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57 ABSTRACT 

A circuit for preventing the simultaneous energization 
of first and second signal lamps includes first and sec 
ond relay contacts connected in series with said first 
and second lamps, respectively, across a source of 
voltage. A pair of diodes are connected in series oppo 
sition between the common junction points of the 
lamps and contacts. A high-ohmic relay coil is con 
nected between the junction of the diodes and one ter 
minal of the voltage source. 

9 Claims, 1 Drawing Figure 
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FAIL SAFE CONTROL CIRCUIT FOR TRAFFIC 
. LIGHTS 

This application is a continuation of U.S. Pat. appli 
cation Ser. No. 776,467, filed Nov. 18, 1968, and now 
abandoned. 
This invention relates to a device for guarding signal 

line conditions excluding each other, more particularly, 
to a device for preventing two green signal lamps posi 
tioned at a crossing of two roads from operating simul 
taneously. This device comprises two green signal 
lamps connected through a common terminal to the 
output terminal of a supply source and through another 
terminal each via a switching contact to a second out 
put terminal of the supply source, and a high-ohmic 
relay which is coupled to the two other terminals. 
A circuit of this kind is shown in U.S. Pat. No. 

3,241,113 in which the relay is connected between the 
said other connecting terminals. 
Since the device must become operative only if both 

green signal lamps are simultaneously in operation, a 
second relay is required which must be energized 
through a back contact of the first relay. Also, the de 
vice requires at least a third contact which must be ac 
tuated simultaneously with one of the other contacts. 
However, this circuit has the disadvantage that in the 
case of a short-circuit across the other two contacts, 
both green signal lamps are lit, but the second relay will 
not be energized so that agreen signal light will be op 
erating at each of the two roads crossing each other. 

It will also be impossible to ascertain a disturbance 
occurring in the circuit of the second relay, such as a 
short-circuited or interrupted winding of the second 
relay or dust between the contacts of the third contacts, 
etc. before a second error. occurs due to the ignition of 
the two green signal lamps. In this case too, the two 
green lamps will remain in operation. 
The present invention obviates these disadvantages 

and is characterized in that two diodes connected in se 
ries opposition are included between the other termi 
nals of the lamps and that between these diodes a ter 
minal of the relay is connected. The relay is connected 
via a second terminal to the second terminal of the sup 
ply source. 

In order that the invention may readily be carried 
into effect, one embodiment thereof will now be de 
scribed in detail, by way of example, with reference to 
the accompanying diagrammatic drawing, the sole FIG 
URE of which shows a preferred embodiment of the in 
vention. 
The green signal lamps Vi and V2 are connected in 

series with tappings a and b, respectively, and contacts 
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diode D, and on the other hand through the green sig 
nal lamp V, and the diode D. The resistance of the 
winding of relay R has been chosen to have a value 
such that the green signal lamps V and V2 are not lit. 
When one of the contacts, for example, s is closed, the 
green signal lamp V will be switched on. The relay R 
remains energized through the signal lamp V, and the 
diode D since the diode D cuts-off. 

. If, as a result of a defect, the other contacts also 
should be closed, then both green signal lamps V1 and 
V, would operate. This is prevented, however, by short 
circuiting of the relay R, which is thus de-energized. 
The relay Rinterrupts, for example, the supply line of 
the green signal lamps and switches-on the yellow or 
orange flashing lights. Similarly, in the event of a short 
circuit across the contacts s and sa, it will be possible 
to prevent operation of both green signal lamps V1 and 
V2, since in this case also the relay R is de-energized. 
The chance of short-circuit across the contacts s and 
s2 is a real one if they are designed as semiconductor 
elements, for example, thyristors. 

If one of the green signal lamps or one of the fuses 
which may be connected in series therewith should be 
defective, then the alarm will also become operative 
when the other green signal lamp is switched in. 
Furthermore this circuit immediately responds to an 

interruption of the voltage supply to the relay R, for ex 
ample, due to short-circuit or interruption of the supply 
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s and sa, respectively, between a terminal and a 
ground terminal II of a supply source (not shown) 
which may be either a direct voltage source or an alter 
nating voltage, source. Two diodes D, D, are con 
nected in series-opposition between the points a and b. 
These diodes are connected together at point c and 
connected to a terminal of a relay R which is coupled 
via another terminal to the terminal II of the supply 
source, not shown. Relay R has a contact 10 connected 
in one supply line for the lamps V1 and V. A conven 
tional switch control device 11 operates contacts S1 
and S in mutually exclusive time intervals. 
The circuit operation is as follows: 

