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This invention relates to television receiving
systems and particularly to apparatus for re-
ducing the effects caused by the reception of un-
desired noise currents, static and the like.

According to conventional television practice
employing United States standards, the video
signals are transmitted by negatively modulating
o carrier wave. That is, maximum picture bright-
ness is represented by a minimum carrier ampli-
tude or intensity and minimum picture bright-
ness is represented by an intermediate carrier
amplitude or intensity. For transmitting syn-
chronizing signals no modulation of the carrier is
effected so that amplitude or intensity thereof is
ot 2 maximum.

The scanning voliage generators for control-
ling the deflection of an electron beam on the
screen of the receiver viewing tube are synchro-
nized with the received signals by the maximum

intensify carrier representing the synchronizing =

signals. When interference, such as noise cur-
rents, static or the like is superimposed upon the
carrier in a manner to increase the amplitude or
intensity thereof, coincidentally with a synchro-
nizing signal, a synchronizing signal of excessive
voltage is applied to the seanning generators and
may have harmiul effects upon this apparatus or,
at least, will produce faulty synchronizing there-
of. Also, excessive voltages produced by receiv-
ing interference effects during reception of the
intelligence signals may cause damage to the
screen of the viewing tube.

As is well understoed in the art, there have been
proposed numerous devices employing biased di-
odes for mitigating the effects of interference.
Since the primary purpose of these devices is to
limit the noise currents superimposed upon the
carrier wave coincidentally with the intelligence
signals, the biasing voltage varies as a function
of the variable carrier wave intensity representing
the intelligence signals. For example, one €X-
pedient is to vary the biasing voltage in accord-
ance with the average signal intensity of the car-
rier wave. Apparatus fynctioning in such a man-
ner has little or no value for eliminating noise
currents from the synchronizing signals used in
television systems. This is apparent when it is
considered that synchronizing signals are repre-
sented invariably by the same carrier intensity.
Apparatus, the functioning of which is dependent
upon a portion of a carrier which is variable in
intensity, is unsuitable for use to produce uniform
elimination of interference from other portions of
g, carrier which are invariable in intensity.

It, therefore, is an object of this invention to
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2

provide an improved method and apparatus for
limiting noise currents in television systems em-
ploying a negatively modulated carrier.

Another object of the invention is to provide, in
a negatively modulated television receiving sys-
tem, means to eliminate roise currents from syn-
chronizing signals.

Tn accordance - with the present invention,
there is provided a novel methed of and means
for reducing the effects caused by the reception
of ncise currents in television apparatus where
such apparatus is used to receive a negatively
modulated carrier wave in which an interme-
dgiate intensity represents minimum picture
brightness. The essential steps of this method
include the demodulation of the carrier wave to-
gether with any superimposed noise currents, the
development of a voltage which represents the
excess intensity of the nocise currents over the
maximum carrier intensity, and the combination,
in opposite polarity, of the demodulation product
and the developed voltage. Thus, the effect of
the noise currents is reduced by an amount equal
to that by which the currents exceed the maxi-
mum carrier intensity.

The method, in accordance with the present in-
vention, may be carried out by apparatus in which
there is provided a signal detector to demodu-
late a received carrier wave including any inter-
ference which may be superimposed thereon. A
noise-limiting detector also is provided and is
biased to demodulate only those portions of the
received carrier wave which exceed in intensity
the carrier wave representing the synchronizing
signals. There alsois employed a load impedance
which is connected in & manner s¢ as to be com-
mon to both of the detectors, whereby the carrier
wave of excessive intensity may be nullified there-
in. ‘The biasing of the noise-limiting detector is
controlled by the synchronizing signals. The
time constant of the noise-limiting detector cir-
cuit is such that the biasing voltage is sufficiently
constant to enable its use for automatic volume
control purposes.

For a better understanding of the invention, to-
gether with cther and further objects thereof, ref-
erence is had to the following description taken
in connection with the accompanying drawing
and its scope will be pointed out in the appended
claims.

Tn the accompanying drawing, the single figure
is a circuit diagram of & superheterodyne televi~-
sion receiver, partly schematic, embodying the
present invention.

Referring now particularly to the drawing,
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there is shown schematically, the radio frequency
and intermediate frequency portions | of the re-
ceiver connected to an antenna 2. The output
circuit of the intermediate frequency amplifier is
connected to a signal demodulating circuit includ-
ing the series connection of a diode 3, a load in-
ductor 4 and a load resistor 5. The load imped-
ance comprising the inductor and the resistor is
shunted in the usual manner by a filter con-
denser 6.

There also is provided, in shunt with the sig-
nal detector diode 3 g circuit including a noise-
limiting diode detector 7 and a parallel arrange-
ment of a condenser 8 and 3 resistor 9. The di-
odes 3 and T are inverted with respect to each
other,

An automatic volume contro] filter circuit in-
cluding a resistor 10 and a condenser {1 is con-
nected to the anode of the noise-limiting diode

detector 7. A connection {2 from the point be-

tween the resistor 19 and the condenser I{ is
made to the appropriate receiver circuits in g con-
ventional manner for effecting automatic volume
control thereof.

