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This invention relates generally to control sys-
tems for television receivers for deriving, from a
synchronizing signal including line-frequency
components subject to periodic interruptions, a
control effect for controlling an operating char-
acteristic of the receiver. The invention is of
particular utility in providing an automatic am-
plification control or in providing a stable and
continuous line-frequency synchronizing signal,
- or both.

In conventional television broadcasting systems
there are transmitted composite synchronizing
signals including line-frequency -synchronizing
pulses and field-frequency synchronizing pulses
which are utilized at the receiver to initiate suc-
cessive line-scanning and field-scanning cycles,
respectively., The timing of each line-scanning
cycle at the receiver is generally in response to
a control effect derived from the energy of a
single line-synchronizing pulse or derived from
the energy of a very few line-synchronizing
pulses. Inasmuch as noise components in a tele-
vision signal have many of the characteristics of
synchronizing pulses, it is difficult to design a
receiver which is capable of distinguishing be-
tween a single desired synchronizing pulse and
an undesired noise pulse. It is, therefore, very
desirable to provide a line-synchronizing system
for a television receiver, the timing effect of which
does not depend solely upon a single line-syn-
chronizing pulse but which is instead depend-
ent upon the occurrence of an appreciable num-
ber of preceding line-synchronizing pulses. Spe-
cifically, it is desirable to provide a line-frequency
timing effect which is dependent upon the aver-
aging of a series of several successive line-syn-
chronizing pulses rather than on the occurrence
of a single pulse, so that the failure to receive
one or more pulses of the series will not inter-
rupt the scanning of the receiver at the line fre-
quency.

Certain prior art systems have been proposed
for deriving a timing effect for a television re-
ceiver which is responsive to the line-synchro-
nizing pulses and which is not dependent solely
upon a single pulse. Inasmuch as the standard
synchronizing signal which has been generally
adopted comprises line-synchronizing pulses
which are effectively periodically interrupted for
a considerable interval by line-doubling and field-
synchronizing pulses, such prior art systems have
had the undesirable characteristic that the de-
rived timing effect is adversely affected by such
interruptions of the line-synchronizing pulses.

Irregular interruptions may also occur due to
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faulty reception of the desired line- synchronizmg
pulses. It is, therefore, particularly desirable to
prov1de a synchromzing control system for a tele-
vicion receiver which is not subject to these dis-

. advantages.

Furthermore, it bas bsen the practice in tele-
vision systems to derive an automatic amplifi-
cation control effect for the receiver from the.
received line-synchronizing pulses. In most such™
amplification control systems, it has been neces-
sary to provide a time constant in the amplifi=
cation control circuit sufficiently large that the
system does not respond at the frequency of the
field-synchronizing pulses. While such an auto-
matic amplification control system may be gen-
erally satisfactory, it is subject to the disadvan-:
tage that the gain of the receiver is reduced for .
a relatively long interval after an increase in
amplitude of received- signals of short duration, -
which increase may be caused, for instance, by -
noise pulses of short duration, thus effectively-
paralyzing the receiver for an interval. If is
very desirable, therefore, to provide an improved
automatic amplification control system for tele-
vision receivers responsive to the received line- -
synchronizing pulses which comprises a fast-act- -
ing gain control circuit substantially unaffected
by synchronizing components other than the re- .
ceived line-synchronizing pulses, the frequency

of which primarily determines the fime constant. .

of the automatic amplification control circuit.

It is an object of the present invention, there-
fore, to provide an improved control system for
a television receiver which derives a control ef-
fect for the recelver from a received synchroniz--~
ing signal.

It is another object of the invention to provide
an improved line-frequency synchronizing sys-
tem for.a television receiver, the operation of
which is substantially immune to irregular noise
pulses.

It is still another object of the invention to ..
provide an improved fast-acting automatic am-
plification control -forr a television recelver re-
sponsive to a received synchronizing signal.

It is another object of the invention to pro-
vide a control system for a television receiver
which is responsive to received line-synchroniz-
ing signals, but which is substantially unrespon-
sive to interruption of the received line- synchro-
nizing pulses for an appreciable period.

In accordance with the invention, there is pro-
vided, in a television receiver adapted to be syn-. -

‘chronized by synchronizing signals - including -

line-frequency components. such as line-synchro-
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nizing pulsesysubject to p_erl__pd.l:c; interruptions, a
control system comprising a low-decrement tuned

circult resonant at such frequency that it can -

be excited by line-frequency synchronizing com-
ponents of the received sighal. . Means-are pro- .

vided for exciting the tuned circuit with the line-
frequency components of .the recéived signal to
develop continuous free oscillations in the tuned
circuit which tend substantially to decrease in
amplitude during the interruptions of the re-
celved - line-frequency. components, as by line-

doubling pulses and . field-synchronizing - pulses.

There are provided also means coupled to the
tuned circuit for substantlally reducing such
amplitude decrease during the interruptions and
means also coupled to the tuned circuit for de-
riving a control effect from the oscillations. The
derived control effect is utilized to control an
. operating characteristic of the receiver, for ex-
ample, to synchronize the line-scanning gener-
ator or to develop an automatic amplification
control bias, or both. )
For a better understanding of the invention,
together with other and further objects thereof,

reference is had to the following description taken .

