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(54) Electrical circuit for an LED signal lamp with a switching threshold for switching between a
daylight operation mode and a nighttime operation mode

(57)  Anelectrical circuit (1, 21) for operating a signal
lamp (5),

with a signal lamp (5) comprising at least one light emit-
ting diode (D3, D4, D5, D6), with a voltage input (V1) for
supplying the electrical circuit (1, 21) with AC voltage,
and with adiode (D1) connected in series with the voltage
input (V1), is characterized in that the electrical circuit (1,
21) comprises a first subcircuit (11) connecting the cath-
ode (4) of the diode (D1) with the signal lamp (5), that
the electrical circuit (1, 21) comprises a second subcircuit
(12a, 12b) providing a low resistance current path (R6,
R7, Q1) in parallel to the signal lamp (5), as compared

D1

to the signal lamp (5), when the AC voltage is below a
first critical level, that the electrical current (1; 21) com-
prises a third subcircuit (13) disabling the low resistance
current path (R6, R7, Q1) in parallel to the signal lamp
(5), as compared to the signal lamp (5), when the AC
voltage is above the first critical level, and that the elec-
trical circuit (1, 21) comprises a fourth subcircuit (14) pro-
viding a low resistance connection (M1, R3, R4) from
cathode (4) of the diode (D1) to the signal lamp (5), as
compared to the first subcircuit (11), when the AC voltage
is above a second critical level (scl). The inventive elec-
trical circuit allows an adaptation of the luminous intensity
by varying the AC input voltage.
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Description

Background of the invention

[0001] The invention relates to an electrical circuit for
operating a signal lamp, with a signal lamp comprising
at least one light emitting diode,

with a voltage input for supplying the electrical circuit with
AC voltage, and with a diode connected in series with
the voltage input.

[0002] An electrical circuit of this type is known from
US2005/0151665A1.

[0003] Signal lamps are used in a variety of fields, in
particular in traffic applications. Of particular importance
are railway signal lamps. The signal lamps are used to
indicate a train operator whether an upcoming part of a
railway track (such as a track switch) can be entered
safely.

[0004] Duringdaytime,thelightofarailway signallamp
must be bright enough for the train operator to recognize
the status of the signal lamp well before arriving at the
signal lamp. During nighttime, however, the luminous in-
tensity of the signal lamp must be low enough so the train
operator is not dazzled. This means that the luminous
intensity of a railway signal lamp should be adapted in
the course of a day.

[0005] Railway signal lamps of the state of the art typ-
ically use conventional light bulbs as their illuminant. In
order to adapt the luminous intensity of these light bulbs,
the railway control center modifies the AC input voltage
of the railway signal lamps. During nighttime, the light
bulbs are operated at a reduced voltage of about 66%,
as compared to the voltage used during daytime. In the
evening and in the morning, the input voltage is switched
accordingly in order to have this day/night adaptation.
[0006] Recently, railway signal lamps have been
equipped with power light emitting diodes (=LEDs) as
their illuminant. Power LEDs have proven to me more
reliable and cost-effective than conventional light bulbs.
[0007] However, the characteristic of an LED is very
differentfrom the characteristic ofalight bulb, in particular
as far as the correlation between input voltage and lumi-
nous intensity is concerned. When replacing convention-
al light bulbs with LEDs in a railway signal lamp, the ex-
isting equipment at railway control centers for adapting
the luminous intensity by changing the input voltage is
no more suitable.

[0008] In the state of the art, LED signal lamps with
variable luminous intensity are provided with a special
power supply with a variable current, according to the
needs of the LEDs.

[0009] US2005/0151665A1 describes a signaling con-
trol device apparatus for an LED signal lamp, with a sen-
sor for detecting the external light load and a switching
power supply. An electrical control system adapts the
LED current, and thus the luminous intensity of the LEDs,
according to a control signal generated by the sensor.
[0010] This signalling control device apparatus is in-
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compatible with adapting the luminous intensity by a
change of an AC input voltage. Therefore, when retrofit-
ting existing railway signals with LEDs, in the state of the
art, it is necessary to retrofit the railway control center
and its luminous intensity control system, too. This is rath-
er expensive and cumbersome.

