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UNITED STATES PATENT of FICE 
2,419,570 

RECEIVER, CERCUIT 

Emile Labin, New York, and Donald D. Grieg, 
Forest Hills, N.Y., assignors to Federa Tele 
phone and Radio Corporation, Newark, N.J., 
"a corporation of Delaware 

Application May 24, 1943, Serial No. 488,183 
(C. 250-20) 9. Claims. 

This invention relates to radio receiving cir 
'cuits and more particularly to electrical circuits 
for translation of pulse energy into impulses of 
greater intensity. 
In our copending application Serial No. 488,181, 

filed "May 24, 1943, are certain forms of trigger 
able oscillating circuits tunable for response to a 
given pulse source such as a carrier wave of time 
modulated pulses for translation of the carrier 
pulses into impulses of greater intensity. The 
Oscillating circuits therein disclosed are adjusted 
for normal interval Operation at a frequency 
Sightly lower than the Unmodulated pulse repeti 
tion rate of the pulse source. The pulses of the 
Source can then control the OSCillation intervals 
Of the circuit. When the circuit operation is 
brought into approximate synchronization with 
the pulse source. While this adjustment of the 
oscillating circuit can be made to eliminate most 
noise interference, other interference pulses such 
as produced for jamming purposes can trigger 
the circuit to Operation and effect a translation 
of unwanted pulses and the consequent elimina 
tion of at least a percentage of the Wanted Signal 
pulses. 

It is an object of the present invention to pro 
wide an inproved radio receiving circuit for 
translation and demodulation of tine modulated 
pulses wherein the translating feature of the cir 
cuit is rendered highly susceptible to pulses oc 
curring only during an interval equal to approxi 
inately the maximum degree of modulation ap 
plied to the pulses of the source the reception of 
which is desired. 
Another object of the invention is to provide 

a method and means for translation of desired 
pulse-energy into impulses of much greater in 
tensity while eliminating to a high degree noise 
and other unwanted pulses. 
The principles of our present invention are 

accomplished by providing locally a voltage pulse 
which is applied to an oscillating trigger circuit 
to increase the Susceptibility of its operation to 
input pulses during the selected width of the ap 
splied voltage pulse. While the applied voltage 
pulse may be produced by various forms of local 
generators, we preferably use a multivibrator so 
as to produce a rectangular form of voltage pulse 
which is impressed upon the control circuit of 
the oscillating trigger circuit. The multivibrator 
is adjusted for operation at a frequency corre 
sponding to the unmodulated pulse repetition rate 
of pulse source and the Width of the rectangular 
pulse is selected so that each rectangular pulse of 
energy will cover an interval equal to at least the 

O 

5 

20 

25 

30 

35 

40 

45 

55 

2 
maximum degree of modulation applied to the 
pulses at said source. This applied multivibrator 
pulse increases sharply the susceptibility of the 
circuit and maintains this increased Suscepti 
bility throughout the duration of theirectangular 
pulse" so that regardless of the degree of modul 
lation of the input pulses the circuit willbeisus 
ceptible thereto. The susceptibility of the circuit 
during the interval between successive multiwi 
braitor pulses is low in comparison and the cir 
cuit during such intervals, normally will not re 

- spond to input pulses unless the latter are of ex 
ceptionally high intensity, 
For a further understanding of theinvention, 

reference may be had to the following detailed 
description to be read in connection with the 
accompanying drawings, in which: 

Fig. 1 is a schematic diagram of a radio receiv 
ing circuit according to the principles of our in 
wention; and 

Fig. 2 is a graphical illustration of the transla 
tion feature of the invention; 

Figs. 3 and -4 are schematic wiring diagrams of 
pertinent parts of a T. M. demodulator showing 
different arrangements by which the multivi 
brator may be associated with the demodulator 
circuit; and 

Fig. 5 is a graphical illustration of the demodu 
lation features of the invention. 

