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My .invention relates to protective systems
r electron discharge devices and it has for one
objects to- provide an. improved method
and means for protecting electron deCh:vge de~
vices againgt excessive heating.

in the operation of high fre'mency signaling
systems, particularly on board ship, circuit faults
frequently oceur, occasicning excessive heating
of the eleciron dischargs devices which are em-
ployed in the system. Thus, for example, it
frequently happens that the antenna of a radio
i.rax smitbing system kecomes grounded, or short
circuited, or is otherwise destroyed by waves,

or in batile. In case of a fault of this nature,

the anodes of the cLsshaﬂge devices employed in
the latter stage, ¢r stages, of the power ampli~
fying equipment of the tlansmltter may be sub-
jected to very rapid heating and are likely to he
injured or destroyed within a very short period
unless protective means are provided to.care for
the emergency.

Cne of the objects of my invention is ‘to pro-
vide o method and means whereby somewhat
more complete and satisfactory protection may

s applied to the discharge device than has here-

‘tofore been possible.

A& further object of the invention is fo provide
means responsive to the heating of the discharge
device itself, and which opsrates practically si-
multanecusly withh the rise of temperature .to
a predetermined dangercus degree to control the
civcuits of the discharge device and thereby pro-
tect it from injury.

A further ohject of the mventlon is to provide
means having the ‘above characteristics  and
sponse to heat radiated from
the heated electrede, or electrodes, of tne dis-
charge device.

‘The novel features which I believe to bﬂ char-

acteristic of my invention are set forth with par-
thu.lal‘ ty in the appended claims.. My invention
both as to its organization and
wmethod of operation, together with further ob-
jects and advantages thereof, may best be under-
stood by reference to the following description
taken in conneclion with the accompanying
drawing, in which the single figure represents an
embodiment of my invention.

Referring to the drawing, I have shown - at 1
an clectron dischargs device which ‘may he as-
surned to be employed as an amplifier of the last
stage of a radio transmitter.  This discharge
device has a heated cathode 2, a grid 3, and an
enode 4. High frequency oscillations from the
earlier stages of the transmitfer, or from any

.anode.

(CL. 250—17)

,othﬁr cultable source, conventionally 1ndlcated

in the drawmo at 5, are supplied through input
transformer - 6 to the grid of the discharge

_device.

The cutput circuit of the discharge dev1ce in-

cludes a tuned circuit T which is connected be-

tween the anode and cathode of the discharge
device and is coupled to an antenna cireuif 8.
Ancde potential for the discharge device is sup-
plied from a resistance 9 and bias potential for
the grid thereof is supplied from a resistance 10,
these resistances being connected in series and
constituting a potentiometer connected across a
source of potential 11, the cathode of the dis-

charge device being connected at a point between ¢

the two resistances. The potential upon the re-

‘sistance 10 is normally of sufficient magnitude

to cause the grid to be sufficiently negative with
respect to the cathode substantially to preclude
the flow of electrons from the cathode to the
This potential, therefore, normally in-
terrupts operation of the discharge device..

In. order to transmit the high frequency oscil-
lations in accordance with desired signals, a key

12 is employed to control a suitable keying velay 8

13, the contacts of which are connected in shunt
with the resistance 10. - Thus upon operation of
the key, the relay 13 short circuits the resistance
10 and thereby removes the bias potential from
the grid of the discharge device and renders
it operative to amplify high freguency oscilla-
tions from. the source 5.

It will be readily understood by cne skilled in
the art that if the antenna ecircuit 8 becomes
short circuited, and, likewise, if certain other
faults occur in the circuit, the discharge device
1s subject to excessive heating. In accordance
with my invention this excessive heating is pre-
vented by providing a suitable radiation pyrom-
ster indicated in the drawing at 14 o control the .
energizing circuits of the discharge device. - This
pyrometer may comprise any suitable thermo-
couple. or junction. of dissimilar metals such as
tellurium and constantan, for example, whereby
an electromotive - force is generated having @ :
magnitude dependent upon the temperature of
the junction. This thermo-electric generator, or
thermocouple, is connected in circuit with the
winding of a sensifive relay 15.

The relay 15 and :thermocouple 14 are shown
as arranged within a suitable housing indicated
by the rectangle 17 located in proximity to the
discharge device. The housing has a lens 16
arranged therein for the purpose of focusing

heat from the anode of the discharge device ;11
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upon the thermo-electric generator. Of course
the most preferred location of the housing 17
is dependent upon the sensitivity of the thermo-
electric generator and relay employed and upon
the nature of the lens 18.

