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PULSE RECEPTION SYSTEM 

Donald L. Hings, Ottawa, Ontario, Canada; as 
signo, by mesne assignriérits, to Cornell 
Dubilier Electric Corporatidii, South Painfield, 
N. J., a corporation of Delaware 

Application August 6, 1945, serial No. 609,260 
In Canada July 20, 1945 
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My invention relates to a pulse reception sys 
ten and more particularly to a pulse receptioni 
System having both pulsed continuous waves and 
interference waves between which discrimina 
tion is made for the purpose of establishing a 
control circuit to goverri a current responsive 
device. 
An object of my invention is the provision of 

a reception System having both pulsed continu 
ous waves and interference waves, together with 
means during the Spacer intervals for utilizing 
the energy from the interference waves and for 
neutralizing both the pulsed continuous waves 
and the interference waves during the marker 
intervals. 
Another object of my invention is the pro 

vision in a pulse reception system of injecting 
generated interference waves over and above 
the inherent spurious interference waves, where 
by an increased amount of energy is available 
during the Spacer intervals for utilization as a 
neans of control to govern a current responsive 
device which generates a secondary pulsed con 
tinuous Wave which has substantially the same 
time constants as the primary pulsed continuous 
WaWeS. 
Another object of my invention is the pro 

vision, in a pulse reception system, of means for 
injecting energy into the System which is avail 
able for control purposes during the Spacer in 
tervals of the pulsed continuous wave. 
Another object of my invention is the pro 

vision, in a pulse reception System, which neu 
tralizes the pulsed continuous Waves during the 
marker intervals and which provides a Source 
of control energy during the spacer intervals. 
Another object of my invention is the pro 

Vision, in a pulse reception system, of providing 
full-Wave rectification. Of the interference Waves 
and thereafter peak limiting the rectified energy 
to give a control current of relatively constant 
amplitude throughout the period of the spacer 
intervals. 
Another object of my invention is to inject, 

into a pulse reception System, interference 
energies having a larger magnitude than that 
of the Spurious interference energies. 
Another object of my invention is to provide 

for injecting modulated interference Waves in a 
pulse reception Systern to inake the System re 
ceptive to modulated pulsed carrier Waves. 
Another object of my invention is the pro 

Vision, in a pulse reception System, of discrimi 
nating between modulated pulsed carrier Waves 
and modulated interference waves. 
Other objects and a fuller understanding of 

my invention may be had from the following de 
Scription and claims, taken in conjunction with 
the accompanying drawings, in which: - 

Figure represents a diagrammatic view of a 
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pulse reception system embodying the features 
of my invention; 

Figure 2 is a view of a pulsed continuous wave 
which is shown as being free of all interference 
waves and is shown as having a fadirig amplitude 
component. 

Figure 3 is a view of a spurious interference 
wave which is present in normal atmospheric 
receptioni. 

Figure 4 shows a view of a discharge inter 
ference wave, having a random peaked envelope, 
which may be injected into my pulse reception 
System. 

Figtre 5 shows a view of the combination 
energy waves comprising both the spurious in 
terference energies and the injected interfer 
enice energies, with the amplitude of the energies 
inited. 
Figtre 6 is a view of a radio frequenty wave 

produced by detecting the energy wave of Fig. 
tire 5. 

Figure 7 is a view of the amplitude wave in 
Figure 6, after the frequency of the wave in 
Figure 6 has been doubled, the energy rectified 
and the amplitude of the energies limited to a 
pre-determineti eve: 
Figure 8 is a view representing an énergy wave 

prodiced by filtering the wave of Figure 7. 
Figtre 9 is a pulsed continuous wave generated 

by a secondary source and governed in response 
to the energies obtained during the spacer in 
tervals from the interference waves. 

