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(57) Claim
1. A transient and overvoltage protection circuit for connection between a current

source and electronic devices to be protected, in particular for the braking system of a
rail-bound vehicle, characterised by

- an input stage designed as high voltage limiting circuit and being connectad in
parallel with the input of the protection circuit,

- a voltage divider following the input stage and being connected in parallel with
the latter,

- a comparator with an internal reference voltage, following the voltage divider,
with the input of said comparator being connected to the output of the voltage divider,

- a stabilised and overvoltage protected power supply for comparat-r,

- a first electronic switch and second electronic switch, with the first electronic
switch, whose switching input is connected to the output of comparator, with the second
electronic switch which is connected between input and output of the protection circuit
and whose switchirig inpuit is connected to the output of the first electranic switch, and

- the current source being automatically reconnected to the device after a fault
condition has ceased.
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The present invention relates to a Transient and overvoltage protection circuit for
eiectronic devices, in particular for the braking system of a rail-bound vehicle.

Various limiting circuits providing protection against overvoltages are known in
practice, which switch off a device or interrupt the current supply when a certain fauit
appears. After the fault condition has ceased, the limiting circuits have either to be
replaced, such as, for example, in the case of fuses, or have to be reset manually, such
as, for example, in the case of protective circuitbreakers.

The present invention as described in the claims achieves the object of providing a
Transient and overvoltage protection circuit for electronic devices, which is
characterised by simple circuit design, and which protects the device against faults and
damage caused by transients and overvoltages, and which automatically reconnects the
current supply to the device after the fault condition has ceased.

The present invention provides a transient and overvoltage protection circuit for
connection between a current source and electronic devices to be protected, in particular
for the braking system of a rail-bound vehicle, characterised by

- an input stage designed as high voltage limiting circuit and being connected in
parallel with the input of the protection circuit,

- a voltage divider following the input stage and being connected in parallel with
the latter,

- a comparator with an internal reference voltage, following the voltage divider,
with the input of said comparator being connected to the output of the voltage divider,

- a stabilised and overvoltage protected power supply for comparator,

- a first electronic switch and second electronic switch, with the first ele stronic
switch, whose switching input is connected to the output of comparator, with the second
electronic switch which is connected between input and output of the protection circuit
and whose switching input is connected to the output of the first electronic switch, and

- the current source being automatically reconnected to the device after a fault
condition has ceased.

The advantages offered by the present invention are, essentially, that the
protection circuit is practically independent of the magnitude of the fault, and that its
power consumption when operating in the case of a fault is small.

An embodiment of the present invention shown by way of example is explained in
the following with reference to the single drawing showing a circuit diagram.
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According to the single drawing, a protection circuit in accordance with the
present invention is designed, by way of example, as an adaptor connected between a
current source and a device to be protected, both not being shown in the drawing, and
comprises the following stages:

- an input stage 1 connected in parallel to the input and being designed as a high
voltage limiting circuit,

- a voltage divider 2 following the input stage 1 and being connected in parallel to
the latter,

- a comparator 3 following the voltage divider 2 and being connected in parallel
to the latter,

- a power supply 4 for the comparator 3,

- a first electronic switch 5 following the comparator 3, and

- a second electronic switch 6 connected between input and output of the
protection circuit, and being controlled by the first electronic switch 5.




%he input stage 1 comprises a transient protleclion diode V1 and a capacitor Cl
connected in parallel wilh the Tlatter. The voltage divider 2 comprises Llwo
resistors Rl and R2 conpected in series, and a transient protection diode V2
connected in parallel with resistor R2. The voltage across resistor R2 being
the output voltage from voltage divider 2 is applied as input voltage to com-
parator 3. Comparator 3 is a commercially available component Dl. A resistor
R8 is connected between the output of D1 and the negative potential of the
protection circuit. Comparator D1 is fed from the posilive potential uf the
protection circuit via resistors R3 and R4 connecled in parallel, wilh the
supply voltage to comparator D1 being stabilized and protected against
vollage surges by a transient protection diode VA4 and a capacitor C2 connected
in parallel with the latter. The first electronic switch 5 is, for example, a
field effect transistor T1, with the gate G of the lalter heing connected to
:,:::Uhe output of comparator 3, the source S of Tl being connected directly to the
o:'-ﬁegative potential, and the drain D of Tl being connected via a transient pro-
Joottection diode V5 with Lhe negative polential. Aiso Lhe second electronic

