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This invention relates .to blocking: oscillators
and more specifically to a fast recovery cathode
biased blocking oscillator.

The  orthodox blocking -oscillator has a: rela-
tively long recovery time determined. by the time
constant of the resistor :and.céapacitor combina-
tion used to- cause blocking: When  triggered
operation is desired, this time constant must be
longer than the {riggering interval to prevent
self triggering. This necessitates a long time
constant which leads to a degree of instability.. .

The object of this present circuit is to eliminate
the above stated difficulty by providing a cathode
biased blocking os¢illator which has a short time
of recovery.

'An additional obJect is to- provide a blocking
oscillator employing a cathode follower to pro-
vide the cathode bias.

A still further object is to provide a cathode
biased blocking oscillator which will be stable in
triggered operation.

These and other objects will be apparent from
the following specification when taken with the
accompanying drawing, in which:

Fig. 1 is a diagram of the basic circuit of the
invention; and

Fig. 2 shows certain waveforms which arise in

the operation of the invention.
* In Fig. 1, the circuit consisting of electron tube
11, the source of plate potential B--, transformer
12, and the cathode bias system capacitor {3 and
resistor f4; forms a standard cathode biased
blocking oscillator. In operation, this circuit will
draw a single cycle of current:during which suffi-
cient bias will be. developed to-keep the:circuit
inactive for a relatively long period of time.
Output from the blocking oscillator may be taken
from a winding of transformer 12 at terminal 2.
For triggered operation, a trigger may be applied
at the plate of electron tube 1 through capacitor
i5 from terminal i. Electron tube 10, in con-
junction with the cathode bias system of the
blocking oscillator, forms a cathode follower cir-
cuit with the grid returned to a fixed potential
as determined by the voltage divider consisting
of resistors 16 and 17.

Consider, in Fig. 1, the operation of the block-
ing oscillator ecircuit with electron tube 10

removed. When electron tube 11 starts to con-

duet, current flows through the center winding
of transformer (2 inducing a positive potential
on the winding connected to the grid. This
increase in potential on the grid of electron tube
{1 causes the tube to conduct more current and
the action is cumulative until the tube reaches
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saturation. At this time the--current ceases to
increase through the: center -winding -of trans-
former 12 and the potential on the winding. con-
nected to. the grid drops toward zero. - The drop
in grid potential decreases the conduction of elec-
tron tube {1, and again the action is cumulative.
During this cyele of conduction: by electron tube
ii, a charge was built-up on the cathode bias
capacitor 13. - This charge:is of such polarity as
to make the cathode of electron tube-11-(point 3)
positive with respect to ground..- At the end of
one. cycle .the grid of - electron tube (i has
returned to ground potent1al, whlle -the:cathode
is ‘held above:ground by:the charge on capacitor
3. This has the effect.of keeping electron tube
A1 from conductmg and. the tube will not conduct
until the charge on capacltor i3 ¢can be.remoyed
by the flow of current through the .cathode resis-
tor 14. - The potenmal at:point 3 “will: decrease ab
an exponential rate as- shown in F1g 2 curve q,
The slope of the- tra111ng edge of thls eurve..is
determined by the: combmatlon of capacitor 13
and resistor -i4: This curve respresents- the
recovery time of- the cireuit. If. tr1ggered opera-
tion  is de51red the t1me of recovery: must be
longer: than the-longest triggering. interval and
the voltage at the time.of trxgg'ermg w111 depend
upon the. triggering interval. :

‘When electron tube IO is, replace m the c1rcu1t
and the blockmg osc1llator fires, a-charge W111 be
built up on- capaecitor. i3 as beforg. As. the grid
of electron tube 16-is at a fixed potent1a1 deter-
mined by the voltage d1v1der resxstors 18 and i1,
the rise in potent1a1 at pomt 3 will ~be sufﬁc1ent
to cause. electron tube -10 to0-cease conductwn
As capacitor 13 discharges through resistor i4,
the potential at point 3 decreases until the rela-
tion between the grid and cathode potentials of
electron tube 10 is such as fo cause tube 10 to
become conducting. As the potential at point 3
decreases, the current through electron tube 10
increases until an equilibrium point is reached.
At this point the potential at point 3 will remain
fixed as the current through electron tube 10 will
equal the discharge current of capacitor 13.
This final value of potential may be varied by
varying the voltage divider resistors 16 and {7
which determine the. grid potent1a1 of electron
tube 10,

The presence of electron tube 18 allows the use
of a smaller value of cathode resistor 14 or capac-
itor 13. This decreases the time required for the
blocking oscillator cireuit to recover. Fig., 2
curve b shows the cathode potential point 3 wave-
form with tube 10 in place, and the values of .
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resistor 14 and capacitor I3 adjusted as permitted
by the operation of electron tube 10 to provide
the shorter recovery time.