The television apparatus is connected in a man-
ner to derive the intelligence and control signals
therefor from the load impedance of the diode
detectors. A connection is made from 2 point on
the resistor 5 to the input circuit of a, video am-

plifier 13. The output circuit of this amplifier is :

connected to the control grid of a cathode ray
viewing tube [4. Also connected to the same
point on the resistor 5 is the input circuit of ap-
paratus 15 which functions in g conventional

manner to separate the line and frame synchro- 3

hizing signals by means of which the horizontal
and vertical secanning wave generators are main-
tained in synchronism with the received signals.
These generators are connected respectively to
two sets of deflecting elements 16 and i1 respec-
tively, for the control of the cathode ray tube
electron beam.

The values of the load inductor 4, the load re-
sistor § and filter condenser 6 are such that the
time constant of the cireuit comprising these ele-
ments is suitable to eliminate the carrier fre-
quency from the voltage which is developed in the
load resistor 5 and, at the same time, to permit
the development of this voltage as an accurate
reproduction of the carrier wave envelope pro-
duced by the intelligence and synchronizing sig-
nal modulations.

The values of the condenser 8 and the resistor
9 are chosen so that the time constant of the
circuit comprising these elements is of an order
sufficient to maintain the anode of the diode T
at a voltage which is at no time less than the
carrier intensity corresponding to the blackest
portion of the picture. Preferably, this voltage
should be maintained at g value closely approxi-
mating the maximum carrier intensity represent-
ing the synchronizing signals.

Referring now to the operation of the system,
a carrier wave, having modulated thereon the
video and synchronizing signals, is received and
converted into an intermediate frequency by the
apparatus . The positive half cyecles of the in-~
termediate frequency are conducted through the
signal diode detector 3. Thus, there is developed
in the load resistor 5 a unidirectional voltage
which varies in magnitude in accordance with
the varying intensity of the carrier wave, A
suitable portion of this voltage is utilized for re-
production of the picture by the television ap-
paratus in the conventiona] manner.
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Upon receipt of a synchronizing signal repre-
sented by a maximum carrier intensity, the small
charging current necessary to reestablish a volt-
age corresponding to the maximum carrier in-
tensity across the condenser 8 is obtained by con-
ducting the negative half cycles of the synchro-
nizing signal through the noise-limiting detector
1. Because of the time constant selected for the
storage circuit associated with this tube, there is
only a small dissipation of the charge of the con-
denser 8 through the resistor 9 occurring between
successive synchronizing signals. It is seen that,
by the poling of the diode 1, the potential of
the condenser 8 is of g character to maintain the
anode of this diode at a negative potential which
is at all times greater than the negative half
cycles of the intelligence signal portion of the
carrier. Consequently, there is effected no recti-
fication of the negative half cycles of the video
signals.

When there is interference superimposed upon
the carrier coincidentally with, and having an in-
tensity exceeding the normaj intensity of, the
carrier representing a synchronizing signal, the
full intensity of the received carrier will effect the
development in the load resistor 5 of a voltage
which is higher than the normal voltage devel-
oped therein to represent g synchronizing sig-
nal. This voltage is developed by the rectifica-
tion of the positive half cycles of the carrier by
the signal diode detector 3. However, the exces-~
sively high negative half tycles of the carrier are
rectified by the noise-limiting diode detector 1,
thereby developing a neutralizing or nullifying
voltage in the load resistor 5. The magnitude of
the nullifying voltage is equal to the excess in-
tensity of the carrier with the superimposed in-
terference over the normal intensity of the car-
rier. The current, by means of which the nulli-
fying voltage is developed in the load resistor 5,
is of opposite polarity to the current by means of
which the excess synchronizing voltage is de-
veloped in this resistor. Therefore, the two
voltages are of opposite polarity ang it is seen
that the excess voltage is effectively eliminated
from the synchronizing signals.

Following the reception of such a mutilated
synchronizing signal the anode of the current
limiting diode detector 7 is biased to a greater
negative potential than that developed by nor-
mal synchronizing signals, It ig desirable to pro-
vide the potential storage circuit including the
condenser 8 with a time constant such that the
biasing of the diode T will be restored to the nor-
mal maximum potential by the time that the fol-
lowing synchronizing signa] is received. How-
ever, as in all devices of thig character, should
the interference be of a nature to cause the mu-
tilation of successive synchronizing signals, the
biasing of the dicde 1 wil] become more and more
negative. However, such a condition is rarely
encountered in practice with the result that the
potential of the anode of the diode 1 is main-
tained substantially constant, at a value corre-
sponding to the carrier intensity representing the
synchronizing signals.