Obiject of the invention

[0011] Itis therefore the object of the invention to allow
a day/night adaptation of the luminous intensity of an
LED based signal lamp by varying the AC input voltage.
In particular, it is the object of the invention to allow the
use of an existing luminous intensity control system (ap-
plying variable input voltages suitable for light bulb based
signal lamps) with LED based signal lamps.

Short description of the invention

[0012] This object is achieved, in accordance with the
invention, by an electrical circuit as described in the be-
ginning, characterized in that the electrical circuit com-
prises a first subcircuit connecting the cathode of the di-
ode with the signal lamp,

that the electrical circuit comprises a second subcircuit
providing a low resistance current path in parallel to the
signal lamp, as compared to the signal lamp, when the
AC voltage is below a first critical level,

that the electrical current comprises a third subcircuit dis-
abling the low resistance current path in parallel to the
signal lamp, as compared to the signal lamp, when the
AC voltage is above the first critical level,

and that the electrical circuit comprises a fourth subcircuit
providing a low resistance connection from cathode of
the diode to the signal lamp, as compared to the first
subcircuit, when the AC voltage is above a second critical
level.

[0013] The inventive electrical circuit with its LED
based signal lamp imitates the characteristics of a light
bulb based signal lamp when switching the input voltage.
In particular, the inventive electrical circuit is designed to
be operated at different voltages of the voltage input.
Namely, at a first operation voltage (between first and
second critical level), the electrical circuit allows a night-
time operation with a low luminous intensity of the LED
based signal lamp. At a second operation voltage (above
second critical level), the signal lamp allows a daytime
operation with high luminous intensity of the LED based
signal lamp.

[0014] Aslong as the AC voltage is below the first crit-
ical level, what is typically the case with unwanted inter-
ference voltage, all current is redirected via the second
subcircuit, and the signal lamp does not shine. When the
AC voltage is above first, but below second critical level,
the signal lamp is powered via the first subcircuit. Its com-
ponents define the current available at the signal lamp.
When the AC voltage is above second critical level, the
signal lamp is powered by the fourth subcircuit. The first
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subcircuit may be negligible or disabled then. So in sum-
mary, the distribution of the incoming current between
LED(s) and load resistors within the inventive electrical
circuit is changed at switching thresholds. By carefully
choosing the load resistors, the inventive electrical circuit
has, at its voltage input, the characteristic of a conven-
tional light bulb. In particular, the voltage/current charac-
teristic of a conventional light bulb can be imitated with
only small steps, resulting in a basically continuous char-
acteristic.

[0015] For retrofitting purposes, an inventive electrical
circuit or a number of inventive electrical circuits connect-
ed in parallel can take the place of a light bulb of an
existing railway signal or other signal, such as a traffic
signal.

[0016] Inapreferred embodiment of the inventive elec-
trical circuit, the first subcircuit comprises a supply tran-
sistor in series with a resistor, and a resistor connecting
the basis of the supply transistor with the signal lamp.
Through the supply transistor and the resistor connected
to the basis, a low current may be provided for nighttime
operation. The first subcircuit can easily be disabled by
setting identical voltages to the emitter and the basis of
said supply transistor when above the second critical lev-
el.

[0017] In another preferred embodiment, the second
subcircuit comprises a diverting transistor connected to
the signal lamp via at least one resistor, wherein the basis
of the diverting transistor is connected to the cathode of
the diode via a resistor. The low resistance current path,
which is in parallel to the signal lamp and via the at least
oneresistor and the diverting transistor, may be activated
by setting a sufficient voltage at the basis of the diverting
transistor. The resistor connecting the basis of the divert-
ing transistor and the cathode of the diode is chosen such
that a sufficient voltage is set at the basis well before the
signal lamp could emit light due to interference voltages.
Moreover, the diverting transistor can easily be disabled
by turning off the voltage at the basis.