Figure E0 shows a modified pulsed continuous 
wave, generated from the secondary Source and 
having an inverse time constant with respect to 
Figure 9, bit of the same time constant as of Fig 
ure 2 which shows the primary pulsed continuous 
Waive, 

Figure it is a view of a modulated pulsed car. 
Fier Wave. 
Figure 12 is a view similar to Figure 3. 
Figuire 13 is a view similar to Figure 4 with 

modilation on the interference Wawes. 
Figure 14 is a view similar to Figure 5, but pro 

duced from the modulated discharge wave en 
velope shown in Figure 13 and controlled by the 
Wave of Figure 1. 

Figure E5 is a view similar to Figure 6, but pro 
duced from the energy wave shown in Figure 14. 

Figure 16 is a view similar to Figure 7, but pro 
duced from the wave shown in Figure 15. 

Figure 17 is a view similar to Figure 8, but pro 
duced from the wave shown in Figure 16. 

Figure 18 is a view similar to Figure 9, 
Figure 19 is a view similar to Figure 10. 
With reference to Figure 1 of the drawing, the 

reference character f0 represents a transformer 
having a primary winding f adapted to receive 
pulsed continuous waves having on and off periods 
to produce alternate spacer and marker intervais 
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which may come from pulsed transmissions of 
intelligence such, for example, as a pulsed con 
tinuous wave employed in the operation of a tele 
printer or other device. A condenser 2 is con 
nected across the primary winding and the two 
constitute a tuned circuit which may be tuned 
Substantially to resonance at a frequency equal 
to the frequency of the incoming carrier waves. 
My invention preferably provides for injecting 

interference waves into the transformer circuit, 
whereby the transformer delivers both pulsed 
continuous waves and injected interference 
waves. The injection of the interference Waves 
into the pulsed continuous Waves may be 
done by employing an interference wave gen 
erator 3, which may be connected to the trans 
former circuit by a switch 33. For certain con 
ditions, the interference waves may be modul 
lated by Waves from a selective or low frequency 
generator 4. A switch 5 connectS the Selective 
frequency generator 4 to the interference Wave 
generator 3. When the switch 5 is closed, the 
interference waves injected into the pulsed re 
ception system are modulated as shown in Figure 
11. When the Switch 5 is open, the interfer 
ence waves injected into the pulsed continuous 
Wave system have a random discharge wave en 
velope, as shown in Figure 4. The construction 
and arrangement of the interference wave gen 
erator 3 and the low-frequency generator 4 
may be substantially the same as those shown in 
iny pending application, executed concurrently 
hereWith, entitled Discharge Wave Generator, 
Serial Number 609,259, filed August 6, 1945, now 
Patent No. 2,468,754 granted May 3, 1949. 

Figure 2 may represent a pure pulsed contin 
uous wave which is excited in the transformer 

, without the presence of the spurious inter 
ference Waves which exist in reception under 
normal atmospheric conditions. Figure 3 shows 
a representation of a spurious interference Wave 
as may be found in reception. In actual opera 
tion, the incoming energy received from the 
pulsed continuous wave transmitter would be a 
combination of Figures 2 and 3. Figure 4. ShOWS 
a representation of an interference wave as de 
livered by the interference wave generator 3 
without the low-frequency wave generator 4 be 
ing connected into the circuit. 
In actual operation, the wave energies excited 

in the secondary winding 6 of the transformer 
would be a combination of the waves Shown in 
Figures 2, 3 and 4. In my invention, the injected 
interference energies preferably have a larger 
magnitude than that of the Spurious interference 
energies. A condenser 7 is connected across 
the Secondary Winding 6 and provides in com 
bination therewith a tuned circuit which may be 
tuned substantially to resonance at a frequency 
Substantially equal to the frequency of the in 
coming pulsed continuous waves. The energy 
delivered by the Secondary winding 6 and the 
condenser is detected and limited by a duo 
diode rectifier 8 comprising two plates 9 and 
2 and two cathodes 2 and 22. The plate 9 
and the cathode 22 are connected to the upper 
terminal 23 of the secondary winding 6. The 
Cathode 2 is connected to ground and to the 
lower terminal 24 of the secondary winding f6 
through a high-frequency by-pass condenser 25. 
A battery 26 is connected between the plate 