Referring to Fig. 1, a ii. M. (time modulation) 
radio receiver is shown therein for purposes of 
illustrating the principles of our invention. It 
will be understood that the translation feature 
of the invention as Well as the demodulation fea 
ture in combination thereWith may be used in 
connection with wire transmitting systems as well 
as space transmitting Systems. Also, while we 
illustrate the invention with regard to double 
pulse modulation, it will be clear from the follow 
ing description that it is applicable to other forms 
of time modulation and control pulses. 
The receiver of Fig. includes the usual ran 

tenna, ), an oscillating trigger circuit 2, a local 
generator preferably of the multivibrator char 
acter 4, a synchronizer 6 for Synchronizing the 
operation of the generator f4 with the pulse 
repetition rate of any given pulse source, and a 
T. M. demodulator 8. The oscillating circuit 2 
is provided with a resonant C circuit which is 
tunable to any particular carrier wave, the R.F. 
energy of which is obtained from an antenna, COu 
pling, coil 9. The oscillating circuit 2 includes 
a vacuum tube 20 having an anode 2, a control 
grid 22, a cathode 23 and a Screen grid 24. One 
side 25 of the LC circuit is connected through a 
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blocking condenser 26 to the grid 22. The Oppo 
site side 27 of the LC circuit is grounded. For 
triggering action, the cathode 23 is connected to 
the coil L at 28. The screen grid 24 is connected 
to ground through a condenser 30 for by-passing 
the radio frequency energy. The screen grid is 
also connected to a movable contact of a poten 
tiometer 32 which is supplied with positive energy 
from a battery terminal 34. The plate output 
circuit 35 is connected across a load resistance 
36 to the battery terminal 34. 
The multivibrator f4 is of a known character 

operatable between two states of operation and 
at Selected frequencies. By proper adjustment, 
the duration of one state of Operation with re 
spect to the other may be varied thereby deter 
mining the width of the pulse produced. For re 
ception of time modulated pulses of a given un 
modulated pulse repetition rate, the multivi 
brator is adjusted according to our invention so 
as to have a frequency of Operation correspond 
ing to the given pulse repetition rate of the 
source of input pulse energy. The output of the 
multivibrator is applied to the grid 22 through a 
connection 37 and a voltage divided R1, R2. The 
multivibrator pulse which preferably is of a rec 
tangular form is thus applied to the grid 22 
thereby increasing considerably and with sharp 
ness the sensitivity of the tube 20. The resistor 
R1 is preferably high to provide a high imped 
ance to the R. F. energy of the grid circuit. If 
desired, however, the connection for applying 
the multivibrator pulse energy to the tube may 
be made to the screen grid in place of the 
grid 22. 
While the multivibrator may be manually ad 

justable to the pulse repetition rate of the R. F. 
Source, it may be desirable to tie in the multivi 
brator by Synchronizing means. This is accom 
plished in Fig. 1 by using a known synchronizing 
circuit 6 which is controlled by the double mod 
ulation impulse Output of the oscillating circuit 
2, and which operates to synchronize operation 
of the multivibrator to the average pulse repe 
tition rate of the pulse source. In other words, 
the Synchronization is such as to time the multi 
vibrator operation at substantially the unmod 
ulated pulse repetition rate of the pulse source. 
Where the pulse source is other than double 
modulated, the width of the voltage pulse may be 
So selected as to compensate for modulation dis 

- placements. 
In Fig. 2, curve a represents a period A of 

normal operation of the oscillating circuit 2 in 
the absence of input signals and a period B dur 
ing which input pulses are received. Curve b 
represents generally the grid voltage of grid 22 
during the period represented by curve a. Curve 
C represents the rectangular pulse energy ap 
plied from the multivibrator f4 to the grid 22. 
Curve d represents the envelope of the oscillat 
ing intervals of the circuit 2. Curve e repre 
sents the impulse output of the plate connection 
35 and curve f a differentiated output thereof. 
ASSuming that no input pulses are received 

(period A) and that no rectangular pulses are 
applied to the grid circuit, the operation of the 
Oscillating circuit 2 is in accordance with the 
portion of the curves b, d. and e for the period 
A. When the potential on the grid 22 builds up 
to the critical value indicated by the level 4), 

