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This invention relates to television receiving
systems and, more particularly, to the automatic
control of one or more operating characteristics
of such systems in accordance with the ampli-
tude characteristics of received signals. The in-
vention is especially directed to the provision
of an automatic amplification control system for
television receivers.

In accordance with present television practice,
a transmitted signal comprises a carrier wave
modulated during successive intervals or trace
periods by video-frequency components and dur-
ing the intervening refrace periods by synchro-
nizing pulses. The video-frequency components
include both high-frequency and unidirectional
components representative of variations in light
and shade in the image being transmitted and

of its average background illumination, respec-.

tively, while the synchronizing components cor-
respond to initiations of successive lines and
fields in the scanning of the image. At the re-
ceiver, a beam is so deflected as to scan and
illuminate a target in a series of flelds of parallel
lines. The synchronizing components of the re-
ceived signal are utilized to control the scanning
apparatus of the receiver in such manner as to
synchronize its operation with that of similar
apparatus utilized at the transmitter in develop-
ing the signal. The intensity of the ‘beam is
controlled by the light-modulation components,
thereby to reconstruct the image.

In certain systems the light-modulation com-
ponents are so impressed on the carrier that in-
creases in the carrier amplitude correspond to

5 increases in brightness of the image while, in

other systems, decreases in the carrier amplitude
correspond to increase in the brightness of the
image. These two types of modulation aer com-
monly referred to as positive and negative modu-
lation, respectively. Ordinarily, the background
illumination information is transmitted directly,
that is, by variations of the carrier intensity
directly in accordance with the low-frequency
and average background-illumination compo-
nents. The synchronizing pulses are impressed
on the carrier in opposite sense to the video
components about a line of demarcation; in
positive modulation systems, the synchronizing
pulses usually reduce the carrier to zero.
While systems of the above types have, in
general, given satisfactory results, it has been
difficult to obtain satisfactory control of their
operating characteristics in accordance with var-
iations of the received carrier amplitude and in-

55 dependent of the light-modulstion components,

(CL 178—1.5)

for example, to procure satisfactory automatic
amplification control. More particularly, since
the average intensity of the carrier is varied in
accordance with the background-illumination
components, such average intensity cannot be
utilized to derive a satisfactory automatic ampli-
fication control in the conventional manner,
which requires a controlling effect dependent
solely upon the average carrier intensity as de-
termined by the power of the transmitting sta-
tion, its distance, fading, and so forth, and in-
dependent of modulation components. Nor can
the amplitude of the synchronizing pulses of &
positively modulated signal be made avialable for
this purpose since they are transmitted on in-
ward peaks of modulation, usualily of nearly zero
amplitude.

It is an object of the present invention, there- '

fore, to provide in a television receiver an im-

proved method of, and means for, automatically '

controlling one or more of the operating char-
acteristics of the receiver in accordance with the
amplitude characteristic of the received modu-
lated-carrier signal and independently of the
video-frequency modulation components.

It is a further object of the invention to pro-
vide an improved method and means of the
character described adapted for the reception of
positively modulated television signals including
background and high-frequency  light-modula-
tion components.

In accordance with the present invention there
is provided in a television receiver adapted for
the reception of a signal-carrier wave which is
modulated during trace periods by background
and video-frequency light-modulation compo-
nents and during retrace periods by synchroniz-
ing pulses which, as transmitted, have edges of
predetermined finite slopes for a given ampli-
tude of the received television signal, an auto-
matic amplification control system comprising
means responsive to variations in the slopes of
the edges of. the synchronizing pulses of the
signal, as received, for developing a controlling
effect and means for utilizing this controlling
effect to adjust an operating characteristic of
the receiver.

