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For the economical operation of large
transmitting tubes, it is necessary that they
be adjusted to a favorable operating range
and that the individual tubes be so propor-
tioned that this operating range is constantly
maintained. It is necessary for this purpose
to prevent the rising of, the anode current to
» point where it over-heats the anode plates.
Usually the anode plates show scarcely any
signs of glowing or are brought juitt to a red
glow because otherwise the generator tubes
would be endangered.

The object of the present invention is to
prevent the over-loading of tubes, particu-
larly transmitting tubes. This is accom-
plished by providing a current path between
the anode of a tube and a special auxiliary
electrode. A relay may be inserted in the
circuit which includes this path, the relay
being actuated when, upon the over-heating
of the anode, a heavy stream of electrons
flows ‘from the anode plate to the auxiliary
electrode and thereby causes a current to be
generated that energizes the relay. The relay
may then cause cutting in of the necessary
resistance, disconnection of the individual
circuits or the like to prevent over-loading of
the tube. =
_ The single figure of the drawing is a dia-
grammatic representation of a circuit ar-
rangement embodying the present inveation.

In said figure the generator tube 2 which
is coupled with the antenna 1 includ s near
its anode 3 an auxiliary anode 4 which is
connected with a relay 6 through a battery

5. The other end of the relay 6 is connected "

with the anode 3, and the armature 7 of the

relay is grounded through a wire 8. The
battery 5 is not absolutely necessary, but on
the contrary, any other suitable current source -

may be provided in its stead, e. g. the alter-
nating current used for feeding the cathode
generator may be used after rectification.
The main battery or rectifier is connected to
the binding posts 9 and 10.

The operation is as follows:

‘When the main anode 3 carries the normal
load so that it does not glow, no current, flows
through the relay 6. If however, due to any
operation, e. g. detuning of the antenna 1

with respect. to the oscillating circuit, the
anode coupling is disturbed or the operating
condition is otherwise unbalanced, resulting
in glowing of the anode 3, electrons will be
emitted by this anodeiand absorbed. by the
auxiliary anode 4. The anode 3 ufider such
conditions operates as a cathode in the relay
circuit. Therefore, current flows through
the relay 6 which is closely dependent on the
temperature of the anode. As a result of
this the contacts 11 of the relay are separated,
whereupon the main anode current is inter-
rupted and the over-loading and destruction
of the tube 2 prevented. '

Obviously, the invention is subject to mod-
ifications of widely varying character. For
instance, it is not necessary that the main
current be entirely interrupted, it being suffi-
cient that under the control of the auxiliary
anode 4, the heating or the anode potential
is directly or indirectly affected.

Having described my invention, what I
claim is:

1. A circuit arrangement comprising a

three-electrode vacuum tube, an anode, a
grid and a filament in said tube, circuits
comprising -the above-named electrodes, a
fourth electrode mounted in the tube, a cir-
cuit including said last-named electrode and
said anode and through which current may be
set up upon overheating of the anode, and
means operable by the last-mentioned circuit
for controlling the main anode current.

2. A circuit arrangement comprising a
three-electrode vacuum tube, an anode, a grid
and a filament in said tube, circuits compris-
ing the above-named electrodes, a fourth

electrode mounted in the tube, a normally-in-
operative circuit including said last-named

electrode and said anode and through which
current may be set up upon overheating of
the anode and means in said last-mentioned
circuit for limiting the carrent in the main
anode circuit to prevent over-heating of the
anode,

3. In combination, a thermionie tube hav-

ing an anode and cathode, means whereby
a_current may flow through said anode and

cathode, and means dependent upon the elec-
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tron-emitting property of said anode for lim-
iting the said current. »
_4, In combination, a thermionic tube hav
ing an anode and a cathode, means whereby -
g current may flow through said anode and
cathode, and means including an ‘auxiliary
electrode adapted to control said current °
- when said anode is overheated.
5. In combination, a thermionic tube hav-
10 ing an anode, a grid and a cathode, means for
impressing a variable potential on said grid,
means whereby current may flow through
said anode and cathode, an auxiliary elec-
trode, a circuit connecting said anode and
15 auxiliary electrode, and current limiting
means associated with said circuit for con-
trolling said current and adapted to be ac-
tuated by current flowing in said circuit.
6. In combination, a thermionic tube hav- .
o0 ing three associated electrodes, an anode cir-
cuit having a source of anode potential and a
pair of relatively movable contacts, a fourth
electrode, an auxiliary circuit including said
anode, said fourth electrode, a source of cur-
o5 rent, and an electro-magnetic means for con-
trolling said contacts, said latter means be-
ing actuated by a flow of current in said aux-
iliary circuit. :
7. In combination, an electron discharge
30 device comprising an anode and cathode, a
‘ grcuitv for mainta,ining a potential differ-
nce between the anode and cathode and
‘means dependent ‘on the electron emitting
property of said anode for interrupting said
- 35 circuit. .
8. In an electric discharge device, a circuit
including a cathode and an electrode nor-
"mally an anode, a second circuit including
said electrode and a relay, said electrode upon -
40 reaching a predetermined temperature oper-
éting as a cathode in the second circuit to
‘¢ause operation of the relay. :
& 'ALEXANDER MEISSNER.
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