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Description

[0001] The present invention relates to an apparatus
for controlling and monitoring control lights used in traffic
control, such as traffic lights, railway semaphores or wa-
terway lights, the light source of said lights consisting of
LEDs connected to a circuit board, said lights being con-
trolled by means of a control unit and provided with light
directing elements fitted in front of the LEDs.

[0002] At present, the control lights for land and water
traffic are mainly implemented using incandescent
lamps. Incandescent lamps involve the problems of a
high power consumption, a short service life and conse-
quent high maintenance costs.

[0003] Patent specification FI 970672 presents a con-
trol light designed for land and water traffic and imple-
mented using light-emitting diodes (LED) as a light
source. In the control light described in this specification,
a Fresnel lens is fitted in the lens dome opposite to each
LED to direct the light emitted by the diode. The Fresnel
lens comprises a central lens part and lens ring parts
disposed around it. The lens dome part has a smooth
outer surface, and the Fresnel lenses are fitted inside the
lens dome part.

[0004] Control lights are currently monitored by mon-
itoring the electric power supplied to the lights. In the
case of malfunction, the supply of power to the control
light is interrupted by means of a signal box and e.g. in
the event of a short circuit by means of fuses. However,
when LED technology is applied, measuring the current
is an insufficient and relatively inaccurate method of mon-
itoring the control lights and does not provide information
about their actual working condition in all situations.
[0005] EP 974947 presents atrafficlight systembased
on optical feedback and comprising a light source con-
sisting of a matrix of light-emitting diodes, and a moni-
toring apparatus for monitoring the light-emitting diodes.
The monitoring apparatus comprises a detector monitor-
ing the light of the LEDs, and a comparison unit connect-
ed toit. Placed in front of the LEDs is a transparent plate.
The light detector is placed in the same plane with the
LEDs and, like the LEDs, directed toward the dome part,
so that the light detector receives part of the light reflected
from the transparent dome.

[0006] The solution presented in the above-mentioned
EP specification is electronically rather complicated, and
monitoring the scattered radiation received from the
transparent plate gives relatively inaccurate results.
Moreover, the solution is relatively susceptible to inter-
ference from light sources present in the environment.
[0007] The object of the present invention is to elimi-
nate the disadvantages of prior-art solutions and to
achieve an apparatus that produces information about
the actual working condition of a control light. The mon-
itoring apparatus of the invention utilizes optical feedback
which makes it possible to monitor and regulate the op-
eration of LEDs used as a light source. The invention
uses separate non-transparent reflectors placed be-
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tween the transparent light directing elements of the lens
dome part. The details of the features characteristic of
the apparatus of the invention are presented in the claims
below.

[0008] By applying the invention, a very simple and
reliable monitoring apparatus for the monitoring of traffic
control lights is achieved. The reflectors prevent light
and/or other radiation, e.g. UV and/or IR radiation, emit-
ted from outside the control light from being admitted to
the detector, which means that illumination and/or other
radiation conditions outside the control light will not in-
terfere with the operation of the apparatus for monitoring
and controlling the control light. In addition, the optical
feedback can be utilized in the regulation of the luminous
intensity of the light source.

[0009] In the following, the invention will be described
in detail by the aid of an example with reference to the
attached drawing, which presents a cross-sectional view
of a LED control light provided with a monitoring appa-
ratus according to the invention.

[0010] The figure presents a control light as used e.g.
in a railway semaphore, implemented using LEDs as a
light source. The control light produces a unidirectional
light beam which is directed from a long distance at the
locomotive of an approaching train so that the locomotive
driver can observe the light of the semaphore in good
time and act according to the color of the light. The control
light comprises a frame which is provided e.g. with an
edge flange by means of which it can be connected to a
semaphore in place of incandescent lamps. The frame
can accommodate a transformer and other equipment
needed for controlling the control light, as well as a circuit
board 1.

[0011] The control electronics is fitted on the circuit
board 1 or on a separate circuit board. Connected on the
surface of the circuit board 1 are LEDs 2. These are typ-
ically disposed in straight rows in both vertical and hori-
zontal directions. The number of rows is typically more
than 10. Placed over the circuit board 1 is a transparent
lens dome part 3 made of plastic, e.g. polycarbonate,
which may be colorless or colored and has a smooth and
planar outer surface which thus forms the outer surface
of the control light and is easy to keep clean. Placed
opposite to each LED inside the lens dome partis a lens
element, which in this figure is a Fresnel lens 4.

