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3 Claims.
1

This invention relates generally to signal cor-
rection networks and more particularly to an im-
proved method of and means for correcting for
spurious low frequency modulation components
in a signal communication system and for sub-
stantially eliminating spurious high frequency
signal components normally introduced by D.-C.
insertion networks.

The invention will be described by reference to
circuits suitable for use in a television receiving
system wherein D.-C. insertion is required for the
received video signals to compensate for spurious
low frequency modulation and low frequency in-
fidelity of the received signal to provide an ac-
curate value of the mean brightness of the re-
ceived picture.

It is well known that the D.-C. and low fre-
quency components of a television picture which
are lost or distorted in transmission may be re-
constructed at the receiver by means of a capac-
itor serially interposed between the video ampli-
fler and the television kinescope tube in com-
bination with a diode peak detector connected in
shunt with the kinescope circuit. In this com-
bination the diode draws current during the
peaks of the synchronizing signals, thereby creat-
ing -a control bias for the control electrode of the
kinescope which provides the desired D.-C. signal
component. However, noise peaks also cause the
diode to draw current, thereby providing false
values of D.-C. insertion. Also, since the vertical
synchronizing pulses of the television signal are
of substantially longer time duration than the
horizontal synchronizing pulses, the control bias
values for the different types of synchronizing
signals vary substantially. The longer duration
vertical synchronizing signal tends to depress ab-
ruptly the control signal level. Hence, in con-
ventional circuits the vertical synchronizing
pulses even may not properly actuate the vertical
synchronizing circuits.

The instant invention contemplates the use of
a split-channel D.-C. restoring network wherein
the low frequency or D.-C. spurious components
of the received signal are effectively restored, and
at the same time the spurious high frequency
components normally introduced by the D.-C. re-
storing circuit are substantially eliminated from
the picture signal employed to modulate the in-
tensity of kinescope tube cathode ray. This fea-
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ture is accomplished by combining, through com-
plementary filter systems, only the low-frequency
components of the restored picture signal with
complementary high-frequency components of
the initial signal to form therefrom a complete,
substantially accurate, video signal which may be
employed to modulate the kinescope tube and to
actuate the synchronizing circuits. The comple-
mentary filtering is such that the sum of the
signal response from the two filter systems is
uniform for all frequencies in a selected fre-
quency band. Thus, in operation the vertical
synchronizing pulses tend to maintain the same
signal level as the horizontal synchronizing
pulses, since the variations in the levels of the
synchronizing pulses in conventional systems
comprise spurious components which are pre-
dominately high frequency in character.

The instant invention is an improvement upon
the system described in applicant’s copending
U. S. application, Ser. No. 583,342, filed March 17,
1945, and now abandoned, wherein a low-pass
filter is serially interposed between the series
capacitor and the shunt-connected diode peak
detector of a conventional D.-C. insertion net-
work, in order that the D.-C. insertion signal may
be substantially independent of the noise signals.

Three embodiments of the present invention
are described and illustrated herein. The first
embodiment comprises a conventional D.-C. in-
sertion network and a single resistive-capacitive
filler network for providing complementary
filtering of the received and the restored signal
components. A second embodiment of the inven-
tion utilizes separate high-pass and low-pass
complementary resistive-capacitive filter net-
works for the received and the restored signal
components respectively, and a coupling net-
work for combining the complementarily filtered
signal components.

The third embodiment of the instant invention
combines the novel features of applicant’s co-
pending application, identified heretofore, with
the novel features of the first embodiment of the
instant invention in a circuit for providing re-
stored video signals for both modulation and
synchronization of the deflection of a kinescope
tube in response to television signals. '

Among the objects of the invention is to pro-
vide an improved method of and means for cor-
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recting for spurious low-frequency modulation of
communication signals. Another object is to pro-
vide an improved method of and means for re-
constructing the low-frequency components in &
communication signal. Another cbject is to pro-
vide an improved method of and means for D.-C.
insertion in a signal communication system. A
further object of the invention is to provide an
improved method of and means for reducing the
effect of noise signals in a D.-C. insertion circuit
for a signal communication system. An addi-
tional object of the invention is to provide an im-
proved D.-C. insertion split-channel network for
a signal communication system, wherein the
D.-C. insertion circuit and the received signal
circuit are coupled through complementary filter
systems to provide a substantially restored com-
munication signal. A further object of the in-
vention is to provide an improved split-channel

