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Claims. (CI. 250-20) 
This invention relates to modulated-carrier. 

Signal-receiving apparatus of the type adapted to 
receive information conveyed by a modulated 
carrier Wave and wherein the incoming signals, 
picked up by an antenna, pass through one 
or more carrier-frequency stages, which in the 
case of Superheterodyne receivers includes inter 
Inediate-frequency stages, before the informa 
tion, which may consist of audio or television 
Signals, is detected in a detector stage and passed. 
On to the output stage or stages. 
in Such apparatus it is known that there may 

be picked up by the antenna, together with the 
desired signals, "noise' signals which interfere 
With the reproduction of the desired signals and 
Willich, if of Sufficient strength, may completely 
Spoil reception of the desired signals. Such noise 
signals may be produced, for example, by at 
InoSpheric conditions, or by electrical machines. 

t is an object of this invention to provide 
means which increase the ratio of signal energy 
to noise energy transmitted from the antenna 
to the detector and output stages of modulated 
carrier signal-receiving apparatus, thereby re 
ducing the effect of received noise signals. 

Figs. 1, 2, and 3 of the drawing are character 
istic wave forms utilized to explain the invention 
While Figs. 4 and 5 are schematic circuit dia 
grams of different embodiments of the invention. 
The principle underlying the invention is best: 

explained with reference to Figs. 1, 2, and 3 of 
the accompanying drawing. In Fig. 1 curve (a) 
represents the wave form of several cycles of an 
amplitude-modulated carrier wave. Dotted curve . 
(b) shows, by way of example, an irregular noise 
signal occurring within these cycles of the car 
rier wave. The energy of the carrier wave (a) 
varies regularly in time, being a maximum when 
at P and Q, and a minimum when the carrier 
amplitude is zero, for example, at R. On the 

I other hand, the times of maximum energy of 
noise signals (b) do not coincide, except by a 
rare chance, with the times of maximum energy 

It will be seen that the 
mean value of the ratio of signal energy to noise 

. . energy transmitted from the antenna to the de 
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tector and output stages is increased if signals 
are allowed to pass only when the energy level 
of the carrier wave is high. This may be seen 
more readily from Fig. 2 which shows the effect 
at the detector input, of a carrier-wave signal 
receiving system, of allowing signals to pass only 
during the quarter cycles, in which the energy 
of the carrier wave is a maximum. 

Fig. 2 illustrates one manner in which the said 
ratio naay be increased. It will be understood 
that the intervals during which signals are al 
lowed to pass may occur in every cycle, or in 
every group of cycles of the carrier wave; thus, 
if f is the frequency of the carrier wave, the fre 
quency at which the active intervals occur may 
be 2.j/n, where n may be any finite integer. The 

however, be too low, for then the higher modula 
tion frequencies may be lost. Maximum signal 
energy is applied to the detector when the fre 
quency is 2f but it will be seen later that the 
frequency f is, in general, preferable. Further 
more, each interval during which signals are 

frequency at which the intervals occur must not, 
.0 

ls 
allowed to pass may be different from one quar 
ter-cycle, so long as it is substantially less than . 
one half-cycle, and not substantially less than 
One quarter-cycle. 
ratio increases as the interval during which sig 
nais are allowed to pass decreases, but the signal 

The effective signal-to-noise 
20. 

energy supplied to the detector simultaneously 
decreases; in practice it is found that such in 
terval has a lower limit beyond which no percep 
tible further improvement in performance is 
obtained. ... 
According to the invention modulated-carrier 

signal-receiving apparatus of the type specified 
comprises, means for periodically opening and . 
closing the path of the signals through the sig 
nal-translating channel of the apparatus at a 
point preceding the detector and output stages, 

2f/22, where f is the carrier frequency and n is 
any finite integer, preferably small, the phase 
of the open intervals being such that one peak 
of the carrier Wave occurs during each open in 
terval, and each open interval being substantially 
shorter than Azi. . . . . . . . 

In order to produce the switching action, open 

translating channel of the receiving apparatus, 
there may be included in the signal path a modu 
lator of the type known as a “chopper'. This 
type is well known in the art and requires no 
detailed description. As an example, a chopper 
nodulator inay comprise a rectangular-wave 
nodulator in which the modulating oscillation 
consists of a rectangular wave which biases, the 
non-linear elements of the modulator so as to 