- curve b, Oscillations will be initiated by thermal 
or random noise voltage such as indicated by the 
irregularity of the grid voltage at 4 f. The os 
cillations in the circuit 2 build up rapidly as 
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4. 
indicated by the envelope 43, curved. The plate 
circuit provides an output impulse 44, curve e, 
during the operating interval represented by the 
envelope 43. The average normal Operating 
period of the circuit 2 is represented by the 
grid voltage curve as it would normally build up 
after a blocking operation of the condenser 26 
as indicated by the broken line 45 having a 
period To. This period of operation of the os 
cillating circuit 2 may, of course, be varied by 
adjustment of the potentiometer 32 and the time 
constants of the grid circuit. The period of op 
eration To, however, is preferably selected con 
siderably greater than the period of the unmod 
ulated pulse repetition rate of a desired Signal 
SOUCe. 
A series of four signal pulses 5, 52, 53 and 54 

are shown in curve a. The first two pulses 5 
and 52 are shown in one extreme position of 
double time modulation while the pulses 53 and 
54 are shown in the opposite extireme position of 
modulation. iihe pulses of the time modulated 
Source may be modulated between the limits as 
indicated by the arrows 56 according to the in 
telligence to be conveyed. The unmodulated 
pulse repetition rate is indicated by the period 
Ts while the displacement interval between the 
pairs of pulses 5, 52 and 53, 54 are indicated 
as T1 and T2 respectively. 
With the Oscillating circuit 2 adjusted at the 

operating frequency To and in the absence of the 
multivibrator pulses, approximately only alter 
nate signal pulses will initiate oscillation in cir 
cuit 2. By reducing the period. To to approx 
imately the pulse repetition rate of the signal 
source as in our aforesaid application Serial No. 
488,181, translation of each of the signal pulses 
can be obtained. This reduction of the operat 
ing interval, as hereinbefore pointed out, in 
creases the build-up rate of the grid voltage as 
indicated at 57 and the circuit 2 will then be 
come more susceptible to operation by unwanted 
pulses such as the pulse 58. 
In order to make the circuit 2 less susceptible 

to unwanted pulses and highly Susceptible to 
wanted Signal pulses, the rectangular pulse out 
put of the multivibrator f4 is adjusted to a fre 
quency of operation indicated by the period Tx 
which corresponds Substantially to the period 
Ts. The application of the multivibrator pulse 
energy to the grid 22 Superimposes this energy 
on the grid voltage as indicated by curve b there 
by decreasing the negative grid voltage as indi 
cated at 6) close to the critical level 40. AS is 
clear from an inspection of curve b this applica 
tion of the multivibrator energy to the grid 22 
permits normal adjustment of the oscillating cir 
cuit 2 to the period To which is much greater 
than the period Ts of the signal pulses. This 
maintains the grid voltage for intervals of oper 
ation between multivibrator pulses to a large 
negative value Such that the occurrence of un 
wanted pulses will not initiate oscillations un 
less the unwanted pulses occur in coincidence 
with the multivibrator pulse and then usually 
E. if they occur just prior to the wanted signal 
pUSe. 
The signal pulse 5 is shown to be received in 

coincidence with the occurrence of the multivi 
brator pulse 6 thereby decreasing the negative 
grid voltage beyond the critical level 40 as indi 
cated at 62 to initiate oscillations in the circuit 2 
as indicated by the envelope 63. This oscillation 
builds up a negative voltage on the blocking con 
denser 26 which blocks the oscillations when the 



2,419,570 
S 

negative voltage reaches the critical level 65 
thereby terminating the envelope 63. As herein 
before stated the oscillating interval represented 
by the envelope 63 produces conduction in the 
tube 2 whereby an output impulse 34 is produced 
across the resistor 35 in the plate Output cir 
cuit, 35. 
As the blocking charge on condensesr 25 is dis 

sipated through resistors R1, R2, the grid voltage 
curve gradually becomes less negative as indi. 
cated by the portion 69 of the curve b. The next 
Succeeding multiVibrator pulse is Superin posed 
on the grid voltage curve S9 while it is still at a 
relatively large negative value thereby decreasing 
the negative grid voltage as indicated at it. The 
next succeeding signal pulse 53 occurring during 
application of the pulse energy 2 is then capable 
of triggering the circuit 2 into oscillations 73 
thereby producing the next succeeding impulse 
74. Likewise, the following multivibrator pulses 
being in coincidence with incoming signal pulses 
53 and 54, for example, increases the susceptibility 
of the circuit 2 for Oscillation in response to these 
Signal pulses as shown in Fig. 2. 