In connection with the accompanying drawings
and its scope will be pointed out in the appended
claims, .

In the accompanying drawings, Fig. 1 is a cir-
cuit diagram, partly schematic, of a complete
television receiver of the superheterodyne type
including a control system embodying the pres-
ent invention; Fig. 2 comprises. a series of curves
-utilized to explain certain of the operating char-

acteristics of the receiver of Fig. 1; while Figs.

3 and 4 are partial circuit diagrams of modifica-
tions of the invention. - .- W

Referring now more particularly to the draw-

ings, the system illustrated in Fig. 1 comprises

a television receiver of the superheterodyne type

Including an antenna system {0, 11 connected to

a radio-frequency amplifier 12, to which are con-
nected in cascade, in the order named, an oscil-
lator-modulator (3, an intermediate-frequency
amplifier 14, a detector 18, a video-frequency am- -

plifier I8, and an image-reproducing ‘device 17,
which may be of the cathode-ray tube type. The
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the usual manner to a brilliancy-control elec-
trode of the image-reproducing device (T and to
the synchronizing control element of the field-
scanning generator 8. A suitable synchronizing
signal is derived from line-scanning generator
18 from the intermediate-frequency amplifier 14 -
by means of the unit 20 constructed in accord-
ance with the invention and operating in a man-
ner to be hereinafter fully described. The in-
tensity of the electron beam of image-reproduc-
ing unit 17 is thus modulated or controlled in the
usual manner in accordance with the video-fre-
quency signal components applied to the control
electrode thereof. Saw-tooth current or voltage
scanning waves are generated in the line-fre-
quency and fileld-frequency generators 19 and
18, respectively, and are applied to the scanning
elements of image-reproducing unit 17 to pro-
duce electric scanning flelds, thereby to deflect
the cathode ray in two directions normal to each
other so as to trace a rectilinear scanning pat-
tern on the screen of the cathode-ray tube and
thereby reconstruct the transmitted picture.
Referring now more particularly to the por-
tion of the system of Fig. 1 embodying the pres-
ent invention, for the purpose of deriving a con-
trol effect for the television receiver, the control
system 20 includes a tuned circuit 28, 29 adapted
to be excited, through a vacuum-tube amplifier
27 of the virtual cathode type, with the line-syn-
chronizing pulses of the received signal to devel-
op continuous free oscillations therein which tend
substantially to decrease in amplitude during
the interruptions of the line-synchronizing
pulses. Tuned circuit 28, 29 is preferably reso-
nant at the fundamental frequency of the line-
synchronizing pulses, although it may be reso-
nant at some other related frequency such that
it is adapted to be excited by the line-synchro-
nizing pulses, for instance, it may be resonant
at a harmonic of the funidamental of the line-
synchronizing pulses.
" In.order to supply the line-synchronizing pulses

_of the received signal to the input circuit of tube

45

recelver includes a fleld-frequency generator 18 -
coupled to the detector {5 and connected to field- .

scanning elements of image-reproducing device
i7 in a conventional manner. There is also pro-

50

vided a suitable line-scanning generator 19 cou- -

pled to the intermediate-frequency amplifier 14,
by means of a control system 28, constructed in
accordance with the invention: and described
more fully hereinafter, and having an output cir-
cuit. connected to line-scanning elements of
image-reproducing device 17. The stages or units
10-19, inclusive, may all be of conventional well-
known construction so that detailed illustrations
and descriptions thereof are deemed unnecessary
herein.

Referring. briefly, however, to the operation of
the system described above, television signals in-
tercepted by the antenna circuit 10, 1 are se-
lected and amplified in radio-frequency amplifier
12 and supplied to oscillator-modulator 13,
wherein they are converted to intermediate-fre-
quency signals which, in turn, are selectively am-
plified in the intermediate-frequency amplifier
14 and delivered to the detector 15. The modu-
lation components of the réeceived signal are de-
rived by the. detector {8 and are supplied to the
video-frequency amplifier 18, wherein they are

- amplified and from which they are supplied in
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21, there is provided a coupling circuit between
the input circuit of tube 21 and the intermediate-
frequency channel of the receiver including a
diode 38 coupled to the intermediate-frequency
channel of the receiver. in series with a resistor
31 and a suitable source of amplifude-delay bias
32. There are shown in intermediate-frequency
amplifier (4 three coupled tuned circuits 38, 36,
and 37, and it ‘will be understood that tuned cir-
cuits 35, 36 are included as selective circuits di-
rectly in the intermediate-frequency signal-
translating channel of the receiver and that cir-
cuit 35 may, for instance, comprise the load im-
pedance of a conventional vacuum-tube ampli-
fier in intermediate-frequency amplifier 4. A
self-bias is provided for the input circuit of tube
27 by means of a cathode-resistor 38 by-passed
for signal components by a condenser: 40, while
2 suitable coupling condenser 41 and grid-leak
42 are coupled to the grid of the tube. There is
provided a feed-back circuit from the output cir-
cuit of tube 27 to an input circuit thereof in-

-cluding an inductance 43 inductively coupled

to inductance 29 and connected in series with
a resistor 44 shunted by a condenser 45. The
voltage developed across resistor 44 is applied by
way of a conductor designated as “A. V. C.” to
the control electrodes of one or more of the tubes
in radio-frequency amplifier 12, oscillator-modu-
lator 13, and intermediate-frequency amplifier
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14 to control the amplification of the receiver in
a conventional manner.

