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5 ClainAs. 

this invexation relates to noise reduction in 
electric transmission systems and has for its 
general object to provide improved means for 
limiting the amplitude, steepness of wave front, 
and energy content of interfering noise signals 
and/or pulses in communication or control sys 
terms and the like. 
The invention is particularly adapted for use 

in the Synchronizing signal circuits of television 
and facsimile receivers. The noise limiting 
means disclosed herein are of particular in 
portance when the desired synchronizing signals 
are relatively weak and where they are accom 
panied by erratically spaced short, sharp, noise 
pulses of an amplitude comparable to or greater 
than the amplitude of the synchronizing sig - 
nals. 
AS is well known, in modern electronic televi 

sion systems, means are normally provided at 
the receiver for generating the required horizon 
tal and vertical scanning waves. These Waves 
are generally of a sawtooth shape. Synchro 
nism between the scanning operation at the 
transmitter and at the receiver is usually main 
tained by means of suitably timed and spaced 
synchronizing signals which are transmitted 
with the video signal, as is Well known in the 
art. It has been found, however, that operation 
of the scanning wave generators may be initiated 
upon the arrival of ordinary noise or static 
pulses, thereby destroying the desired synchro 
nism between the scanning operations at the re 
ceiver and transmitter. Under these conditions 
it has been necessary, in the past, to employ rela 
tively insensitive circuits and to operate the re 
ceiver Within a restricted radius froin the trans 
mitter where the desired signals are capable of 
overriding the undesired noise signals. By 
means of the present invention, however, it is 
possible to secure satisfactory television recep 
tion even in areas where the noise signal ampli 
tude is considerably greater than the amplitude 
of the desired signals. 

It has been found that a X:2ajority of the noise 
signals commonly encountered in the reception 
of carrier wave signals are of short duration as 
compared to the shorter periods of the modula 
tion envelope, but they are of considerable am 
plitude as compared to the maximum anapiitude 
of that envelope. Thus noise pulses produced by 
atmospherics, motor car ignition Systems, the 
interruption of electrical circuits generally, and 
the like, may often have an effective duration of 

• considerably less than a microsecond; yet be 
cause of their high amplitude such 'short pulses 
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still possess a high energy content and when in 
pressed on signalling circuits may give rise to 
transients of considerable magnitude. 
According to the present invention there is 

provided in a television receiver or the like, a 
Source of signals, wide-band signal transfer 
meanS, Signal detectOr means, amplitude respon 
sive means for deriving a synchronizing signal 
from the detected signal, a video signal channel, 
a synchronizing signal channel, amplitude limit 
ing means disposed in said last-named channel 
for rendering said channel unresponsive to volt 
ages exceeding a predetermined level, narrow 
band signal transfer means, and a Synchronizing 
signa utilization means. 
Accordingly it is an important object of this 

invention to provide means for preventing the 
appearance of undesired noise or static pulses in 
the various synchronizing circuits and deflecting 
wave generators employed in television receiving 
systems and the like. 
Another object of this invention is to provide 

an amplitude limiting means preceded by a wide 
band signal transfer means and followed by a 
narrow-band signal transfer means for limiting 
the amplitude of undesired noise pulses to a value 
substantially less than that of the desired sig 
nals, and to provide thereafter an amplitude re 
sponsive device for completely removing said un 
desired pulses from said desired signals. 
The invention may best be understood by ref 

erence to the accompanying drawing, the single 
figure of which is representative of the invention 
as employed in a conventional superheterodyne 
type television receiver. 

In the drawing, the rectangle f represents the 
carrier frequency portion of a superheterodyne 
television receiver. In accordance with the in 
vention, the radio frequency and intermediate 
frequency amplifier circuits contained therein 
should be capable of passing a wide-band of fre 
quencies, not less than two and preferably three 
or more megacycles in width. The provision of 
such a wide-band System permits the passage of 
short, sharp, high amplitude noise pulses, with . 
little distortion or widening-out of the pulses. 
The output of the amplifier may be coupled to 
a conventional detector circuit which may com 
prise the diode-pentode V1 and diode load 6, the 
demodulated signal from the load 6 being applied 
to the control grid of the pentode section of V1, 
the latter functioning as the first video fre 
quency amplifier. The signal appearing at the 
output of W may be generally similar to that 
show at a wherein there is represented a de 
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ical expression. Accordingly the invention is 
not to be limited to the specific disclosure, but 
only by the scope of the appended claims. 

