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is utilized to control the detector to effect de 
tection only of the desired portion of the am 
plitude range of the received carrier wave. The 
total control effect or bias voltage is preferably 
utilized to control an operating characteristic of 
the receiver, for example, to effect automatic an 
plification control. 
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 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 television 
receiver or reproducing system including circuits 
embodying the present invention, while Fig. 2 is 
a graph representing certain operating char 
acteristics of the system of Fig. 1 to aid in the 
understanding of the invention. 

Referring now more particularly to the draw 
ing, the system there illustrated comprises a re 
ceiver of the superheterodyne type including an 
antenna system 0-ft connected to a radio-fre 
quency amplifier 2 to which is connected, in cas 
cade in the order named, an oscillator-modulator 
3, an intermediate-frequency amplifier 4, a de 

tector 5, a video-frequency amplifier 6 and an 
image-reproducing device which may, for ex 
ample, be a cathode-ray signal-reproducing tube, : 
these stages or units constituting the main signal 
translating channel of the receiver. A line-fre 
quency generator 8 and a field-frequency gen 
erator f 9 are also coupled to the output circuit 
of the amplifier 4, by way of synchronizing-sig 
nal-separating apparatus presently to be de 
scribed, and to the scanning elements of the 
image-reproducing device T, in the conventional 
manner. The stages or units 0-9 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 0-1 if are se 
lected and amplified in the radio-frequency an 
plifier 2 and supplied to the Oscillator-modulator 
3, where they are converted to intermediate-fre 
quency signals which, in turn, are selectively am 
plified in the intermediate-frequency amplifier 4 ; 
and delivered to the detector 5. The modulation 
components of the signal are derived by the de 
tector 5 and are supplied to the video-frequency 
amplifier 6 wherein they are amplified and from 
which they are supplied in the usual manner to 5 
a brilliancy-control element of the image-repro 
ducing device . 
The intensity of the scanning beam of the de 

vice is thus modulated or controlled in ac 
cordance with the light-modulation Voltages im 
pressed upon the control element of the device 
in the usual manner. Saw-tooth current Waves 
generated in the line-frequency and field-fre 
quency generators 18 and í9, respectively, which 
are controlled by Synchronizing-voltage pulses 
supplied from the apparatus of this invention, as 
presently to be explained, are applied to the 
scanning elements of the device 7 to produce 
electric scanning fields, thereby to deflect the 
scanning ray in directions normal to each other 
SO as to trace a rectilinear Scanning pattern On 
the screen of the tube and thereby to reconstruct 
the transmitted image. 

Referring now more particularly to the portion 
of the system of Fig. i. embodying the present in 
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vention, for the purpose of deriving from the re 
ceived carrier wave the synchronizing components 
Separate from the other modulation components, 
as Well as a unidirectional control-bias voltage, 
there is provided a control signal-translating 
channel comprising a vacuum-tube amplifier 20, 
a rectifier 2, and a detector 22. The tube 20 
may be of any suitable type having an input 
circuit, comprising a coupling condenser 23 and 
leak resistor 24, connected to the output circuit 
of the amplifier 4. A suitable biasing battery 
20a is included in the cathode circuit of this tube. 
The output circuit of the tube 20 includes the 
primary winding 25 of an intermediate-frequency 
transformer, the secondary winding 26 of which 
is coupled to rectifier 2 and detector 22, as 
shown. The windings 25 and 26 are each tuned 
to the intermediate frequency by condensers 25a. 
and 26a, respectively, and suitable shunt resistors 
25b and 26b are connected across these tuned cir 
cuits, as shown. 
The rectifier 2 is provided for developing the 

control-bias voltage and includes a load circuit 
comprising a parallel-connected voltage divider 
resistor 27 and condenser 28 having a large time 
constant. This time constant should be consider 
ably greater than the period of the line-syn 
chronizing pulses. For conventional systems 
utilizing, for example, 30 frames (60 fields) of 441 
lines per second, the resistor 27 may be of the 
order of 0.5 megohm and the condenser 28 of the 
order of 500 micro-microfarads, providing a time 
constant of 250 microseconds. The negative ter 
minal of the resistor 2 is connected, by way of 
a suitable filter including series resistor 3 and 
shunt condenser 32 and suitable conductors in 
dicated as A. V. C., to the control electrodes of 
one or more vacuum tubes included in the ampli 
fier 12, oscillator-modulator 13, and amplifier 14, 
as shown. 
The detector 22 is provided for the purpose of 

