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[57] ABSTRACT 
The arrangement in accordance with the present in 
vention carries out an alternation of the polarities of 
two output terminals upon a change in the direction of 
an input current such that the polarities of the output 
terminals always represent the actual direction of the 
input current. For one direction of the current one 
transistor in each of two pairs of transistors is made 
conducting and for the other direction of said current, 
the other transistor in each of said pairs is made con 
ducting, whereby in the ?rst case a reference potential 
is connected to one of the output terminals and in the 
other case the reference potential is connected to the 
other of the output terminals. 

5 Claims, 1 Drawing Figure 
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ARRANGEMENT FOR ALTERNATION OF TWO 
OUTPUTS IN DEPENDENCE ON A CHANGE IN 

THE DIRECTION OF A CURRENT APPEARING ON 
AN INPUT 

The present invention relates to an arrangement for 
the alternation of two output terminals upon a change 
in the current direction of a signal appearing on an 
input terminal. 
An object of the present invention is primarily to pro 

vide an alternative to polurity switching arrangements, 
for example, those being built up by conventional re 
lays. In addition the arrangement according to the pres 
ent invention has the advantages of a simple construc 
tion, freedom from maintenance and reliability of oper 
ation, and consequently is particularly economically 
competitive with arrangements known in the art. 
What principally can be considered as characterizing 

an arrangement according to the present invention ap 
pears from the appended claims. A presently preferred 
embodiment which shows the significant characteris 
tics of the invention will be described more in detail 
with reference to the accompanying drawing which 
schematically shows an arrangement according to the 
present invention. . 

ln the FIGURE two switching elements in form of 
transistors T1 and T2 are shown each of which can con 
duct a main current in dependence of a control current. 
Transistor TI is connected between a ?rst potential, 
which in the embodiment has been chosen as a positive 
potential and the ?rst output terminal UT of the two ter 
minals UT and U17’ of the arrangement. Transistor T2 
is connected between said positive potential and an 
other output terminal UT’. 
Transistors T1 and T2 consist of pnp-transistors. Cor 

respondingly two further current conducting elements 
which can conduct a main current in dependence on a 
control current in the form of transistors T3 and T, are 
connected between the outputs U1 and U,’ respectively 
and a further potential, namely, the negative potential. 
Transistors T3 and T, consist of npn-transistors. 
The control circuits of transistors TI and T3 are inter 

connected via a resistor R‘, and the same is the case 
with the control circuits of transistor T2 and T4 which 
are interconnected through a resistor R2. A third main 
current in dependence on a control current conducting 
element is included in the control circuits and com 
prises transistors T5 and T6, transistor T5 being asso 
ciated with transistors T1 and T3 and transistor T6 being 
associated with transistors T2 and T4. The control cir 
cuits of transistors T5 and T6 are connected to the input 
of the arrangement through luminescent or light 
emitting diodes L5 and L6, which are connected in anti 
parallel to a conductor (not shown), in which the ar 
rangement is assumed to be inserted via the terminals 
IN and IN’. The luminescent diodes are thereby con 
nected to the conductor through zener diodes Z1 and 
Z2, the zener voltages of which are assumed to be below 
the inverse voltages of the luminescent diodes L5 and 
L0. The incoming signal through the conductor to the 
arrangement is applied to the same through a timing 
circuit indicated by a capacitor C and a resistor R. 

if it is assumed that an incoming signal appears on the 
connecting point IN through the conductor, then the lu 
minescent diode L5 will be activated in case the value 
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of the incoming signal exceeds the value of the zener _ 
voltage of the zener diode Z1. Transistor T5 will conse 

2 
quently be activated thus starting to conduct a 
collector-emitter-current. The result is that the pnp 
transistor T1 as well as the npn-transistorTa will satu 
rate. The saturation of transistor T1 results in that the 
one output UT is connected to the positive potential, 
while the saturation of transistor T3 results in that the 
second output U1’ is connected to the negative poten 
tial. 
Upon a reversed current direction when the incom 

ing signal instead is connected through the terminal 1,,’ 
the activation of transistor T5 ceases, while instead 
transistor T6 is activated. Thus transistor T6 starts to 
conduct thus causing the transistors T2 and T, to satu 
rate. through transistor T, the negative potential will be 
connected to the ?rst output U1 and through transistor 
T2 the positive potential will be connected to the other 
output UT’. As long asthis incoming signal is present 
the arrangement will accordingly maintain both of its 
output terminals at these potentials which is not the 
case during the absence of said signal. By an appropri 
ate choice of the zener voltages for the zener diodes Z, 
and Z2, as well as a suitable dimensioning of the timing 
circuit represented by the capacitor C and resistor R it 
is assured that the transistor pairs T1, T3 and T2, T4 are 
not conducting at the same time. Hence, a short circuit 
between the elements T1, T4 and T2, T3 respectively, is 
avoided. 

