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Description

OBJECT OF THE INVENTION

[0001] The present invention refers to an on-track lo-
calization system for digitally controlled, model electric
vehicles, such as racing vehicles (slots), electric trains
and similar model vehicles.

BACKGROUND OF THE INVENTION

[0002] Atpresent,toys which consistin model vehicles
with road or track-guided movement are known, racing
vehicles (slots) and electric trains being the most well
known.

[0003] These tracks or roads comprise a pair of me-
tallic strips or continuous parallel electrodes on which
brushes or vehicle parts make contact and from which
they dynamically take the necessary electric power to
drive a direct-current motor fitted to the vehicle, and, in
some cases, lighting.

[0004] In the case of slot vehicles, there are several
tracks in parallel to allow overtaking, the wheels of the
vehicles driving along a support in the tracks that simu-
lates a road or speed-circuit, usually made from pieces
that fit together. In this case, each track comprises a
groove flanked by both electrodes; in this groove, the
brush-fitted vehicle guide is inserted and slides along it.
[0005] Traditionally, variation in speed was obtained
by changing the power voltage supplied to the vehicle’s
motor by means of a user-operated rheostat. For this
reason, a track is needed for each vehicle, detracting
competitiveness on the tracks having different morphol-
ogies (inside, outside, slopes, etc).

[0006] Nowadays, this problem has been solved by
means of digital control. This control is based on supply-
ing each vehicle with a decoding/regulating circuit capa-
ble of reading individualized control signals sent by
means of pulse modulation in the power supply of the
vehicles through the electrodes in the tracks, the power
supply of which becomes continuous in this case, equal
to the nominal engine rate, and common to all tracks and
vehicles. The circuit decoding part for each vehicle inter-
prets the commands that the vehicle receives (speed lev-
el, switching on/off of lighting) and the regulating part
executes them, either regulating the voltage reaching the
motor or switching the lighting. Control signal individual-
ization is carried out by giving a single code to each ve-
hicle in the commands, so that, out of all the commands
emitted to the electrodes for all the vehicles on the tracks,
each vehicle is capable of discriminating its own. This
allows the traffic of all vehicles along all the tracks, ena-
bling the choice of the most suitable route and permitting
track changes for overtaking by means of suitable track-
changing electromechanical devices.

[0007] The power supply and control signals are sup-
plied by a micro-processed control console to which the
controls that the users operate are connected.
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[0008] The track-changing electromechanical devices
arethe same as the traditional electric train track changes
or split-switches and are activated in the chosen direction
on each vehicle passing, according to the orders that the
user gives from his control, suitably processed and trans-
formed into commands by the digital control, namely in
the console.

[0009] The digital control also comprises the fitting of
a vehicle localization system to synchronize certain
events, such as the selection of a road or track change
in one direction or the other or the logging of a time (tim-
ing), with the passing of a specific vehicle and not another
one.

[0010] In slots, this localization system has been car-
ried by means of a network of sensors suitably distributed
along the route. When a user generates a command for
their vehicle that needs external synchronization, for ex-
ample a track change, the vehicle receives the command
and emits a signal that, on going past any sensor, is
picked up by the sensor, locating the vehicle and used
by the control to synchronize the corresponding action,
for example track-change activation for that vehicle with-
out affecting others.

[0011] The implementation of these sensors is nowa-
days based on mechanical and magneto-mechanical
systems, where a magnet is activated by a mechanical
system activated on the vehicle passing; or also by optical
systems, where a photodiode detects the beam emitted
by another photodiode emitter fitted inside the vehicle.
[0012] In the first of these cases, there is considerable
power loss both through mechanical rubbing and the
magnetic fields, whereas failures due to dirt in the pho-
todiodes or inadequate light conditions are caused in the
second case.

[0013] Document US 5,749,547 discloses a controller
specifically designed for model trains on a track train
which superimposes DC offset signals over AC track
power, which may be provided to more than one vehicle
on a single track and may also be used to control effects
such as horns, whistles or the like.

[0014] These inconveniences are overcome by the
use of the system referred to in this invention.

DESCRIPTION OF THE INVENTION

[0015] The invented system has an optimum embod-
iment to implement the effective localization of digitally
controlled model vehicles along the route they make,
avoiding the disadvantages described above.

[0016] To this end, a network of sensors adequately
distributed along the tracks or roads is fitted, with the
special characteristic of each sensor comprising a short-
length conductor section that is inserted into an elec-
trode. This section has the suitable shape to match the
profile of the electrode and is interconnected by means
of a bridge that inserts a resistance with a considerable
ohmic value.