2 and the cathode 2. The plate 9 and the 
cathode 2 constitute a part of the detector cir 
Cuit Which comprises the resonant circuit 6 and 

and the fixed resistor 27 and the adjustable 
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4 
resistor 28. The fixed resistor 27 in combination 
With condensers 25 and 29 constitutes a high 
frequency filter and the adjustable resistor 28 
constitutes a detector load resistance. 

In actual Operation, the piate E9 and the cath 
Ode 2 paSS current from the secondary winding 
f6 until the voltage of the detector circuit reaches 
a value equal to the voltage of the battery 26, at 
which point the energy from the secondary Wind 
ing 6 is conducted to ground through a circuit 
including the cathode 22, the plate 23 and the 
battery 26. In my invention, the potential of 
the battery 26 and the design of the detector 
circuit is Such that the voltage generated in the 
detector circuit resulting from a detection of the 
pulsed continuous wave is always greater than 
the voltage of the battery 26, whereby during 
the marker intervals the energy of the secondary 
Winding 6 of the transformer below the effective 
battery bias is conducted to the load resistor 28 
and the energy which is above the effective bat 
tery bias is neutralized. Thus, under the above 
condition, the pulsed continuous waves during 
the marker intervals, as well as the spurious in 
terference waves and the injected interference 
Waves, are Suppressed and prevented from flow 
ing in the detector circuit. This condition is 
ShoWn enlarged in Figure 6. However, the de 
Sign of the detector circuit and the voltage of 
the battery 26 is such that a major portion of 
the energies from the spurious interference Waves 
and the injected interference waves is permitted 
to flow in the detector circuit, such as shown in 
Figure 6, the high peaked random amplitudes 
being cut off. In other words, the detector cir 
cuit is such as to limit the amplitude of the de 
tection of the spurious interference waves and 
the injected interference waves. The randon 
peaked amplitudes of the spurious peaks in my 
invention may be many times greater than the 
amplitude of the pulsed continuous waves, but 
they are limited by the action of the duo-diode 
rectifier 8. The same is true with respect to the 
amplitudes of the injected interference waves. 
This limiting action is shown in Figure 5, which 
ShoWS the voltage across the tuned circuit - 
With no signal applied. Even though the ampli 
tudes of the Spurious interference waves and the 
injected interference waves are limited to a pre 
determined value, yet there are a multitude of 
tiny Spaces there between, which envelope may 
be detected below the level of the pre-determined 
value to which they are limited. To further ex 
plain the operation of this part of my circuit, 
I offer the following theory, but do not intend to 
be bound by the consequences of any theory: 
During the Spacer intervals, since the envelope 
of the interference wave will periodically, at an 
audio frequency rate, drop to zero or to a magni 
tude leSS than that of the predetermined level 
of the battery bias, neutralization will not occur 
at these periods, and therefore an audio fre 
quency voltage Will appear across the load re 
Sistor 28, to be passed to the next stage. Now 
during the marker intervals, the voltage of the 
incoming Signal, that is, the pulsed continuous 
Wave, being a continuous wave that has an en 
Velope always greater in magnitude than the 
effective battery bias, dominates the tuned cir 
cuit 6-7 to cause the positive half cycles 
passed by the diode elements 3 and 2 to fully 
occupy the diode rectifying cycle. Therefore, 
the filtering action of the high frequency filter 
25, 29 and 2 Smooths out the high frequency 
half cycles to effectively produce a direct current. 
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Component across the load resistor 28, as gov 
erned by the effective battery bias. The rectifi 
cation of the negative half cycles in eXceSS. of 
the battery bias neutralizes that portion of the 
positive half cycles in exceSS of the battery po 
tential in the filter 25-2-29, thereby leaving 
only the direct current voltage from the diode 
9-2 at a potential substantially proportional 

