given that the
resistance of the sensor is considerably greater than that of the resistance of the signal generating circuit with which the
vehicle is provided, at that moment a pulsed variation of the voltage at the sensor is produced, which will constitute the
signal of the passage of the vehicle over the position of the sensor.

[0009] Therefore, in accordance with one aspect of the invention, a procedure for the identification, assignation and
control for slot track type vehicles is provided, characterised in that each vehicle continuously emits a characteristic
signal which is unique to that vehicle. This unique signal of each vehicle is received by the sensors disposed strategically
around the tracks, when the vehicle passes over the sensor. Thanks to these signals, which are transferred to a central
microprocessor by the sensor, said microprocessor is able to infer information with regard to the positions of the vehicles
on the track, the number of laps, etc, and to display this information on a screen provided for that purpose. Furthermore,
the central microprocessor may generate events in accordance with the information received by the sensors, and transmit
that information to the users, either through their controls or on a screen, or by transmitting the content of the race in
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real time by means of a transmission line.

[0010] In accordance with a preferred embodiment of the invention, some of these events are transmitted to the users
by causing a vibration of the controls.

[0011] Inaccordance with another preferred embodiment of the invention, the characteristic and unique signal emitted
by each vehicle is formed by pulses. Thus, in order to distinguish between the signal from one vehicle and that of another,
the distance between the trailing edge of one pulse and the leading edge of the next pulse is different for each vehicle.
Likewise, a signal which is discriminatory of the deviation activating order is superimposed over the definition of time in
which the value of the signal is 1.

[0012] Suitable software integrated into the deviation optimises the activation times of the deviation coil by means of
the localisation of the vehicle and, in turn, calculating the time during which the latter will be on the tracking electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Figure 1  portrays a general view of a stretch of a circuit.

Figure 2  portrays a detail of a vehicle.

Figure 3  portrays a detail of a lane change-over.

Figure 4  portrays a graph of the pulses emitted by a vehicle at a moment when a change of lane is not requested.
Figure 5 portrays a graph of the pulses emitted by the vehicle in Figure 4 when a change of lane is requested.

DESCRIPTION OF A PRACTICAL EMBODIMENT OF THE INVENTION

[0014] In accordance with a practical embodiment of the invention, a vehicle localisation system is comprised of the
following items:

- ascreen 23 which displays information with regard to the race, such as times, laps covered by each vehicle 14, etc;

- akeyboard 24 which is used to program the different race modalities and to program the system. It would be possible,
for instance, to program a race of a specific number of laps;

- anumber of sensors 4 disposed strategically along the tracks, which detect the passage of the vehicle over the same;

- electromechanisms 32 for changing lanes;

- a central microprocessor 25 which coordinates the operation of an auxiliary microprocessor 26 and the data from
the sensor 4, managing the operation of the system;

- an auxiliary microprocessor 26, which manages the information sent by the controls 22;

- a220V AC /12V DC transformer 27;

- aset of controls 22, each of which features a potentiometer for controlling the speed of the vehicle, a push-button
to give the order to change lanes, and a vibrator which notifies changes in the state of the vehicle;

- avehicle 14, whose brushes make contact with the electrodes 1, 2 which form the tracks;

- tracks 3 on which the vehicle moves.

[0015] The system comprises the insertion in the ground electrode 1 of the pair of electrodes 1, 2 which constitute the
tracks 3 on which a scale model of a racing vehicle (slot racing) moves, and from which it is powered, of a plurality of
sensors constituted by conductive stretches 4a of a short length which are interconnected to the electrode 1 by means
of bridges 6 which incorporate a resistor 7 of a considerably high ohmic value; due to this, under normal conditions these
stretches are at the same potential as the electrode 1. The stretches 4a feature a profile which is identical to that of the
electrode 1 itself in order to minimise the friction or the unwinding of the brushes, and in this example of the invention
they are sandwiched in interruptions provided in the electrode 1, exploiting the bridge 6 in order to guarantee the electrical
continuity between its open ends 5a, 5b.

[0016] Distributing the sensors 4 along the locations of interest on the tracks, for instance before the lane changes
10 or at the finishing line, a detection network is configured; this informs the central microprocessor 25 of the passage
of a particular vehicle over its position.

[0017] Furthermore, each vehicle 14 features a circuit 15 prepared to generate a signal which may be picked up by
the sensors 4. Said circuit is comprised of a branch 16 in parallel with the motor 17, the lighting 18 and the decoding/
regulating circuit 19 of the vehicle 14. This branch 16 includes a resistor 20 of an ohmic value considerably lower than
that of the resistor 7 of the bridge, and also a switch 21 in series operated by the circuit 19.

[0018] Each vehicle continuously generates a different pulsed signal which is unique to that vehicle. Said signal is
formed by pulses with a distance D between the trailing edge and the leading edge which is characteristic of the vehicle
14, as may be observed in Figure 4. In this case, the distance D between the trailing edge and the leading edge for each
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vehicle 14 might be:

Vehicle 1 = 0.5 msec
Vehicle 2 = 1.0 msec
Vehicle 3 = 1.5 msec
Vehicle 4 = 2.0 msec
Vehicle 5 = 2.5 msec
Vehicle 6 = 3.0 msec
Vehicle 7 = 3.5 msec
Vehicle 8 = 4.0 msec

[0019] In this way, when the vehicle 14 passes over the sensor 4, the voltage divider circuit constituted by the resistors
7 and 20 in series closes; this brings about a pulsed variation of the normal voltage of the stretch 4a which is detected
by the sensor 4. Thus, the central microprocessor 25 is aware of which vehicle 14 is passing over each sensor 4 at all
times, and may act on the system in consequence, for instance counting the laps of each vehicle 14 and displaying them
on the screen 23.