D.-C. insertion network wherein the correcting :

signal components and the received signal com-
ponents are combined through separate comple-
mentary high-pass and low-pass filter systems to
provide a restored communication signal. An-
other object of the invention is to provide an
improved D.-C. insertion network for a signal
communication system, wherein the restoring
signal components and the received signal com-
ponents: are combined through a plurality of
complementary filter systems to provide restored
communication signals for medulating and de-
flecting the cathode ray beam of a television
kinescope tube.

The invention will be described in greater de-
tail by reference to the accompanying drawing
of which Figure 1 is a schematic circuit diagram
of a first embodiment thereof, Figure 2 is a
graph of a typical television signal having spuri-
ous low-frequency signal components oOr im-
proper low-frequency respoise, Figure 3 is a
graph of said television signal wherein the spuri-
ous low-frequency components have been sub-
stantially eliminated, but additional spurious
high frequency components have been intro-
duced by a conventional D. C. restoring network,
Figure 4 is a schematic circuit diagram of a
second embodiment of the invention, and Figure
5 is a schematic circuit diagram of a third em-
bodiment of the invention. Similar reference
characters are applied to similar elements
throughout the drawing.

Referring to Figure 1 of the drawing, signals
from a television receiver or other signal source
are applied to input terminals 3, 5. A small
capacitor T and a diode peak detector 9 are con-
nected in series between the input terminals
3, 5. A high value shunt resistor 1f is con-
nected across the diode 9. A filter network
comprising a serially-connected small filter
capacitor 13 and flter resistor {5, are con-
nected across the first capacitor 1. output ter-
minals 11, 19 are connected to the junction of
the filter capacitor 13 and filter resistor i5 and
to ground, which corresponds to the input ter-
minal 5.

In operation, received signals ¢, as shown in
the graph of Figure 2, are applied, through a
high-pass filter comprising the series filter ca-
pacitor 13 and the effectively shunt-connected
filter resistor 15, to the output terminals {7, 19
whereby the low-frequency components of the
received signal are deleted. Also, due to the
normal action of the D. C. inserting network
comprising the first capacitor 1, the diode 9 and
the shunt resistor 11, low-frequency restoring
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signal components are provided at the point b,
which correspond to the signals shown in the
graph of Figure 3. These signals are a substan-
tially true replica of the original signal except
that the average maximum signal level is de-
pressed at the region v corresponding to the oc-
currence of the vertical synchronizing pulses, as
explained heretofore. The signal b thence is
applied to the output terminals and combined
with the signal ¢ by passing it through the series
filter resistor i5 and the effectively shunt-con-
nected filter capacitor {3. Thus, substantially
only complementary high—frequency components
of the received signal a may be combined at the
output terminals to provide a substantially re-
stored communication signal c.

The partially restored signal b is produced as
follows: Only the high-frequency and medium-
frequency components of the received signal a
are transmitted through the small first capaci-
tor 71 to the diode peak detector 8 since the load
provided by the shunt resistor I greatly attenu-
ates the low-frequency components of the sig-
nal a. However, the diode peak detector 9
draws current on each peak of the synchronizing
signals when the anode of the diode becomes posi-
tive with respect to ground. This current gen-
erates a bias voltage wherein the received wave
is depressed below the zero aXis in a manner
wherein the peak values of the signal exceed
zero by a relatively small amount which is de-
termined by the value of the shunt-resistor ¥,
This action tends to provide uniform peak signal
level as shown by the envelope 29 of the signal
Absolute uniformity of the
signal pulse levels would indicate ideal restora-
tion of the low-frequency components of the
transmitted signal.