It will be clear that by proper adjustment, of 
the multivibrator the pulse width of the multivi 
brator pulses may be selected to cover an interval 
of time corresponding to the maximum degree of 
modulation of the signal pulses so that regard 
less of the degree of modulation of any particular 
signal pulse, the circuit 2 will be rendered highly 
susceptible for reception of the signal palse. It 
is therefore clear that by applying pulse energy to 
the grid of the tube 29, the oscillating circuit 2 
is rendered highly susceptible during the intervals 3 
when signal pulses from a given source are re 
ceived and maintained less susceptible to input 
pulses for Substantially all of the interval betweer 
the reception of successive signal pulses. 
The Output impulses (curve e) of the circuit 

i2 are preferably first differentiated by the con 
denser-resistor combination 76, 77 to obtain nar 
row Width impulses 4c., 34a, Áa, etc., curve f, 
which correspond to the leading edges of the cor 
responding impulses of curve e, before demodul 
lation by the T. M. demodulator 3. A suitable 
demodulator for this purpose is disclosed in the 
Copending application of D. D. Grieg Serial No. 
459,959, filed September 28, 1942. The demodul 
lation of the impulses of curve f is substantially 
as set forth in this Grieg copending application. 
This demodulation function, however, will be ex 
plained hereinafter in connection with the addi 
tional embodiments illustrated in Figs. 3 and 4. 

In Fig. 3, a demodulating circuit of the char 
acter disclosed in the aforesaid Grieg application 
is shown in combination with the multivibrator 
i4 in a manner to eliminate the need for syn 
chronizer is of Fig. 1. The demodulator circuit 
of Fig. 3 includes a vacuum tube () having a 
Cathode of Self-biased to cut-off by a resistance 
capacitance circuit & 2. The grid 3 is connected 
to the condenser-resistor combination : , ; 7 of 
the anode output connection 35 of the osciliat 
ing trigger circuit 2 of Fig. i. Connected to the 
Screen grid 28 of tube i3 is a shock excitable 
tuned circuit (5. A positive potential for the 
Screen grid 28 is provided by a battery connection 
26 at the opposite side of the tuned circuit, 5. 
The anode is connected in circuit with a re 
sistance 3 across which the amplitude modiu 
lated pulse output is obtained. 
In operation of the denodulating circuit of 

Fig. 3, assume for purposes of illustration that 
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6 
pulses , f2; f3, 8; 5, 6; etc., curve g, 
Fig. 5, and that the tuned circuit 5-is-tuned to 
a frequency, of approximately two times the de 
modulated pulse repetition rate represented by the 
period Tr. The circuit G5 is adapted to be 
shocked into excitation by the passage of pulse 
energy through the tube and will produce on 
the screen grid 98 a damped voltage oscillation 
such as indicated by the portion 2 of curve h. 
When the pulse if f is applied to the grid 93 of 
tube 6, it adds algebraically to the instan 
taneous value of the Wave 2 as indicated on the 
linear portion 23 of the curve. With the tube 

biased to cut-off at a level f25, the passage of 
energy through the tube as suggested by the peak 
portion of the undulation 22 further shock ex 
cites the circuit i 5 thereby producing a new 
Oscillating Wave 2. The 'Q' of the circuit G5 is 
Such as to produce a damping effect on the oscil 
lations established therein so that when the pulse 
if is applied the preceding wave 2) is still of 
Substantial amplitude. The amplitude of the re 
Sulting undulation 22 is dependent upon the 
Wave form 20, the amplitude of the input pulse 

and the degree of modulation thereof, the lat 
ter characteristic determining the point on the 
Wave 28 upon which the pulse energy is su 
perimposed. The signal pulses coincide with a 
Zero potential point on the oscillating wave 28. 
This relation is determined by proper tuning of 
the circuit (5. By suitably biasing the tube 03 
for cut-off at the level 25, energy is therefore 
passed by the tube to the anode circuit corre 
Sponding to the degree of modulation. t1 of the 
pulse . 