deriving the Synchronizing pulses separate from 
the other modulation components, and to this 
end is designed to detect the modulation envelope 
of the received carrier wave and includes a load 
circuit comprising a parallel-connected resistor 
29 and condenser 30. The time constant of this 
circuit is considerably less than that of the load 
circuit 27, 28 and short compared to the duration 
of the line-Synchromizing pulses so that the modu 
lation voltages are developed thereacross. The 
load circuit of detector 22 is completed through a 
resistor 33 and a portion of voltage divider 27 de 
termined by an adjustable tap 35, both by-passed 
by a condenser 34, resistor 33 and condenser 34 
also Serving as a filter for the bias voltage derived 
from rectifier 2. Thus, a predetermined portion of 
the unidirectional bias voltage developed by the 
rectifier is applied as a negative delay bias to the 
anode of detector 22, so that the latter is ef 
fective to detect only a portion of the amplitude 
range of the carrier, more particularly, only the 
Synchronizing-modulation components. The in 
put circuits of the line-frequency and field-fre 
quency generators fb and 9 are connected across 
the load circuit of the detector 22 by way of suit 
able leads 36 and condenser 34. Conventional 
circuits may be included in the generators 8 and 
9 for separating the line-synchronizing and 

field-Synchronizing pulses from each other. 
The operation of the system in accordance with 

the present invention may best be explained with 
reference to the graph of Fig. 2, in which curve 
A illustrates the characteristic of the detector 
22, the abscissae representing applied, alternat 
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ing voltage and the ordinates representing the 
load current of the detector 22. The applied 
voltage is illustrated by curve C which shows the 
envelope of the negatively modulated-carrier 
wave the amplitude of which may vary at the 
receiver, as developed in the output circuit of the 
intermediate-frequency amplifier 4 and applied 
by way of the tube 20 and transformer 25, 28 to 
the diodes 2 and 22. For the purpose of sin 
plicity, only a few line-frequency cycles are 
shown. The light-modulation components and 
synchronizing-modulation components are in 
dicated at L and S, respectively, the latter, it will 
be noted, extending beyond the amplitude range 
of the former, Signal levels corresponding to 
white and black are indicated at W and B, re 
spectively, in the figure. 
The diode 2 operates as a conventional peak 

rectifier, passing current only during the oc 
currence of synchronizing pulses, which repre 
sent the peak values of the modulated-carrier 
wave, this being determined by the large time 
constant circuit provided by the resistor 27 and 
condenser 28. There is thus built up across the 
load circuit 27, 28 a unidirectional voltage of a 
value such as indicated by the arrow labeled 
A. W. C. in Fig. 2, which is the peak rectified ap 
plied signal. That is, the average value of this 
voltage is proportional to the maximum amplitude 
of the carrier wave and independent of light 
modulation components. The filter comprising 
the resistor 3 and condenser 32 serves to remove 
residual fluctuations from the rectified voltage 
and the resultant steady unidirectional bias volt 
age is impressed negatively on the control grids 
of one or more of the tubes in the stages 2, 3 
and 4 to control the amplification of these stages 
inversely in accordance with the maximum values 
of the carrier-wave amplitude and independent 
of light-modulation components. Thus, the out 
put signal intensity of the main signal-translat 
ing channel is maintained within a relatively 
narrow range for a wide range of received signal 
intensities due to the effect of the control-bias 
voltage developed by rectifier 2, the bias voltage 
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being variable in accordance with the intensity 
of the received carrier wave and independent of 
its light-modulation components. 
The detector 22 constitutes a modulated-carrier 