[0017] The invention likewise provides for the integra-
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tionin each vehicle of a circuit generating a signal suitable
to be detected by the sensors. Such a circuit includes a
derivation, parallel to the normal charges (motor, lighting,
decoding/regulating circuit) of the vehicle.

[0018] The aforementioned derivation is fitted with a
resistance of an ohmic value considerably less than that
of the previous resistance, but in turn considerably larger
than the resistance of the normal charges of the vehicle
so as not to weaken the power capable of being reached
by them. Serial with this second resistance, the derivation
includes a switch controlled by the decoding/regulating
circuit that the vehicle is equipped with.

[0019] When the vehicle receives a signal requiring
external synchronization, track change, for example, its
decoding/regulating circuit turns the derivation switch off.
On the vehicle passing the first sensor it finds, a voltage
divider circuit comprising both serial resistances is
switched off. Given thatthe resistance value of the sensor
is considerably larger than that in the resistance of the
signal-generating circuit fitted to the vehicle, a voltage
variation in the sensor is produced at that moment that
will trigger the signal of the vehicle passing the position
ofthe sensor. This signal is picked up by the digital control
to synchronize the event, for example, track-changing
activation, or the logging of a time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Figure 1 shows a general view of a section of the
circuit that implements the invented system.

Figure 2 shows a detail of a vehicle that implements
the invented system.

Figure 3 shows a detail of track change according
to the invention.

DESCRIPTION OF A PRACTICAL EMBODIMENT OF
THE INVENTION

[0021] The invented system comprises the insertion in
the earth electrode 1, out of the couple 1, 2 that make up
the tracks 3 where a model racing vehicle (slot) runs and
gets its power, of a number of sensors 4 made up of
short-length conductor sections 4a that are interconnect-
ed to the electrode 1 by means of bridges 6 fitted with a
resistance 7 with a considerably high ohmic value, so
that, under normal conditions, these sections have the
same potential as the electrode 1. The sections 4a have
the same profile as that of the electrode itself to minimize
rubbing or unbraiding of the brushes, and in this example
of the invention they are inserted into interrupts fitted to
the electrode, taking advantage of the bridge 6 to ensure
electrical continuity between its open ends 5a, 5b, as
seen in figure 2.

[0022] By distributing the sensors 4 around interesting
places along the tracks, before track changes 10, or at
the finishing line, for example, a detecting network will
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have been configured capable of informing the digital
control about the passing of a specific vehicle from its
position. The digital control includes a console 12 to
which the controls 22 of different users are connected,
as well as the sensors 4 through adapter circuits 13.
[0023] The invention also includes fitting each vehicle
14 with a circuit 15 prepared to generate a suitable signal
to be picked up by the sensors 4. Said circuit comprises
a derivation 16 parallel to the motor 17, lighting 18 and
decoding/regulating circuit 19 of the vehicle. A resistance
with an ohmic value considerably less than that in the
bridge resistance 7 is included at this derivation, as well
as a serial switch 21 controlled by the circuit 19. When
the user of a vehicle commands a specific action using
their control 22, track change in this example of the in-
vention, the console, by means of pulse modulation in
the electrodes of the tracks, emits the corresponding
command, which includes the identification of the specific
vehicle. The command is interpreted by the decoding part
of the circuit 19 and its regulating part turns the switch
21 off. On the vehicle passing along the section 4a, the
voltage divider circuit comprising the serial resistances
7 and 20 closes, causing a variation in the normal voltage
of the section 4a, an event that is detected by the digital
control through the adapter circuit 13. This signal will be
picked up by the digital control for the synchronized ac-
tivation of the track-changing electromechanical device
22, on the vehicle going past.

[0024] The circuit 15 is completed with the insertion of
a condenser 23 parallel to the normal charges of the ve-
hicle (motor, lighting, and circuit 19), a condenser that
stores power to supply these elements during the brief
space of time elapsing during the passing by of the sen-
sor, where their voltage supply drops, a diode 24 pre-
venting the discharging of the condenser through the
sensor.

Claims

1. -On-track localization system for digitally-controlled,
model electric vehicles, such as racing vehicles,
electric trains and similar; of the system-type com-
prising a number of sensors (4) suitably arranged on
one or more tracks or roads (3) along which several
vehicles (14) are guided powered by an electrical
engine (17) supplied with constant voltage by two
parallel electrodes (1,2) forming part of the track or
road (3), whose movement is digitally controlled ac-
cording to user orders by injecting pulse modulation
control signals into the power supply including an
identifier for each vehicle and orders to execute such
as speed or track changes, signals that are identified
and discriminated from the rest, and carried out in
each vehicle (14) by an inbuilt decoding/regulating
circuit 19 ; the execution of some of the aforemen-
tioned commands including the generation of a sig-
nal, on the vehicle passing one of the sensors (4),
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to synchronize the execution of an action like track-
change activation or time-logging;

