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METHOD OF SECURELY INTERRUPTING THE ELECTRIC POWER SUPPLY
FROM A LOW-FREQUENCY OR DIRECT VOLTAGE SOURCE TO A LOAD,

AND APPARATUS FOR CARRYING OUT THE METHOD

TECHNICAL FIELD

The present invention relates to a method for secure interruption of the supply

of electric power from a low-frequency or direct voltage source to a load, and

an apparatus for carrying out the method.

BACKGROUND ART

In railway signalling technology, the secure interruption of electric power to a
load is of the greatest importance, the load being e g a signal lamp which, when
illuminated, announces "permission to pass" for a train. Relays have so far been

used in the art to achieve this interruption. However, relays are burdened with
the disadvantages that they are voluminous, heavy, expensive to manufacture,

envifonmentally sensitive and that they have limited working life with respect

to the number of interruptions.
DISCLOSURE OF INVENTION

The object of the present invention is to eliminate the disadvantages assgciated

with relays in this connection.

This object has been achieved by the method and apparatus in accordance with

the invention having been given the characterizing features disclosed in the

claims.
BRIEF DESCRIPTION OF DRAWINGS

The invention will now be described in detail below, with reference to the
accompanying drawing, whereon Figure 1 is a circuit diagram of an embodiment

of the inventive apparatus, and Figures 2a-Zk illustrate the voltages at

different points in the diagram of Figure 1.
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MODE FOR CARRYING OUT THE INVENTION

Figure 1 is a ci.rcuit diagram of an embodiment of an apparatus for securely
interrupting the supply of electric power from a low-frequency source 1 to a
load 2. In the illustrated embodiment this load is assumed to be a railway
signalling lamp which when it is alight announces passage permission to a train.
5 A direct voltage source may of course be used instead of the low-frequency

source l.

In accordance with the invention, the output voltage a of the low-frequency
source 1 is applied to a chopper device 4, adapted for chbpping the low-fre-
quency voltage a, the appearance of which will be seen from F igure 23, to a
10 high-frequency alternating voltage in response to‘a high-frequency signal b, the
appearance of which will be seen from Figure 2b, and which is supplied to the
chopper device 4 from a signal source 3. The high-frequency input signal b to
the chopper device 4 may be interrupted, as indicated in Figure 1 by a
break-contact 39. The high-frequency alternating voltage generated by the
15 chopper device 4, having the appearance illustrated in Figures 2e and 2f, is
applied to an interface with the property of only being able to transfer
high-frequency energy. In the embodiment illustrated, this interface comprises
two transformers 5 and 6, having primary windings 7 and 8, respectively. The
respective secondary windings 9 and 10 of these transformers are connected to
20 a rectifying and filtering device 11, for rectifying and filtering the high-fre-
quency alternating voltages on the secondary sides of the transformers 5 and 6
to form a voltage k, the appearance of which will be seen from Figure 2k, and

which is applied to the signal lamp 2.

The illustrated apparatus is implemented such that the voltage k to the signal
25 lamp 2 is securely interrupted when the voltage b from the signal source 3 is

interrupted. £

One output terminal on the low-frequency source 1 is connected via a
conductor 12 to the centre tap of the primary winding 7 of the transformer 5,
this tap being in turn connected by a conductor 13 to the centre tap of the
30 primary winding 8 of the transformer 6. The other output terminal of the source

1 is connected via a conductor 14 to:
SUREAD
ONEI
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a) the anode of a diode 15, the cathode thereof being connected to the cathode
of a diode 16, the anode of this diode being connected to one end of the prifnary
winding 7 of the transformer 5, ’

b) the anode of a diode 17, the cathode thereof being connected to the cathode
of a diode 18, the anode of 'this diode being connected to the other end of the
primary winding 7 of the transformer 5, '

c) the cathode of a diode 19, the anode thereof being connected to the anode
of a diode 20, the cathode of this diode being connected to one end of the
primary winding 8 of the transformer &, and '

d) the cathod of a diode 21, the anode thereof being connected to the anode of
a diode 22, the cathode of this diode being connected to the other end of the

primary winding 8 of the transformer 6.

The connection paint between the cathodes of diodes 15 and 16 is connected to
the collector of a field effect transistor 23, the emitter of which is connected
to the connection point between the anodes of diodes 21 and 22, and the gate of
which is connected to one end of a first secondary winding 25 of a transformer

24, the other end of said winding being connected to the emitter of the

transistor 23.

The connection point between the cathodes of diodes 17 and 18 is connected to
the collector of a field effect transistor 26, the emitter of which is connected
to the connection point between the anode of diodes 19 and 20 and also to one
end of a second secondary winding 27 of the transformer 24, the other end of

said winding being connected to the gate of the transistor 26.

The primary winding 28 of the transformer 24 is connected via the break-con-

tact 39 between the two output terminals of the voltage source 3.

One end of the secondary winding 9 of the transformer 5 is connected to the
anode of a diode 29, the cathode thereof being connected to the cathode of a
diode 30, the anode of this diode being connected to the other end of the
winding 9. The connection point between the cathodes of diodes 29 and 30 is
connected to one end of a coil 31, the other end of V{hich is connected to

a) one terminal of a capacitor 32, the other terminal thereof being connected

to the centre tap of the secondary winding 9 of the transformer 5 and
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b) the gate of a field effect transistor 33, having its emitter also connected to
the centre tap of the secondary winding 9 and its collector connected to one
terminal of the signalling lamp 2, the other terminal of which is connected to
the gate of the field effect transistor 33.

