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The present invention relates to a signaling
communication system employing electrical
pulses, and is a division of my copending appli-
cation Serial No. 613,512, filed August 30, 1945,
now U. S. Patent 2,424,274, granted July 22, 1947,
in turn, a division of my application Serial No.
448,223, filed June 24, 1942, now U. S. Patent
2,389,432 granted November 20, 1945,

Briefly stated, the present inventior. resides in
the use of a novel system wherein short high-
bower pulses are delivered by the transmitter
to a transmission medium. Intelligence is con-
veyed by a series of pulses which are modulated
in phase or frequency in accordance with a char-
acteristic of the modulations to be transmitted.

The communication system of the invention,
employing short high-power pulses, has both mili-
tary and civilian uses and possesses the following
advantages among others; (1) A higher peak
power can be transmitted than obtainable by
the customary type of continuous wave trans-
mitter equipment; (2) the system of the inven-
tion is very hard to interfere with, consequently
the procedure known as “jamming” by an enemy
In time of war has reduced effect; (3) by making
the receiver of the invention operate synchro-
nously with the transmitter, or by using an ad-
Jjustable threshold system in addition to limiting,
it is possible to receive transmitted pulse signals
despite extraneous and undesirable earth poten-
tials; and (4) the signals may be demodulated at
the receiver without the necessity of inserting
any fixed marker pulses.

The following is a more detailed description
of the invention accompanied by a drawing whose
single figure illustrates the improved pulse type
transmitter of the invention. :

Referring to the drawing, I have shown a fre-
quency modulated pulse oscillator and amplifier
comprising double element vacuum tube ampli-
fler 21. One part of tube 21 is provided with
regenerative feedback transformer T: and the
time constant circuit made up of resistance R:
and condenser Ci. The resistance Rz and con-
denser C: provide a grid bias to the control elec-~
trode of the oscillator part of tube 2f and, if
desired, may provide a time constant such as to
contribute to the frequency of pulse oscillation.

The left hand portion of tube 21 constitutes
the generator side, while the right hand portion
of tube 21 is the amplifier side for the pulses pro-
duced in the generator side. Tube 22 is an am-
plifier which amplifies the output from the am-
plifier side of tube 21. The output from amplifier
22 is passed through transtormer Ts to the ground
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connections E, E’. The primary and secondary
windings of transformer T: are adjustable, as
shown, to obtain the proper impedance match to
the connecting circuits.

In the operation of the system of the invention,
the oscillator electrode structure of tube 21 re-
ceives anode potential by the charging of con-
denser C:i through resistance Ri. When the an-
ode potential rises high enough, anode current
starts, causing transformer T2 to push the os-
cillator control electrode momentarily positive,
thereby causig a rapid discharging of condenser
C1 and a charging of condenser C2. The anode
current then cuts off, leaving the anode poten-
tial low and control electrode bias potential high.
Then, after a time, the bias potential decreases
by leakage of charge from condenser Cz through
resistance Rz, while the anode potential rises by
charging of condenser C: through resistance R,
ending in another pulse of anode and grid cur-
rent. This process repeated at rapid intervals -
(say at a rate of 20,000 pulses per second, with
the pulses very short compared to the time in-
tervals between them) provides-the pulse oscil-
lation. ‘The pulses produced by the generator or
oscillator side of tube 21 are D. C. pulses of con-
stant width as distinguished from pulses or bursts
of alternating current,

To modulate the frequency of the pulse oscilla-
tion, & modulating potential is applied through

* transformer Ti and the paralle! combination of
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resistance Rz and condenser Ca. This causes &
variation or modulation in the oscillator grid
bias potential which causes anode current to start
at variable time intervals following preceding
pulses and thereby modulates the pulse frequency.
It will be apparent from the foregoing that there
is no modulation of a carrier but rather a modu-
lation of the rate of occurrence of the D. C. pulses
produced by the pulse osecillator.

The modulation may, as an example, comprise
voice frequencies ranging from say 150 to 3000
cycles per second, and may be of such an ampli-
tude as to modulate the pulse frequency by a max-

. imum of plus and minus 3000 to 6000 cycles per
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second.