In accordance with a preferred form of the
invention, the receiver includes a signal-trans-
lating channel, a device for detecting the carrier
wave {0 derive its modulation envelope, and
means for limiting the derived signal to separate
out the synchronizing pulses. Means are fur-
ther provided for differentiating the synchroniz-
ing pulses to derive therefrom double pulses of
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opposite polarity, while means responsive to the
amplitude of the double pulses, for example,

* a peak detector responsive to the peak amplitude
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of the derived pulses of one polarity, are pro-
vided for developing a control-bias voltage and
this voltage .is utilized to control the amplifica-
tion of the signal-translating channel, thereby
to maintain the signal-output intensity of the
receiver within a relatively narrow range for a
wide range of received signal-input intensities.
Where the term “differentiating” is used in this
specification and in the,appended claims, with
respect to a circuit or operation, it is intended
to connote a circuit or operation for deriving

an electrical quantity upon the first time differ-.

ential of a given wave. Of course, in actual
practice the form of the synchronizing wave is
not ideal and does not usually contain uniformly
sloping portions, but there are in all cases regions
of approximately uniform slope at or near.the
maximum slope on the sides of the pulses. This
region provides a maximum differential magni-
tude which serves as the desired measure of the
signal strength. :

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

‘In the accompanying drawing, Fig. 1 is a cir-
cuit diagram, partially schematic, of a cathode-
ray tube television receiving system including cir-
cuits embodying the present invention; Fig. 2 is
a diagrammatic illustration of one-half of the
envelope of a bositively modulated television car-
rier wave; and Fig. 3 is a curve representing cer-
tain periodic voltages derived by the receiver of
Fig. 1, to ald in the understanding of the inven-
tion.

Referring now more particularly to the draw-

ing, the system illustrated comprises a receiver of.

the superheterodyne type including an antenna
and ground system 10, {1 connected to a radio-

frequency amplifier 12 to which there is con- .

nected in cascade, in the order named, an oscilla-
tor-modulator 13, an intermediate-frequency am-
plifier 14, a detector 15, a video-frequency ampli-
fier 16, and a cathode-ray signal-reproducing tube
i1. A line-frequency scanning generator 18 and s
fleld-frequency scanning generator 19 are also
coupled to the video-frequency amplifier 16 and
connected to the scanning elements of the
cathode-ray tube in the conventional manner.
The stages or units 10-19, inclusive, may all be of
conventional well-known construction so that de-
tailed illustrations and descriptions thereof are
unnecessary herein. ’
Referring briefly, however, to the operation of
the system described above, television signals in-
tercepted by the antenna, circuit 10, 11 are select~
ed and amplified in the radio-frequency amplifier
12 and applied to the 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 i5. The modulation
components of the signal are derived by the de-
tector 15 and supplied to the video-frequency am-
plifier 16, wherein they are amplified and from
which they are supplied in the usual manner to
8, brilliancy-control electrode of the cathode-ray
tube 1T and the synchronizing control elements of

“the generators 18 and 9. The intensity of the

electron beam of the tube 17 is thus modulated
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or controlled in accordance with the video-fre-
quency voltages impressed upon the control grid
of the tube in the usual manner. Saw-tooth cur-
rent or voltage scanning waves are generated in
the line-frequency and fleld-frequency genera-

tors {8 and 189, respectively, which are controlled

by a synchronizing voltage pulse supplied from
the video-frequency amplifier 18, and are ap-
plied to the scanning elements of the cathode-ray
tube 17 to produce electric scanning flelds, there-
by to deflect the ray vertically and horizontally
so as to trace a rectilinear scanning pattern on
the screen of the tube, thereby to reconstruct the
transmitted image. . : - )

Referring now more particularly to the portion
of the system of Fig. 1 embodying the present in-

“vention, for the purpose of developing a control-

bias voltage proportional to the average ampli-
tude. value of the received carrier wave and in-
dependent of light-modulation components, there
is provided a control system indicated generally
at 20. The system 20 includes a vacuum-tube
limiter 21 having its control grid coupled to the
output circuit of the detector 15 by way of a cou-
pling condenser 22 and grid-leak resistor 23. The
anode circuit of the limiter includes a relatively
low impedance primary winding 24 of a trans-
former 26, anode potential being supplied to the
tube by way of this winding from a suitable
source, as indicated by 4B, and a secondary
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winding 25 being loosely coupled to the winding -