Since the pulses of curve g are modulated in 
push-pull fashion, the next succeeding pulse if 2 
occurs. On a linear portion 26 of wave 2 while 
the Wave is negative so that the initial undula 
tion 2 of the next succeeding wave portion 29 
occurs below the level 25. The first pulse 3 of 
the next. Succeeding pulse pair being modulated 
in a direction opposite to the modulation of pulse 
i2 occurs on the positive portion 28 of wave i29 
thereby producing an output of energy corre 
Sponding to the peak portion of undulation 33 
Which extends above the level 25. Since the 
degree of modulation 3 for pulse 3 is greater 
than the degree of modulation ti for pulse , 
the energy passed by the tube in accordance with 
the peak 30 is correspondingly larger than the 
energy passed in accordance with the peak por 
tion of undulation 22. For the still greater de 
gree of nodulation is of pulse 5 an undulation 
32 is produced, and the energy passed by the 
tube in response thereto is of corresponding 
greater amplitude. The pulse energy 22a, 30a 
and f32d passed by the tube according to the 
peak portions of these undulations is illustrated 
by curve i. It will be observed that the variation 
in amplitude of the prise energy of curve i cor 
responds in proportion to the degree of modula 
tion of the pulses of curve g. For a more detailed 
discussion of the demodulation principles, refer 
ence should be had to the aforesaid Grieg appli 
cation. 

It will be noted that since the resonant circuit 
f8 is tuned to a particular frequency the suc 
cessive waves of curve h have the same period. 
Referring back to Fig. 3, use of this constant 
frequency of Oscillation of the resonant circuit 
fe5 is made for Synchronizing the multivibrator 
it. This is done by connecting the input side of 
the multivibrator through a coupling condenser 

the time modulated pulses applied thereto are 75 48 to the terminal of the screen grid 38. Thus, 
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the oscillating voltage of the resonant circuit fo5 
being applied to the multivibrator the latter may 
be adjusted in known manner so as to respond 
to certain of the oscillations for actuation from 
one state of operation to a second state of Opera 
tion from which the multivibrator is adapted to 
return after a predetermined interval, thereby 
producing a rectangular wave form Such as Curve 
c, Fig. 2. It will be understood, of course, that 
the wave relationship of curve h, Fig. 5, and curve 
c, Fig. 2, are not intended to correspond but are 
merely presented for purposes of illustrating the 
principles of the invention. In actual practice the 
frequency of the wave h would be selected at a 
higher value so that the operation of the multivi 
brator could be controlled more sharply as re 
gards the unmodulated repetition rate of the sig 
nal Source and in addition at a suitable frequency 
so that all pulses including the pulses ff2, 4, 

6 etc. contribute to the modulation envelope. 
A lower frequency has purposely been selected for 
illustration in curve h so that the character of 
modulation of the denodulator could be more 
easily illustrated. 
In Fig. 4, a further modification of the circuit 

of Fig. 3 is shown wherein the tuned resonant 
circuit D5 is replaced by a known synchronizing 
Wave generator 50 adapted to produe in response 
to the average repetition rate of input pulses from 
Connection 35. These pulses being double modu 
lated in push-pull manner control the generator 
50 to produce a sinusoidal wave 52, curve i, 