[0018] Further preferred is an embodiment the third
subcircuit comprises a disabling transistor, wherein the
basis of the disabling transistor is tapping between two
resistors connected in series which contact the cathode
of the diode and the pole of the voltage input which is not
connected to the diode. The two resistors connected in
series act as a potential divider and thus the first critical
level may easily be chosen. The disabling transistor may
easily cooperate with the second subcircuit.

[0019] Inapreferred further development of the former
two embodiments, the disabling transistor is connected
to the basis of the diverting transistor. When the disabling
transistor is conductive, the diverting transistor loses its
voltage at the basis and the diverting transistor conducts
no more.

[0020] A highly preferred embodiment of the inventive
electrical circuit is characterized in that the fourth subcir-
cuit comprises a reference element with an output, a con-
trol input and a low resistance input, wherein the output
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of the reference element is connected to the cathode of
the diode via a first resistance and a second resistance
connected in series, wherein the output of the reference
element is connected to the low resistance input of the
reference element when the AC voltage is above the sec-
ond critical level, and that the fourth subcircuit further
comprises a field effect transistor connecting the cathode
of the diode and the signal lamp, wherein the gate of the
field effect transistor taps between the first resistance
and the second resistance. The field effect transistor pro-
vides a low resistance current path to the signal lamp. It
is activated when the reference element gives sufficient
voltage to the gate of the field effect transistor. Thus, the
reference element and the components at the control in-
put determine the second critical level. In summary, this
embodiment provides easy switching of the low resist-
ance current path and an easy determination of the sec-
ond critical level.

[0021] In a further development of this embodiment,
the fourth subcircuit further comprises a capacitor con-
necting the cathode of the diode and the gate of the field
effect transistor. The capacitor smoothes the voltage at
the gate, i.e. keeps the field effect transistor conducting,
over a full period of the AC voltage at the voltage input,
as long as the capacitor is reloaded after each period.
[0022] In a particularly preferred embodiment, the sig-
nal lamp comprises at least four LEDs, distributed on at
least two parallel current paths, in particular wherein in
each current path at least two LEDs are connected in
series. Each parallel current path works independent
from the other parallel current paths, so a failure of one
LED does not affect LEDs on another current path. Con-
necting LEDs in series allows the use of higher voltages
and more LEDs with the same equipment.

[0023] Also within the scope of the present invention
is a signal lamp arrangement, with at least a first and at
least a second inventive electrical circuit as described
above, with a common voltage input for the electrical cir-
cuits, wherein the at least one first electrical circuit has
an opposite polarity with respect to the poles of the com-
mon voltage input as compared to the atleast one second
electrical circuit. This arrangement allows the use of both
half waves of the AC voltage. As a result, over acomplete
period of the AC voltage, there are always LEDs of either
thefirst or the second electrical circuit shining, preventing
flickering. The total number of electrical circuits connect-
edin parallel, as well as the number of LEDs per electrical
circuit, is chosen with respect to the needed availability
of LEDs (which is maximum with one LED per electrical
circuit) and the acceptable design costs (which are min-
imum with all LEDs in just two electrical circuits of oppo-
site polarity). The total number of LEDs is chosen corre-
sponding to the needed maximum luminous intensity of
the signal lamp arrangement.

[0024] Moreover within the scope of the presentinven-
tion is the use of a signal lamp arrangement as described
above as a railway signal or as a traffic light signal.
[0025] Further advantages can be extracted from the
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description and the enclosed drawing. The features men-
tioned above and below can be used in accordance with
the invention either individually or collectively in any com-
bination. The embodiments mentioned are not to be un-
derstood as exhaustive enumeration but rather have ex-
emplary character for the description of the invention.

Drawing

[0026] The invention is shown in the drawing.