While tube {0 has been shown as a biased tri-
ode, it is to be understood that a diode may be
used in its place with the necessary and known
biasing to provide the limiting action. However
the disclosed embodiment in the drawing has the
advantage of lower power consumption.

The invention is only to be limited by the
appended claims.

‘What is claimed is:

1. A blocking oscillator comprising, a first elec-

tron tube including cathode, grid, and plate,: a
source of plate potential, a transformer having
a first winding joining said plate and said source
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grid to' induce oscillation, a cathode bias sys-
tem including said second tube for biasing said
first tube, a capacitor shunting said bias system
and charged by said oscillation to a potential
hiasing said tube to nonconduction, and means
for applying & predetermined potential to said
second tube grid to control said bias at a pre-
determined potential.

4, A Dblocking oscillator comprising, a first
electron tube including a cathode, a grid and
an anode, means for coupling a voltage change
at said plate to said grid to induce oscillation,
a single cathode bias resistor for biasing said

- tube, a capaciftor shunting said bias resistor and
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charged by said oscillation to a potential biasing

- 'said tube to nonconduction, a second electron

and a second winding joining said grid and -
ground so connected as to couple a change in

voltage at said plate to said grid in inverse re--

lationship, a cathode bias system consisting of
a parallel combination. of -a, single. resistor and
a capamtor joining -said cathode and ground, a
second electron tube including cathode, grid, and
plate, said -plate connecting to said. source of
plate potential, said ‘cathode connecting directly
" to the cathode of said first electron tube, and
said grid being so biased as to cause said second
electron tube to become conducting when said
cathode is at a predetermined potential.

2. A blocking oscillator comprising, a first elec-
tron tube including cathode, grid and plate, a
source of plate potential, a transformer having
a first winding joining said source of plate poten-
tial and said plate, and ‘s second winding joining
said grid ‘and ‘ground, ‘said windings being so
poled as to couple a voltage change at said plate
to said grid in inverse relationship, a cathode
bias -system consisting-of -a - parallel combina-
tion  of--a- resistor -and:capacitor,- joining said
cathode and ground, a second electron tube in-
cluding-cathode, grid, and plate, said plate con-
necting ‘to said ‘source of plate potential, said
cathode connecting to said cathode of said first
electron tube, a- voltage divider consisting of two
resistors in series connecting said source of plate
potent1a1 and ground; ‘said grid of said second
electron‘tube connectlng to Jjunction of said volt-
age dividing resistors," ‘said ‘voltage -divider - de-
termining potential” of said grid which deter-
mines- potential of ‘said cathode at which said
second electron tube ‘becomes conducting.

3.-A blocking osecillator comprising, first and
second electron tubes including cathode, grid and
plate electrodes, means for- coupling a voltage
change at said-first tube plate to-said first tube

“tube having its electron path connected to share

said_cathode bias resistor, and means biasing

 said second electron tube to become conducting
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at a predetermined potential of said cathode to
control said first electron tube bias.

-5.” A 'blocking  oscillator comprising, a = first
electron tube and having a cathode, a control
grid-and a plate, a source of plate potential,
& transformer having a first winding joining said
plate on said source and a second winding join-
ing said grid and ground so connected as to
couple 4 change in voltage at said plate to said
grid in inverse relationship, a cathode bias sys-
tem’ consisting of a parallel combination of a
single resistor and a capacitor joining said cath-
ode anhd ground, said capacitor being charged by
the conduction of .said first tube to bias said
first tube to nonconduction and being discharged
by said resistor to render said tube conductive, a
second electron tube including cathode, grid and
plate, said plate connected to said source of plate
potential, said cathode connected directly to the
cathode of said first electron tube, said second
tube being driven to cutoff by the action of said
first tube, and means for biasing said second
electron tube to become conducting when said
cathodes are at a predetermined potential to con-
trol the bias potential applied to said first elec-
tron tube. ‘
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