24. With this arrangement, the current through
the winding 24 is of the same wave form as the
grid voltage of the tube 2f, and the induced volt-
age in the winding 25 is the differential of the
current through the winding 24. A diode rectifier
27 is connected across the secondary winding 25
through a load resistor 28, shunted by by-pass
condenser 29. The bias voltage developed across
resistor 28 is applied negatively, by suitable leads

- 30, to the control electrodes of one or more of the

vacuum tubes included in the amplifier 12, oscil-
lator-modulator 13, and amplifier 14, as shown.
Perferably the load circuit 28, 29 of the rectifier
27 has a large time constant which is considerably
greater than the fleld-scanning period which may,
for example, be 14y second, in which case the time
constant of circuit 28, 29 may be of the order of
second.

The operation of the present invention may
best be explained with reference to the curves of
Figs. 2 and 3. In each of these curves, abscissae
represent time and the ordinates, amplitude.
The curve of Fig. 2 represents one-half of the
modulation envelope of a received signal as it
appears in the output circuit of the detector (5.
The left-hand portion of this curve represents a
signal of relatively large amplitude, while the
right-hand portion represents a similar signal of
relatively low amplitude. The portions of the
wave represented by the curve of Fig. 2 where the
carrier is reduced to zero, as indicated at I, and
F, represent line-synchronizing and field-syn-
chronizing pulses occuring during line-retrace
and fleld-retrace periods, respectively. Theé por-
tions of the wave between the line-synchronizing
pulses L correspond to trace portions of successive
lines and are modulated by the high-frequency
and background-illumination components M.

As mentioned above, in a signal of the positive
modulation type such as is illustrated in Fig. 2,
increases in light intensity are represented by
increases in the amplitude of the carrier and the
average intensity of the signal is varied in ac-
cordance with the low-frequency and average
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background-illumination components of the im-
age so that carrier amplitude variations cannot
be utilized for the purpose of amplification con-

trol or control of other operating characteristics

of the receiver. Nor is there in this type of wave
any synchronizing pulses which can be readily uti-
lized, in any previously known manner, for the
purpose in question, since the signal is reduced

to zero during the retrace or synchronizing pulse -

periods.
However, in signals of the type deseribed, the

edges of the synchronizing pulses, as transmitted, -

may be given a predetermined fixed finite. slope,
as indicated by the-angle 61 in Fig. 2, considering
that the left-hand portion'of the curve of this
figure also substantially represents the signal as
developed at the transmitter. In the signal as
received. at a receiver, however, the carrier in-
tensity varies in accordance with the power of
the transmitting station, its distance, fading, and
so forth, and the slope, that is, the time rate of
change of current or voltage corresponding with
the edges of the synchronizing pulses varies pro-

portionally to such carrier-amplitude variations -

and independently of average background illu-
mination. In the portion of the signal illustrated
at the right of Fig. 2, representing a signal the
average intensity of which is substantially re-
duced, it will be noted that the slopes of the edges
of the synchronizing pulses 62 are substantially
less than for the same signal with greater ampli-
tude.

The present invention utilizes this variation in
slopes of the edges of the synchronizing pulses as
a measure of the average value of the intensity
of the received signal carrier independent of

light-modulation components and for developing.

a control-bias voltage suitable for automatic am-
plification control or the control of any other de-
sired operating characteristic of the receiver. To
this end the detected signal is impressed on the
input circuit of the limiter 21, with such polarity
and with the limiter so biased that only that por-
tion of the synchronizing pulses near the carrier
zero axis, for example, the portion of the signal
shown below the line X—X in Fig. 2, is passed
thereby. The operating potentials applied to the
electrodes of the limiter tube impart thereto a
high internal impedance so.that the current in
the output circuit of the tube is of substantially
the same wave form as the repeated portion of
the applied synchronizing voltage. Hence, dur-
ing each of the synchronizing pulses, current of
trapezoidal wave form flows through the winding
24 and, since the current through the winding 29
is determined by the tube 21, the induced voltage
in, and the voltage across, the secondary wind-
ing 25 is proportional to the differential of the
current wave flowing through winding 24.
Therefore, there is developed in the winding 25
a double pulse voltage wave, such as illustrated
by the curve of Fig. 3, which is applied to the
rectifier 21. It will be apparent that the double
pulses thus derived from the synchronizing pulses