The frequency modulated pulses are amplified
in the amplifier portion of tube 21 and again in
tube 22 from which relatively high power pulses
are delivered to the spaced ground connections
E, E’ through impedance adjusting transformer
T3. The resulting pulses constitute a series of
constant width pulses which are modulated in
phase or frequency, the time interval between
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the pulses varying in accordance with the mod-
ulations to be transmitted.

What is claimed is:

1. A pulse modulation signalling system com-
prising a vacuum tube pulsing oscillator elec-
trode structure, connections for causing  said
oscillator to periodically produce pulses of energy,
said connections including a regenerative feed-
back transformer and a time constant circuit
made up of a resistor and a capacitor, the bias
potential for said oscillator being determined by
the charge on said capacitor and the value of said
resistor through which said charge leaks off, and
a source of modulation coupled to the oscillator
for varying the bias, to thereby modulate the
pulse frequency.

2. A pulse modulation signalling system com-~
prising a pulse oscillator having an electric dis-
charge device provided with an anode, a cathode
and a grid, a regenerative feedback transformer
having first and second windings, a connection
from one terminal of said first winding to said
anode, a connection from another terminal of
said first winding to said cathode through a con-
denser, a D. C. connection from said last termi-
nal to the positive side of a source of unidirec-
tional potential through a resistor, a D. C. con-
nection from said cathode to the negative side
of said source of unidirectional potential, a con-
nection from one terminal of said second wind-
ing to said grid, a source of modulation, a con-
nection from one terminal of said source. of
modulation to said cathode, a connection from
another terminal of said source of modulation
to another terminal of said second winding
through a condenser, a resistor in shunt to said
last condenser, and an output circuit coupled
to one of said windings.

3. A pulse modulation signalling system com-
prising a pulse oscillator having an electric dis-
charge device provided with an anode, a cathode
and a grid, a regenerative feedback transformer
having first and second windings, a connection
from one terminal of said first winding to said
anode, a connection from another terminal of
said first winding to said cathode through a con-
denser, a D. C, connection from said last termi-
nal to the positive side of a source of unidirec-
tional potential through a resistor, a D. C. con-
nection from said cathode to the negative side
of said source of unidirectional potential, a con-
nection from one terminal of said second wind-
ing to said grid, a source of modulation, a con-
nection from one terminal of said source of
modulation to said cathode, a connection from
another terminal of said source of modulation to
another terminal of said second winding through
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a condenser, an amplifier provided with an anode,
a cathode and a grid, direct connections between
the grids and cathodes respectively, of said am-
plifier and oscillator, a resistive connection be-
tween the anode of said amplifier and the posi-
tive side of said source of unidirectional poten-
tial, a condenser connecting said resistive con-
nection and said cathodes, and a pulse ampli-
fier coupled to the anode of said first amplifler.

4, A pulse modulation signalling system com-
prising a vacuum tube oscillator provided with
an anode, a cathode and a control grid, connec-
tions including a time constant circuit of re-
sistance and capacitance for periodically vary-
ing the bias potential on said grid between values
which permit anode current to flow and anode
current to cut-off, and a source of modulation
coupled between said grid and cathode for vary-
ing and grid bias potential and thereby cause
anode current to start at variable time intervals,
to thereby vary the pulse output frequency.

5. A pulse modulation system comprising a
continuously operating pulsing oscillator pro-
vided with connections including a time constant
circuit of resistance and capacitance of such
values as to cause said oscillator to produce pulses
of energy which are short compared to the time
intervals between them, and a source of modu-
lation of varying audio frequency coupled to said
oscillator for varying the bias on said oscillator
and thereby modulate the occurrence rate of the
pulses generated by said oscillator, the pulses
generated by said oscillator having a frequency
at least twice that of the modulation frequency.

6. A pulse modulation system comprising a
continuously operating pulsing oscillator pro-
vided with connections including a time con-
stant circuit of resistance and capacitance of
such values as to cause said oscillator to produce
pulses of direct current which are short com-
pared to the time intervals between them, and a
source of modulation of varying audio frequency
coupled to said oscillator for varying the bias
on said oscillator and thereby modulate the oc-
currence rate of the pulses generated by said
oscillator.
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