Fig. 1  shows a schematic circuit diagram of an inven-
tive signal lamp arrangement comprising two
inventive electrical circuits;

Fig.2 shows a schematic circuit diagram of the refer-
ence unit of Fig. 1;

Fig. 3  shows diagrams illustrating parameters of an
inventive electrical circuit as a function of time
during daytime operation mode.

[0027] Fig. 1 shows a schematic circuit diagram of an

inventive signal lamp arrangement comprising two inven-
tive electrical circuits 1, 21. The electrical circuits 1, 21
are connected in parallel to a common voltage input V1,
with the modification of an opposite polarity. The voltage
input V1 provides an alternating current (AC) of sinusoi-
dal type with a voltage of about 6 to 12V (peak voltage).
With this voltage, the luminous intensity is controlled. For
simplification, only the function of the upper electrical cir-
cuit 1 is explained in detail; however, the lower electrical
circuit 21 functions identically with the other half wave of
the AC voltage. The reference signs of electrical circuit
21 correspond to the reference signs of electrical circuit
1 of anumber 20 lower (e.g. resistor R3 in electrical circuit
1 corresponds to resistor R23 in electrical circuit 21).
[0028] In series to the lower pole 2 of voltage input V1,
there is a diode D1 functioning as a one way rectifier.
The cathode 4 of the diode D1 and the upper pole 3 of
the voltage input V1 provide the power supply to the elec-
trical circuit 1.

[0029] The electrical circuit 1 comprises, as its most
important part, a signal lamp 5. The signal lamp 5 com-
prises four light emitting diodes (LEDs) D3, D4, D5, D6,
wherein LEDs D5, D6 are connected in series on a right
current path, and LEDs D3, D4 are connected in series
on a left current path. For each current path, there is a
resistor R4, R3 connected in series for providing a voltage
to the LEDs to function. In that sense, the resistors R3,
R4 can also be considered as part of the mentioned cur-
rent paths and the signal lamp 5. The left and right current
path are connected in parallel to a signal lamp input 6.
[0030] The electrical circuit 1 has three switching
thresholds at about 1V (neglect level), about 6V (first crit-
ical value, barring unwanted interference voltages below)
and about 10V (second critical value, separating night-
time/daylight operation mode) of the AC voltage present
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at voltage input V1.

[0031] Low voltages at voltage input V1 are generally
set to the signal lamp input 6 via a first subcircuit 11 com-
prising a supply transistor Q3 and resistors R1, R2. A
voltage between the cathode 4 of the diode D1, which
corresponds to the emitter of Q3, and the base of Q3
causes some current to flow through R2 and generally
provides a current for the signal lamp input 6.

[0032] Below 1V ofinputvoltage atV1, the signal lamp
5 will not shine at all. For this reason, no efforts are un-
dertaken to keep such a voltage away from the signal
lamp 5 and its LEDs D3-D6.

[0033] Aninputvoltage above 1V may cause the signal
lamp 5 to shine and therefore is dealt with. A second
subcircuit comprising the parts of both reference num-
bers 12a, 12b comprises a diverting transistor Q1 and a
resistor R11 connected to its base. When the AC voltage
is above 1V, a sufficient voltage is set at R11 and at the
base of Q1 so that Q1 becomes conductive. The resistors
R6, R7 connected in parallel to the current paths of the
signal lamp 5, together with Q1, offer a low resistance
current path as compared to the signal lamp 5. The cur-
rent flowing through resistor R2 then flows exclusively
through R6, R7 and Q1, and not (or only to a negligible
part) through the signal lamp 5. As a result, the signal
lamp does not shine.

[0034] At an input voltage above the first critical level
of here about 6V, the signal lamp 5 is intended to shine
in its nighttime mode. The first subcircuit 11 provides
some current to the signal lamp 5, wherein this current
is basically determined by the resistor R2. The resistor
R1, receiving some of the current running through supply
transistor Q3, is used for adapting the characteristic of
the signal lamp 5 to the characteristic of a light bulb. In
this nighttime mode, the second subcircuit 12a, 12b must
be deactivated.