to the effective battery bias across the load re 
sistor 28. This neutralization of the high fre 
quency cycles means that all alternating poten 
tials are neutralized and therefore no envelope 
existS. Thus the neutralization of the high fre 
quency cycles Inay also be considered as neutral 
ization of the envelope, which means that no sig 
nial is paSSed to the next stage during the marker 
interval. 
The next process in my pulse reception System 

is to amplify the detected energy waves, and, as 
illustrated, I provide an amplifier 37 for this 
purpose. The amplifier.3 may comprise a plate 
38, a cathode 39 and a grid . With the Switch 
5 open, which is the condition when no modu 

lation is applied to the injected interference 
waves, the detected energy from the iesistor 28 2. 
of the detector circuit is coupled directly to the 
grid it of the amplifier tube 3 by a condenser 
36 through a Switch 3. In other Words, when 
the Switch 5 is open, the switch 3, which is con 
nected a croSS the low-frequency paSS filter, is 
closed. The resistor 32 is the grid resistor for 
the grid 4 and the resistor is the cathode 
biasing resistor for the cathode 33. The con 
denser 42 is a by-pass for the cathode 39 to 
ground. The Wave which appears in the cathode 
plate circuit of the amplifier 3 may be repren 
sented as Similar to Figure 6, which is a high 
audio frequency wave, although in actual prac 
tice the amplitude may be relatively greater than 
that shown in Figure 6, and it will be Syrinnetrica 
on both sides of the base line A. The plate-to 
cathode circuit of the amplifier 3 includes a pri 
mary Winding 44 of a coupling transformer 43 
having a secondary winding 46. The plate 33 
of the amplifier tube 35 is connected to a high 
voltage source 5 through the primary winding 
44. The condenser 45 is the by-pass for the 
Waves flowing through the primary Winding 44. 
The next operation in my invention is to full 

wave rectify the energy received from the Sec 
Ondary winding 48 of the coupling transformer 
f3 and thereafter limit the amplitude of the 
full-Wave rectification energy. The full-wave 
rectification may be done by a duo-diode rectifier 
53 and the limiting may be done by a duo-diode 
rectifier 58. The rectifier SS comprises two plates 
5A and 55 and two cathodes 56 and 5. The 
rectifier 58 comprises two plates 59 and 69 and 
two cathodes 6 and 62. The cathode 56 of the 
rectifier 53 and the plate 59 of the rectifier 58 
are connected to the upper terminal of the 
secondary Winding A6. The cathode 5 of the 
rectifier 53 and the plate 6 of the rectifier 58 
are connected to the lower terminal 8 of the 
secondary winding 46. The plates 55 and 55 of 
the rectifier 53 are connected to the negative 
terminal of a battery 63 and the cathodes 5 and 
62 of the rectifier 58 are connected to the positive 
terminal of the battery 63. The output voltage 
representing the full-wave rectified and limited 
energy from the tubes 53 and 58 appears acroSS 
the conductors 64 and 65, the conductor 64 being 
connected to the plates 54 and S5 and the con 
ductor 35 to the center tap 39 on the Secondary 
46, The rectifier 53 provides for giving full-Wave 
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6 
rectification to the wave energy supplied there 
to until the voltage appearing between the con 
ductors 64 and 65 equals the Voltage of the bat 
tery e3. The full-wave rectified and limited 
energy as appearing in the conductors 64 and 65 
is represented by the Waves in Figure 7. One ob 
ject in providing full-wave rectification is that 
I am able to reduce the gap between the amplic 
tude of the waves and thereby substantially 
double the frequency. The double frequency 
makes for a steady wave which may be more 
easily filtered than what it would be if the fre 
quency were not doubled by the full-wave rectifier 
action. 
The next operation in my invention is to uti 