signal-detecting means and operates similarly to 
the rectifier 2, as just described, except that the 
time constant of its load circuit is such that the 
modulation envelope of the signal is detected. 
Further, in this case, a part of the unidirectional 
voltage developed by the rectifier 2 is applied to 
the anode of diode 22 as a negative bias to limit 
detection thereby, the applied bias being variable 
in accordance with the amplitude of the signal 
input to the detector. Referring again to Fig. 2, 
it will be seen that the Synchronizing components 
S represent a certain percentage of the modula 
tion amplitude range of the carrier Wave, for ex 
ample, 25 per cent. The tap 35, therefore, is ad 
justed so that a delay bias voltage corresponding 
to at least a portion and preferably approximately 
75 per cent of the total voltage developed by the 
rectifier 2 is applied negatively to the anode of 
the detector 22, this negative bias, as indicated 
in Fig. 2, serving to delay the detector 22 so that 
it is operative to detect, that is to pass current 
representative of, only the portion of the ampli 
tude range of the carrier constituting the Syn 
chronizing-modulation components or pulses and 
its output is thus limited to modulation Com 
ponents outside the amplitude range of the light 
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Inodulation components of the received signal re 
gardless of variations of the signal-input ampli 
tude to the detector. There is thus developed 
across the load circuit of the detector 22 the syn 
chronizing-modulation components or pulses free 
from the light-modulation components of the 
carrier, as illustrated by curve e of Fig. 2. These 
pulses are applied to the generators 8 and 9, in 
which conventional separating apparatus serves 
to separate the line-synchronizing and field 
Synchronizing pulses and these pulses are utilized 
to maintain the generators 8 and 9, respec 
tively, in synchronism with the corresponding 
apparatus at the transmitter, in the usual man 
ner. It is, therefore, seen that the arrangement 
of Fig. 1 comprises a television receiver adapted 
to reproduce a signal-carrier wave, the amplitude 
of which may vary at the receiver, and which has 
light-modulation components and synchronizing 
signal Components having amplitude values out 
side the amplitude range of the light-modulation 
components. The arrangement comprises means 
including a modulated-carrier signal detector 22 
for deriving modulation components of the re 
ceived carrier wave, as well as means for develop 
ing a bias across resistor 27 for controlling the 
detector 22 in accordance with the amplitude of 
the signal input to the detector to limit detection . 
thereby to the modulation components outside the 
amplitude range of the light-modulation com 
ponents regardless of variations of the signal 
input amplitude to the detector. Furthermore, 
means are provided including the conductor 36 
for utilizing the detected components for con 
trolling an operation of the receiver, specifically 
for controlling the synchronization of the re 
CeiVer. 
The system of the present invention thus serves 

to derive from the signal carrier both the uni 
directional bias voltage proportional to the in 
tensity of the modulated-signal carrier and inde 
pendent of its light-modulation components and 
the Synchronizing-modulation components sepa 
rate from the other modulation components. 
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 a changes and modifica 
tions may be made therein without departing 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. A television receiver adapted to reproduce 

a signal-carrier wave the amplitude of which 
may vary at the receiver and having light-modul 
lation components and synchronizing-modula 
tion components having amplitude values outside 
the amplitude range of said light-modulation 
Components comprising, means including a mod 
ulated-carrier signal detector for deriving modu 
lation components from a received signal-carrier 
Wave, means for controlling said detector in 
accordance With the amplitude of the signal input 
to said detector to limit detection thereby to said 
modulation components outside said amplitude 
range of Said light-modulation components re 
gardless of variations of the signal-input ampli 
tude to said detector, and means for utilizing 
said detected components for controlling the 
operation of said receiver. 

2. A television receiver adapted to reproduce a 
signal-carrier wave the amplitude of which may 
vary at the receiver and having light-modulation 
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components and synchronizing-modulation con 
ponents having amplitude values outside the 
amplitude range of said light-modulation com 
ponents comprising, a means for deriving from 
said signal a control-bias voltage variable in 
accordance with the intensity of the carrier wave 
and independent of its light-modulation con 
ponents, a vacuum-tube repeater for translating 
the signal, means for applying said bias voltage 
to said repeater to limit the translation of the 
signal thereby to the portion of the signal includ 
ing said modulation components outside said 
range of said light-modulation components, and 
means for utilizing the signal components trans 
lated by said repeater for synchronizing the 
operation of said receiver. 

3. A television receiver adapted to reproduce 
a signal-carrier wave the amplitude of which 
may vary at the receiver and having light-mod 
ulation components and synchronizing-modula 
tion components having amplitude values outside 
the amplitude range of said light-modulation 
components comprising, means including a mod 
ulated-carrier signal detector for deriving modu 
lation components from a received signal-carrier 
wave, means for biasing said detector in accord 
ance with the amplitude of the signal input to 
said detector to limit detection thereby to said 
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modulation components outside said amplitude 
range of said light-modulation components re 30 
gardless of variations of the signal-input ampli 
tude to said detector, and means for utilizing 
said detected components for synchronizing the 
operation of said receiver. 