In order to derlve a suitable line-synchronizing
signal from the oscillations developed In tuned
circuit 28, 29, there is provided a tuned circuit
28, 26 inductively coupled to tuned circuit 28, 28
and a diode 47 coupled across tuned circuit 285, 26
in series with inductance 48. Tuned circuit 25, 26
is provided primarily to obtain a proper phase
relationship of the input to diode 41. There is
provided a vacuum-tube repeater 50 having its
input electrodes coupled across inductance 48 and
having in its output circuit a suitable differentiat-
ing circuit including a resistor 5{ and coupling
condenser 52 in series, the voltage across resistor
51 being applied to line-scanning generator {9
for synchronization.

Reference is made to Fig. 2 for an explanation
of the operation of the control system 20 of Fig. 1
incorporating the present invention. It will be
assumed that the received synchronizing signal
is of the conventional standard composite form,
a portion of which occurring during the field-re-
trace interval is illustrated in curve A of Fig. 2,
including line-synchronizing pulses L, line-dou-
bling pulses D, and field-synchronizing pulses F.
Diode 30 acts as an amplitude-delayed detector
due to the bias provided by battery 32 which is
selected to have such value that the diode 30 is
effective to detect only the synchronizing com-
ponents of the intermediate-frequency signal of
the receiver, the amplitude of the intermediate-
frequency signal input to diode 30 being main-
tained within a relatively narrow range for a
wide range of received signal amplitudes by the
automatic amplification control to be described
presently.

The detected composite synchronizing signal,
as represented by curve A, is applied by way of
coupling condenser 41 to an input circuit of tube
2%. Tuned circuit 28, 29 which preferably has a
low decrement, is thus excited through tube 27
by means of the iine-synchronizing pulses of the
wave form of curve A to develop continuous free
oscillations in tuned circuit 28, 29 which tend sub-
stantially to decrease in amplitude during the
effective interruptions of the line-synchronizing
pulses by the feld-synchronizing and line-dou-
bling pulses, as illustrated by the wave form of

curve B of Fig. 2 during the interval z—z. The D

amplitude of these oscillations decreases during
the line-doubiing and field-synchronizing puises
due to the fact that there is substantially no com-
ponent of excitation during this interval at the
resonant frequency of tuned circuit 28, 28.
Tuned circuit 25, 26 derives from circuit 28, 29,
to which it is coupled, oscillations having a suit-
‘able phase relationship with the line-synchroniz-
ing pulses L, as illusirated in curve C of Fig. 2, the
oscillations developed across tuned circuit 25, 26
being substantially in quadrature with those de-
veloped across tuned circuit 28, 29. Preferably
the phase of the oscillations of curve C is so ad-

justed by adjustment of the circuit constants that

the axis intercepts of the oscillations occur co-
incidentally with the leading edges of the line-
synchronizing pulses, as indicated.

Diode 41 is effective to pass current during only
the negative half-cycles of the wave of curve C
and, due to the impedance of inductance 48, the
diode current is substantially of the wave form
shown by curve D of Fig. 2. The voltage across
inductance 48 is applied to the control electrode
of repeater tube 50 so that a voltage of the wave
form of curve E is thus developed in the output
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circuit of the tube B0, the inductance 48 thus ef-
fectively constituting a differentiating means in
the circuit. The output voltage of tube 850 is
agaln differentiated by means of the circuit 51, 52
to provide an input voltage to line-scanning gen-
erator {9 of substantially the form illustrated by
curve F of Fig. 2. 1t is seen that the voltage in-
put to line-scanning generator 19 comprises:sharp
impulses coincident in time with the leading edges
of line-synchronizing pulses L, these impulses
being utilized to synchronize line-frequency gen-
erator 19. Also, it is seen that the sharp impulses
of the wave of curve F' are coincident in time with
the axis intercepts of the wave of curve C.