characterized by each sensor comprising a short-
length conductor section 4a inserted into one of the
electrodes (1) along the track (3) to which it is inter-
connected through a bridge (6) that integrates a se-
rial resistance (7) with a high ohmic value;

each vehicle (4) is additionally fitted with a synchro-
nism signal generating circuit comprising a deriva-
tion (16) parallel to the engine (17), a decoding/reg-
ulating circuit (19) and lighting (18) where necessary,
the aforementioned derivation including a switch
(21) controlled by the decoding/regulating circuit (19)
serial with a resistance (20) having an ohmic value
considerably less than that in the resistance (7) of
the bridge (6) of the sensor (4) but considerably larg-
er than that of other vehicle charges, in such a way
that, the switch being off according to the received
code tone, when the vehicle (14) passes over the
sensor(4), a voltage divider circuit is established ac-
cording to which a voltage variation is produced in
the sensor (4) that is interpreted as a localization
signal on the vehicle (14) passing its position.

-System according to claim 1, characterized by fit-
ting, in parallel with the vehicle decoding/regulating
circuit (19) and lighting circuit (18), a condenser 23
capable of supplying power to these elements on the
vehicle passing the sensor (4), as well as a diode 24
that prevents the discharging of the above-men-
tioned condenser (23) through the sensor (4).

-System according to claim 1, characterized by the
conductor section (4a) that forms part of each sensor
(4) being inserted at a discontinuity of the corre-
sponding electrode (1)in the track (3), implementing
the electrical continuity of the electrode (1) in this
area by means of the sensor interconnection bridge

(6).

Patentanspriiche

1.

Auf-der-Spur-Lokalisierungssystem fur digital ge-
steuerte elektrische Modellfahrzeuge, wie Rennwa-
gen, elektrische Eisenbahnen und Ahnliches; von
dem Systemtyp, der eine Anzahl von Sensoren (4)
umfasst, die auf geeignete Weise auf einer oder
mehreren Spuren oder Fahrbahnen (3) angeordnet
sind, entlang derer mehrere Fahrzeuge (14) geflhrt
werden, die mithilfe eines elektrischen Motors (17)
angetrieben werden, der von zwei parallelen Elek-
troden (1, 2) mit einer konstanten Spannung versorgt
wird, die Teil der Spur oder Fahrbahn (3) bilden, de-
ren Bewegung digital gemaR den Befehlen des Be-
nutzers gesteuert wird, indem Impulsmodulations-
Steuersignale in die Stromversorgung eingespeist
werden, die einen Identifikator fir jedes Fahrzeug
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und zu befolgende Befehle wie Geschwindigkeits-
oder Spuranderungen einschlieen, Signale, die
identifiziert und von den restlichen unterschieden
werden und in jedem Fahrzeug (14) mittels eines
eingebauten  Dekodier/Regulierkreislaufs  (19)
durchgefiihrt werden; die Ausfliihrung einiger der
oben erwdhnten Befehle einschliellich der Erzeu-
gung eines Signals auf dem an einem der Sensoren
(4) vorbeifahrenden Fahrzeug, um die Ausfiihrung
einer aktionsartigen Spuranderungsaktivierung oder
Zeiterfassung zu synchronisieren;

dadurch gekennzeichnet, dass jeder Sensor (4)
einen kurzen Leiterabschnitt (4a) umfasst, der in ei-
ne der Elektroden (1) entlang der Spur (3) eingefligt
ist, mit dem er Uber eine Briicke (6) verbunden ist,
die einen seriellen Widerstand (7) mit einem hohen
Ohmschen Wert integriert;

jedes Fahrzeug (4) ist zusatzlich mit einem Erzeu-
gerkreislauf eines Gleichlauf-Signals ausgestattet,
der eine Ableitung (16) parallel zum Motor (17), ei-
nen Dekodier/Regulierkreislauf (19) und eine Be-
leuchtung (18) wenn nétig umfasst, wobei die oben
erwahnte Ableitung einen Schalter (21) einschliel3t,
der von dem Dekodier/Regulierkreislauf (19) in Serie
mit einem Widerstand (20) gesteuert wird, der einen
Ohmschen Wert besitzt, der wesentlich geringer als
der des Widerstands (7) der Briicke (6) des Sensors
(4), jedoch wesentlich groRRer als der anderer Fahr-
zeugaufladungen ist, auf solche Weise, dass, wenn
das Fahrzeug (14) tber den Sensor (4) fahrt, wobei
der Schalter (21) entsprechend dem empfangenen
Codeton ausgeschaltet ist, ein Spannungsteiler-
Kreislauf gebildet wird, gemaR dem eine Span-
nungsanderung in dem Sensor (4) erzeugt wird, die
als Lokalisierungssignal auf dem Fahrzeug (14) in-
terpretiert wird, das Uber seine Position fahrt.