I Clain: 
1. In a noise limiting circuit, a modulated 

carrier wave source, said carrier wave having 
modulated thereon at least one desired signal, 
band-pass filter means connected to said source 
for transferring said Waves, said filter being ca 
pable of passing a band of frequencies much 
wider than is required to pass said desired signals, 
signal detector means for demodulating Said car 
rier wave, amplitude limiting means arranged to 
receive the demodulated signal from said detec 
tor and adapted to limit the amplitude of noise 
voltages accompanying the demodulated signal 
to substantially the amplitude of the desired por 
tion of said signal, low-pass filter means follow 
ing said amplitude limiting means and having a 
cut-off frequency just high enough to pass the 
most important frequency components of said 
desired signal, whereby the noise voltages are 
greatly attenuated, and an amplitude responsive 
transfer means adjusted to transfer only a pre 
determined and selected portion of the signal 
passing through said low-pass filter, thereby 
substantially to eliminate the attenuated noise 
voltages. 

2. A noise limiting circuit in accordance with 
claim 1, characterized in that said amplitude re 
sponsive transfer means is adjusted to transfer 
only those portions of the desired signal which 
extend above the average noise level. 

3. In a television receiver employing wide 
band signal transfer means, a signal detector, a 
video signal channel and a picture reconstitut 
ing device coupled to the output of Said detector, 
the combination of selector means for deriving 
synchronizing signals from the output of Said 
detector, amplitude limiting means coupled to 
said selector means for reducing the amplitude 
of disturbance signals to a predetermined ampli 
tude level corresponding Substantially to the 
maximum amplitude of the synchronizing signals, 
low-pass filter means coupled to said amplitude 
limiting means for greatly attenuating the dis 
turbance signals without detrimentally affecting 
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3. 
the synchronizing signals, whereby the disturb 
ance signals by virtue of their greater high fre 
quency Content are greatly reduced in amplitude 
relative to the Synchronizing signals, means coul 
pled to said filter means for generating deflect 
ing voltage Waves in synchronism with the syn 
chronizing signals, and means for applying said 
waves to said picture reconstituting device. 

4. In a television receiver employing wide 
band signal transfer means, a signal detector, a 
video signal channel and a picture reconstituting 
device coupled to the output of said detector, the 
combination of selector means for deriving Syn 
chronizing signals from the output of said detec 
tor, amplitude limiting means coupled to said 
selector means for reducing the amplitude of 
disturbance signals to a predetermined amplitude 
level corresponding substantially to the maxi 
mum amplitude of the synchronizing signals, 
low-pass filter means coupled to said amplitude 
limiting means for greatly attenuating the dis 
turbance signals without detrimentally affecting 
the Synchronizing signals, whereby the disturb 
ance signals by virtue of their greater high fre 
quency content are greatly reduced in amplitude 
relative to the Synchronizing signals, amplitude 
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responsive means coupled to said falter means for 
selecting the synchronizing signals substantiaily 
to the exclusion of the disturbance signals, means 
coupled to said last-named means for generating 
deflecting voltage waves in synchronism with the 
synchronizing signals, and means for applying 
said waves to said picture reconstituting, device. 

5. A television receiver in accordance with 
claim 4, characterized in that said selector means 
and said amplitude-responsive means each in 
cludes a vacuum tube biased below plate current 
cut-off, whereby only voltages exceeding a prede 
termined amplitude level are transferred by the 
tube, and said amplitude limiting means com 
prises a vacuum tube diode in shunt with the 
Synchronizing signal channel and biased so as 
to be conductive only to signal voltages exceed 
ing the maximum amplitude of the synchronizing 
signals. 
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