The feed-back circuit associated with ampli-
fier tube 21 and including inductance 43 {s pro-
vided in order substantially to reduce the ampli-
tude decrease of the oscillations developed in
tuned circuit 28, 29 during the interval when the
line-synchronizing pulses are effectively inter-
rupted. The voltage developed across tuned cir-
cuit 28, 29, taking into consideration the action
of the feed-back arrangement to be described, is
represented by the wave form of curve G of Fig. 2.
The average amplitude of the oscillations devel-
oped in tuned circuit 28, 28 is maintained con-
stant during the interval when there is nc excita-
tion at the line frequency of the system, by means
of the nonlinear feed-back arrangement in-
cluding inductance 43. Reference is made to
curve H of Fig. 2 for an explanation of the oper-
ation of this feed-back circuit. A current of the
wave form of curve G appearing in tuned circuit
28, 29 induces in the winding 43 a voltage of sim-
ilar wave form but of reversed polarity which
is applied to the inner input electrode of tube 21
where the feed-back voltage is stabilized upon
the positive peaks of the oscillation by means of
the rectifying action of the input electrode of
which the resistor #44 and condenser 4% comprise
the load circuit.. The system is so proporiioned
that tube 27 is biased considerably beyond its cut-
off point except during the positive peaks of the
applied feed-back voltage, whereby the action of
the feed-back circuit is nonlinear; that is, the
tube becomes conductive during only the portion
of the wave of curve H above the line @, which
represents the cutoff point of the tube, which por-
tions occur only at periodic intervals and at the
frequency of the line-synchronizing components.
Under these conditions, the effective inputs to
the first and second control electrodes of the vac-
uum tube 27 during its conductive intervals are
effectively the portion of wave form H above the’
iine a and the composite synchronizing signal
represented by curve A, respectively. These sig-
nal inputs are effective to develop an anode cur-
rent in tube 27 of substantially the wave form
illustrated by curve J of Fig. 2. Since the ampli-
tude of the oscillations developed in tuned cir-
cuit 28, 29 varies with the energy of the output
current of tube 27, that is, with the area of the
pulses of the wave of curve J, the feed-back cir-
cuit of the invention is effective to-vary the am-
plitude of the oscillations of tuned circuit 28, 29
substantially as illustrated in curve G. Prefer-
ably, the circuit is so proportioned that the aver-
age amplitude of the generated oscillations during
the interval z~z when the line-synchronizing
pulses are effectively interrupted by the fleld-syn-
chronizing and line-doubling pulses is maintained
substantially equal to the amplitude of the oscil-
lations generated during periods of continuous
excitation by the line-synchronizing pulses. Un-
der these conditions, no component of field fre-
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quency Is present in the envelope of the generated
oscillations represented by curve G. Preferably,
the regeneration provided is safely short of that
required to develop sustained oscillations in tuned
circuit 28, 29 in the absence ~of synchronizing
signals,

Inasmuch as the amplitude of the oscillations
developed in tuned circuit 28, 29 varies in ac-
cordance with the amplitude of the composite
synchronizing signal applied to tube 27 from the
intermediate-frequency channel of the receiver
and since the amplitude of the synchronizing
signal is a measure of the unmodulated amplitude
of the television carrier wave, the unidirectional
voltage developed across resistor 44 by grid
rectification has a corresponding variation, as
illustrated by the distance between the zero line
and the dotted-line axis b of curve H of Fig. 2,
and this voltage is used for automatic ampllﬁca-
tion control of the receiver. The circuit con-
stants are so adjusted that the area of portion ¢
of the curve b above its average value and the
area of portion d of the curve b below its average
value are equal so that there is no component of
field-scanning frequency in the developed bias
voltage and it is only necessary to provide filter-
ing for the A. V. C. control system at the higher
harmonics of the field-scanning frequency and at
the line-scanning frequency of the system. The
system of the invention, therefore, permits the
use of a much faster A. V. C. circuit than ar-

- rangements of the prior art, that is, embodies a
filter R, C with a much lower time constant, for
example, 0.01 second, so that thé A. V. C. sys-
tem is not paralyzed by noise-signal components
of short duration, as is frequently the case in
conventional automatic amplification control sys-
tems for television receivers, due to the fact that
such conventional automatic amplification con-
trol systems must have a time constant which is
sufficiently large to provide filtering at the funda-
mental of the field-scanning frequency of the
system.

‘While applicants do not intend to be limited to
any particular circuit values for the arrange-
ment of Fig. 1, the following circuit constants
have been found to be particularly suitable:

Tube 27.________________ Type 6L7
Tube 81 ____________ Type 6H6
Tube 50__.________________ Type 68J7

16 millihenries

40 millihenries

80 millihenries

1 millihenry

0.009 microfarad

0.003 microfarad

1 megohm

0.001 microfarad

Preferably has a “Q”
between 50 and 500

In Fig. 3 there is represented a control system,
per se, including a modified form of the present
invention in which circuit elements which are
similar to those of Fig. 1 have identical reference
numerals with the addition of a prime. It will
be understood that the circuit of Fig. 3 is adapted
to be connected into the circuit of a television
receiver in substantially the same manner as
the control system of Fig. 1, that iIs, the inter-
mediate-frequency signal of the receiver is ap-

" plied to terminal { and there is derived at ter-
minal 2 a scanning current or voltage for image-
reproducing device 1. The circuit of Fig. 3 com-
prises a vacuum tube 271’ which detects the syn-

Inductance 25__._._ ________
Inductance 43____________
Inductance 48_.___________
Capacitance 28___________
Capacitance 26__._________
" Resistance 84_____________
Condenser 45_____________
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chronizing components of the received signa.l
and through which tuned circuit 28, 29’ is.ex-
cited by synchronizing-signal components of line-
scanning frequency to develop therein continuous

