June 28, 1960

OSCILLATOR-THYRATRON CIRCUIT

Filed March 17, 1943

/9y 23 | 5
/ai@% 29
21 | | €

22| 142

% H@Hﬂm -

INVENTOR

., G.R.BUSHONG
/1 Fise
ATTORNEY

G. R. BUSHONG 2,942,548

v



»

[ 2

, 2,942 548
_ Patented J_nme 28, 1960

icc

United States Patent Of

1

S 2,942,548
~ OSCILLATOR-THYRATRON CIRCUIT

Gilbert R. Bushong, Siloam Springs, Ark., assignor to the
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This invention relates to radio apparatus and more

particularly .to a novel .oscillator-thyratron circuit of
simple construction .which is operable by a disturbance
in the excitation of the oscillator to trigger the thyratron
and thereby operate an electrical device. The new cir-
cuit is adapted for various uses, but because of its sim-
plicity it may be employed to particular advantage in
radio-controlled projectiles. Accordingly, for illustra-
tive purposes, the invention will be described in a form
suitable for use in a radio-controlled proximity fuze of
the type disclosed in a copending application of M. A.
Tuve et al., Serial No. 471,388, filed January 6, 1943,
although it will be understood that the invention may take
other forms as well, )
-.One object of the invention resides in the provision
of a novel oscillator-thyratron circuit which is positive,
sensitive and reliable 'in operation. A circuit made in
accordance - with the invention comprises an oscillator
connected to an antenna and including a vacuum tube,
a thyratron connected to the output of the oscillator,
and an electrical device such as a detonating squib, con-
nected to the output of the thyratron. The positive side
of a “B” battery is connected to the plate of the oscil-
lator tube to supply plate voltage thereto and is also con-
nected to the plate of the thyratron, preferably through
a resistor. In the preferred construction, the negative
side of the “B” battery is connected through a load, such
as an inductance, to one terminal of the filament or other
cathode in the oscillator tube, and the cathode of the
thyratron is connected to the “B” battery between the
positive and negative sides thereof.  When the loading
of the oscillator increases, due to radio action on the
antenna, the oscillator grid becomes less negative relative
to the oscillator filament or other cathode, with the re-
sult that the latter becomes more positive relative to the
negative side of the “B” battery, The resulting shift in
the grid bias of the thyratron is in such a direction that
these two changes, which are additive, cause the thyra-
tron to iomize and operate the electrical device.

This and other objects of the invention may be under-
stood by reference to the accompanying drawing illus-
trating one form of the new oscillator-thyratron circuit
for use in a proximity fuze.

The new circuit, as shown, comprises an oscillator
vacuum tube 1 and an oscillator tank coil 2 connected
at one side to the grid 3 of the tube through a grid con-
denser 4 and a grid leak 5 shunting the condenser. An
antenna 6 is connected to the grid side of the tank coil 2
between the coil and the grid leak. The grid side of the
tank coil is also connected adjacent the antenna through
a variable loading condenser 7 to one terminal 8 of the
cathode, here shown as the filament 9 in the oscillator
tube, the other side of the tank coil being connected
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14 of the oscillator tube through a wire 144, the latter
being connected to the filament choke coil 10 through
a bypass. condenser 15,

The output of the oscillator is conducted from a point
between the grid 3 and grid condenser 4 through a choke
coil 17 to the grid 18 of a thyratron 19. A bypass con- -
denser 20 is connected between the grid 18 and one side
of the thyratron cathode, here shown as the filament 21
which is connected across an “A” battery 22 for energiz-
ing the filament. Plate voltage is supplied to the thy-
ratron plate 23 from the positive side of “B” battery 13
through wire 144, a dropping resistor 24 and a terminal
25. : . :
The output of the-thyratron is conducted from the
plate 23 and terminal 25 through a firing condenser 26
to one side of an electrically operable squib 27, which
may. be mounted in the projectile (not shown) in posi-
tion to cause detonation of the main charge therein, as
by means of the usual booster, The other side of the
squib 27 is connected to the negative side of “B” battery
13, which is also connected through a reactance 29, pref-
erably in the form of an inductance, to the choke coil
10 leading to .one end of the oscillator filament.

The operation of the circuit is as follows: The filament
9 of the oscillator tube is normally above ground po-
tential, that is, the potential at the negative side of “B”
battery 13, to a degree equal substantially to the IR drop
in the load-inductance 29, and the oscillator grid 3 is
normally. more. negative than the oscillator filament 9.
When the loading of the oscillator coil 2 changes due to

- electro-magnetic . disturbances from the antenna 6, the

35

40

45

650

§5

60

through a radio frequency choke coil 10 to the filament )

terminal 8. The other terminal 8z of the filament is
connected to a similar choke coil 11 and the filament is
energized through the choke coils from an “A” battery
12. A “B” battery 13 supplies plate voltage to the plate

70

oscillator grid 3 becomes less negative with respect to the
oscillator filament 9, and, therefore, the filament 6 be-
comes more positive with respect to the negative side of
“B” battery 13. Since these two effects are additive and
the shift in the bias on the thryratron grid 18 is in the
proper direction, the thyratron ds thus ionized so that
current flows between the thyratron plate 23 and filament
21 to cause operation of the squib 27. .

