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UNITED STATES PATENT OFFICE 
2,355,701 

AUTOMATIC GAN CONTROL, FOR 
TELEVISION RECEIVERS 

William E. Bradley, Northampton, Pa., assignor to 
Philco Radio and Television Corporation, 
Philadelphia, Pa., a corporation of Delaware 
Application June 13, 1942, Serial No. 446,956 

(C. 8-7.5) 14 Claims. 

This application relates to an automatic gain 
control system for a television receiver and more 
particularly to an automatic gain control Sys 
tem which operates from the black level of the 
incoming carrier and is independent of the Syn 
chronizing pulses. 

In the conventional type of television receiver 
used in the past, the synchronizing pulses have 
been transmitted at the same carrier frequency 
as the blanking pulses, but at a higher amplitude 
level. 
As described, for example, in the copending ap 

plication of F. J. Bingley, Serial No. 401,533, filed 
July 8, 1941, there has been introduced a new, 
System of synchronizing known as the alternate 
carrier system in which the carrier wave, during 
the synchronizing pulse intervals, is shifted in 
frequency within the assigned television chan 
nel. In the particular system shown in the 
Bingley application, the carrier wave is also shift 
ed in amplitude during the synchronizing inter 
vals. This alternate carrier system provides 
greatly improved synchronizing performance on 
weak signals at the receiver. 

It has been the usual arrangement to operate 
automatic gain control (hereinafter referred to as 
AGC) from the detected signal which includes 
the synchronizing pulses. In the older type of 
television signal the presence of the synchro 
nizing pulse in the signal from which AGC volt 
age was directly derived was undesirable, but it 
is more so in the alternate carrier system be 
cause the shift in frequency is to a point of 
much higher receiver sensitivity. The effect of 
this frequency shift is to cause the synchronizing 
pulse to effectively take control of the AGC cir 
cuit. It is found, however, that the synchroniz 
ing pulses are not suitable for determining AGC 
Voltage, for Synchronizing pulse strength varies 
at different locations and with different trans 
mitters, and are therefore unreliable as a base 
for AG.C. 

It is desirable to determine the automatic gain 
control voltage of the receiver by the black level 
rather than by the synchronizing pulses since 
the black level is a fixed picture level and a true 
base from which to obtain AG.C. 

It is one object of this invention to control 
the automatic gain control circuit from the black 
level of the signal. 

It is another object of the invention to provide 
an automatic gain control system which is en 
tirely independent of the synchronizing pulses. 

It is still another object of the invention to 
provide an automatic gain control system which 
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utilizes the entire period of the black level rather 
than a portion of this period. 

It is another object of the invention to Sub 
stantially eliminate the effect of noise on the 
automatic gain control circuit. 
Other objects of the invention will be appar 

ent to those skilled in the art from the follow 
ing specification and the accompanying draw 
ing, the figures of which are intended to be 
merely illustrative of one form of the invention 
and not limiting thereof. 
In the drawing, 
Fig. 1 is a block diagram of a television receiver 

embodying a gain control System in accordance 
With the invention; 

Fig. 2 is a circuit diagram of one embodiment 
of the invention which may be employed in the 
television receiver of Fig. 1; arid 

Fig. 3 is a circuit diagram of another embodi 
ment of the invention which may be employed 
in the television receiver of Fig. 1. M 

Referring first to Fig. 1, there is shown a tele 
vision receiver having an antenna, f, a radio fre 
quency amplifier 2, a first detector 3 for con 
verting to a fixed intermediate frequency, and 
an intermediate frequency amplifier 4 from which 

a, is derived directly the signal for the audio de 
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tector and amplifier unit 5 and the loudspeaker 
6. The output of the I. F. amplifier is also fed to 
a video second detector 7 and to the automatic 
gain control circuit 8 which will be described in 
detail presently. The A. G. C. voltage developed 
in the device 8 is utilized to control the gain of 
the R. F. and I. F. stages in known manner. The 
output of the second detector T is fed to the syn 
chronizing signal separator 9 from which is de 
rived the video signal for the video amplifier 0 
and the picture tube , and also the synchroniz 
ing signal for the synchronizing signal amplifier 
2, which controls the deflecting signal genera 

tor 3 and the deflecting means 4 of the picture 
tube. 
The automatic gain control circuit shown at 8 

in Fig. 1 is shown in detail in Fig. 2. The sig 
nal from the intermediate frequency amplifier is 
transferred through the final I. F. transformer 
f5 to the tuned circuit 6, and in known man 
ner is applied to the cathode of the detector di 
ode 7 in the second detector 7. From the an 
Ode circuit of the diode 7 there is obtained the 
combined video and synchronizing signal, and 
this signal is then applied to the input circuit 
8 of the synchronizing signal separator 9. This 
arrangement is conventional in most television 
receivers. Also connected to the tuned circuit 