3 have amplitude values which correspond to the

slopes of the edges of their respective pulses.
The rectifier 21 operates in a conventional man-
ner to measure the peak amplitude of the pulses
of one polarity, thereby to develop across its load
resistor 28 a unidirectional-bias voltage which is
proportional to the average amplitude of the re-
ceived carrier wave and independent of light-
modulation components. This voltage is applied
negatively to the control electrodes of one or
more of the tubes in stages 12, 13, and 14, thereby

3

to control the amplification therein ln‘)ersely in
accordance with the slope of the edges of the syn-

‘chronizing pulses; that-is, inversely in accord-.

ance with the average-carrier amplitude just re-
ferred to. The output intensity of the receiver
is thus maintained within a relatively narrow
range for a relatively wide range of received in-
put signal intensities,

While there has been described what is at pres-
ent considered to be the preferred embodiment
of this invention, it will be obvious to those
skilled in the art that various changes and modi-
fications may be made therein without depart-
ing from the invention, and it is, therefore, 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. In a television receiver adapted for the re-
ception of a signal-carrier wave transmitted with
modulation during trace periods by video-fre-

- quency components and during retrace periods

by synchronizing pulses having edges of prede-
termined finite slopes for a given amplitude of
the received television signal, an automatic con-
trol system comprising means responsive to vari-
ations in the slopes of at least a portion of the
edges of said pulses of the signal as received for
developing a conirolling effect, and means for
utilizing said controlling effect to adjust an op-
erating characteristic of said receiver.

2. In a television receiver adapted for the re-
ception of a signal-carrier wave transmitted with
modulation during trace periods by video-fre-
quency components and during retrace periods
by synchronizing pulses having edges of prede-
termined finite slopes for a given amplitude of
the received television signal and having a -wide
range of signal-input intensities, an automatic
control system comprising means responsive to
variations in the slopes of the edges of said pulses
of the signal as received for developing a con-
trolling effect, and means for utilizing said con-
trolling effect to maintain the signal-output in-
tensity of the receiver within a relatively narrow
range.

3. In a television receiver adapted for the re-
ception of a signal-carrier wave transmitted with
modulation during trace periods by video-fre-
quency components and during retrace periods by
synchronizing pulses having edges of predeter-
mined finite slopes for a given amplitude of the

. received  television signal and having a wide

range of signal-input intensities, an automatic
control system comprising a signal-translating
channel and means for controlling the amplifi-
cation of said channel inversely in accordance
with variations in the slopes of the edges of said
synchronizing pulses of the signal as received for
maintaining the output intensity of said channel
within a relatively narrow range.

4. In a television receiver adapted for the re-
ception of a signal-carrier wave transmitted with
modulation during frace periods by video-fre-
quency components and during retrace periods
by synchronizing pulses having edges of prede-
termined finite slopes for a given amplitude of
the received television signal, an automatic con-
trol system comprising means for developing a
control-bias voltage proportional to the slopes of
the edges of said synchronizing pulses of the sig-
nal as received, and means for utilizing said volt-
age to adjust an operating characteristic of said
receiver,

5. In a television receiver adapted for the re-
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ception of a signal-carrier wave with modulation
during trace periods by video-frequency compo-
nents and during retrace periods by synchroniz-
ing pulses having edges of predetermined finite
slopes for g given amplitude of the received tele-
vision signal, an automatic control system coms-
prising means for differentiating the synchroniz-
ing pulses of a received signal to derive auxiliary
pulses, means responsive to the amplitude of said
auxiliary pulses for developing a controlling ef-
fect, and means for utilizing said controlling ef-
fect to adjust an operating characteristic of said
receiver. : ‘

6. In a television receiver adapted for the re-
ception of a signal-carrier wave transmitted with
modulation during trace periods by video-fre-
quency components and during refrace periods
by synchronizing pulses having edges of predeter-
mined slopes, an automatic control system com-
prising means for detecting said carrier wave to
derive its modulation envelope, means for limit-
ing said derived signal to develop at least a por-
tion of sald synchronizing pulses, means respon-
sive to variations in the slopes of the edges of
said derived pulses for developing a controlling
effect, and means for utilizing said controlling ef-

‘fect to adjust an operating characteristic of said

receiver.