The relay 15 may be of any suitable sensitive
construction, preferably one of the galvanometer
type, and is employed to control the energizing
circuits of the discharge device. Preferably ifs
contacts are included in circuit with the key
12 and winding of relay 13.

Thus in the normal tra*lsrnssmn of 51g11a1

impulses by means of the system the-operator -
operates the key 12 in accordance with a -tele--
graphic ccde, thereby causing oscillations to be ~

transmitted from the antenns when the key is
closed. Under these conditions the electromotive

force generated by the thermo-electric generator

14 is insufficient to cause operation of the relay
15. If, however, during the transmission of sig-
nal impulses, due to-a fault occurring in the

-circuit or due to any other cause, such as holding

the key 12 closed for an abnormally long period,
excessive heating of the discharge device is
caused, the electromotive force generated by the
thermo-electric generator i4 will be suffcient
to cause operation of the relay 15. This rélay
will ‘then cpen its contacts and thereby de-
energize relay 13 and cause the negative bias
to again be applied to the grid of the discharge
device, thereby reducing the anode current and
protecting the device against injury due to the
fault.

It will thus be seen thab the supply of energy

to the discharge device, in accordance with my -

invention, is reduced substantially simultane-
ously with the excessive heating thereof. This
characteristic of the device is of great impor-
tance since after a certain predetermined- dan-
gerously high temperature ‘is reached, which
is likely to cccur due to fauits of the type indi-
cated, either the eiectrodes, or the seal of the
discharge device, or both, are likely to be de-
stroyed within a very short period. The relay
15 in accordance with my invention may be
adjusted to operate practically instantaneoulsy
upon such a predefermined- temperature being
attained.

While I have described my invention as ap-
plied particularly to an electron discharge de-
vice employed in a radio signaling system, it
will of course be understood that it is not limited
thereto but that it may be applied to the pro-
tection of electron discharge devices as gen-
erally applied. PFurther, while I have shown a
particular means whereby the energizing cir-
cuits of the transmitier are coutroiled ‘in re-
sponse - to the thermo-electric generator 14, it
will of course be understood that this is by way
of illustration of a preferred embodiment of my
invention and that any suitable means whereby
the energy supplied to the discharge device is
materially reduced in response to the electro-
motive force of the thermo-electric generator
may bhe employed.-

It will thus-be understood

1,970,411

that while I have disclosed buf a single embodi-
ment of my invention, I do not wish to be lim-
ited thereto since many modifications may be
made, and that I contemplate by the appended
claims to cover any such modifications as fall
within the true spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In. combination, an electron discharge de-
vice subject to excessive heating during opera-
tion thereof, a thermo-electric generator sub-
ject to heat radiated from an electrode of said dis-
charge device, and means operable responsively
to electromotive force generated by said thermo-
eléctric generator to control a circuit of said
electron discharge device.

2. In combination, an electron discharge de-
vice having an electrode subject to excessive
heating, a thermo-electric generator, means for
focusing heat radiated from said electrode upon
said generator whereby an electromotive forece

is produced in accordance with the heating of

said -electrode, an energizing circuit for said
discharge device, and means responsive to electro-
motive force generated by said thermo-electric
genérator for controlling said energizing circuit.

3. The combination, in a signal system, of an
electron discharge device having an  element

‘which is subject to excessive heating during op-

eration of said system, means for generating an
electromotive force in accordance with the heat-
ing of said element, means including a keying
circuit for controlling the operation of said dis-
charge device in accordance with desired im-

pulses, and means responsive -to said- electro- ii

motive force for controlling said keying circuit

‘thereby to render said discharge device inopera-
“tive.
4. In combination, an electron discharge de-

vice subject to excessive heating when energized,
a thermo-electric generator comprising dissimi~
lar metals in contact with each other, said
thermo-electric generator being arranged for
substantially instantaneous response to heating

of an electrode of said discharge device, and -

means responsive to electromotive force pro-
duced between the dissimilar metals of said gen-
erator to control the energization of said electron
discharge device.

5. In combination, an electron discharge de- -4

vice comprising an output circuit therefor in-
cluding an impedance, means including connec-
tions for said discharge device whereby said dis-
charge device is energized and an electrode of

said discharge device is subjected to excessive

heating upon substantial variation of said im-
pedance, and means comprising dissimilar met-
als in contact with each other and arranged for
substantially instantaneous : response to heating
of said electrode, and means responsive to elec-

tromotive force generated between said metals to

control said connections thereby to protect said

" discharge device agalnst variations in said im-

pedance.
PAUL D. ANDREWS.
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