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5 Claims.

This invention reiates to neoise reduction in
electric trensmission systems and has for its
general object to provide improved means for
limiting the amplitude, steepness of wave front,
and energy content of interfering mnolse signals
and/or pulses in communication or control sys-
tems and the lke.

The invention is particularly adapted for use
in the synchronizing signal circuits of television
and facsimile receivers. The mnoise limiting
means disclosed herein are of particular im-
portance when the desired synchronizing signals
are relatively weak and where they are accom-
panied by erratically spaced short, sharp, nolse
pulses of an amplitude comparable to or greater
then 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 sarrival of ordinary noise or static
pulses, thereby destroying the desired synchro-
nism between the scanning operations ai. the re-
ceiver and transmitter. Under these condiiions
it has been necessary, in the past, to employ rela-
tively insensitive circuits and to operate the re-
ceiver within a restricted radius from the trans-
mitter where the desired signals are capable of
overriding the undesired noise signals. By
means of tie present invention, however, it is
possible to secure satisfactory television recep-
tion even in areas where the noise signal ampl-
tude is considerably greater than the amplitude
of the desired signals.

it has been found that a majorlty of the noise
signals commonly encountered in the reception
of carrier wave signals areof 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 amplitude
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 s microsecond yet he-
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cause of their high amplitude such’short pulses 58

still possess s high energy content and when im-
pressed on signalling circuits may give rise to
transients of considerable magnitude.

According to the present invention there is
provided in s 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 limjt-
ing means disposed in said last-named chahnel
for rendering said channel unresponsive to volt-
ages exceeding s predetermined  level, narrow-
band signal transfer means, and a synchronizing
signal utilization means,

Accordingly it is an important object of this
invention to provide means for preventing the
appearance of undesired nolse 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 &
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 & conventional superheterodyne
type television receiver.

In the drawing, the rectangle | 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-
guencies, not less than two and preferably three
or more megacycles in width. The provision of
such @ wide-band system permits the passage of

short, sharp, high amplitude noise pulses, with

little distortion or widening-out of the pulses.
The cutput of the amplifier { may be coupled to
e conventional detector circuit which may com-
prise the diode-pentode Vi and diode load 6, the
demodulated signal from the load 6§ being applied
to the control grid of the pentode section of Vi,
the latter functioning as the first video fre-
guency amplifier. The signal appearing at the
output of Vi may be generally similar to that
shown at @ wherein there is represented a de-
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tected composite signal comprising 8 video par=-
tion 28, & blanking pulse 28, and s synchronizing .
signal 28, At 21 there is represented a shori,
high ampiitude noise pulse. - This composite sut-
put signal may be applied to & further videc am-
plifier 2 whose output may, in iurn, be coupled
to the control g“id of a suiteble plcture reconsii-
tuting device 3.

The signal shown at a may also be impressed
on the input circult of a synchronizing signal
pick-off tube Va, which is preferably bissed, by
mesns of the batiery 8, to a point belew plate
current cut-off, whereby only those paris of the
signal @ which exceed the amplitude level 28
are transferred by the tube Vi, The provision
of such an amplitude responsive means resuits
in the appearance, across the plate load of Vs,
of s signal b from which the video signal 25
and part of the blanking pulses 28 have been re-
‘moved. The signal b wili, of course, be reversed
in phase with respect to the signal ¢. The orig-
inal phase relation may be obtained again how-
ever in the output of the penuoda section of the
amplifier Vi.

In shunt with the output of Vs there may be
connected @ suitable amplitude limiting msans,
comprising, for example, the dlode section i% of
the tube Vs. The anode of this diode may be
given an initial negative biaes, with respect to
its cathode, derived from the voltage source {8,
by way of the resistor (4. Preferably this bias
is"so adjusted that the maximum outpub signal
amplitude at ¢ (the junction of the diode anocde
and the resistor {4) cannot exceed the ampli-
tude of the desired synchronizing signal 4. Ac-

" cordingly the high amplitude noise. pulse 24, as
shown at a and b, is reducéd in smplitude to
that of the synchronizing pulses as illustrated by
the noise pulse 22 af c.

Following the amplitude limiting means there
may be provided & low-pass or narrow-band fii-
ter, comprising, for example, the series inductor
it and shunt capacitors {2 and {3. This fiiter
is preferably terminated at both ends in its char-
acteristic impedance.. These terminations. may
comprise the resistors i€ and {5 in combination
respectively with the output impedance of Vi
and the input impedance of the fubes Vs and Vs
as will be clear to one skilled in the art.