Fig. 5, having a frequency which is preferably a 
Selected multiple of the unmodulated repetition 
rate of the signal pulses of curve g. 
The output of the generator 50 is applied 

both to the screen grid 08 of tube 00 and to the 
input of multivibrator 4. As in the embodi 
ment of Fig. 3, the multivibrator is adjustable to 
Operate in the desired nanner in response to the 
Sinusoidal wave to produce a rectangular wave 
for application to the control grid of the tube 20 
of the oscillating circuit 2 of Fig. 1. The appli 
cation of the sinusoidal wave 52 to the screen 
grid 08 operates in a similar manner to the os 
cillating voltage of the tuned circuit f 5 to effect 
a translation of the degree of modulation of the 
input pulses to produce output pulses which vary 
in amplitude according to the degree of modula 
tion of the corresponding input pulses. The mix 
ing action of the tube 0 with respect to the in 
put pulses and the sinusoidal wave 52 is illus 
trated by curved and since the tube is biased to 
cut-off at a level 25, output pulse energy is pro 
duced corresponding to the pulse portions which 
extend above the level 25. 
From the foregoing, it is clear that in the em 

bodiments, the Synchronizing and demodulation 
means are simplified. It will also be clear to 
those skilled in the art that many additional 
changes are possible without departing from our 
invention. It is to be understood, therefore, that 
the embodiments herein illustrated are given by 
way of example and not as limiting the scope of 
the invention as set forth in the objects and the 
appended claims. 
We claim: 
l. In a radio receiver for time modulated 

pulse reception, an oscillating trigger circuit op 
erating at a lower frequency than the unmodu 
lated pulse repetition rate of a given time modu 
lated pulse source for production of an impulse 
for each operating interval thereof, pulse gen 
erating means operating to produce voltage 
pulses at substantially the unmodulated pulse 
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repetition rate of said pulse source, said circuit 
having voltage means for controlling the Operat 
ing rate of said circuit, and means for applying 
said voltage pulses to said voltage means to in 
crease the Susceptibility of said circuit to actu 
ation by input pulses for pulse reception inter 
vals at least as large as the maximum degree of 
modulation of the pulses from Said Source. 

2. The radio receiver defined in claim 1, where 
in the voltage pulse generating means includes 
means for synchronizing the pulse generating 
means with the pulses from said source so that 
each voltage pulse occurs during reception of a 
pulse from said Source. 

3. The radio receiver defined in claim 1 where 
in the pulse generating means includes a multi 
vibrator adjustable to produce a rectangular 
pulse of predetermined duration. 

4. The radio receiver defined in claim 1 where 
in the oscillating trigger circuit includes a 
vacuum tube having plate, at least one grid and 
a cathode electrode, said one grid and Said 
cathode being in operative connection. With the 
means for applying pulses from Said Source, 
means connected to the plate electrode for re 
ceiving the output impulses thereof in response 
to Oscillations established in the tube circuit, and 
means adjustable to control the bias of said 
tube, 

5. In a radio receiver for time modulated 
pulse reception, an oscillating trigger circuit 
operating to produce pulse energy at a lower 
frequency than the unmodulated pulse repetition 
rate of a given time modulated pulse source for 
production of an impulse for each operating in 
terval of the circuit, said circuit including energy 
means for controlling the rate of operation of 
Said circuit, a Voltage pulse generator for ap 
plying energy to Said energy means to increase 
the Sensitivity thereof, and means to synchro 
nize the pulse generator With the unmodulated 
pulse repetition rate of said source, whereby sus 
Ceptibility of the circuit to actuation by input 
pulses is increased for a pulse reception interval 
equal to the maximum degree of modulation of 
the pulses of said source. 

6. The radio receiver defined in claim 5 where 
in the pulse generator includes a multivibrator 
for producing rectangular voltage pulses, Where 
by the change produced in the susceptibility of 
the circuit is sharply defined. 

7. A circuit for translating the time modulated 
pulses of a given Source into an equivalent train 
of time modulated impulses comprising an os 
Cillating trigger circuit operating at a lower fre 
quency than the unmodulated pulse repetition 
rate of said given source for production of an 
impulse for each operating interval of said cir 
cuit, Said circuit including energy means for 
Controlling the operating rate of said circuit, 
a pulse generator for producing substantially 
rectangular pulse energy, said generator being 
adjustable to an operating period substantially 
such as to make the rectangular pulse of a width 
sufficient to cover a pulse reception interval 
equal to the maximum degree of modulation 
With respect to time of the pulses of said source, 
and means to apply said rectangular pulse en 
ergy to Said energy means to increase for the 
duration of Said rectangular pulse energy the 
Susceptibility of the circuit to actuation by input 
pulses. 