lize the interference wave energies Which appear 
in the conductors S. and 65 as a means for pro 
ducing pulsed continuous Waves from a second 
ary Source, having Spacer and marker intervals 
Which have a time constant which may be either 
in opposite or in phase relation with the primary 
pulsed continuous waves appearing in the trans 
former S. As illustrated in Figure 1, the voltage 
across the conductors 64 and 95 controls a, cur 
reint, responsive device Which provides for giving 
a pulsed continuous wave Such as that shown in 
either Figure 9 or in Figure 10, depending upon 
the conditions of the current responsive device. 
The current responsive device may comparise a, 
twin-triode anplifier 8, an audio oscillator S, 
an audio amplifier 8 and a grid balancing cir 
cuit, 83. The twin-t'iode anaplifier comprises tWO 
plates 59 and , two grids if and 2 and a cen 
trally disposed cathode 3. The two plates 53 
and is are connected respectively to the ends E 
and 9 of the primary Winding 5 of an output 
transformer É having a secondary Winding 3 
which Supplies pulsed continous Waves. The 
cathode 3 is connected to ground through a 
cathode biasing resistor 3A. A condenser 82 is 
connected across the resistor 8 for by-passing 
the cathode 3 to ground. The priinary winding 
5 is provided with a center tap 8 which is con 
nected to a high-voltage source 88. The two 
grids if and 2 are connected in circuit, Irelation 
with the grid ball ancing circuit, 33, Which circuit 
in turn is coupled to the audio anplifier 8 
through an adjustable coupling resistor $8. A 
condenser 83 couples the grid to the coupling 
resistor 38 and a condenser 9 couples the grid 
2 to the coupling resistor 88. The conductors 

63 and 35 are respectively connected to the ends 
Of a balancing resistor 32 having air adjustabie 
pointer which is connected to a biasing battery 
9. The resistors 33 and 94 are grid resistors re 
spectively for the grids and 22. The resistors 
95 and 96 are connected across the balancing re 
sistoir 92 and have their intermediate point coin 
nected to ground, the condenser 9 is a filter 
condenser and connects the conductor 65 to 
ground. Similarly, the condenser 93 is a filter 
condenser and connects the conductor 64 to 
ground. The condensers 9 and 98, in combina 
tion with the resistors 95 and 96 and 92, provide 
for filtering the voltage across the conductors 4 
and 65, such as shown in Figure 8 of the draw 

g. 
For teleprinter use, when no voltage appears 

across the conductors St. and 65, Such as Would 
be the case when the pulsed continuous wave is 
at the marker interval, then the two grids is and 
2 have the Sane bias thereon, Wiich rendeis 

the twin-tricde amplifier 68 inoperative. Thus, 
the output from the secondary winding 6 of the 
transformer is Zero during the marker intervals 
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of the incoming pulsed continuous waves to the 
transformer . This condition is shown in Fig 
ure 9. During the spacer intervals, voltage ap 
pears across the conductors 65 and 85, and thus 
current flows through the balancing resistor 92 
to offset the bias between the grids if and 2, 
So that the twin-triode amplifier 68 becomes op 
erative to produce an output during the spacer 
intervals, such as shown in Figure 9, for tele 
printer work. The alternating current delivered 
by the secondary Winding 6 may be rectified for 
producing direct current for direct operation of 
the teleprinter. The Wave in Figure 10 is the 
inverse of the Wave in Figure 9, and this inverse 
wave may be obtained by re-balancing the bal 
ancing resistor 92 such that no current flows dur 
ing the Spacer intervals and such that current 
flows during the marker intervais, producing 
waves for oral or automatic reception of the pri 
mary pulses directly in proportion to their intelli 
gence of transmission. 