5 One end of the secondary winding 10 of the transformer 6 is connected to the
anode of a diode 34, the cathode thereof being connected to the cathode of a
diode 35, the anode of this diode being connected to the other end of the
secondary winding 10. The connection point between the cathodes of diodes 34
and 35 is connected to one end of a coil 36, and the other end of this coil is

10 connected to -

a) one terminal of a capacitor 37, having its other terminal connected to the
centre tap of the secondary winding 10 of the transformer 6, and

b) the gate of a field effect transistor 38, having its emitter also connected to
the centre tap of the secondary winding 10, and its collector connected to the

15 gate of the transistar 33, the collector of which is in turn connected to the gate
of the transistor 38.

When the voltages according to Figures 2a and 2b appear at the respective
outputs of the low-frequency source 1 and the voltage source 3, the emitter-
collector voltage of the field effect transistor 23 will have the appearance
20 shown in Figure 2c, while the emitter-collector voltage of the field effect

transistor 26 will have the appearance shown in Figure 2d.

The voltage across the primary winding 7 of the transformer 5 will have the
appearance shown in Figure 2e, while the voltage between the connection point
of the diodes 29 and 30 and the centre tap on the secondary winding 9 of the

25 transformer 5 will have the appearance shown in F igure 29.

The voltage acrass the primary winding 8 of the transformer 6 will have the
" appearance shown in Figure 2f while the voltage between the connection point
of diodes 34 and 35 and the centre tap on the secondary winding 10 of the

transformer 6 will have the appearance shown in Figure 24.

30The voltages from the secondary windings of the transformers 5 and 6 are

rectified with the aid of diodes 29, 30 and 34, 35, respectively, while the
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high-frequency components from the chopper device 2 are filtered out by the
filters comprising coil 31 and capacitor 32 and coil 36 and capacitor 37,

respectively.

After filtering, the emitter-gate voltage of the transistor 33 will have the
appearance shown in Figure 2i while the emitter-gate voltage of the transistor
38 will have the appearance shown in Figure 2j. This results in that the voltage
k across the signal lamp 2 will have the appearance shown in Figure 2k. The
voltages from the secondary windings of the transformers 5 and 6 are rectified
by the diodes 29, 30 and 34, 35, respectively, while the high-frequency
components from chopping by the chopper device 4 are filtered out by the

filters comprising coil 31 and capacitor 32 and coil 36 and capacitor 37,

‘respectively.

The purpose of the field effect transistors 33 and 38 is to prevent one rectifier
from conducting current to the load 2 when the other transformer supplies
voltage, and vice versa, since both rectifiers would otherwise constitute short

circuits for each other, in respect of the output voltage of the apparatus.

The field effect transistors 33 and 38 may of course be replaced, either by
bipolar-type transistors or by thyristors. This also applies to the field effect

transistors 23 and 26 in the chopper device 4.

20 There will thus be no power supplied to the signal lamp 2, when the

high-frequency input signal b is interrupted, since no voltage is obtained across
the respective primary windings 7 and 8 of the transformers 5 and 6. The
interruption of power will thus be secure within the meaning implied in railway

signalling technology, since no component failure can give rise to the high-fre-

25 quency control signal which provides the chopping necessary for the output

voltage a of the Jow-frequency source 1 to be transferred to the secondary side
of the transformers 5 and 6. These transformers 5 and 6 are further implement-
ed such that they can only transfer high-frequency energy. Accordingly, such

component failures will be harmless as could cause the voltage from the low

30 frequency source 1 to be directly applied to the primary windings, since the

transformers become saturated when low-frequency voltage is applied to their

primary windings. Since the primary and secondary sides of the transformers 5
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and 6 are mutually, galvanically isolated by an isolation of a high isolation

class, the probability of leakage voltage is so small that it may be neglected.

In accordance with the invention there has thus been provided a method and
apparatus for the secure interruption of the supply of power from a low-fre-

5 quency or direct voltage source to a load.

0

&
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CLAIMS

1 Method for secure interruption of the supply of electric power from a
low-frequency or direct voltage source (1) to a load (2), characterized in that
the output voltage (a) of the source (1) is chopped to a high-frequency

alternating vpltage (e, f) in response to a high-frequency signal (b),

that the high-frequency alternating voltage (e, f) is transferred from one side
to the other of an interface (5, 6) having galvanic isolation and intended for

transmission of high-frequency alternating voltages only,

that the high-frequency alternating voltage on the other side of the interface is
rectified and filtered to form a voltage (k) supplied to the load (2), the wave
form of said voltage corresponding to that of the output voltage (a) of the

source (1), and

that the voltage (k) supplied to the load (2) is interrupted by interrupting the
high-frequency signal (b).

2 'Apparati‘.ts for secure interruption of the supply of electric power from a
low-frequency or direct voltage source (1) to a load (2), characterized in that a
chopper device (4) is adapted to chop the output voltage (a) of the source (1) to
a high-frequency alternating voltage (e, f) in response to a high-frequency input
signal (b) to the chopper device (4), that there is an interface (5, 6) having
galvanic isolation and intended for transmission of high-frequency alternating
voltages only for transferring the high-frequency alternating voltage (e, f) from
one side to the other of the interface, that a rectifying and filtering device (29,
30, 31, 32, 34, 35, 36, 37) is disposed for rectifying and filtering the
high-frequency alternating voltage on the other side of the interface for
forming a voltage (k) which is applied to the load (2) and which has a wave form
corresponding to that of the output voltage (a) of the source (1), and that there
are means (39) for interrupting the high-frequency input signal (b) to the
chopper device (4) for interrupting the voltage (k) supplied to the load (2).

3 Apparatus as claimed in claim 2, characterized in that the interface (5, 6)
comprises a transformer, the primary side (7, 8) of which constitutes said one

side, and the secondary side (9, 10) of which constitutes said other side.
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