[0035] This is performed by a third subcircuit 13, com-
prising a disabling transistor Q2 and two resistors R12,
R13. When the AC voltage at the cathode 4 is above the
first critical value of about 6V, at the base of transistor
Q2 there is a voltage high enough to make the disabling
transistor Q2 conductive. As a result, the voltage at the
base of the diverting transistor Q1 breaks down, and Q1
blocks. Then the low resistance current path via resistors
R6, R7 and Q1 is no more available, and the current
passing through R2 will also pass through the LEDs D3-
D6 of the signal lamp 5. This is the nighttime operation
condition.

[0036] When the AC voltage at the cathode 4 is above
the second critical value of about 10V, the luminous in-
tensity should be increased significantly for daylight op-
eration. This is achieved by establishing a new low re-
sistance current path from the cathode 4 to the input 6
of signal lamp 5 with a lower resistance than the supply
connections of the first current path 11. The new low re-
sistance path allows a relatively high current to flow
through the signal lamp 5.

[0037] This new low resistance current path comprises
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a field effect transistor (FET) M1, which is part of a fourth
subcircuit 14, as marked in Fig. 1. The FET M1 connects
the cathode 4 of the diode D1 and the signal lamp input
6. The FET M1 is only conductive when a sufficient volt-
age is set at the gate 15. Such a sufficient voltage can
be set by areference element U1. The reference element
U1 has a control input 16a, a low resistance input 16b
and an output 16¢. The low resistance input 16b is directly
connected to pole 3 of the voltage input V1, and the con-
trol input 16a is connected to said pole 3 via resistor R10
which is parallel to a capacitor C2. The output 16c is
connected to the gate 15 via adiode D2 and aresistor R5.
[0038] If the voltage at the control input 16a is high
enough, the low resistance input 16b and the output 16¢
are connected within reference element U1, and gate 15
gets enough voltage to make FET M1 conductive. Else,
i.e. if the voltage at control input 16a is low, the output
16¢ is not connected and thus of high resistance. The
resistors R9, R10 and capacitor C2 are chosen such that
the switching in reference element U1 occurs when at
the cathode 4 of the diode D1 there is just the second
critical voltage level.

[0039] A sufficient voltage is set by the reference ele-
ment U1 at gate 15 only during a small time interval of a
full AC voltage period, namely near the voltage peak of
one half period. In order to keep the signal lamp shining
during a complete half period of the AC voltage (i.e. as
long as current passes through diode D1), a capacitorr
C1 smoothes the voltage at the gate 15. Capacitor C1 is
discharged via the resistor R8, though. The dimensions
of C1, R8 are chosen such that during a full period of the
AC voltage, the voltage at gate 15 is kept high enough
to keep the FET M1 conductive, but that without a re-
freshing (charging) of the voltage at C1 by the reference
element U1 within the next period or within a few further
periods, the FET M1 blocks again.

[0040] As long as FET M1 is conductive, the voltage
between the emitter of supply transistor Q3 and its base
breaks down, and without a base current, the supply tran-
sistor Q3 shuts. Current to the signal lamp 5 is only pro-
vided via the FET M1 then.

[0041] Sincedifferentcurrentsupply pathstothe signal
lamp 5 are used during daylight operation condition and
nighttime operation condition, these two paths can be
designed independently. As a result, the luminous inten-
sity of the signal lamp 5 at two target voltages (and the
characteristic around these target voltages) can be set
independently and at a wide range. For daylight opera-
tion, a target voltage of 12V is typical for railway applica-
tions. For nighttime operation, about 66% of the daylight
voltage, namely 8 V, is typical. During nighttime, the lu-
minous intensity can be reduced to 0.2% of the daylight
luminous intensity, in accordance with the invention. This
can easily be achieved with the inventive electrical circuit
by choosing resistors R2 and R1 accordingly.