In the preferred construction, the jonization of the thy-
ratron 19 is prevented when the oscillator is working in
a lightly loaded condition, and to this end the thyratron
filament 21 may be connected through a conductor 3¢
and a tap-off 31 to a sufficiently positive potential of the
“B” battery 13, An inductance load 29 for the oscil-
lator filament is preferred to a pure resistance load be-
cause of the decreased D.C.~IR drop.

The new circuit is simple and compact in form and
positive and reliable in operation. Because of its high
degree of sensitivity, it may be used in a proximity fuze
of the type referred to previously without the usual am-
plifier between the oscillator and the thyratron.

What is claimed is:

1. An oscillator-thyratron circuit for an explosive
projectile, which comprises an oscillator- vacuum tube
having a grid which is normally maintained more nega-
tive than the cathode of the tube, an oscillator tank coil
connected between said grid and cathode, an antenna
connected to the tank coil, a thyratron having a grid con-
nected to said oscillator grid, a current source connected
at its positives ide to the plate of the oscillator tube, an
electrically operable detonator having one side connected
to the cutput circuit of the thyratron and its other side
connected to the negative terminal of said current source,
and inductive reactance connected between the negative
side of the current source and said oscillator cathode to
cause the oscillator cathode normally to be above the
negative potential of said source to a degree equal sub-
stantially to the voltage drop across said inductive re-
actance, whereby disturbances in the excitation of the
oscillator due to radio action on the antenna cause the
oscillator grid to become less negative relative to the
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oscillator cathode, and the oscillator cathode to become
more positive Telative to the negative potential of said
source, said last two changgs being additive and the re-
sulting ‘thyratron. grid bias shift being in a direction to
caiisé the. thyratron to ionize and operate the detonator.
~“An oscillator-thyratron system dncluding first and
second electronic tubes each. having a cathode, a control
grid -and ‘an anode, said second tube being a thyratron,
an oscillation circuit associated with the electrodes -of
said first tube,. said circuit including a tank coil coupling
the grid and the cathode of said first tube, an antenna
connected to said tank coil, an inductive reactance con-
nected to the cathode: of said first- tube, said reactance
being traversed by the anode-cathode cuirent of said first
tube, a conductor connécting . the. grid of said first tibe
to the grid of said second ‘tube, and an electrically op-
erable detonator in the anode circuit of said second tube,
whereby changes- in the loading of said “oscillator due to
slectromagnétic disturbantés from the anfenna cause the
potential of ‘the grid of said first tibe to become less
negative relative to the cathode: of said first tube and the
potential’ of said last named cathode to become” moie
positive relative to the potential at the low side of said
reactance, said changes beingin a direction to cause Said
thyratron to. bécome conducting thereby “actuating -said
detonator.. N ‘ : S :

3. In an explosive projectile, a proximity fuze com-
prising first and second electfonic tubes, each having a
cathode, a control grid, and an anode, ‘said sécond tube
being a thyratrom, an oscillation circuit associated with
the ‘electrodes of said first tube, said circuit inciuding a
tank coil connected Between the grid and cathode of said
first tube, an antenna connected to -said. tank coil, a
source of current having its positive terminal connected
to .the anode of said first tube, an inductive reactance
coupling the negative terminal of said ‘source to the

10

15

20

25

30

35

. 4 . .
cathode of said first ¢ube, said reactance being traversed
by ‘the anode-cathode current of said first tube, a ‘con-
ductor connecting the grid of said first tube to the grid
of said second tube, and an electrically operable detona-
tor having one terminal connected to the anode of said
second tube and its other terminal through said source
of current to the cathode of :said second tube, whereby
changes in the loading of said oscillator due. to electro-
magnetic disturbances from the antenna cause the po-
tential of the grid.of said first tube to become less nega-
tive relative to the cathode of said first tube and:the’ po-
tential of said last named cathode to become more posi-
tive relative to the potential .at the negative terminal of
said source, said chdnges being in a difection to cause
said .thyratron fo “become conducting ‘thereby actuating
said detonator.

4, A proximity fuze as in claim 3, including a choke
coil inserted in the conductor that connects the grid of
said first tube to ‘the grid of said second tube. "~
5. A proximity fuzeas in claim 3 including means for
adjusting the potentidl of the cathode of said second tube
'_ré_l_a’tiVe to'that of the anode of said first tube. U
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