Figures 11 to 19 correspond respectively to 
Figures 2 to 10, but With the SWitch closed, 
whereby the interference Waves are modulated. 
In other Words, With the SWitch 5 closed, the in 
terfere(ice - waves which are injected into the 
transformer circuit is may be characterized as 
having a modulated discharge Wave envelope, 
Such as ShoWn in Figure 13. Where there is pulle 
pulsed continuous wave reception, there is no 
need for nodulating the interference waves. 
But, where the pulsed carrier wave is modulated, 

10 

15 

20 

30 

as shown in Figure 11, I preferably modulate the 
injected interference Waves. Modulation of the 
interference Waves is desirable, because the mod 
ulation occurring on the continuous Wave signal 
causes the voltage thereof to periodically becoine 
less than the voltage. Of the battery 26. This per 
nits interference wave energy to appear in the 
load resistor 23 during the marker intervals. It 
is then necessary to discriminate against the 
audio component of tone by passing the tone 
through a filter 3, the filter 33 being selective to 
pass the frequency of the selective frequency 
generator and not the frequency of the nodula 
tion of the carrier. The filtering, therefore, 
eliminates the pulses of interference wave energy 
during the narker intervals, as shown in the 
transition fron Fig. 15 to Fig. 16. To facilitate 
discrimination between the nodulation fre 
quency of the carrier and modulation freq:ency 
of the selective frequency generator &, the mod 
ulation of the generator is is purposely made of 
different frequency. Thus, I provide for closing 
the Switch under this condition. When the 
switch 3 is closed, the Switch 3 is open for 
passing the detected energy through the selec 
tive frequency pass filter 38. In this event, the 
wave which is amplified by the amplifier 3E may 
be represented by the wave shown in Figure 15. 
The waves shown in Figures 15, 16, 17, 18 and 
19 inay be produced iy the circuit of Figure 1 
in the Sane manner as the Waves in Figures 6, 
l, 8, 9 and 10 were produced, except that the 
condensei's S5 and 85 are connected respectively 
in parallel with the condensers 35 and 33 by 
closing the Switches 34 and 35. The condensei's 
33 and 85 are added to increase the filtering ca 
pacities for the lower frequencies of the nodli 
lated injected interference Waves. Whe; using 
the selective frequency generator for noctia, 
ing the interference waves, I preferably fix the 
frequency of the generator 4 and the Selective 
frequency pass filter 38 at a frequency substai 
tially different from the frequency of the modula 
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8 
tion on the pulse carrier wave. In this manner, 
the low-frequency pass filter selects only the 
frequency produced by the generator and it 
excludes the modulating frequency of the carrier 
Wave. In my invention, I preferably make the 
magnitude of the injected interference energy 
greater than the magnitude of the spurious inter 
ference energy, so that the interference energy 
is maintained substantially at a constant value, 
even though the energy of the spurious waves 
may fluctuate. 

In those conditions where the intelligence sig 
nal is Weak and the receiver is adjusted to give 
maximun Sensitivity, the Spurious waves, even 
though originally small, become relatively large 
by the time they reach the detector. Thus, the 
ratio between the signal energy and the Spurious 
energy is Small. Under this condition, the switch 
33 may be opened and the circuit operated with 
out the injection of separate interference energy. 
Should the signal suddenly become strong, my 
circuit still is operative, because the alternating 
current component of the Signal is neutralized 
during the marker interval. Signal intelligence 
is conveyed by the periodicity of the marker in 
tervals, and also by the ratio of the duration of 
the marker intervals to the Spacer intervais. 
Although I have shown and described my in 

Ventioi). With a certain degree of particularity, it 
is understood that changes may be made therein 
without departing from the Spirit of the inven 
tion which are included within the Scope of the 
claims hereinafter set forth. 