[0042] Asanadvantage of the embodiment shown, the
comparison of the of the input voltage with the second
critical value at reference element U1 on the one hand,
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and the recording of the state of the fourth subcircuit at
C1 during at least one period of the AC voltage on the
other hand are separated. This allows a very exact def-
inition of the second critical value at U1, with an accuracy
ofabout 1-2%. It also allows a broad variation of the dwell-
ing time at the output 16¢c of U1, in particular with the
possibility of a quick switching form daylight operation
mode to nighttime operation mode.

[0043] In accordance with the invention, a signal may
comprise, e.g., 17 electrical circuits for the positive half
wave of the AC voltage, and 17 electrical circuits for the
negative half wave. The complete signal apparatus, e.g.
a railway signal, then comprises a total of 136 LEDs.
[0044] Fig. 2 shows a circuit diagram of a reference
element U1, as it may be used as part of the inventive
electrical circuit 1 shown in Fig. 1. The control input 16a
and the low resistance input 16b are fed into an opera-
tional amplifier, whereas the output 16¢ is connected to
the collector of a transistor. The base of this transistor is
connected to the output of the operational amplifier.
[0045] Fig. 3 illustrates a few parameters (upward ax-
es) within the electrical circuit 1 of Fig. 1 during three
periods (time axes t to the right) of the AC voltage during
daylight operation mode, here with an AC voltage of
about 12V (at the peak).

[0046] The upper diagram illustrates the voltage U(4)
at the cathode 4 of the diode D1 (see Fig. 1). Only the
positive half wave passes the diode D1. For orientation,
the second critical level (=scl) is marked. The scl level is
about 10V here. The voltage U(4) is higher than scl near
the voltage peak.

[0047] The second diagram (counted from the top) il-
lustrates the output resistance R(16c¢) at output 16¢c of
reference element U1. Exactly when the scl has been
reached by U(4), the resistance R(16¢) drops due to
switching the output 16¢ to the low resistance input 16a.
In turn, when U(4) drops below scl again, R(16c¢) rises
again.

[0048] The third diagram illustrates the voltage U(15)
at the gate 15 of FET M1, which is identical to the voltage
at capacitor C1. As soon as R(16c) drops (and concur-
rently U(4) reaches scl), the charging of capacitor C1
begins. The time constant of this loading process is
1=R5*C1. As soon as R(16¢) is high again, a discharging
of C1 begins, with another (longer) time constant
1=R8*C1. For orientation, the threshold voltage of FET
M1, named sM1, is marked. Over one period, i.e. until
the next charging, U(15) stays well above sM1.

[0049] The fourth diagram indicates the voltage U(M1)
from source to drain of FET M1, i.e. from the cathode 4
to the signal lamp input 6. At the beginning of the first
period, the voltage U(M1) increases in parallel with U(4).
However, when U(15) reaches sM1, the FET M1 be-
comes conductive, and U(M1) breaks down to alow level.
During the negative half wave of the AC input voltage,
no voltage is present at M1 (zero level). During later pos-
itive half wave times, since U(15) stays above sM1, U
(M1) is at the low level. During the times when U(M1) is
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at its low (but not zero) level, the signal lamp 5 shines
brightly in daylight mode.

not connected to the diode (D1).

between two resistors (R12, R13) connected in se-
ries which contact the cathode (4) of the diode (D1)
and the pole (3) of the voltage input (V1) which is