-free oscillations which tend substantially to de-

crease in amplitude during the interruptions of the
line-synchronizing pulses. A portion of the oseil-
lation voltage developed across tuned circuit 28°,
29’ is rectified by diode 41’ to develop line-syn-
chronizing pulses across a load resistor 44’. In
order to provide a feed-back voltage for tube 21’
which is effective substantially to reduce the
amplitude decrease of the oscillations: generated
In tuned circuit 28’, 29’ during interruptions of
the excitation of the tuned circuit: at:the fre-
quency of the line-synchronizing pulses; there is
provided a feed-back eircuit including:conductor
60 and series-connected resistors -44”; 82-coupled .
between the input electrodes of tube: 21' and
ground. .
The operation of the circuit of Fig. 3 is.gen-
erally similar to that of Fig. 1 'insofar-as syn-
chronization of line-frequency generator: 19’ is
concérned, but no. automatic ampiification:con-
trol bias is developed. . That is,: continuous free
oscillations which tend substantially to decrease
in amplitude during interruptions of.the:line-
frequency excitation are developed in tuned ecir-
cuit 28’, 29°. The feed-back circuit-including
conductor 60 comprises & nonlinear arrangement
for feeding back the rectified oscillation voltage

"across resistor 48’ to the input circuit of tube

21’ for substantially reducing the amplitude de-
crease during the interruption of the line-syn-
chronizing pulses. The rectifier 47’ is effective to
pass only the portions of the generated oscilla-
tions of a given polarity and the derived syn-
chronizing signal across resistor 48’ corresponds
in time fto the peaks of the generated oscilla-
tions.

In Fig. 4 there is shown a further embodiment
of the invention which is generally similar to
that of Fig. 1 and similar circuit elements have
identical reference numerals. The circuit of Fig.
4 differs from that of Fig. 1 primarily in the fact
that the constant amplitude-delay bias for de-
tector 30 provided by battery 82 has been re-
placed by a delay bias, which varies in accordance
with the amplitude of the received signal, de-
rived from an adjustable tap on resistor 44. The
tap on resistor 44 may be adjusted so that a delay
bias is provided for rectifier 80 which is effective
to provide accurate clipping of the synchroniz-
ing signals at the black level of the received
composite television signal. Since the amplitude
of the synchronizing-signal input to tuned cir-
cuit 87 varies in accordance with the unmodu-

- lated amplitude of receilved signals, a clipping
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action varying with the amplitude of the Inter- .
mediate-frequency signal input to circuit 37 is

- required to ensure that the signal input to tube 27

includes only the synchronizing-signal - com-
ponents, whereby the automatic amplification
control bias is completely independent of video-
frequency modulation components. ‘The opera-
tion of the circuit of Fig. 4 is otherwise identical
with that of Fig. 1.

While there have been described what are a.t
present considered to be the preferred embodi-
ments of -this invention, it will be obvious to
those skilled in the art that various changes
and modifications may be made therein without
departing from the invention, and it is, there-
fore, aimed in the appended claims to cover all
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stich changes and modifications as fall within
the true spirit and scope of the invention.

What is claimed is:

1. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
cluding line-frequency components effectively

- subject to periodic interruptions, a control sys-
tem comprising, a low-decrement tuned circuit
resonant at such frequency that it can be ex~
cited by said line-frequency components, means
for exciting said tuned circuit with said line-
frequency components to develop continuous free
oscillations therein which tend substantially to
decrease in amplitude during said interruptions,
means coupled to said tuned circuit for substan-
tially reducing said amplitude decrease during
said interruptions, means coupled to said tuned
circuit for deriving a control effect from sald
oscillations, and means for utilizing said control
effect for controlling an operating characteristic
of said receiver. :

2. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
cluding line-frequency components effectively
subject to periodic interruptions, a control sys-
tem comprising, a low-decrement tuned circult

~ resonant at the fundamental frequency of said
line-frequency components, means for exciting
said tuned circuit with said line-frequency com-
ponents to develop continuous free oscillations
therein which tend substantially to decrease in
amplitude during said interruptions, means cou-
pled to said tuned circuit for substantially re-
ducing said amplitude decrease during said in-
terruptions, means coupled to said tuned circuit
for deriving a control effect from said oscilla-
tions, and means for utilizing said control effect
for controlling an operating characteristic of said
receiver.