However, as indicated at the portion v of the
graph. of PFigure 3, the vertical synchronizing
pulses being many times longer than the hori-
zontal synchronizing pulses, the diode conducts
for a much greater percentage of the time during
the interval of the vertical synchronizing pulse.
Therefore, additional bias is generated by the
diode 9, which tends to depress the signal peak
values below the maximum level of the horizontal
synchronizing pulses. This condition implies
that the wave is given a spurious component
which although repeated sixty times per second
is comprised principally of much higher har-
monic frequency characteristics.

Since the spurious signal component caused by
the vertical synchronizing pulses is essentially of
relatively high frequency character, this high
frequency spurious component may be effec-
tively eliminated by means of the low-pass filter
interposed between the diode and the output
circuit. Also, since the spurious low-frequency
components of the received wave are substan-
tially eliminated by the high-pass filter inter-
posed between the input and output circuits, the
combination of the output signals derived from
the low-pass and high-pass filter action tends to
reproduce the originally transmitted signal sinece
the filters are complementary in character.

The action of the filter comprising the filter
capacitor {3 and filter resistor {5 in providing
complementary response to the signals applied
to the outer terminals thereof, may be explained
as follows: By considering the point b as tem-
porarily grounded, it is evident that signals
reaching the point ¢ from the point a will have
their low frequencies greatly attenuated. Simi-
larly, by considering the point a temporarily
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grounded, signals transmitted from b to ¢ will
have their high frequency components greatly
attenuated. By the inherent nature of the cir-
cuit, the filtering action for the two signals is
actually complementary. Hence, a substan-
tially perfect correction of the received video
signal will be provided.

The circuit of Figure 4 is similar to the circuit
of Figure 1 except that separate high-pass and
low-pass filter networks 21, 23 are substituted for
the common filter network 13, 15 of the circuit
of Figure 1. The output of the high-pass filter
2| is coupled to the output terminal (T through
a first isolating resistor 25. Similarly, the output
of the low-pass network 23 is coupled to the out-
put terminal I7 through a second isolating re-
sistor 21. The frequency characteristics of the
high-pass and low-pass filters 21 and 23, respec-
tively, are made complementary by proper selec-
tion of the filter parameters. The operation of
the circuit of Figure 4 is substantially identical
to the operation of Figure 1 described heretofore.

As explained heretofore, the third embodiment
of the invention illustrated in Figure 5 combines
the novel features of the instant invention with
those of applicant’s copending application identi-
fied heretofore, Video signals derived from one
of the tubes 31 of a conventional television radio
receiver are applied, through a low-pass filter
network 33 for attenuating noise components, to
a voltage divider 35. Signals applied to the volt-
age divider 35 also are coupled through a small
capacitor T and a second low-pass filter network
37 to the diode detector 9 across which is shunted
a second high resistance voltage divider 11’. The
output circuit of the tube 81 also is coupled
through a first series filter capacitor 13 to the
control electrode 41 of a conventional kinescope
television receiving tube 43. The cathode of the
diode peak detector 9 is coupled through g first
series filter resistor 15 to said control electrode
41 of the kinescope tube 43. Hence, received
video signals are applied to the control electrode
41 of the kinescope tube 43 by passing them
through the high-pass filter 13, (5.

Also the received signals derived from the ouput
of the first low-pass filter 33 are coupled through
the capacitor 7 and the second low-pass filter
37 to the cathode of the diode peak detector 9,
in the same manner as described in said copend-
ing application, whereby the D.-C. insertion cir-
cuit including the diode 9 is substantially un-
affected by noise signal components. The low-
frequency components of the D.-C. insertion sig-
nal thence are coupled to the control electrode
41 of the kinescope tube 43 through the low-pass
filter comprising the filter resistor 15 and capaci-
tor 13, as explained heretofore with respect to the
circuit of Figure 1.

Thus, the control electrode 44 of the kinescope
tube 43 receives complementary high frequency
and low frequency signal components from the
received signal circuit and the D.-C. insertion
network, respectively.

The cathode and first anode of the kinescope

- tube 43 are supplied with operating potentials
from a third voltage divider 45 which is con-
nected across a source of operating potential, not
shown.