4. A television receiver adapted to reproduce a 
signal-carrier wave the amplitude of which may 
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vary at the receiver and having a portion of its 
amplitude range modulated by light-modulation 
components and another portion of its amplitude 
range modulated by synchronizing-modulation 
components comprising, means including a mod 
ulated-carrier signal detector for deriving modu 
lation components from a received signal-carrier 
wave, means for controlling said detector in 
accordance with the amplitude of the signal 
input to said detector to limit detection thereby 
to said portion of said amplitude range of Said 
carrier wave modulated by said Synchronizing 
modulation components regardless of variations 
of the signal-input amplitude to said detector, 
and means for utilizing said detected components 
for synchronizing the operation of said receiver. 

5. A television receiver adapted to reproduce a 
signal-carrier wave the amplitude of which may 
vary at the receiver and having light-modulation 
components and synchronizing-modulation con 
ponents having amplitude values outside the 
amplitude range of said light-modulation con 
ponents comprising, means including a modu 
lated-carrier signal detector for deriving modu 
lation components from a received signal-carrier 
wave, means for deriving a control effect pro 
portional to the intensity of said carrier wave 
and independent of its light-modulation com 
ponents, means for utilizing said control effect 
for controlling said detector to limit detection 
thereby to said modulation components outside 
said range of said light-modulation components, 
and means for utilizing said detected components 
for synchronizing the operation of said receiver. 

6. A television receiver adapted to reproduce 
a signal-carrier wave having light-modulation 
components and synchronizing-modulation con 
ponents having amplitude values outside the 
amplitude range of said light-modulation com 
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poinents comprising, means includding a modu 
lated-carrier signal detector for deriving modu 
lation components from a received signal-carrier 
wave, means for deriving a unidirectional control 
bias Voltage proportional to the intensity of said 
carrier wave and independent of its light-modul 
lation components, means for applying at least . 
a portion of said bias voltage negatively to said 
detector to limit detection thereby to said modul 
lation components outside said range of said 
light-modulation components, and means for 
utilizing said detected components for synchro 
nizing the Operation of said receiver. 

7. A television receiver adapted to reproduce 
a signal-carrier wave having light-modulation 
components and synchronizing-modulation com 
ponents having amplitude values outside the 
amplitude range of said light-modulation com 
ponents comprising, means for deriving from a 
received signal-carrier wave a control effect 
proportional to the intensity of the carrier wave 
and independent of its light-modulation com 
ponents, means for detecting said carrier wave 
to derive its modulation components, means for 
utilizing said control effect for controlling said 
detecting means to limit detection thereby to 
Said modulation components outside said range 
of said light-modulation components, means for 
utilizing said control effect for controlling an 
Operating characteristic of the receiver, and 
means for utilizing said detected components for 
Synchronizing the operation of said receiver. 

8. A television receiver adapted to reproduce 
a signal-carrier wave having light-modulation 
components and synchronizing-modulation com 
ponents having amplitude values outside the 
amplitude range of said light-modulation com 
ponents, said carrier wave having a wide range 
of signal-input intensities comprising, a modul 
lated-carrier signal-detecting and -reproducing 
means, means for deriving from a received signal 
carrier wave a control-bias voltage proportional 
to the intensity of said carrier wave and inde 
pendent of its light-modulation components, 
means for detecting said carrier wave to derive 
its modulation components, means for applying 
at least a portion of said bias voltage negatively 
to said detector to limit detection thereby to 
said modulation components outside said range 
of said light-modulation components, means for 
utilizing said control-bias voltage for maintain 
ing the average amplitude, independent of light 
modulation, of the carrier input to said signal 
detecting and -reproducing means within a rela 
tively narrow range for a wide range of received 
signal-input intensities, and means for utilizing 
said limited detected components for Synchroniz 
ing the operation of said receiver. 