8. The circuit defined in claim 7, in combina 
tion with means for synchronizing the pulse 
generator with the pulses from said source SO 
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that each rectangular pulse coincides with a 
pulse from said source regardless of the degree 
of modulation of the pulse. 

9. The circuit defined in claim 7 wherein the 
pulse generator includes a multivibrator in com 
bination with means for Synchronizing the oper 
ation of the multivibrator with the unmodulated 
pulse repetition rate of said pulse source. 

10. The circuit defined in claim 7 wherein the 
oscillating trigger circuit includes a vacuum tube 
having plate, at least one grid and cathode 
electrodes, means for applying pulses from said 
Source to said. One grid and cathode electrodes, 
means connected to the plate electrode for forn 
ing the output impulses in response to OScilla 
tions established in the tube circuit, and means 
adjustable to control the bias of said tube. 

11. In an electrical circuit having an OScillating 
trigger circuit normally operating at a con 
siderably lower frequency than the unmodulated 
pulse repetition rate of a given pulse Source, Said 
circuit, including energy means for controlling the 
operation of said oscillating trigger circuit, so 
that the circuit is normally susceptible to oper 
ation by wanted and unwanted pulses Only during 
the latter portion of its normal operating period, 
the circuit when triggered operating to prodice 
an impulse; pulse generating means operating to 
produce a voltage pulse having a repetition rate 
substantially equal to the unmodulated pulse 
repetition rate of said source, and means for 
applying said voltage pulses to Said energy 
means to increase the susceptibility of the circuit 
for the duration of the voltage pulses so that the 
circuit is highly susceptible during Signalling 
intervals when desired signal pulses occur and 
much less susceptible during the Space between 
said signalling intervals. 

12. The radio receiver defined in claim 11 
wherein the pulse generating means includes a 
multivibrator adjustable to produce a rectangular 
pulse of predetermined duration, whereby the 
change produced in the susceptibility of the 
circuit is sharply defined. 

13. In an electrical circuit having an Oscillat 
ing trigger circuit operating at a lower frequency 
than the pulse repetition rate of a given pulse 
source for production of an impulse for each 
operating interval of the circuit, Said trigger 
circuit, including means for producing control 
energy for controlling the operating rate of Said 
trigger circuit and being actuatable by the pulses 
of said source and also by undesired pulses When 
said controlling energy added to such pulses ex 
ceeds a critical operating value; the method of 
decreasing the possibility of operation in re 
sponse to said undesired pulses and increasing 
susceptibility to operation in response to the 
pulses of said source comprising producing rec 
tangular voltage pulses having a repetition rate 
substantially equal to the repetition rate of the 
pulses of said source, and applying the rectangli 
lar pulses to said controlling energy in a main 
ner to approximate the critical Operating Value 
only for the duration of said rectangular pulses. 

14. In an electrical circuit having an oscillat 
ing trigger circuit operating at a considerably 
lower frequency than the unmodulated pulse 
repetition rate of a given time modulation pulse 
source for production of an impulse for each 
operating interval of the circuit, said circuit in 
cluding means for producing control energy for 
controlling the operating rate of Said trigger 
circuit and being actuatable by pulses of Said 
source and by undesired pulses when the pulses 
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() 
added to said control energy produce in said 
circuit a Voltage exceeding a predetermined 
potential level; the method of decreasing the 
pOSsibility of Operation in response to said un 
desired pulses and increasing susceptibility to 
Operation in response to the pulses of said source 
Comprising producing voltage pulses having a 
repetition frequency equal to the unmodulated 
repetition rate of the pulses of said source, 
selecting the width of the voltage puises thus 
produced Sufficient to cover a pulse reception in 
terval at least equal to the maximum degree 
of modulation of the pulses of said source, and 
'agplying the Voltage pulses to said control energy 
in a manner to approximate Said potential level 
only for the duration of said voltage pulses. 

