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This invention relates to television systems 
and has particular reference to methods of ob 
taining automatic gain or volume control. 
The invention is an improvement in or a modi 

?cation of the invention set forth in the speci? 
cation oi’v United States application Ser. No. 141, 

(CI. 178—7.1) 

917, ?led May 11, 1939, in which a method of ob- i 
taining a rapidly acting automatic gain control as 
required for example in aircraft television sys— 
tems is described, although the method is ap 
plicable to television systems generally. In carry 
ing out the method of United States application 
Ser. No.v 141,917, filed May 11, 1937, the waveform 
transmitted is a carrier wave modulated by pic 
ture signals and includes sets of both whiter than 
white and blacker than black signal pulses which 
occur at predetermined intervals, and the re 
ceiver is provided with an automatic gain control 
.system which is designed to be responsive to the 
di?erence between the amplitude of said signal 
pulses, the receiver being also provided with a 
synchronizing system which is designed to here 
sponsive to one set of the signal pulses. The 
blacker than black pulses constitute line-synchro 
nizing signals and each of such pulses forms a 
portion of a double pulse, the other portion of 

white 
pulses. The carrier‘wave is also modulated by 
frame synchronizing signals which modulate the 
carrier wave in the whiter than white sense, the ‘ 
frame signals being interrupted by the line syn 
chronizing signals in'the blacker than black sense 
so that automatic gain control potentials and line 
synchronizing signals can be obtained during the 
occurrence of the frame synchronizing signals. 
According to the present invention, a modl?ca~ 

tion of the invention set forth in the speci?cation 
of United States application Ser. No. 141,917 
filed May 11, 1937, consists in modulating the 

tted carrier wave with frame synchroniz 
111g Signals in the blacker than black sense. In 
order to eliminate at the receiver undesirable ef 
fects due to the pulses which modulate the carrier 
wave in the whiter than white sense, such pulses 
are suppressed by mixing them with the line syn 
chronizing signals which are separated, delayed 
and/or broadened for this purpose. ~ *‘ 

In a particular television transmitting and re 
ceiving system embodying the invention the wave 
form sent out by the transmitter is a carrier wave ‘ 
modulated by picture signals‘in such a sense that 
an increase in picture brightness is represented 
by an increase in carrier amplitude, said wave 
form including blacker than black line and frame 

10 

auxiliary signals and wherein the receiver is pro 
vided with an automatic gain control system 

. which is designed to be responsive to the absolute 
amplitude of said whiter than white auxiliary 
signals. 
In order that the invention may be more clearly 

understood and readily carried into effect a wave- > 
form modulated in accordance with the invention 
will now be more" fully described by way'of ex 
ample with reference to the drawing ?led with 
the speci?cation in which ‘ 

Fig. 1 shows such a waveform, and ' 
Fig. 2 shows a circuit arrangement for prepar 

ing the line synchronizing signals to e?ect sup 
pression of the gain controlling pulses. 

If the waveform described in the speci?cation of 
application Ser. No. 141,917 ?led May 11, 1937, is 
changed so that the frame synchronising pulses 
modulate the carrier wave in the blacker than 
black sense without other modi?cation, a wave 
form results having the disadvantage that the 

_ line synchronizing pulses are interrupted by the 
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synchronizing signals and whiter than white 55 

cause disturbance in the line 
frame synchronizing pulses and this is apt to 

scanning at a re 
ceiver. An improvement is effected if the same 
step is adopted and in addition the automatic 
gain control pulses which modulate the carrier 
wave in the whiter than White sense are made to 
precede instead of to follow the line synchroniz 
ing pulses which modulate the carrier wave in ' 
the, blacker than black sense. In this case the 
trailing edge of a gain control pulse will coincide 
with the leading edge of the line synchronizing 
pulse and since the automatic gain controlling 
pulses continue throughout the frame ‘synchro 
nizing pulses, the line scanning oscillator at the 
receiver will continue to be synchronized by the 
trailing edges of the automatic gain controlling 
pulses. 