I claim as my invention: 
i. A radio reception System for obtaining sig 

nal intelligence from an electromagnetic carrier 
Wave having recurring first periods with a poten 
tial less than a determinable voltage and having 
recurring Second periods with a potential greater 
than said determinable voltage, Said carrier wave 
having present therein an interference wave hav 
ing an envelope of a frequency lower than Said 
carrier wave and with said envelope having at 
least periodically a magnitude less than Said de 
terminable voltage, Said System Comprising cir 
cuit means, means for applying Said Carrier Wave 
to said circuit means, a single stage detector con 
nected to said circuit means and including first 
and second rectifiers connected in opposition, 
differential means for establishing an influencing 
voltage at Substantially the magnitude of Said 
determinabie voltage for influencing said second 
rectifier to reduce the voltage output of Said Sec 
ond rectifier, said rectifiers producing a differen 
tial output alternating voltage during said first 
period from energy from said interference wave 
and producing a differential output voltage dur 
ing said second period from energy from Said car 
rier and interference Waves With Said output volt 
age having a characteristic patterned in accord 
ance with said influencing Voltage. 

2. The method of obtaining Signal intelligence 
from an electromagnetic carrier Wave having re 
curring first and Second periods of lesser and 
greater magnitudes, respectively, than a deter 
minable voltage, said carrier wave having present 
therein an interference wave having an envelope 
of a frequency lower than Said carrier wave and 
with Said envelope having at least periodically a 
magnitude less than Said determinable voltage, 
Said method comprising, establishing an in 
fiuencing voltage at the magnitude of said de 
terminable voltage, detecting the first half wave 
pulses of Said carrier wave, detecting the oppo 
site half wave pulses of said carrier wave above 
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said determinable voltage, and combining said 
detected energies in a common load to produce 
thereacross an alternating voltage from said in 
terference wave during said first period with Said 
alternating voltage having a characteristic pat 
terned in accordance with the envelope of said 
interference Wave which is periodically below 
said determinable voltage, and to substantially 
eliminate across said load any said alternating 
voltage during said second period. 

3. The method of obtaining Signal intelligence 
from an electromagnetic carrier wave having re 
curring first and second periods with a poten 
tial less than and greater than a determinable 
voltage, respectively, said carrier wave having 
present therein an interference wave having an 
envelope of a frequency lower than said carrier 
wave with said envelope having at least periodi 
cally a magnitude leSS than Said determinable 
voltage, said method comprising, separately de 
tecting the positive and negative half wave 
pulses of said carrier wave, establishing an in 
fluencing voltage at the magnitude of said deter 
minable voltage, influencing the threshold of de 
tection of one of said half Wave pulses by said 
influencing voltage, and combining the detected. 
energies to produce a differential output alter 
nating voltage during said first period from en 
ergy from those interference waves having mag 
nitudes less than said determinable voltage. 

4. A radio reception system for obtaining sig 
nal intelligence from an electromagnetic carrier 
wave having recurring first periods with a po 
tential, of at least a given polarity, less than a 
determinable voltage and having recurring sec 
ond periods with a potential, of at least said given 
polarity, greater than said determinable voltage, 
Said carrier Wave having present therein an in 
terference Wave and at least the combination of 
said waves having an envelope of a frequency 
lower than said carrier wave and with said en 
velope having at least periodically a magnitude 
less than said determinable voltage, said system 
comprising circuit means, means for applying 
said carrier wave to said circuit means, a single 
stage detector connected to said circuit means 
and including first and Second rectifiers con 
nected in opposition, differential means for es 
tablishing an influencing voltage at substantially 
the magnitude of Said determinable voltage for 
influencing said second rectifier to reduce the 
Voltage output of Said second rectifier, said rec 
tifiers producing a differential output alternati 
ing Voltage during said first period from energy 
from said interference wave and producing a 
differential output voltage during said second 
period from energy from Said carrier and inter 
ference waves with said output voltage having a 
characteristic patterned in accordance with said 
influencing voltage. 