7. In a television receiver adapted for the re-
ception of a signal-carrier wave transmitted with
modulation during trace periods by video-fre-
quency components and during retrace periods
by synchronizing pulses having edges of predeter-
mined slopes, an automatic control system com-
prising means for detecting said carrier to de-
rive its modulation envelope, means for limiting
said desired signal to develop at least a portion
of said synchronizing pulses, means for differen-
tiating said synchronizing pulses to derive auxil-
iary pulses, means responsive to the amplitude of
said auxiliary pulses for developing a controlling
effect, and means for utilizing said controlling ef-
fect to adjust an operating characteristic of said
receiver. ) .

8. In a television receiver adapted for the re-
ception of a signal-carrier wave transmitted with
modulation during trace periods by video-fre-
quency components and during retrace periods
by synchronizing pulses having edges of prede-
termined slopes, an automatic control system
comprising means for deriving at least portions
of said synchronizing pulses, means for differen-
tiating said synchronizing pulses to derive aux-
iliary pulses, means for measuring the peak am-

plitude of said auxiliary pulses to develop 2 con~

trol-bias voltage, and means for utilizing said
voltage to control an operating characteristic of
said recelver.

9. The method of controlling an operating
characteristic of a television receiver in accord-
ance with the average amplitude of a received
signal-carrier wave and independently of its

9,214,846

light-modulation components, said carrier' wave
being transmitted with modulation during trace
periods by video-frequency components and dur-
ing retrace periods by synchronizing pulses hav-
ing edges of predetermined finite slopes for g
given amplitude of the received television signal,

which comprises deriving said synchronizing™

pulses from the received signal, developing a con-
trolling effect in response to variations in the
slopes of the edges of said pulses of the signal as
received, and utilizing said controlling effect to
adjust said operating characteristic.

10. The method of controlling an operating
characteristic of a television receiver in accord-
ance with the average amplitude of a received
signal-carrier wave and independently of its
light-modulation components, said carrier wave
being transmitted with modulation during trace
periods by video-frequency components and dur-
ing retrace periods by synchronizing pulses hav-
ing edges of predetermined finite slopes for a
given amplitude of the received television signal,
which comprises differentiating the synchroniz-

pulses, developing a controlling effect proportion-
al to the amplitudes of said auxiliary pulses, and
utilizing said controlling effect to adjust said op-
erating characteristic.

11, The method of controlling an operating

characteristic of a television receiver in accord-.

ance with the average amplitude of a received
signal-carrier wave and independently of its
light-modulation components, said carrier wave
being transmitted with modulation during trace
periods by video-frequency components and dur-

ing retrace periods by synchronizing pulses hav-

ing edges of predetermined slopes, which com-
prises detecting said carrier wave to derive its
modulation envelope, limiting the derived signal
to derive at least a portion of said synchroniz-
ing pulses, developing a controlling effect in re-
sponse to variations in the slopes of sald derived

- Ing pulses of a received signal to derive auxiliary
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pulses, and utilizing said controlling effect to ad-

Jjust said operating characteristic.

12. The method of controlling an operating
characteristic of a television receiver in accord-
ance with the average amplitude of a received
signal-carrier wave and independently of its
light-modulation components, said carrier wave
being transmitted with modulation during trace
periods by video-frequency components and

during retrace periods by synchronizing pulses:

having edges of predetermined slopes, which
comprises deriving said synchronizing pulses
from the received signal, differentiating said syn-

- chronizing pulses to derive auxiliary pulses, de-

tecting the peak amplitude of said auxiliary
pulses to develop a control-bias voltage, and uti-
lizing said bias voltage to adjust said operating
characteristic.
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