For this reason the biasing voltage is well suit-
ed for use in automatic volume. control circuits,
An automatic volume control voltage derived in
the present manner is a more accurate represen-
tation of the signaj strength than is g similar
voltage derived as a function of the average in-
tensity of the intelligence signals. This average
intensity reflects either one or both of two con-
ditlons. One condition is where there is a varia-
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tion of the signal strength. The other condition
is where the signal, in order to represent the in-
telligence accurately, has a low intensity for a
substantial period of time. In either case the
magnitude of the automatic volume control volt-
age is varied, whereas it 1s only in the first case
that there is 2 need for varying it.

An automatic volume control voltage, derived
in the manner disclosed herein, will vary only in
response to the variation of the strength of the
received signals. This is accomplished by deriv-
ing the voltage under the control of signals which
invariably are represented by a predetermined
carrier intensity. Of course, when the signal in-
tensity varies because of fading or other atmos-
pheric conditions, the strength of the received
signals of the predetermined carrier intensity
also varies and this variation properly is reflect-
ed in the magnitude of the automatic volume
control voltage derived therefrom.

The noise-limiter in accordance with this in-
vention also serves to protect the viewing screen
of the cathode ray tube 14, in the case where the
video signals are subjected to interference effects
exceeding in intensity the intensity of the syn-
chronizing signals. Such a result is obtained in
a manner which should be clear from the fore-
going description. In rectifying the positive half
cycles of the carrier wave representing the video
signals, any interference which is present in the
received carrier wave which is of a character to
increase the intensity of the carrier wave over
its synchronizing signal intensity, would produce
2 voltage in the load resistor which may be
high enough to damage the screen of the viewing
tube 18. However, since negative half cycles of
the carrier wave exceeding the intensity of the
synchronizing signals also are demodulated,
there is produced a voltage in the load resistor
which is sufficient in magnitude to nullify the
excessive voltage produced by rectification of the
positive half cycles. Consequently, it is seen that
there is no part of the television apparatus which
is subjected at any time to voltages in excess of
the voltage representing the synchronizing sig-
nals.

While there has been described what at pres-
ent is considered the preferred embodiment of
the invention, it will be obvious to those skilled
in the art that various changes and modifica-
tions may be made therein without departing
from the invention, and therefore, it is 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. Tn a television receiver, means for receiving
a carrier wave variably modulated between mini-
mum and intermediate intensities to represent
intelligence signals and invariably modulated
periodically to maximum intensity to represent
synchronizing signals, said carrier wave at times
having superimposed thereon interference effects
exceeding said maximum intensity, a load im-
pedance, means for develoning in said impedance
s umnidirectional voltage of one polarity varying
in intensity proportional to the intensity of said
carrier wave, and means variably responsive as &
function of said maximum carrier wave intensity
for developing in said impedance a unidirectional
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voltage of opposite polarity coincident with the
occurrence of and proportional to the excess in-
tensity of said carrier wave Over said maximum
intensity, whereby to nullify the effect of said
interference in said load impedance.

2. In a television receiver, means for receiving
g carrier wave variably moduiated between mini-
mum and intermediate intensities to represent
inteliigence signals and invariably modulated
periodically to maximum intensity to represent
synchronizing signals, said carrier wave at times
having superimposed thereon interference effects
exceeding said maximum intensity, a load im-
pedance, a signal diode detector comnected to
rectify all positive half cycles of said carrier wave
for the development in said 1oad impedance of &
unidirectional voltage of one polarity correspond-
ing to the modulations of said carrier wave, a
noise-limiting diode detector connected in inverse
polarity to said signal detector, means utilizing
negative half cycles of said maximum intensity
carrier wave to bias said noise-limiting detector
for operation only in response to negative half
cycles of said carrier wave exceeding said maxi-
mum intensity, and means for combining the
products of said rectifications in said load im-
pedance, whereby to nullify the effects of said ex-
cessive carrier wave intensities in said impedance.

3. Tn apparatus for receiving television signals
comprising a carrier wave variably modulated be-
tween minimum and intermediate intensities to
represent intelligence signals and invariably
modulated periodically to maximum intensity to
represent synchronizing signals, the method of
reducing the effects caused by the reception of
undesired noise currents which includes the steps
of, developing a voltage of one polarity repre-
senting the television signals having noise cur-
rents superimposed thereon, developing a voltage
of opposite polarity representing the excess of
said noise currents over a synchronizing signal,
and combining said developed voltages, whereby to
reduce the effects caused by said noise currents.

4. In television apparatus for receiving a carrier
wave variably modulated between minimum and
intermediate intensities to represent intelligence
signals and invariably modulated periodically to
maximum intensity to represent synchronizing
signals, the method of eliminating interference
effects from received synchronizing signals which
includes the steps of, developing a voltage of
one polarity representing a synchronizing signal
having interference effects superimposed thereon,
developing 2 voltage of opposite polarity repre-
senting the excess of the interference effects over
a normal synchronizing signal, and combining
said developed voltages, whereby to eliminate said
interference effects from the synchronizing signal.

MADISON CAWEIN.
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