the frequency of the opening and closing being 

35 

*ing and closing the signal path in the signal 

render then conducting and non-conducting 
during alternate half-cycles; if the frequency, of 
this modulating oscillation is 2f/n as aforesaid 
and its phase is suitably related to that of the in 
coming carrier, the signal path is then opened 
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2 
during the conducting half-cycie and closed 
during the non-conducting half-cycle as re 
quired. The rectangular-wave modulator may 
comprise a multi-grid frequency changer valve 
of the type usual in the art, to one control grid 
of Which is applied the incoming signal and to 
the other control grid of which is applied the 
rectangular Wave or other modulating oscilla 
tion, the output being passed to the detector and 
Output stages. Thus a Wave of the form shown 
in Fig. 2 may be obtained by heterodyning the 
carrier wave of Culve (d) of Fig. 1, in such a fre 
quency changer or chopper-modulator, With a 
rectangular Wave of the form shown in Fig. 3. 
The modulating oscillation of the rectangular 
Wave modulator may be produced locally, in 
which case the local oscillator is preferably elec 
trically synchronized with the incoming carrier 
Wave in known manner in order to maintain the 
correct phase relationship. A schematic circuit 
diagram of a System in accordance With the in 
vention utilizing a local oscillator synchronized 
with the incoming carrier wave in the intermedi 
ate-frequency channel of a Superheterodyne re 
ceiver is shown in Fig. 4. The receiver comprises, 
in cascade, an antenna-ground circuit is, , a 
radio-frequency selector and amplifier 2, a 
frequency changer or oscillator-modulator 3, 
an intermediate-frequency amplifier 4, a chop 
per-modulator 5, a second intermediate-fre 
quency amplifier 6, a detector and audio 
frequency amplifier , and a Sound reproducer . 
8. In order to provide a control bias for caus 

ing chopper-modulator 5 to become conductive 
periodically, there is provided a local oscillator 
9 for generating oscillations of the wave form 

illustrated in Fig. 3. These output Oscillations of 
local oscillator 9 are applied to chopper-Iinodula 
tor 5 in order to provide the SWitching Opera 
tions. A synchronizing signal, derived from a 
point in the signal-translating channel of the 
receiver preceding chopper-modulator 5, is ap 
plied to local oscillator 9 through conductors 
20, 2 to maintain the correct phase between the 
output of the locally-generated Oscillations and 
that of the incoming signal. 

Neglecting for the moment the operation of the 
parts of the System involved in the present in 
vention, the System described includes the con 
ventional features of a Superheterodyne receiver. 
The operation of Such receiver being well under 
stood in the art, a detailed explanation thereof 
is deemed to be unnecessary. Briefly, however, 
a desired modulated-carrier signal intercepted by 
antenna O is selected and annplified in amplifier 
f2 and converted in oscillator-modulator 3 to an 
intermediate-frequency modulated-carrier sig 
nal. This signal is amplified by intermediate 
frequency amplifier 4 and translated therefrom 
to intermediate-frequency amplifier 6 through 
chopper-modulator 5. The output of interme 
diate-frequency amplifier 3 is detected and 
amplified by detector and audio-frequency 
amplifier 7 and reproduced by loudspeaker 8 
in a conventional manner. 

Local oscillator f9, generating oscillations of 
the Wave form of Fig. 3 and having the proper 
phase With reference to the internmediate-fre 
quency signal, is utilized to turn the signal-trans 
lating channel of the receiver on and off at a 
predetermined frequency by means of chopper 
modulator 5 in the manner described above. 
This means for turning the signal-translating 
channel of the receiver on and off includes means 
responsive to the Synchronizing signal derived 

2,194,292 
from Conductors 20 and 2? for maintaining the 
phase of the open interval at the optimum value 
With respect to the carrier-frequency signal, that 
is, at Such value that at least one maximum of 
the carrier-frequency signal occurs during each 
Open interval. 
The System of Fig. 5 is generally similar to that 

Of Fig. 4 and similar circuit elements have been 
given identical reference numerals. The system 
of Fig. 5 differs from that of Fig. 4 primarily in 
the method of obtaining the rectangular-control 
voltage for chopper-modulator 5. In order to 
provide this control, there is provided a highly 
Selective amplifier 24 and a limiter 25, coupled 
to the intermediate-frequency channel of the 
receiver. Amplifier 24 may comprise a conven 
tional amplifier circuit together with a highly 
Selective circuit, the Selective circuit being tuned 
to the intermediate frequency of the system. A 
Sine Wave of the frequency of the intermediate 
frequency signal is thus provided by the output 
of Selector 24. This sine Wave is limited at the 
p'oper values by limiter 25 to provide a signal 
having a Substantially rectangular Wave form. 
This wave form is applied to chopper-modulator 
is to provide SWitching of the signal-translating 
channel of the receiver in the manner described 
above. In the circuit of Fig. 5 exact synchronism 
is automatically ensured. This is one reason, as 
aforesaid, the frequency f is preferable. 
Any of the other known arrangements for re 

ducing the effects of noise, for example, ampli 
tude-limiting devices, may be included in any 
embodir, ent of the invention. 
While there have been described What are at 

present considered to be the preferred embodi 
inens of this invention, it Will be obvious to those 
skilled in the art that various changes and modi 
fications may be made therein Without departing 
from the invention, and it is, therefore, aimed in 
the appended claims to cover all Such changes 
and modifications as fall within the true Spirit 
and scope of the invention. 
What is claimed is: 1. A carrier-frequency signal-receiving Systein . 