In passing through ithe low-pass flter
{1—12—{3, the signal ¢ suffers a considerable
attenuation of its higher harmonic components,
appearing at the grid of the tube V4 somewhat
as represented at €. Thus the corners and peaks
of the synchronizing pulses 24 shown at ¢ are
smoothed or rounded off, while the amplifude
of these pulses may be reduced by perhaps id
or 15%. However because of the very short du-
ration of the noise pulse 22 accompanying the
signal e, snd-because a large part of the energy
of the noise pulse resides in very high frequency
components, the noise pulse emerges from the
low pass filter in 2 highly sttenusted condition,
as shown at 28 in the drgwing d. It has been
found that the pulse 23 wiil be generally of the
form of & repidly damped, low amplitude wave
having possibly only one or two aliernations, and
whose maximum amplitude is possibly less than
159, of thai of the synchronizing puises 26.

By employing still apnother amuplitude respou-
“sive device, as contemplated by this invention,
the highly attenuated noiss pulses 28 may be

" virtually completely removed from ihe desirved

puise signals. Accordingly there may be pro-
vided g vacuum tube Vs biased =0 far below plate
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current cug-off that only signa.ls having an afl-
plitude exceeding thafl indicated by the dotizd
line 38 are amplified by the fube. In some cases
the bias volisge source {6 inay be employed for
this purpose in addition to its function as & blas
source for the diede 18 as hereinbefore set forth.
Alternatively a separate soures may be emploved
when -desirable. The signal sppesring et the
anode of the tube Vi is represented at ¢, where
it wili be nofed thsit the synchronizing pulses
27 are r*omp.etel, iree of the undesired noise
signal.

Iin the drawing the tube Vi is employed {o sup-
ply synchronizing pulses to & horizontal synchro-
nizing generator {8. A second tube Vs may be
coupled to the osutpub of the low-pass flter by
means of & resistance-capacity low-pass filter
§7-——i8, whereby the tube Vs may be meads re-
sponsive only to the vertical synchronizing pulses
which occur at g lower rate than do the horizon-
tal pulses. The tube Vs may be made respon-
sive only to the amplitudes in excess of the level
88 by connecting its grid to the grid of Vs or
to a seperate biasing source. The tube Vs may
be employed to supply synpchronizing pulses to
the vertical synchronizing generator 28. The de-
flecting voitage waves. generated in the gener-
ators 19 gnd 28 may be supplied to the horizon-
tal angd vertical deflecting coils § and 4 respec-
tively, as Is well understood in the art.

The system hereinbefore described was inves-

 tigated with respect to a modern 441-line tele-
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vislon sysiem., In 2 é41-lne, 30-{rame per sec-
ong, inierlaced television system the horizontal
synchronizing pulses occur at the rate of 13,230
per second. According to one system these pulses
are of 2 generally trisngular shepe, and it was
determined by means of an analysis of the pulse
that about 97% of the energy content of the
synchronizing pulse resides in freguency com-
ponents below the 40th harmonic. Thus the syn-
chronizing pulses may be passed, with no im-
portant loss or distortion, through a low-pass.
filter having a pass-band up to about cne-half
megacycle. But when the previously limited or
truncated noise pulses are passed through such
3 relatively narrow-band filter they suffer a fur-
ther considerable loss in their energy content
and g further important improvement in the
signal-noise ratic obiains. At the same time,
the noise pulses also sufier a very material loss
in amplitude. This obtains because of the en-
tirely inadenuste band width of the filter 4 in-
sofar as the noise pulseg are concerned. Conse-
gquently these short noise pulses may glve rise
only to low amplitude transients which frequent-
1y do not excesd 25% of the amplitude of the
desired synchronizing pulses.

In an alternative grrangement, the circuit ele-
ments following the pick-off tube Va2 might be
provided in dupiicate, one channel being allotted
10 the horizontal, end the other {o the vertical
synchronizing pulses. 2Means for separating ver-
tical and horizontal synchronizing pulses are too
well known in the art to require illustration
thereof. An advaniage of such & system would
reside in the provision of separaie narrow-band
filters in each channel, compsrabis to the Alter
§i-—{8—i3 shown, but each especially designed
in accordance with the frequency and wave shape
of the synchronizing signals to be passed by it

Although the invention has been:deseribed with
particular reference o the embodiment  jllus-
trated in the drawings, it will be understood that
the invention is capable of varisus forms of phys-
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jcal expression. Accordingly the invention is
not to be limited to the specific disclosure, but
only by the scope of the appended claims. .

I claim: )

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
recelve the demodulated signal from sald 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 sald 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 slgnal, 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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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 cou-
pled to said filler 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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respobsive means coupled to said filter 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 & 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 -

’

DAVID B. SMITH.