15. The method defined in claim 14 wherein 
the voltage pulses produced are of rectangular 
shape so as to define sharply the change in SuS 
ceptibility. 

16. A radio receiver for time modulated pulse 
energy reception comprising an OScillating trig 
ger circuit operating at a lower frequency than 
the uninodulated pulse repetition rate of a given 
tine modulated pulse energy Source for produc 
tion of an impulse for each operating interval 
thereof, said circuit including means for pro 
ducing control energy for controlling the oper 
atting rate of Said trigger Circuit, pulse gener 
ating means operating at the unmodulated pulse 
repetition rate of said pulse energy Source to 
apply a voltage pulse to said control energy to 
approximate said given value and to thereby 
increase the Susceptibility of Said circuit to actu 
ation by input pulses for pulse reception inter 
"vals at least as large as the maximum degree 
of nodulation of the pulses from said source, 
means to demodulate Said impulses, the demodu 
lating means including means responsive to said 
impulses for producing a Wave voltage, and means 
to apply said Wave voltage to said pulse gen 
erating means to control the operation thereof. 

17. The radio receiver defined in clairn 16 
Wherein the means for producing Said wave 
Voltage includes a resonant circuit tunable to 
the unmodulated pulse repetition rate of said im 
pulses to produce sinusoidal Wave energy, said 
demodulator means further including means for 
combining said Wave energy and the time modu 
lated pulse energy, whereby the resulting pulse 
portions above a given reference value correspond 
in amplitude to the time displacement of the 
Corresponding pulse energy. 

18. A radio receiver for time modulated pulse 
energy reception comprising an oscillating trig 
ger circuit operating at a lower frequency than 
the unmodulated pulse repetition rate of a given 
time modulated pulse energy Source for produc 
tion of an impulse for each operating interval 
of the circuit, Said circuit including means for 
producing control energy adapted to render said 
circuit operative at a given energy value, a 
voltage pulse generator for applying energy to 
said control energy to approximate said given 
value and to thereby increase the sensitivity of 
said circuit, Said pulse generator supplying energy 
pulses of a duration at least equal to the maxi 
mum degree of modulation of the pulses of Said 
source, means to synchronize the pulse generator 
With the unmodulated pulse repetition rate of 
said source, whereby susceptibility of the circuit 
to actuation by input pulses is increased for a 
pulse reception interval equal to the maximum 
degree of modulation of the pulses of said Source, 
and means to demodulate the impulses, the de 
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modulating means including means for using the 
output of said synchronizing means for combin 
ing action of said time modulated energy with 
that of said energy pulses whereby the resulting 
pulse portions above a given reference value cor 
respond in amplitude to the time displacement 
of the corresponding pulse energy, 

19. A radio receiver for time modulated pulse 
reception comprising an oscillating trigger cir 
cuit operatable at a lower frequency than the 
unmodulated pulse repetition rate of a given 
time modulated pulse source for production of 
an impulse for each operating interval of the 
circuit, said circuit including energy means for 
rendering operative said circuit at a given energy 
value, a voltage pulse generator for applying 
energy to said energy means to approximate Said 
given value and to thereby increase the Sensi 
tivity of said circuit, said pulse generator Sup 
plying energy pulses of a duration at least equal 
to the maximum degree of modulation of the 
pulses of said source, means for producing a 
synchronizing voltage wave having a frequency 
equal to a multiple of the pulse repetition rate 
of said source, means to apply said voltage Wave 
to control said generator whereby susceptibility 
of the circuit to actuation by input pulses is in 
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creased for a pulse reception interval equal to 
the maximum degree of modulation of the pulses 
of said Source, a demodulator for translation of 
the time modulation of said impulses into ampli 
tude modulated energy, said demodulator includ 
ing a vacuum tube having two grid electrodes, 
means to apply said synchronizing wave energy 
to one of said grid electrodes, means to apply 
said impulses to the other of said grid electrodes, 
and means to bias said tube to produce a 
threshold clipping effect of the combining energy 
applied to said grid electrodes for the production 
of Said amplitude modulated energy. 
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