[0012] To allow the operation of the control light to be
monitored, it is provided with optical feedback which is
used to monitor the operation of the LEDs, by directing
some of the light of the LED 2 via optical feedback to the
control electronics, where the detection and adjustment
of the luminous intensity of the light source, the level
measurement and fault detection in case of malfunctions
and disturbances can be performed.

[0013] For optical feedback, the circuit board 1 is pro-
vided with detectors, such as photosensitive transistors
5, placed between the LEDs on the same side of the
circuitboard 1, for detecting the light emitted by the LEDs.
The signals produced by the detectors are input to the
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control electronics. Some of the light received from the
LEDs 2 is passed to the photosensitive transistors 5 via
non-transparent reflectors 6 attached between the lens-
es 4.

[0014] The reflectors 6 consist of an arm 61 serving to
connect them to the inner surface 7 of the lens dome
between the lenses 4 and of a reflector element, which
has for each of the four LEDs 2 placed beside the reflector
6 a concave reflector surface 62 which deflects some of
the light received from the LED 2 to the photosensitive
transistor 5. The reflector surfaces 62 are typically sil-
ver-plated, and they may partially overlap the Fresnel
lenses 4 so that light emitted toward the reflector at an
angle equal to or larger than angle Arelative to the center
axis 8 of the LED 2 will proceed to the reflector 6 and
further to the transistor 5. The angle A may be e.g. about
20°.

[0015] The reflector 6 mounted in front of the photo-
sensitive transistor 5 prevents light coming from outside
the control light from being admitted to the photosensitive
transistor 5, which means thatillumination conditions out-
side the control light will not have a disturbing effect on
the operation of the apparatus monitoring and controlling
the control light. In addition, the reflector protects the de-
tectors from other undesirable radiation (e.g. UV and IR
radiation) received from outside the control light.

[0016] Itis obvious to the person skilled in the art that
different embodiments of the invention are not limited to
the example described above, but thatthey may be varied
within the scope of the claims presented below. The con-
trol light may be provided with a required number of re-
flectors and transistors so that a reliable representation
of the operation of the control lightis obtained. The length
and shape of the arm of the reflector may be adapted so
that the monitoring apparatus can be used for different
types of LEDs and lenses.

Claims

1. Apparatus for monitoring and/or controlling a traffic
control light, the light source of said control light con-
sisting of LEDs (2) connected on a circuit board (1),
said control light being controlled by means of a con-
trol unit, and said control light comprising a lens
dome part (3) which is fitted in front of the LEDs and
contains transparentlight directing elements (4), and
said apparatus comprising detectors (5) disposed in
connection with the LEDs used as light sources on
the same side of the circuit board (1) with these,
some of the light reflected from the LEDs being di-
rected to said detectors, which are used to provide
optical feedback for the monitoring and/or control of
the operation of the control light,
characterized in that the apparatus comprises
non-transparent reflectors (6) arranged between the
light directing elements, by means of which reflectors
some of the light emitted by the LEDs (2) in the di-
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rection of illumination is reflected to the detectors (5).

2. Apparatus as defined in claim 1, characterized in
that the detectors are photosensitive switching de-
vices, e.g. photosensitive semiconductor switches.

3. Apparatus as defined in claim 1, characterized in
that the detectors are connected to the circuit board

(1).

4. Apparatus as defined in claim 1, characterized in
that the reflectors have at least one reflector surface
(62).

5. Apparatus as defined in claim 1, characterized in
that the reflectors are fitted between the light direct-
ing elements and have a reflector surface (62) for
each LED placed beside it.

6. Apparatus as defined in claim 1, characterized in
that the reflector surface has a coating of reflective
material.

7. Apparatus as defined in claim 1, characterized in
that a reflector (6) is fitted in front of each detector
(5), so that it prevents light and/or other radiation
coming from outside the control light from being ad-
mitted to the detector (5).

