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The present invention relates to an electrical circuit
arrangement for the protection of ignition type tubes.

As is well known, ignitron protective gear is used in
apparatus in which alternating voltages frequently have
to be switched or controlled. In such systems, the out-
put load is generally a transformer, and the switching
and controlling of the alternating voltage supplied to the
transformer is accomplished by means of two conversely
connected ignitron tubes, one tube controlling the positive
half-waves and the other the negative half-waves of the
current. The tubes are ignited by current pulses sup-
plied to the ignition electrodes of the tubes and become
extinguished when the current passes through zero.

The ignitron protection systems heretofore proposed
have the disadvantage that, when a fuse blows, one tube
remains operative with the result that the output trans-
former is supplied with a pulsating direct voltage.

The arrangement according to the invention provides
a protection system in which, when a fuse blows, both
tubes are automatically switched-off. The invention will
be described in greater detail with reference to the ap-
pended drawing forming part of the specification. The
circuit there shown comprises ignitron tubes 1 and 2, re-
sistors 3 and 4, fuses 8 and 9, rectifiers 14 and 15, op-
erating switch 16 and water control switch 18 and a nor-
mally closed contact 17.

The system comprising the above elements operates as
follows: When the anode of tube 1 is positive as shown,
this tube is ready to fire if sufficient igniter current is
passed.- The required igniter current is supplied by the
series path which may be traced from the anode of tube
1, through the fuse 9, the rectifier 15, the switches 18,
17 and 16, and the resistor 4. On the alternate half
cycles, the anode of tube 2 becomes positive and this tube
is rendered conductive by energizing the igniter thereof.
Current for the igniter of tube 2 is supplied by the series
path- which may be traced from the anode of tube 2,
through the fuse 8, the rectifier 14, switches 16, 17 and
18, and the resistor 3.

It will be seen that in the event that either fuse 8 or
9 blows, only one of the igniter current paths is inter-
rupted, so that only one ignitron is taken out of service,
with the result that a pulsating direct voltage is supplied
to the output transformer.

According to the invention, in order to switch off both
ignitrons in the event of the opening of one of the igniter
circuits, there is provided a bridge circuit comprising re-
sistors §, 6, 12 and 13, a rectifier 7, a capacitor 10 and a
relay 11 actuating the contact 17.

In the normal operative condition the bridge made up
of resistors 5, 6, 12 and 13, is balanced so that no cur-
rent flows through the diagonal arm comprising the recti-
fier 7, the relay 11 having in parallel combination the
capacitor 10. Due to the balance of the bridge no cur-
rent flows through the relay 11 so that the contact 17
remains closed.
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If now one of the fuses 8 or 9 blows, the balance of
the bridge is upset since one bridge arm is interrupted.
Counsequently a current flows through the zero arm which
energizes the relay 11 and opens the contact 17, which is
in the commion portion of the igniter current paths, As a
result- both- ignition circuits are ititerrupted so that both
tubes remain cut-off, o . L

Naturally this additional switching arrangement may
also be used in controllable ignition apparatus in which
use is made of grid-controlled rectifiers instead of dry
rectifier. The arrangement may be extended so that by
means of this safety relay further control circuits are
switched-off when a fuse blows.

While the invention has been described by means of a
specific example and in a spacific embodiment, I do not
wish to be limited thereto, for obvious modifications will
occur to those skilled in the art without departing from
the spirit and scope of the invention.

What is claimed is: -

1. An electrical circuit arrangement comprising two
discharge devices each having an ionizable medium and
having an electrode for initiating ionization of said me-
dium, a first energizing current path connected to the
said electrode of the first of said devices and comprising
a first member for interrupting said first path upon the
flow of excessive current therein, a second energizing cur-
rent path connected to the said electrode of the second
of said devices and comprising a second member for in-
terrupting said second path upon the flow of excessive
current therein, and means responsive to the interruption
of one of said paths by the said path interrupting mem-
ber thereof for interrupting the other of said paths.

2. An electrical circuit arrangement comprising two
discharge devices each having an ionizable medium and
having an electrode for initiating ionization of said me-
dium, a first energizing current path connected to the said
electrode of the first of said devices and comprising a first
member for interrupting said first path upon the flow of
excessive current therein, a second energizing current
path connected to the said electrode of the second of said
devices and comprising a second member for interrupting
said second path upon the flow of excessive current there-
in, said first and second paths having a portion thereof
in common, and means responsive to the interruption of
one of said paths by the said path interrupting member
thereof for interrupting said common portion of said
current paths.

3. An electrical circuit arrangement comprising two
discharge devices each having an ionizable medium and
having an electrode for initiating ionization of said me-
dium, a first energizing current path connected to the
said electrode of the first of said devices and comprising a
first member for interrupting said first path upon the
flow of excessive current therein, a second energizing
current path connected to the said electrode of the second
of said devices and comprising a second member for in-
terrupting said second path upon the flow of excessive
current therein, and a network shunting said first and
second members and comprising means responsive to cur-
rent flow through said network upon interruption of one
of said paths for interrupting the other of said paths.

4. An electrical circuit arrangement comprising two
ignitrons each having a cathode, an anode, an jonizable
medium and an igniter for initiating ionization of said
medium, a first energizing current path connected between
the anode and igniter of the first of said ignitrons and com-
prising in series arrangement, a fuse element, a rectifier,
a switch contact and a resistor, a second energizing cur-
rent path connected between the anode and igniter of
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