If the contacts s and s are open, the high-ohmic 
relay R with the contacts s,s, open, is energized on the 
one hand through the green signal lamp V, and the 
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leads, etc. even if both contacts s and s are open. 
What is claimed is: 
1. A fail-safe circuit for preventing the simultaneous 

energization of a pair of signal lamps comprising, a 
source of supply voltage having first and second output 
terminals, first and second switching contacts, means 
for alternately closing said contacts in mutually exclu 
sive time intervals, means connecting a first one of said 
lamps and said first switching contact in a first series 
circuit across said first and second output terminals in 
the order named and the second one of said lamps and 
said second switching contact in a second series circuit 
across said first and second output terminals in the 
order named and in parallel with the first series circuit, 
first and second diodes, a relay having a high value of 
resistance, means connecting said diodes in series op 
position between the junction of said first lamp and the 
first contact and the junction of the second lamp and 
the second contact, and means connecting said, relay 
between the junction of said diodes and said second 
output terminal of the voltage source, said diodes being 
polarized relative to the voltage at said output termi 
nals so that when one contact is closed the relay is ener 
gized via the lamp that is in series with the open contact 
and its associated diode. 

2. A circuit as claimed in claim 1 wherein one termi 
nal of each said lamps is directly connected to said first 
output terminal and one terminal of each of said 
contacts is directly connected to the second output ter 
minal, and one terminal of said relay is directly con 
nected to the second output terminal so that the relay 
is in shunt with the series combination of one diode and 
one switching contact and the series combination of the 
other diode and the other switching contact. 

3. A circuit as claimed in claim 1 wherein said relay 
is normally energized by a current flow from said volt 
age source via a first series circuit including said first 
lamp and the first diode when the second contact is 
closed or via a second series circuit...including the sec 
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ond lamp and the second diode when the first contact 
is closed. 
4. A circuit as claimed in claim 1 wherein said diodes 

are connected with their cathodes in common to one 
terminal of the relay. 

5. A fail-safe circuit for preventing the simultaneous 
energization of a pair of signal lamps comprising, a 
source of supply voltage having first and second output 
terminals, first and second switching contacts arranged 
to close alternately in mutually exclusive time intervals, 
means connecting a first one of said lamps and said first 
switching contact in a first series circuit, means con 
necting the second one of said lamps and said second 
switching contact in a second series circuit, means con 
necting said first and second series circuits in parallel 
across said output terminals with one terminal of each 
lamp connected in common to said first output termi 
nal and with one terminal of each switching contact 
connected in common to said second output terminal, 
first and second diode connected in series opposition 
between the junction of said first lamp and the first 
contact and the junction of the second lamp and the 
second contact, and a relay coil connected between the 
junction of said diodes and said second output terminal 
of the voltage source. 

6. A circuit as claimed in claim 5 wherein said relay 
coil is normally energized by said voltage source and 
includes a contact arranged to interrupt the supply of 
voltage from the output terminals to the lamps when 
ever the relay coil is deenergized. 

7. A circuit as claimed in claim 5 wherein the resis 
tance of said coil is chosen to have a value sufficient to 
develop a voltage drop that will back-bias the diode as 
sociated with a closed contact whereby the relay stays 
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4 
energized despite the closure of one of said contacts. 

8. A fail-safe circuit for preventing the simultaneous 
energization of a pair of signal lamps comprising, a 
source of supply voltage having first and second output 
terminals, first and second switching contacts arranged 
to close alternately in mutually exclusive time intervals, 
means connecting a first one of said lamps and said first 
switching contact in a first series circuit, means con 
necting the second one of said lamps and said second 
switching contact in a second series circuit, means con 
necting said first and second series circuits in parallel 
across said output terminals with one terminal of each 
lamp connected in common to said first output termi 
nal and with one terminal of each switching contact 
connected in common to said second output terminal, 
first and second diodes connected in series opposition 
between the junction of said first lamp and the first 
contact and the junction of the second lamp and the 
second contact, and a relay coil connected between the 
junction of said diodes and said second output terminal 
of the voltage source, said diodes being polarized rela 
tive to the voltage at said output terminals to provide 
an easy path for current to flow from said terminals to 
the relay coil via a series circuit comprising that lamp 
which is in series with the open one of said contacts and 
its associated diode, said current being of a magnitude 
to energize said relay independently of the state of the 
other one of said contacts. 

9. A circuit as claimed in claim 8 wherein the resis 
tance of said coil is chosen to have a value sufficient to 
develop a voltage drop such that said relay coil can 
only be deenergized in the event that both contacts are 
closed at the same time or that a signal lamp burns out. 
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