[0020] Furthermore, this procedure allows the users to be informed of particular events occurring in the race, in this
example by means of the vibration of one of the controls, for instance, when the corresponding vehicle 14 is on its last lap.
[0021] Itis also possible for a user, by means of his/her control 22, to order the change of lane of a particular vehicle
14. In this case, the auxiliary microprocessor 26 injects the corresponding command, which includes the identifier of the
particular vehicle 14, by means of pulse modulation, to the electrodes 1, 2 of the lanes.

[0022] In this example, the frame sent by the auxiliary microprocessor 26 to the electrodes (conductive tracks) 1, 2 is
composed of the following fields:

‘ VARIOUS PARITY SPEED DIRECTION
X2 ‘X1‘DIVERT‘LIGHT 8‘4‘2‘1 8‘4‘2‘1 8‘4‘2‘1

[0023] The first word of the frame encodes the address to which the information is directed, i.e., the channel. There
are 8 channels available for 8 different vehicles, the remainder of the channels being used for other purposes, such as
counters or for the identification of the vehicle 14. The second word encodes the speed that the user wants to give to
the corresponding vehicle. The third word contains parity bits in order to prevent errors in the transmission. In this
example, DIRECTION + SPEED + VARIOUS = PARITY. Finally, the last word encodes the lane change and the lighting
signals, two bits remaining spare for other possible signals.

[0024] In order to assign a car to a channel the code zero will be used, and the number of the new channel will be
transmitted to the speed field.

[0025] Thus, the previous frame is interpreted by the decoding/regulating circuit 19, which pulsedly closes the switch
21 with the distance between the trailing edge and the leading edge corresponding to said vehicle 14, but with a pulse
width double that of the one corresponding to the vehicle in its normal state. This may be observed in Figures 4 and 5,
where the pulsed signal emitted by a vehicle 14 is portrayed under normal conditions (Figure 4) and when a change of
lane is requested (Figure 5). The central microprocessor 25 interprets this double pulse width as an order to change
lanes when the vehicle passes through the next lane change electromechanism 32.

[0026] Furthermore, the sensor 4 features a time measuring system which calculates, when a lane change is ordered,
the moment at which a particular vehicle 14 will pass through the location at which the lane change electromechanism
32isinstalled, in accordance with the speed of the vehicle. Thus, the operation of the electromechanism 32 is synchronised
with the exact moment where at the vehicle 14 passes through the same. In this example, the lane change electromech-
anism 32 is located 10mm behind the sensor 4.

[0027] The circuit is completed with the insertion of a condenser 23 in parallel with the normal loads of the vehicle
(motor, lighting and circuit); this condenser 23 stores energy in order to supply the same to these elements during the
brief time lapse which occurs on passing over the sensor, a diode 24 preventing the discharge of the condenser through
the sensor.

The nature of the invention having been sufficiently disclosed, likewise the practical embodiment thereof, it must be
stated that the arrangements indicated above and portrayed in the attached drawings are susceptible to modifications
in detail in so far as they do not alter the fundamental concept thereof.
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Claims

1.

A procedure for the identification, assignation and control of slot-track type vehicles, characterised in that

a) a console is responsible for sending to the track compound signals in the form of codes which a vehicle is
able to distinguish.

b) each vehicle continuously emits a characteristic signal which is unique to that vehicle;

¢) a number of sensors disposed strategically around the tracks pick up that characteristic and unique signal
when the vehicle passes over them.

A procedure according to claim 1, where the sensor also transmits information regarding the positions of the vehicles
on the track to a central microprocessor.

A procedure according to either of the preceding claims, where the central microprocessor also generates events
according to the information received by the sensors.

A procedure according to any of the preceding claims, where the central microprocessor also transmits information
regarding events to the users via their controls or a screen, or transmits the content of the race in real time by means
of a transmission line.

A procedure according to any of the preceding claims, where one or several events are transmitted to the users by
means of the vibration of their controls.

A procedure according to any of the preceding claims, where the signal emitted by the vehicles is also formed by
pulses.

A procedure according to any of the preceding claims, where the signal emitted by each vehicle is characterised
by the distance between the trailing edge and the next leading edge of the pulses.

A procedure according to any of the preceding claims, where there exists a procedure for the assignation to each
vehicle of a unique distance between the trailing edge and the next leading edge of the pulses.

A procedure according to any of the preceding claims, where a lane change comprises the following operations:

a. on activating the corresponding push-button at the control, the order is sent to the central microprocessor;
b. the central microprocessor sends a lane change order, superimposed over the track power supply, to a
particular vehicle;

c. the vehicle detects the lane change order and doubles the pulse width of the signal which it emits;

d. the sensor detects a double pulse width in the signal emitted by a vehicle and calculates, by means of the
speed of the vehicle, the moment at which said vehicle will pass through the next electromechanical lane change
device;

e. the sensor activates the lane change electromechanism at the appropriate time, causing the vehicle to change
lanes.
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