The desired high-frequency components of the
received signal are applied to the control elec-
trode of a first limiter amplifier tube 47 through
a small coupling capacitor 13’ which is connected
to an adjustable contact on the first voltage di-
vider 35. Similarly the low-frequency compo-
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nents of the D.-C, insertion signal are derived
from an adjustable contact on the second voltage
divider 11’ and applied to the control electrode
of the first limiter amplifier 47 through a second
filter resistor 15’. Thus, the second filter capaci-
tor 13’ and second filter resistor (5’ comprise a
second complementary filter system for applying
restored signals to the control electrode of the
first limiter-amplifier 47 in the same manner as
described heretofore with respect to the signals
applied to the control electrode 41 of the kine-
scobe tube 43, except that said sighals are filtered
by the first low-pass filter 33.

The limited signals derived from the first lim-
iter-amplifier 47 are further limited and ampli-
fied in a second limiter-amplifier tube 49, The
latter tube actuates conventional kinescope de-
flecting circuits 5 which are connected to the
deflecting elements of the kinescope tube 43 to
accomplish the required synchronization of the
cathode ray deflection in the kinescope tube. The
tap on the second voltage divider 35 usually
should be adjusted to a somewhat lower level than
the tap on the third voltage divider (i’ to pro-
vide optimum waveform for the signals which are
applied to the first limiter-amplifier tube 47. Si-
multaneous adjustment of the taps on both of
the voltage dividers provides selection of the
proper synchronizing signallevel. Sincethe cath-
odes of the triode limiters are coupled together,
the grid-cathode bias on the first tube 471 deter-
mines one limiting level, and the grid-cathode
bias on the second tube 49 determines the other
limiting level for the synchronizing signal bulses,
in a manner well known in the art. Thus, the
circuit provides D.-C. restoring action for both
the modulating and deflecting signals actuating
the kinescope tube.

The various embodiments of the invention dis-

y closed herein comprise a novel split-channel D.-C.

restoring network for television or other complex
signal systems wherein complementary filter sys-
tems are employed for combining complemen-
tarily signal components derived from the signal
receiving circuits and the D.-C. insertion circuits
for providing a substantially perfect replica of
the transmitted signal.

Iclaim as my invention:

1. A D.-C. inserting network for connection be-
tween a communication signal source and utiliza.-
tion means, said network Including a first capac-
itor serially interposed between said signal source
and said utilization means, a second capacitor, a
low-pass filter and a unilaterally conducting cir-
cuit serially connected with said second capacitor,
said serially connected second capacitor, low-pass
filter and unilaterally conducting circuit being
connected in shunt with said signal source, a re-
sistor connected between said unilaterally con-
ducting circuit and said utilization means, said
unilaterally conducting circuit providing a bias
voltage for said utilization means responsive to
peak signal magnitude, and said first capacitor
and said resistor comprising elements of a com-
plementary filter system for substantially elimi-
nating spurious high frequency signal compo-
nents introduced by said bias voltage circuit, a
second utilization means, and second complemen-
tary filter means connecting said signal source
and said unilaterally conducting circuit to said
second utilization means.

2. The network as set forth in claim 1 includ-
ing a low-pass filter interposed between said sec-
ond capacitor and said signal source, said second
complementary filter means comprising a resistor
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and-a.condenser,.said resistor being serially con- " NOBQ €
nected from said unilaterally conducting: circuit REFERENCES CITED
to-second utilization means, and said last named The: following references are of record in- the
condenser being serially connected from said' sig- file 'of this patent:
nal.source:through said last named low-pass filter g UNITED STATES PATENTS
to-said second signal utilization source.

3. The network of claim 2. in-which-said. last Number Name Date
named resistor is connected through a potentiom- 2,208,374 Lewis —omem July 16, 1940
eter to said unilaterally conducting circuit, and 2,240,281  Ballard —_.____.__ Apr. 29, 1941
said Iast named condenser is connected from said jo 2)264:172: ~ Batchelor .. Nov..25, 1941

signal source through 2 second potentiometer,
ALDA V. BEDFORD.