3. In a television receiver adapted to be syn-
chronized by a received composite synchronizing
signal including line-frequency components ef-
fectively subject to periodic interruptions by field-
frequency components, a contrcl system com-
prising, a low-decrement tuned circuit resonant
at the fundamental frequency of said iine-fre-
quency components, means for exciting said
tuned circuit with said composite signal to de-

. velop continuous free oscillations therein at the

line frequency which tend substantially to de-
_crease in amplitude during said interruptions,
means coupled to said tuned circuit for substan-
tially reducing said amplitude decrease during
said interruptions, means coupled to said tuned
circuit for deriving a control effect from said

" oscillations, and means for utilizing said control
effect for controlling an’ operating characteristic
of said receiver. )

4, In a television receiver adapted to be syn-

- chronized by a received synchronizing signal in-
cluding line-frequency components effectively
subject to periodic interruptions, a control sys-
tem comprising, a low-decrement tuned circuit
~ resonant at the fundamental frequency of said
line-frequency components, a vacuum tube in-
cluding input and outpuf circuits, means for
exciting said tuned circuit through said vacuum
tube with said line-frequency components to
develop continuous free oscillations in said tuned
circuit which tend substantially to decrease in
amplitude during said interruptions, feed-back
means between said output and input circuits
for substantially reducing said amplitude de-
crease during said interruptions, means coupled

to said tuned circuit for deriving a control effect-
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from said oscillations, and means for utilizing
sald control effect for confrolling an operating
characteristic of said receiver.

5. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
¢luding line-frequency components effectively
subject to periodic interruptions, & control sys-
tem comprising, a low-decrement tuned circuit
resonant at the fundamental frequency of said
line-frequency components, & vacuum tube in-
cluding input and output circuits, means for ex-
citing said tuned circuit through said tube with
said line-frequency components to develop con-
tinuous free oscillations in sald tuned circuit
which tend substantially to decrease in ampli-
tude during sald interruptions, feed-back means
coupled between sald output and input circuits
to provide regeneration for sald vacuum tube of
a value insufficient to produce sustained oscilla-
tions in said tuned circuit in the absence of said
line-frequency components, said feed-back means
being effective substantially to reduce sald am-
plitude decrease during said interruptions, means
coupled to said tuned circuit for developing a
control effect from sald oscillations, and means
for utilizing said control effect for controlling an
operating characteristic of said receiver.

6. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
cluding line-frequency components eflectively
subject to periodic interruptions, a contro! sys-
tem comprising, a low-decrement tuned circuit
resonant at the fundamental frequency of said
line-frequency components, a vacuum tube in-
cluding input and output circuits, means for ex-
citing - sald tuned circuit through said vacuum
tube with said line-frequency components to de-
velop continuous free oscillations in said tuned
circuit which tend substantially to decrease in
amplitude during said interruptions, a feed-back
means between said outpui and input circuits
and having a nonlinear input-output character-
istic for substantially reducing said amplitude

" decrease during sald interruptions, means cou-
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pled to said tuned circuit for deriving a contrui
effect from said oscillations, and means for uti-
lizing said control effect for controlling an op-
erating characteristic of said receiver.

7. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
cluding Iline-frequency components effectively
subject to periodic interruptions, a control sys-
tem comprising, a low-decrement tuned circuit
resonant at the fundamental frequency of said
line-frequency components, a vacuum tube in-
cluding input and output circuits, means for ex-
citing said tuned ‘circuit through said vacuum
tube with said line-frequency components to de-
velop continuous free oscillations therein which
tend substantially to decrease in amplitude dur-
ing said interruptions, feed-back means between
said output and input circuits effective to de-
liver energy to said input circuit only at periodic
intervals and at the frequency of said line-fre-
quency components for substantially reducing
said amplitude decrease during said interruptions,
means coupled to said tuned circuit for deriving
a control effect from said oscillations, and means
for utilizing said control effect for controlling an
operating characteristic of said receiver.

8. In a television receiver adapted to be syn-
chronized by a received synchronizing signal
including line-frequency components effectively
subject to periodic interruptions, a control sys-
tem comprising a low-decrement tuned circuit
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resonant at the fundamental frequency of said
line-frequency components, a vacuum tube in-
cluding input and output circuits, means for ex-

citing said tuned circuit through said vacuum

tube with said line-frequency components to de-
velop continuous free oscillations therein which
tend substantially to decrease in amplitude dur-
ing said interruptions, feed-back means between
sald input and output circuits effective to deliver
energy to said input circuit only at periodic in-
tervals and at the frequency of said line-fre-
‘quency components - for -substantially reducing
said amplitude decrease during said interruptions,
sald vacuum tube being biased beyond its cut-

off point -except during said periodic intervals,:

means’ coupled to said tuned circuit for deriving
& control effect from said oscillations, and means
-for -utilizing said :control effect for controlling
an operating characteristic of said receiver.

9. In a television receiver adapted to-be syn-
chronized by & received :synchronizing signal in-
~‘chiding line-frequency - components. effectively
subject to periodic interruptions, a control sys-
tem comprising, a low-decrement tuned circuit

resonant at the fundamental frequency of said .