2 
6 are constant resistance networks 9 and 20, 

both of which may be tuned to the intermediate 
video carrier frequency. The first of these net 
works 9 comprises a series-tuned circuit in par 
allel with a resistance, while the Second network 
20 comprises a parallel-tuned circuit in parallel 
with a second resistance. Both of these networks 
should advantageously be resonant to the same 
frequency, said frequency being such that the 
overall frequency response characteristic of the 
receiver, up to the Cathode of the A. W. C. diode 
2 is a maximum at the picture carrier frequency. 
For this condition of responseit will be found that 
the tuned circuits 9 and 20 will be approximate 
ly, but not exactly, tuned to the carrier frequency 
in the I. F. amplifier. For any incoming signal 
in the I. F. band there will be a voltage drop de 
veloped across the combined circuits 9 and 20 
which will be approximately the same irrespec 
tive of frequency, since the networks 9 and 20 
in series form a constant resistance network. 
These networks will therefore act to attenuate 
all signals in the tuned circuit f6 to the same 
degree and will not cause different attenuation 
at different frequencies. When the incoming 
signal is at normal I. F. carrier frequency there 
will be a voltage produced across the parallel 
tuned circuit 20, while there will be practically 
no voltage across the series-tuned circuit 9. 
Connected across the tuned circuit 2 is the di 
Ode 2 in series with a diode load circuit which 
comprises resistor 22 and condenser 23. The an 
ode of the diode 2 is connected, in known man 
ner, to a network of suitable time constant to 
Supply the automatic gain control voltage to the 
preceding intermediate and radio frequency am plifying tubes, 
In alternate carrier television transmission 

practice, the video carrier frequency may differ 
from the synchronizing carrier frequency by 
Something in the Order of a megacycle. In the 
operation of this receiver on an alternate carrier 
signal, when the set is properly tuned, the car 
rier frequency in the intermediate frequency 
stages of the receiver will be, as described above, 
near but slightly different from the frequency 
to which the circuits 9 and 20 are tuned. Dur 
ing the entire signal, but particularly during the 
blanking pulses, when the video carrier is at 
maximum amplitude, there will appear across 
the circuit 20 a voltage due to this circuit being 
in resonance with the I. F. carrier frequency. 
Mainly from the blanking pulses there will ap 
pear across the diode 2 and the resistance 22 a. 
voltage of carrier frequency which will be rec 
tified by the diode and will supply a voltage of 
proper magnitude to the automatic gain control 
circuit. As previously explained the synchroniz 
ing carrier is shifted in frequency as well as be 
ing of greater magnitude than the blanking 
pulses, and since the circuit 20 has a Q which is 
relatively high as compared with the circuits of 
the intermediate frequency amplifier, that is, of 
the Order of 20 or 30, its resonant response to 
the frequency of the synchronizing carrier will 
be relatively low. The Synchronizing signal, 
while of high magnitude, will, therefore, produce 
very little voltage across the tuned circuit 20. 
Thus it may be seen that the synchronizing 
pulses will have practically no effect on the au 
-tomatic gain control circuit and the automatic 
gain control circuit will be materially affected 
Only by the actual blanking pulses of the re 
ceived signal. 
Since the networks 9 and 20 are designed so 
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as to form together a constant resistance cir 
cuit, the effect of these circuits on the tuned 
circuit f6 will be merely that of a pure resistance, 
and there will be no tuning or distortion effects 
On the signal applied to the second detector; and 
therefore the broad band employed for the re 
ception of the combination of the video signal 
and the synchronizing pulses will be passed with 
Out distortion. m 

Fig. 3 shows a modification of the invention in 
which the signal from the tuned circuit f6 is sup 
plied through the condenser 24 to the control 
grid of the pentode tube 25, instead of to a con 
stant resistance network. The output of the 
tube. 25 is supplied to the tuned primary circuit 
of the transformer 27. The secondary circuit of 
this transformer is connected to the automatic 
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gain control diode. 28 which acts in the same 
manner as the automatic gain control diode 2 
of Fig. 2. In this embodiment the transformer 
27 may have a Q which is relatively high as Com 
pared to the Q of the I. F. transformer 5, and 
the coils of the transformer 27 may be critically 
coupled so as to give a sharp point of resdnance. 
In the operation of the embodiment shown in 