5. Electrical circuit (1, 21) according to claims 3 and 4,
characterized in that the disabling transistor (Q2)
Claims 5 is connected to the basis of the diverting transistor
(Q1).
Electrical circuit (1, 21) for operating a signal lamp
(5), 6. Electrical circuit (1, 21) according to claim 1, char-
with a signal lamp (5) comprising at least one light acterized in that the fourth subcircuit (14, M1, C1,
emitting diode (D3, D4, D5, D6), 10 R8, R5, D2, U1, R9, R10, C2) comprises a reference
with a voltage input (V1) for supplying the electrical element (U1) with an output (16c), a control input
circuit (1, 21) with AC voltage, (16a) and a low resistance input (16b), wherein the
and with a diode (D1) connected in series with the output (16c) of the reference element (U1) is con-
voltage input (V1), nected to the cathode (4) of the diode (D1) via a first
characterized in 15 resistance (R8) and a second resistance (R5) con-
that the electrical circuit (1,21) comprises a first sub- nected in series, wherein the output (16c) of the ref-
circuit (11, Q3, R1, R2) connecting the cathode (4) erence element (U1) is connected to the low resist-
of the diode (D1) with the signal lamp (5), that the ance input (16b) of the reference element (U1) when
electrical circuit (1, 21) comprises a second subcir- the AC voltage is above the second critical level (scl),
cuit (12a, 12b, R11, Q1, R6, R7) providing a low re- 20 and that the fourth subcircuit (14, M1, C1, R8, R5,
sistance current path (R6, R7, Q1) in parallel to the D2, U1, R9, R10) further comprises afield effect tran-
signal lamp (5), as compared to the signal lamp (5), sistor (M1) connecting the cathode (4) of the diode
when the AC voltage is below a first critical level, (D1) and the signal lamp (5), wherein the gate (15)
that the electrical current (1; 21) comprises a third of the field effect transistor (M1) taps between the
subcircuit (13, R12, R13, Q2) disabling the low re- 25 first resistance (R8) and the second resistance (R5).
sistance current path (R6, R7, Q1) in parallel to the
signal lamp (5), as compared to the signal lamp (5), 7. Electrical circuit (1, 21) according to claim 6, char-
when the AC voltage is above the first critical level, acterized in that the fourth subcircuit (14, M1, C1,
and that the electrical circuit (1, 21) comprises a R8, R5, D2, U1, R9, R10, C2) further comprises a
fourth subcircuit (14, M1, C1, R8, RS, D2, U1, R9, 30 capacitor (C1) connecting the cathode (4) of the di-
R10, C2) providing a low resistance connection (M1, ode (D1) and the gate (15) of the field effect transistor
R3, R4) from cathode (4) of the diode (D1) to the (M1).
signal lamp (5), as compared to the first subcircuit
(11, Q3, R1, R2), when the AC voltage is above a 8. Electrical circuit (1,21) according to claim 1, char-
second critical level (scl). 35 acterized in that the signal lamp (5) comprises at
least four LEDs (D3, D4, D5, D6), distributed on at
Electrical circuit (1, 21) according to claim 1, char- least two parallel current paths, in particular wherein
acterized in that the first subcircuit (11, Q3, R1, R2) in each current path at least two LEDs (D3, D4, D5,
comprises a supply transistor (Q3) in series with a D6) are connected in series.
resistor (R1), and a resistor (R2) connecting the ba- 40
sis of the supply transistor (Q3) with the signal lamp 9. Signal lamp arrangement,
(5). with at least a first (1) and at least a second electrical
circuit (21) according to claim 1,
Electrical circuit (1, 21) according to claim 1, char- with a common voltage input (V1) for the electrical
acterized in that the second subcircuit (12a, 12b, 45 circuits (1, 21), wherein the at least one first electrical
R11, Q1, R6, R7) comprises a diverting transistor circuit (1) has an opposite polarity with respect to the
(Q1) connected to the signal lamp (5) via at least one poles (2, 3) of the common voltage input (V1) as
resistor (R6, R7), wherein the basis of the diverting compared to the at least one second electrical circuit
transistor (Q1) is connected to the cathode (4) of the (21).
diode (D1) via a resistor (R11). 50
10. Use of a signal lamp arrangement according to claim
Electrical circuit (1,21) according to claim 1, char- 9 as a railway signal or as a traffic light signal.
acterized in that the third subcircuit (13, R12, R13,
Q2) comprises a disabling transistor (Q2), wherein
the basis of the disabling transistor (Q2) is tapping %5
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