' lne-frequency components, a vacuum tube in-
cluding input and output circuits, means for
exciting said tuned circuit through said vacuum
tube with said line-frequency components to de-
velop continuous free oscillations in said. tuned
circuit which tends substantially to decrease in
amplitude during said interruptions, “feed-back
means between said output and input circuits ef-
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fective to feed energy to said input circuit during

only the peaks of said oscillations for substan-
tially reducing said amplitude decrease during
said interruptions, means coupled to said tuned
circuit for deriving a control effect from sald
oscillations, and means for utilizing said control
effect for controlling an operating characteristic
of said receiver. N
10. In a television receiver adapted to be syn-
.chronized by a received synchronizing signal in-
cluding line-frequency components effectively
subject to periodic interruptions, a control sys-
tem comprising, a low-decrement tuned circuit
resonant at the fundamental frequency of said
line-frequency components, a vacuum tube in-
cluding two input electrodes and an output cir-
cuit, means for applying said received synchro-
nizing signal to one of said input electrodes to
excite said tuned circuit through said vacuum
tube with said line-frequency components to de-
velop continuous free oscillations in said tuned
circuit which tend substantially to decrease in
amplitude during said interruptions, feed-back
means between said output circuit and the other
of said input electrodes effective to feed energy
' to said other of said input electrodes during only
the peaks of said oscillations for substantially
reducing said amplitude' decrease during said
interruptions, means coupled to said tuned cir-
cuit for deriving a control effect from said oscil-
lations, and means for utilizing said control ef-
fect for controlling an operating characteristic
of said receiver. ) ‘
11. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
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varying in amplitude in accordance with the am-.
plitude of said line-frequency components and
which tend substantially to decrease in amplitude
during said interruptions, means coupled to said
tuned circuit for substantially reducing said am-

- plitude decrease during said interruptions, means

coupled to said tuned circuit for deriving a con-
trol effect varying in accordance with the am-
plitude of said oscillations, and means. for utiliz-
ing said control effect for controlling an operat-
ing characteristic of said receiver. .

12. In a television receiver adapted to be syl.- -
chronized by a received synchronizing signal] in-
cluding line-frequency components effectively
subject’ to periodic.interruptions, a control sys- -

~tem :comprising, &' low-decrement tuned circuit

Tesonant -at the fundamental frequency of said
line-frequency components, means for exciting
said tuned circuit with said line-frequency com-

.ponents to develop continuous free oscillations

therein varying in amplitude in accordance with
the amplitude of said line-frequency components
and which tend substantially to decrease in am-
plitude during said interruptions, means coupled’
to 'sald tuned ecircuit for. substantially reducing
said amplitude decrease during said interruptions, -
means coupled to said tuned circuit for deriving
a control effect varying.in accordance with the
amplitude of said oscillations, and means respon-
sive-to said control effect for controlling the gain
of said receiver inversely in accordance with the
amplitude of said control effect.

13. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
cluding lne-frequency components effectively

" subject to periodic interruptions, a control sys-

tem . comprising, ‘a low-decrement tuned circuit
resonant at the fundamental frequency of said

- line-frequency components, means for exciting
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said tuned circuit with said line-frequency com-
ponents- to develop continuous free oscillations
therein . vatying in . amplitude in . accordance
with the amplitude of said line-frequency com-
ponents and which tend substantially to decrease
during said interruptions, means coupled to said
tuned circuit for maintaining said oscillations at
an average amplitude during said interruptions
equal to the amplitude of said oscillations during

" periods of continuous excitation, means coupled
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cluding ‘line-frequency components effectively .

subject to periodic interruptions, a control system
comprising, a low-decrement tuned circuit res-
onant at the fundamental frequency of said line-

frequency components, means for exciting said.

tuned circuit with said line-frequency components
to develop continuous free oscillations therein
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to said tuned circuit for deriving a control effect
varying in accordance with the amplitude of said
oscillations, and means responsive to said control
effect for controlling the gain of said receiver in-
versely in accordance with the amplitude of said
control effect. i )

14. In a television receiver adapted to be syn-
chronized by a received synchronizing - signal
including line-frequency components effectively
subject to periodic interruptions by line-doubling
and field-synchronizing components, a control
system comprising, a low-decrement - tuned cir-
cult resonant at the fundamental ‘frequency. of
sald lirie-frequency components, means for ex-
ciulng said tuned circuit with said line-frequency
components to ‘develop’ continuous free oscilla-
tions therein varying in amplitude in accordance
with the amplitude of said line-frequency com-.
ponents and which tend substantially to decrease
in amplitude during said interruptions, means.
coupled to said tuned circuit for deriving energy
from said fleld-synchronizing pulses to increase
the amplitude of said oscillations with respect

.to their amplitude during periods of continuous

excitation by said line-synchronizing pulses to
compensate for their decrease in amplitude dur-
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ing said line-doubling synchronizing pulses,
means coupled to said tuned circuit for deriving
a control effect varying in accordance with the
amplitude of said oscillations, and means re-
sponsive to said control effect for controlling the
‘gain of said receiver inversely in accordance with
the amplitude of said control effect,