Fig. 3, it is obvious that the signal applied to the 
cathode of the detector diode 7 is also applied 
to the control grid of the pentode amplifier tube 
25. The amplified signal from the plate of this 
tube is fed to the sharply tuned transformer 2. ' 
This transformer is tuned to the frequency of 
the video carrier but is substantially off tune for 
the synchronizing carrier. The output of this 
transformer is fed to the automatic gain control 
diode. As explained in connection with Fig. 2, 
signals of video carrier frequency will be ampli 
fied by the tube 25 and will appear in the cathode 
circuit of the diode 28 and will accordingly affect 
the automatic gain control of the receiver. Syn 
chronizing pulse signals on the other hand, which 
are materially shifted in frequency, will cause 
little voltage across the output of the transformer 
27 due to the substantial mistune, and will there 
fore cause practically no effect on the automatic 
gain control circuit, even though Such pulses are 
of considerably greater amplitude than either the 
video signal itself or the blanking pulses. 

It is to be understood that the above-described 
embodiments are illustrative only and are not to 
be construed as limiting the invention. Other 
tube combinations, for example a pentode and a 
triode, and other circuits, e. g. the combination 
of a constant resistance network and a triode, 
will be obvious to those skilled in the art, as well 
as numerous other modifications and variations. 
I claim: 
1. In a television receiver adapted for reception 

of video and Synchronizing signals transmitted 
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at different carrier frequencies, the method of 
controlling the gain of said receiver which com 
prises deriving a portion of the signal energy 
from the signal channel of the receiver, select 
ing the video carrier from said derived signal, 
producing from the selected carrier a gain con 
trol voltage whose magnitude is determined sub 
Stantially in accordance with the blanking level 
of the video carrier, and utilizing said voltage to 
control the gain of the receiver. 

2. In a television receiver adapted for reception 
of video and synchronizing signals transmitted 
at different carrier frequencies, an automatic 
gain control system comprising means for deriv 
ing a portion of the signal energy from the signal 
channel of the receiver, means for selecting the 
Yideo carrier from said derived signal and for 
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producing a gain control voltage whose magni 
tude is determined substantially in accordance 
with the blanking level of the video carrier, and 
means for utilizing said voltage to control the 
gain of the receiver. 

3. In a television receiver of the Superhetero 
dyne type having a fixed intermediate frequency 
broad band amplifier and adapted to receive al 
ternate carrier television signals by which the 
video and blanking impulses are transmitted at lo 
one carrier frequency and the synchronizing . 
pulses are transmitted at a second carrier fre 
quency, an automatic gain control System com 
prising at least one circuit tuned approximately 
to the first carrier frequency and being substan 
tially non-responsive to said second carrier fre 
quency, means for deriving an automatic gain 
control voltage from said circuit, and means for 
utilizing said voltage to control the gain of the 
receiver. . 

4. In a television receiver including an ampli 
fier adapted for reception of video and synchro 
nizing signals transmitted at different carrier 
frequencies, an automatic gain control System, 
comprising constant impedance means connected 
to said amplifier, said impedance means includ 
ing a parallel-tuned circuit resonant approxi 
mately at the video carrier frequency, means for 
rectifying the voltage across said resonant cir 
cuit, and means for utilizing the rectified voltage 
to control the gain of the receiver. 

5. In a television receiver of the superhetero 
dyne type adapted for reception of video and 
Synchronizing signals transmitted at different 
carrier frequencies, an automatic gain control 
system, comprising constant impedance means 
connected to the receiver's intermediate fre 
quency amplifier, said impedance means includ 
ing a parallel-tuned circuit resonant approxi 
mately at the video intermediate frequency, 
means for rectifying the voltage across said reso 
nant circuit, and means for utilizing the rectified 
voltage to control the gain of the receiver. 

6. In a television receiver of the superhetero 
dyne type adapted to receive alternate carrier 
signals, an automatic gain control system com 
prising a constant impedance network connected 
to the receiver's intermediate frequency amplifier, 
said constant impedance network including a 
series-tuned circuit and a parallel-tuned circuit 
connected in series, each of the tuned circuits 
being resonant substantially to the receiver's 
video intermediate frequency, and said parallel 
tuned circuit being relatively sharply tuned so as 
to be relatively unaffected by signals of other 
than the said video intermediate frequency, and 
rectifier means connected across said parallel 
tuned circuit for generating an automatic gain 
control voltage. 