5. The method of obtaining signal intelligence 
from an electromagnetic carrier wave having re 
Curring first and Second periods, respectively, of 
lesser and greater magnitudes of at least a given 
polarity than a determinable voltage, said carrier 
Wave having present therein an interference 
Wave and at least the combination of said Waves 
having an envelope of a freqency lower than said 
carrier Wave and with said envelope having at 
least periodically a magnitude less than said de 
terminable voltage, said method comprising, 
establishing an influencing voltage at the magni 
tude of said determinable voltage, detecting the 
first half wave pulses of Said carrier wave, detect 
ing the opposite half wave pulses of said carrier 
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wave above said determinable voltage, and com 
bining said detected energies in a common load 
to produce thereaCFOSS an alternating voltage 
from said interference Wave during said first 
period. With said alternating Voltage having a 
characteristic patterned in accordance with the 
envelope of Said interference Wave which is 
periodically below said determinable voltage, and 
to Substantially eliminate across said load any 
Said alternating voltage during Said Second 
period. 

6. The method of obtaining signal intelligence 
from an electromagnetic carrier wave having re 
curring first and second periods with a potential 
of at least a given polarity less than and greater 
than a determinable Woltage, respectively, said 
carrier Wave having present therein an inter 
ference Wave and at least the combination of Said 
waves having an envelope of a frequency lower 
than said carrier wave with said envelope having 
at least periodically a magnitude less than said 
determinabie Voltage, said method comprising, 
Separately detecting the positive and negative 
half Wave pulses of Said carrier Wave, establishing 
an influencing voltage at the magnitude of said 
determinable Voltage, influencing the threshold 
of detection of one of Said half Wave pulses by 
said influencing voltage, and combining the de 
tected energies to produce a differential output 
alternating voltage bearing a relationship with 
Said signal intelligence during said first period 
from energy from those interference Waves hav 
ing magnitudes less than said determinable 
voltage. 

7. A radio reception System for obtaining sig 
nal intelligence froin an electromagnetic carrier 
Wave having recurring first and second periods, 
respectively, of lesser and greater magnitudes of 
at least a given polarity than a determinable 
Woltage, said carrier wave having present there 
in an interference wave and at least the combi 
nation of Said Waves having an envelope of a 
frequency lower than said carrier wave and With 
said envelope having at least periodically a mag 
nitude less than said determinable voltage, said 
System comprising, means for establishing an 
influencing Voltage at the magnitude of said de 
terminable voltage, a single stage detector op 
erable from Said combined waves and having first 
and second detector means, means for applying 
Said influencing voltage to said single stage de 
tector, said first detector means detecting the 
first half wave pulses of said carrier Wave, said 
second detector means detecting the opposite 
half Wave pulses of said carrier wave above said 
determinable voltage, and a common load for 
Said detector means to produce therea cross an 
alternating Voltage from said interference Wave 
during said first period with said alternating 
Woltage having a characteristic patterned in ac 
Cordance with the envelope of said interference 
Wave which is periodically below said determin 
able voltage, and to Substantially eliminate across 
Said load any said alternating voltage during said 
Second period. 

8. A radio reception System for obtaining sig 
nal intelligence from an electromagnetic carrier 
wave having recurring first and second periods, 
respectively, with a potential of at least a given 
polarity less than and greater than a determin 
able Voltage, said carrier wave having present 
therein an interference wave and at least the 
combination of said waves having an envelope 
Of a frequency lower than said carrier Wave With 
Said envelope having at least periodically a mag 
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nitude less than said determinable voltage, said 
system comprising, first and second detectors 
separately detecting the positive and negative 
half wave pulses of Said carrier Wave, means for 
establishing an influencing voltage at the magni 
tude of said determinable voltage, means for in 
fluencing the threshold of detection of one of said 
detectors by said influencing voltage, and means 
for combining the detected energies to produce 
a differential output alternating voltage in ac 
cordance with Said signal intelligence during Said 
first period from energy from those interference 
Waves having magnitudes less than said deter 
minable voltage. 

DONALD L. HINGS. 
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