comprising, a signal-translating channel, means 
in said channel for effectively opening and clos 
ing the path of signals through said channel at 
a predetermined frequency, the frequency of said 
opening and closing being 2f/n, where n is any 
finite integer, and f is the carrier frequency of 
said signal, and means included in said first 
mentioned means for maintaining the phase of 
the open intervals such that one maximurn of 
said carrier-frequency signal occurs during each ... 
open interval, each open interval being Substan 
tially shorter than /2f. 

2. A carrier-frequency signal-receiving System 
comprising, a signal-translating channel, means 
in said channel for effectively opening and clos 
ing the path of signals through Said channel at 
a predetermined frequency, the frequency of said 
opening and closing being equal to the carrier 
frequency of said signal, and means included in 
said first-mentioned means for maintaining the t; 
phase of the open intervals Such that one maxi 
mum of said carrier-frequency signal occurs dur 
ing each open interval, each open interval being 
substantially Smaller than one-half the period 
of said carriel frequency. 

3. A carrier-frequency signal-receiving system 
comprising, a signal-translating channel, means 
comprising a chopper-modulator in said chan 
nel for effectively opening and closing the path 
of Signals through said channel at a predeter 
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2,194,292. 
mined frequency, the frequency of said opening 
and closing being 2f/n, where n is any finite 
integer and f is the carrier frequency of said sig 
nal, and means included in said first-mentioned 
means for maintaining the phase of the open in 
tervals such that one maximum of said carrier 
frequency signal occurs during each open inter 
val, each open interval being substantially short 
er than 2.f. 

4. A carrier-frequency signal-receiving system 
comprising, a signal-translating channel, means 
comprising a chopper-modulator in said channel 
for effectively opening and closing the path of 
signals through said channel at a predetermined 
frequency, a highly-selective circuit for deriving 
from said channel at a point preceding said mod 
ulator a Voltage for controlling said opening and 
closing, the frequency of said opening and clos 
ing being 2f/n where n is any finite integer and f. 
is the carrier frequency of Said Signal, and means 
included in said first-mentioned means for main 
taining the phase of the open intervals such that 
one maximum of said carrier-frequency signal 
occurs during each open interval, each open in 
terval being substantially shorter than %f. 

5. A carrier-frequency signal-receiving system 
comprising, a signal-translating channel, means 
comprising a chopper-mcdulator in Said channel 
for effectively opening and closing the path of 
signals through said channel at a predetermined 
frequency, a highly-selective circuit tuned to the 
carrier frequency of said signal for deriving a 
signal from said channel at a point preceding 
said modulator, means for limiting said derived 
signal, and means for utilizing said limited sig 
nal for controlling said opening and closing, the 
frequency of said opening and closing being 2f/n, 
where n is any finite integer and f is the carrier 

3. 
frequency of said signal, the phase of the open 
interval being such that one maximum of Said 
carrier-frequency signal occurs during each open 
interval and each open interval 
tially shorter than Af. 

6. A carrier-frequency signal-receiving system 
comprising, a signal-translating channel, near S. 
comprising a chopper-modulator in Said channel 
for effectively opening and closing the path of 
signals through said channel at a predetermined 
frequency, a local oscillator for generating coin 
trol oscillations for said nodulator, means for 
deriving a signal from said channel at a point 
preceding said, modulator for determining the 
phase of said locally-generated oscillations, the 
frequency of said opening and closing being 2f/12, 
where n is any finite integer and f is the carrier 
frequency of said signal, the phase of the open 
intervals being such that one maximum of said 
carrier-frequency signal occurs during each open 
interval and each open interval being 
tially... shorter than 2.f. - 

7. A carrier-frequency signal-receiving system 
of the superheterodyne type comprising, an in 
termediate-frequency signal-translating channel, 
means in said channel for effectively opening and 
closing the path of signals through said chan 
nel at a predetermined frequency, the frequency 
of said opening and closing being 2f/n, where n : 
is any finite integer and f is the carrier fre 
quency of said signal, and means included in said 
first-mentioned means for maintaining the phase 
of said open intervals. Such that one maximum 
of said carrier-frequency signal occurs during 
each open interval, each open interval being sub 
stantially shorter than %f. r 
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