Ein System nach Anspruch 1, dadurch gekenn-
zeichnet, dass parallel zu dem Dekodier/Regulier-
kreislauf (19) und Beleuchtungskreislauf (18) des
Fahrzeugs ein Kondensator (23) befestigtist, der da-
zu in der Lage ist, diese Elemente des Fahrzeugs
(14), das Uber den Sensor (4) fahrt, mit Strom zu
versorgen, sowie eine Diode (24), die die Entladung
des oben erwdhnten Kondensators (23) ber den
Sensor (4) verhindert.

Ein System nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Leiterabschnitt (4a), der einen
Teiljedes Sensors (4) bildet, an einer Unterbrechung
der entsprechenden Elektrode (1) der Spur (3) ein-
geflgtist, wobei die elektrische Kontinuitat der Elek-
trode (1) in diesem Bereich mittels der Sensor-Ver-
bindungs-Brlicke (6) durchgefiihrt ist.
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Revendications

Systéme de localisation sur piste pour véhicules
électriques en modéle réduit commandés numéri-
guement, tels que les véhicules de course, les trains
électriques et véhicules similaires; du type de sys-
téeme comprenant un certain nombre de capteurs (4)
disposés de maniére appropriée sur une ou plu-
sieurs pistes ou voies (3) lelong desquelles plusieurs
véhicules (14) sont guidés propulsés par un moteur
électrique (17) alimenté avec une tension constante
par deux électrodes paralléles (1, 2) faisant partie
de la piste ou voie (3), dont le mouvement est com-
mandé numeériquement en fonction des ordres de
I'utilisateur par I'injection de signaux de commande
de modulation par impulsion dans la source d’ali-
mentation comprenant un identificateur pour chaque
véhicule et des ordres a exécuter comme par exem-
ple des changements de vitesse ou de piste, signaux
qui sont identifiés et distingués des autres, et exé-
cutés dans chaque véhicule (14) par un circuit dé-
codeur/régulateur intégré (19); I'exécution de certai-
nes des commandes mentionnées précédemment
comprenant la génération d’'un signal, sur le véhicule
croisant I'un des capteurs (4), pour synchroniser
'exécution d'une action telle que I'activation du
changement de piste ou I'enregistrement du temps;
caractérisé parchaque capteur (4) comprenantune
section conductrice de courte longueur (4a) insérée
dans I'une des électrodes (1) le long de la piste (3)
alaquelle il estinterconnecté via un pont (6) qui com-
porte une résistance série (7) avec une valeur oh-
mique élevée;

chaque véhicule (4) est en outre équipé d’un circuit
de génération de signal de synchronisme compre-
nant une dérivation (16) paralléle au moteur (17),
d’un circuit décodeur/régulateur (19) et d’'un éclaira-
ge (18) la ou c’est nécessaire, la dérivation mention-
née précédemment comprenant un interrupteur (21)
commandé par le circuit décodeur/régulateur (19)
série avec une résistance (20) ayant une valeur oh-
mique trés inférieure a celle présente dans la résis-
tance (7) du pont (6) du capteur (4) mais bien plus
grande que celle des charges des autres véhicules,
de telle fagon que, l'interrupteur (21) étant a l'arrét
conformément a la tonalité codée regue, lorsque le
véhicule (14) dépasse le capteur (4), un circuit divi-
seur de tension est établi en fonction duquel une
variation de tension est créée dans le capteur (4) qui
est interprétée comme un signal de localisation sur
le véhicule (14) croisant sa position.

Systéme selon la revendication 1, caractérisé par
I'adaptation, parallélement au circuit décodeur/régu-
lateur (19) du véhicule et au circuit d’éclairage (18),
d’'un condenseur (23) capable d’alimenter en élec-
tricité ces éléments sur le véhicule (14) croisant le
capteur (4), ainsi que d’une diode (24) qui empéche
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le déchargement du condenseur (23) mentionné ci-
dessus a travers le capteur (4).

Systéme selon la revendication 1, caractérisé par
la section conductrice (4a) qui fait partie de chaque
capteur (4) étant insérée a la discontinuité de I'élec-
trode (1) correspondante dans la piste (3), réalisant
la continuité électrique de I'électrode (1) dans cette
zone au moyen du pont (6) d’interconnexion du cap-
teur.
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