In the Figure there is also shown how blocking cir 
cuits can be arranged for the nonconducting element 
pair T1, T3 and T2, T4 respectively, the blocking circuits 
of which are initiated by the conducting element pair. 
The blocking circuits include the luminescent diode, 
L1-L4 which operate together with the associated 
photo-transistors Ftl-Ft4. Each of the transistors T1—T4 
is thereby connected in series with one of the lumines 
cent diodes L1—L4. When an element pair, T,, T; for in 
stance, is conducting, luminescent diodes L1 and L; are 
ignited. These luminescent diodes activate associated 
photo transistors Fta and F14. The activated photo trané 
sistors Ftz and Ft, are so connected in order to block 
the base current (the same as the collector-emitter 
current of transistor T6) of the other element pair 
which in the chosen case consist of transistors T,, T,. 
Correspondingly the element pair T,, T, blocks the cur~ 
rent of the element pair T,, T3. ' ‘ > 

The invention is not limited to the embodiments, 
which have been described above. For example, the 
construction of the input circuits can be varied widely 
without departing from the basic idea of the invention. 
The above-described circuits for blocking the noncon 
ducting element pair can be omitted and, in case they ‘ 
are used, the luminescent diodes can be replaced with, 
for instance, lamps. The invention is not either limited 
to the chosen combination of pnp- and npn-transistors 
or to shown potentials. It is also possible to replace the 
transistors with other switching elements showing the 
necessary characteristics. 
We claim: y 

1. An electronic switching arrangement having an 
input terminal and two output terminals for the alterna 
tion of the polarity of the output terminals upon a 
change in the direction of a current passing through 
said input terminal and maintaining said polarity of the 
output terminals only as long as said current flows com 
prising: 

a first pair of switching elements, each of said switch 
ing elements having a control circuit for causing 
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said switching elements to conduct a ?rst main cur 
rent; 

a second pair of switching elements, each of said 
switching elements having a control circuit for 
causing said switching elements to conduct a sec 
ond main current; 

a first source of potential; 
means for connecting each of the switching elements 
of said first pair of switching elements between said 
first source of potential and one of said output ter 
minals associated with the respective switching ele 
ment; 

a second source of potential; 
means for connecting each of the switching elements 
of said second pair of switching elements between 
said second source of potential and one of said out 
put terminals associated with the respective switch 
ing element; 

a further pair of switching elements, each of said 
switching elements having a first main electrode, a 
second main electrode and light sensitive control 
means; 

means for connecting said main electrodes of the re 
spective switching elements of said further pair of 
switching elements to the control circuit of the first 
switching element of said ?rst pair of switching ele 
ments and the second switching element of said 
second pair of switching elements and the second 
switching element of said ?rst pair of switching ele 
ments and the first switching element of said sec 
ond pair of switching elements, respectively, 

light emitting unidirectional conducting means for 
generating and transmitting light signals to the light 
sensitive control means of said further pair of 
switching elements in dependence on the direction 
of the current ?owing through said input terminal, 
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4 
so that the respective pairs of switching elements 
are light activated in dependence on the direction 
of the current flowing through said input terminal, 
and 

?rst and second blocking circuit means connected to 
said ?rst and second source of potential, respec 
tively, said blocking circuits allowing potential to 
pass to the control circuit of the first switching ele 
ment of the ?rst pair of switching elements when 
the second element of the same pair is conducting 
and to the control circuit of the second switching 
element of the second pair of switching elements 
when the ?rst switching element of the second pair 
of switching elements is conducting, and vice versa. 

2. An arrangement as claimed in claim 8, wherein the 
switching elements in each of said ?rst and second pairs 
of switching elements consist of transistors. 

3. An arrangement as claimed in claim 9, wherein 
said light emitting unidirectional conducting means 
consist of luminescent diodes and said further switch 
ing elements consist of photo transistors, said lumines 
cent diodes being optically coupled to each of said 
photo transistors forming said further switching ele 
ment pair. 

4. An arrangement as claimed in claim 9, wherein 
said light emitting unidirectional conducting means 
coupled to said further switching element pair are con 
nected in antiparallel to the input terminal. 

5. An arrangement as claimed in claim 11, wherein 
said luminescent diodes are connected to the input ter 
minal via zener diodes, the zener voltage of which 
being less than the reverse voltage of said luminescent 
diodes whereby a threshold value for the activation of 
the arrangement by the current received at said input 
terminal is obtained. 

* * It * * 