15. In a modulated-carrier wave-signal tele-
vision receiver adapted to be synchronized by a
received synchronizing signal including line-fre-
quency components effectively subject to periodic
interruptions, a control system comprising, a low-
decrement tuned circuit resonant at the funda-
mental -frequency of said line-frequency com-
ponents, an amplitude-delayed detector coupled
to & carrier-frequency channel of said receiver
for deriving from the translated carrier-fre-
quency signal said synchronizing signal includ-
ing said line-frequency components, means cou-
bled to said detector for exciting said tuned cir-
cuit with said line-frequency components to de-
velop continuous free oscillations in said tuned
circuit which vary in accordance with the ampli-
tude of said line-frequency components and
which tend substantially to decrease in ampli-
tude during said interruptions, means coupled
to said tuned circuit for substantially reducing
said amplitude decrease during said interrup-
tlons, means coupled to said tuned circuit for
deriving a control effect varying in accordance
with the amplitude of said oscillations, means
for utilizing a portion of said contro} effect as
an amplitude-delay bias for said detector, and
means for utilizing said control effect for con-
trolling an operating characteristic of said re-
ceiver,

16. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
cluding line-frequency components effectively
subject to periodic interruptions, a control Sys-
tem comprising, g low-decrement tuned circuit
resonant at the.fundamental frequency of said
line-frequency components, means for exciting
said tuned circuit with said line-frequency com-~
ponents to develop continuous free oscillations
therein which tend substantially to decrease in
amplitude during said interruptions, means cou-
-bled to said tuned circuit for substantially re-
ducing said amplitude decrease during said in-
terruptions, and means coupled to said tuned
circuit and responsive to a frequency character-
istic of said oscillations for synchronizing the
line-scanning operation of said receiver,

17. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
cluding line-frequency components effectively
subject to periodic interruptions, a eontrol sys-
tem comprising, a low-decrement tuned circuit
Tesonant at the fundamental frequency of said
line-frequency components, means for exciting
said tuned circuit with saiq line-frequency com-
ponents to develop continuous free oscillations
therein which tend substantially to decrease in
amplitude during said interruptions, means coy-
pled to said tuned ecircuit for substantially re-
ducing sald amplitude decrease during said in-
terruptions, means coupled to said tuned circuit
for deriving auxiliary oscillations therefrom hav-
ing axis intercepts bearing* a predetermined
phase-relation to said line-synchronizing pulses,
and means responsive to said axis Intercepts for
synchronizing the line-scanning operation of said
recelver, )

18, In a f,elevision recelver adapted to be syn-
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cluding line-frequency components effectively
subject to periodic interruptions, a control Sys-
tem comprising, a low-decrement tuned circuit
Tesonant at the fundamental frequency of said
line-frequency components, means for exciting
said tuned circuit with said line-frequency com-
ponents to develop continuous free oscillations
therein which tend substantially to decrease in
amplitude during said interruptions, means cou-
pled to said tuned circuit for substantially re-
ducing said amplitude decrease during said inter-
Tuptions, means coupled to said tuned circuit for
deriving auxiliary oscillations, and means for rec-
tifying said auxiliary oscillations and utilizing
the resulting rectified signal to synchronize the
line-scanning operation of said receiver,

19. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
cluding line-frequency components effectively
subject to periodic Interruptions, a control Ssys-
tem comprising, a low-decrement tuned circuit
resonant at the fundamenta} frequency of said
line-frequency components, means for exciting
said tuned circuit with said line-frequency com-
bonents to develop continuous free oscillations
therein which tend substantially to decrease in
amplitude during said interruptions, means cou-
pled to said tuned circuit for substantially re-
ducing said amplitude decrease during said in-
terruptions, means coupled to said tuned circuit
for deriving auxiliary oscillations, means for rec-
tifying said auxiliary oscillations, and means for
differentiating the rectified resultant to provide
a synchronizing signal for the line-scanning op-
eration of said receiver,

20. In a television receiver adapted to be syn-
chronized by a received Synchronizing signal
including line-frequency components effectively
subject to periodic interruptions, a control sys-
tem comprising, a low-decrement tuned circuit
resonant at the fundamental frequency of said
line-frequency components, means for exciting
said tuned circuit with said line-frequency com-
bonents to develop continuous free oscillations
therein which tend substantially to decrease in
amplitude during said interruptions, means cou-
pled to said tuned circuit for substantially re-
ducing said amplitude decrease during said in-
terruptions, means coupled to said tuned circuit
for deriving auxiliary oscillations, means for rec-
tifying said auxiliary oscillations, and means for
Successively differentiating said rectified oscilla-
tions for synchronizing the line-scanning operg-
tion of said recelver. . - ) .

21. In a television receiver adapted to be syn-
chronized by a received synchronizing signal in-
cluding line-frequency components effectively
subject to periodic interruptions, a control sys-
tem comprising a low-decrement tuned circuit
resonant at the fundamenta] frequency of said
line-frequency components, means for exciting
said tuned circuit with said line-frequency com-
ponents to develop continuous free oscillations
therein which tend substantially to decrease in
amplitude during said interruptions, means cou-
pled to said tuned circuit for substantially re-
ducing said amplitude decrease during said in-
terruptions, an inductance, a diode coupled to
said tuned circuit through said inductance, a
line-scanning generator, and means for utilizing
the voltage across said inductance to synchronize
said line-scanning generator,
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