°e «

o switch is a field effect transistor T2, with its drain D and source S being

. .connected between input and output of Lhe protection civcuit, and its gale G

0oG0oc o0

béing connected via a resistor R5 wilh its drain D, and via a transient pro-
tection diode V3 with its s. rce S, as well as via reistor R6, being allocated
in this example to the first electronic switch 5, with the drain D of the

oozfjrst electronic switch 5.
-3

LX) 3

.°.°The protection circuit operates as follows: All voltages higher than the
’ °l;reakdown voltage of the transient protection diode V1, whose theoretical
s°s reaction time is, for example, of the order of 1 ps, are limited to a permis-

sible voltage level, depending on the leakage current. Capacitor Cl of the

input stage 1 together wilh the line inductivily and the inlernal resistance
:eg::F the current source, not being shown here, acts as filter against high
frequency interference voltages, with the Tlimit frequency being determined
mainly by Lhe inductivity of the line. An input signal is fed via the vollage
divider R1, R2 to comparator Dl. I1f the output voltage of voltage divider 2 or
tie input voltage of comparator D1, respectively, exceeds the internal refe-
rence voltage of comparator D1, a voltage from the output of comparator Dl is
applied to field effect transistor 71 and switches the latter to the conduc-
ting state. Consequently, drain D of field effect transistor Tl lowers, via
resistor R6, the voltage level at gate G of field effect transistor T2, such
that field effect transistor T2 has now a high resistance. The transient pro-
tection diode V3 becomes conducting .in the forward direction and thereby

discharges capacities acting al the output of the protection circuit, not shown
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here, via resistor R6 and Lhe field effect transistor Tl, The transienl pro-
tection dinde V3 also protects, in an ideal manner, the gate-source section of
field effect transistor T2.

The transient protection diode V5 Timits overswinging on switching off of the
load, and at the same time protects field effect transistor Tl against imper-
missible overvoltages at the drain . In case of a short-circuit of fiecld
effect transistor T2, Lhe Llransient prolection diode V5 Timits the output
voltage UA of the protection circuit, and thereby protects Lthe load, wilh Lhe
transient protection diode V5 bheing short-circuited in the case of Lthis faull.

lhe oulput voltage UA is made zero when a predetermined input overvoltage is
applied for a lenglh of Llime exceeding, for example, 1.5 ps. As soon as Lhe
input voltlage UE drops again Lo Lthe permissible level, the input of tLhe
protection circuit is connected to its oulpul by restituting the normal opera-
ting state in which there is no output from lhe comparator DI and Lherefore
field effect transistor T1 is in Lhe blcoked state and, consequently, the gate
of field effect transistor T2 maintains the lalter in the conducting state via
resistor 15. The vollage drop across the drain-source section of field effect
transistor T2 is, for example, approximately 4 volts.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A transient and overvoltage protection circuit for connection between a current
source and electronic devices to be protected, in particular for the braking system of a
rail-bound vehicle, characterised by

- an input stage designed as high voltage limiting circuit and being connected in
parallel with the input of the protection circuit,

- a voltage divider following the input stage and being connected in parallel with
the latter,

- a comparator with an internal reference voltage, following the voltage divider,
with the input of said comparator being connected to the output of the voltage divider,

- a stabilised and overvoltage protected power supply for comparator,

- a first electronic switch and second electronic switch, with the first electronic
switch, whose switching input is connected to the output of comparator, with the second
electronic switch which is connected between input and output of the protection circuit
and whose switching input is connected to the output of the first electronic switch, and

- the current source being automatically reconnected to the device after a fault

condition has ceased.

2. A transient and overvoltage protection circuit for electronic devices according to
claim 1, characterised by a transient protecnon dlgde Vi ‘l?emg provided in the input stage

we entials
and being connected between positive and-&he—aeg&twépe*emal-of the protection circuit.

3. A transient and overvoltage protection circuit for electronic devices according to
claim 2, characterised by a
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capacitor Cl being connected in parallel with the transient
protection diode VI.

4. A transient and overvoltage protection circuit for
electronic devices according to one of the preceding claims
1 to 3, characterized by a transient protection diode V2
being connected between the output of the voltage divider
and the negative potential of the protection circuit.

5. A transient and overvoltage protection circuit for
electronic devices according to one of the claims 1 to 4,
characterized by a transient protection diode V4 and a
capacitor C2 both connected in parallel with the comparator
between the output of the power supply and the negative
potential of the protection circuit.

6. A transient and overvoltage protection circuit for
electronic devices according to one of the preceding claims
1 to 5, characterized by two field effect transistors Tl and
T2 being provided as electronic switches.

7. A transient and overvoltage protection circuit feou
electronic devices according to claim 6, characterized by a
transient protection diode V5 being connected between tk.
drain D of the field effect transistor Tl and the negat:wve
potential of the protection circuit.

8. A transient and overvoltage protection circ¢ & for
electronic devices according to one of the claims 6 =& 7,
characterized by a transient protection diode V3 bei=g
connected between the gate G and the source S of thi field
effect transistor T2.
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9. A circuit according to claim 1, substantially as
herein described with reference to the accompanying drawing.
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