Patentanspriiche

1. Gerat zur Uberwachung und/oder zur Steuerung ei-
ner Lichtanlage fir die Verkehrsregelung, wobei die
Lichtquelle der Regelungsanlage aus LEDs (2) be-
steht, die auf einer Platine (1) verbunden sind, wobei
die Regelungslichtanlage mittels einer Steuerungs-
einheitgesteuert wird, und die Regelungslichtanlage
eine Linsenwdlbung (3) aufweist, die vor den LEDs
eingepasst ist und transparente lichtrichtende Ele-
mente (4) enthalt, und wobei das Gerat Detektoren
(5) aufweist, die in Verbindung mit den als Lichtquel-
len verwendeten LEDs auf der gleichen Seite der
Platine (1) wie diese angeordnet sind, wobei etwas
von dem von den LEDs reflektierten Licht auf die
Detektoren gerichtet wird, welche verwendet wer-
den, um eine optische Riickkopplung fiir die Uber-
wachung und/oder die Steuerung der Betriebsweise
der Regelungslichtanlage zu schaffen,
dadurch gekennzeichnet,
dass das Gerat nicht transparente Reflektoren (6)
aufweist, die zwischen den lichtrichtenden Elemen-
ten angeordnet sind, mittels welcher Reflektoren et-
was von dem von den LEDs (2) in die Richtung der
Beleuchtung emittierten Lichtes zu den Detektoren
(5) reflektiert wird.

2. Gerat nach Anspruch 1,
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dadurch gekennzeichnet,

dass die Detektoren lichtempfindliche Schaltele-
mente sind, beispielsweise lichtempfindliche Halb-
leiterschalter.

3. Gerate nach Anspruch 1,
dadurch gekennzeichnet,
dass die Detektoren mit der Platine (1) verbunden
sind.

4. Gerat nach Anspruch 1,
dadurch gekennzeichnet,
dass die Reflektoren wenigstens eine Reflektor-
oberflache (62) besitzen.

5. Gerat nach Anspruch 1,
dadurch gekennzeichnet,
dass die Reflektoren zwischen die lichtrichtenden
Elemente eingepasst sind und eine Reflektorober-
flache (62) fur jede neben ihnen platzierte LED be-
sitzen.

6. Gerat nach Anspruch 1,
dadurch gekennzeichnet,
dass die Reflektoroberflache eine Beschichtung aus
reflektierendem Material besitzt.

7. Gerat nach Anspruch 1,
dadurch gekennzeichnet,
dass ein Reflektor (6) vor einem jeden Detektor (5)
eingepasst ist, so dass er Licht und/oder andere
Strahlung von auerhalb der Regelungslichtanlage
daran hindert, in den Detektor (5) einzutreten.

Revendications

1. Appareil de contrdle et/ou de commande d’'une ins-
tallation de feux routiers, la source lumineuse de la-
dite installation de feux consistant en des LED (2)
reliées sur une carte de circuit imprimé (1), ladite
installation de feux étant commandée au moyen
d’'une unité de commande, et ladite installation de
feux comprenant une partie en déme de lentille (3)
qui est placée devant les LED et contient des élé-
ments directeurs de lumiére transparents (4), et ledit
appareil comprenant des détecteurs (5) disposés en
rapport avec les LED utilisées comme sources lumi-
neuses sur le méme coété de la carte de circuit im-
primé (1) que celles-ci, une partie de la lumiére ré-
fléchie par les LED étant dirigée vers lesdits détec-
teurs, qui sont utilisés pour fournir un retour optique
pour le contrdle et/ou la commande du fonctionne-
ment de l'installation de feux, caractérisé en ce que
'appareil comprend des réflecteurs non transpa-
rents (6) agencés entre les éléments directeurs de
lumiére, au moyen desquels réflecteurs une partie
de la lumiére émise par les LED (2) dans la direction
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de I'éclairage est réfléchie vers les détecteurs (5).

Appareil selon la revendication 1, caractérisé en ce
que les détecteurs sont des dispositifs de commu-
tation photosensibles, par exemple des commuta-
teurs a semi-conducteur photosensibles.

Appareil selon la revendication 1, caractérisé en ce
que les détecteurs sont connectés a la carte de cir-
cuit imprimé (1).

Appareil selon la revendication 1, caractérisé en ce
que les réflecteurs ont au moins une surface réflec-
trice (62).

Appareil selon la revendication 1, caractérisé en ce
que les réflecteurs sont placés entre les éléments
directeurs de lumiére et ont une surface réflectrice
(62) pour chaque LED placée a coté.

Appareil selon la revendication 1, caractérisé en ce
que la surface réflectrice a un revétement en un ma-
tériau réflecteur.

Appareil selon la revendication 1, caractérisé en ce
qu’un réflecteur (6) est placé en face de chaque dé-
tecteur (5) afin qu’il empéche la lumiére et/ou un
autre rayonnement venant de I'extérieur de l'instal-
lation de feux d’étre admise dans le détecteur (5).
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