9. A television receiver adapted to reproduce 
a signal-carrier wave having light-modulation 
toomponents and line-synchronizing and field 
synchronizing-modulation components having 
amplitude values outside the amplitude range 
of said light-modulation components, said carrier 
having a wide range of signal-input intensities 
comprising, a modulated-carrier signal-detecting 
and -reproducing means, a rectifier having a load 
circuit with a time constant long compared to 
the period of said line-frequency Synchronizing 
components for deriving from said signal a 
control-bias voltage variable in accordance with 
the intensity of the carrier wave independent 
of its light-modulation components, means in 
cluding a modulated-Carrier signal detector hav 
ing a load circuit with a time constant short 
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compared with the duration of said line-fre 
quency pulses for deriving from Said carrier wave 
its modulation components, means for applying 
at least a portion of said bias voltage negatively 
to said detector to limit detection thereby to said 
modulation components outside said range of 
said light-modulation components, means for 
utilizing said control-bias voltage for maintain 
ing the average amplitude, independent of light 
modulation, of the carrier input to said signal 
detecting and -reproducing means within a rela 
tively narrow range for a wide range of received 
signal-input intensities, and means for utilizing 
said limited-detected components for synchroniz 
ing the operation of said receiver. 

10. A television receiver adapted to reproduce 
a signal-carrier Wave having light-modulation 
components and synchronizing-modulation Com 
ponents having amplitude values outside the 
amplitude range of said light-modulation com 
ponents comprising, a rectifier having a load 
circuit including a voltage divider resistor for 
deriving from said signal a control-bias voltage 
proportional to the intensity of the received car 
rier wave and independent of its light-modula 
tion components, means including a modulated 
carrier signal detector for deriving modulation 
components from said carrier wave, a connection 
between said voltage divider and said detector 
for applying at least a portion of said bias voltage 
negatively to said detector to limit detection 
thereby to said modulation components Outside 
said range of said light-modulation components, 
and means for utilizing said detected components 
for synchronizing the operation of said receiver. 

11, A television receiver adapted to reproduce 
a signal-carrier wave having light-modulation 
components and synchronizing-modulation con 
ponents having amplitude values outside the 
amplitude range of said light-modulation Com 
ponents comprising, a rectifier having a load 
circuit including a voltage divider resistOr for 
deriving from said signal a control-bias voltage 
proportional to the intensity of the received 
carrier wave and independent of its light-modul 
lation components, means including a modu 
lated-carrier signal detector for deriving modu 
lation components from said carrier wave, a 
connection between said voltage divider and said 
detector for applying at least a portion of Said 
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bias voltage negatively to said detector to limit 
detection thereby to said modulation components 
outside said range of said light-modulation com 
ponents, means for utilizing said control-bias 
voltage for controlling an operating character 
distic of the receiver, and means for utilizing said 
detected components for synchronizing the oper 
ation of Said receiver. 

12. A television receiver adapted to reproduce 
a signal-carrier Wave having light-modulation 
components and Synchronizing-modulation Com 
ponents having amplitude values outside the 
amplitude range of said light-modulation con 
ponents, said carrier wave having a wide range 
of signal-input intensities comprising, a rectifier 
having a load circuit including a voltage divider 
resistor for deriving from a received signal-car 
rier wave a control-bias voltage proportional to 
the intensity of said carrier wave and independent 
of its light-modulation components, means in 
cluding a modulated-carrier signal detector for 
deriving modulation components from said car 
rier wave, a connection between said voltage 
divider and said detector for applying a portion 
of said bias voltage negatively to said detector 
to limit detection thereby to said modulation com 
ponents outside said range of said light-modul 
lation components, means for utilizing all of said 
control-bias voltage for maintaining the average 
signal-output intensity independent of light 
modulation within a relatively narrow range for 
said wide range of signal-input intensities, and 
means for utilizing said detected components for 
synchronizing the operation of said receiver. 

13. A television receiver adapted to reproduce 
a signal-carrier wave the amplitude of which may 
vary at the receiver and comprising, means in 
cluding a modulated-carrier signal detector for 
deriving modulation components from a received 
signal-carrier wave, means for deriving a control 
effect proportional to the intensity of said car 
rier wave, means for utilizing a predetermined 
portion of said control effect for controlling said 
detector to limit detection thereby to a related 
predetermined portion of the amplitude range of 
said modulation components regardless of varia 
tions of the signal-input amplitude to said detec 
tor, and means for utilizing said detected modula 
tion components. ? ? 
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