7. In a television receiver of the superhetergs 
dyne type adapted for use in the reception of al 
ternate carrier television signals, an intermediate 
frequency amplifier having a pass-band of suffi 
cient width to pass the video carrier, the desired 
video side-band frequencies, and the Synchroniz 
ing carrier, a second detector circuit responsive to 
both said carriers and to said side-band frequen 
cies, and an automatic gain control circuit re 
sponsive primarily to said video carrier and con 
structed and arranged to discriminate against 
said synchronizing carrier, thereby to provide an 
automatic gain control voltage whose magnitude 
is substantially independent of synchronizing 
signal energy. 
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wherein said automatic gain control circuit in 
cludes a constant resistance network which com 
prises a first resonant circuit and a second res 
onant circuit in series, said first resonant cir 
cuit comprising at least a resistance, a capaci 
tance and an inductance in parallel, and said sec 
ond resonant circuit comprising at least a resist 
ance in parallel with a series inductance-capac 
itance arm, said first and second resonant cir- . 
cuits being tuned approximately to said video 
carrier frequency, and rectifying means for ob 
taining an automatic gain control voltage from 
the signal appearing across said first resonant 
circuit. 

9. A television receiver as claimed in claim 7, 
wherein said video and synchronizing carriers 
E in frequency by approximately one mega 
cycle. 

10. In a television receiver of the superhetero 
dyne type adapted to receive alternate carrier 
television signals and including means to convert 
the incoming carrier to a desired intermediate 
frequency, an automatic gain control system com 

- prising a circuit arranged to receive said signals 
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8. A television receiver as claimed in claim 7, 75 

and presenting a substantially constant im 
pedance for a substantial frequency deviation 
from said Carrier frequency, said circuit com 
prising two networks in series, the first of said 
networks including at least a resistance, an in 
ductance and a condenser all in parallel, and 
the second network including a resistance in par 
allel with an arm having a condenser and an in 
ductance in series, each of said networks being 
resonant approximately to the converted video 
carrier frequency, and means for developing an 
automatic gain control voltage from said first net 
work. 

11. In a television receiver of the Superhetero 
dyne type having a fixed intermediate frequency 
broad band amplifier and adapted to receive dif 
ferent video and synchronizing signal carriers, an 
automatic gain control system comprising an am 
plifier tube connected to said intermediate fre 
quency amplifier and adapted to receive a signal 
from said amplifier, a narrow band network tuned 
to the video intermediate frequency and con 
nected in the output of said amplifier tube, said 
narrow band network causing substantial attenu 
ation of the synchronizing signal carrier, rectifier 
means coupled to the output of said narrow band 
network, and means for deriving an automatic 
gain control voltage from the output of said 
rectifier means. 

12. In a television receiver of the Superhetero 
dyne type adapted to receive alternate carrier 
television signals, an automatic gain control sys 
tem comprising a pentode amplifier having its 
control grid coupled to the intermediate frequency 
amplifier of said receiver, a narrow-band filter 
connected to the output of said pentode, and 
tuned to the video intermediate frequency, a diode 
rectifier connected to said filter, and gain con 
trol means connected to said rectifier. 

13. In a television system wherein a trans 
mitted composite signal wave comprises periodi 
cally recurrent video portions alternating with 
periodically recurrent synchronizing portions, said 
portions being transmitted respectively by means 
of carrier frequency waves of substantially differ 
ent frequency, said synchronizing portions being 
of substantially greater amplitude than said video 
portions, a receiver responsive to said transmitted 
composite signal wave for reconstructing the 
transmitted image, said receiver including an am 
plifier designed to pass the entire signal wave 
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including both the video portions and the syn 
chronizing portions, and an automatic gain con 
trol system having means operative to select from 
the output of said amplifier energy derived from 
the video carrier largely to the exclusion of said 
synchronizing portions and to convert the se 
lected energy into a gain control voltage whose 
magnitude is determined substantially in accord 
ance with the blanking level of the video carrier, 
said gain control system including connections 
for applying said control voltage to said receive 
for regulating its amplification. 

14. In a television receiver capable of receiv 
ing a television signal in which the synchroniz 
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ing and video components differ in carrier fre 
quency and the synchronizing components are of 
higher amplitude than the video components, a 
gain control system comprising means for deriva 
ing signal energy from the signal transfer chan 
nel of the receiver, frequency-responsive means 
arranged to receive the derived signal and oper 
able to produce from the video carrier a control 
signal whose magnitude is determined substan 
tially in accordance with the blanking level of the 
received signal, and means for utilizing said con 
trol signal to control the gain of the receiver. 

WAM E. BRADE. 

  