Since the automatic gain control pulses occur I 
before the line synchronizing pulses, they result 
in a bright vertical bar appearing on the extreme 
right-hand edge of the received picture and this 
can be easily masked off. However, this does rep 
resent a loss of time during which picture signals 
could otherwise be transmitted and the waveform 
shown in Fig. 1 of the accompanying drawing 
overcomes this disadvantage. ' ‘ - 

Referring to Fig. l, the waveform shown is for 
a line frequency of 10,000 per second, and it will 
be necessary that the automatic gain control 
pulses I, whichare of 10 micro-seconds duration, 
follow the line synchronizing pulses 2 as in the 
waveform described in the speci?cation of appli 
cation Ser. No. 141,917 ?led May 11, 1937,. the 



2 
duration of these line pulses being 5 micro-sec 
onds. ‘e frame synchronizing pulses 3 consist 
of 10 to 0 broadened line synchronizing pulses 
but with the automatic gain control pulses con 
tinuing through them. The picture signals 4, the 
duration of each line of which ‘is 85 micro-sec 
onds, are prevented from coming below a level 
represented by the line 5 which is of the order of 
30% of the peak carrier wave output, and it is also 
convenient but not necessary to limit the upward 
excursions of’ the picture signals to about 90% as 
represented by the dotted line 6. 100% modula 

10 

tion of the carrier wave is represented by the line ‘ 
‘I. The picture signals are suppressed to the 30% 
level 5 during the period of the frame synchro 
nizing pulses. ‘ . 
The effect oi’ the automatic gain control pulses 

of Fig. 1 on the received picture, which would 
be to brighten the end of the return stroke and 
the beginning of the working stroke, can be sup 
pressed by separating the synchronizing pulses, 
delaying them by an amount not quite equal to 
their width, broadening them to a breadth 
slightly greater than the automatic gain control 
pulses and mixing them 
the picture signals. 
A circuit arrangement for effecting the delay-_ 

ing and broadening of separated line synchroniz 
ing pulses is shown in Fig. 2. The separated nega 
tive line synchronizing pulses are applied to the 
terminals 8 between which and a diode valve D1 

' is a network giving an initial delay 151. The 
delays introduced by the following networks are 
each equal to t2 and lessthan the width of the 
original pulse. These delay networks are con 
nected to diode valves D2, D3 and D4, the anodes 
of which are connected together and with that 
of D1. The output from the diodes is passed to 
a valve V, the output from which consists of de 
layed and broadened positive ‘pulses. 
In operation, the grid of the valve V is main 

tained negative so long as incoming pulses are 
applied through the delay network to any of the 
diodes D1 to D4. It should be arranged that the 
amplitude of the incoming line synchronizing 
pulses is 'sufiicient to cause the valve V to be shut 
off so that the waveform of the output is regular. 
Although four diodes are shown, any number 

n greater than one may be used. The width of 
the output pulse will be increased by (12-1) is. 
Thus, if the width of the line synchronizing pulse 
is t5 and that of the automatic gain control 
pulse is ts, it must be arranged that t‘ is greater 
than n and t1+(n-l)ta is greater than t.+t¢. 
The delayed and broadened pulse obtained from 

in negative sense with‘ 
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asoaoes 
the valve V will overlap the automatic gain con 
trol pulse on both sidesv and will therefore sup 
press it if mixed in the negative sense; 
The waveform described possesses the advan 

tages that all the positive automatic gain control 
pulses are equal in length so that design of a 
rapidly acting automatic gain control circuit at 
the receiver is facilitated and it is not necessary 
to arrange for blacking out the frame pulse at 
"the receiver. 

While in the waveform described ‘the line syn 
chronizing pulses have been shown to be shorter 
than the automatic gain control pu1ses,,they may 
if desired be of the same length or longer than 
the automatic gain control pulses. In either of 
these latter cases, the suppressing pulses may be 
obtained merely by applying the line synchroniz 
ing pulses to a delay network. 
What I claim is: \ 
1. In a television system wherein line and 

frame synchronizing impulses of the same 
polarity are transmitted between sets of video 
signals, and wherein a signal of opposing polarity 
is transmitted after each line synchronizing sig 
nal, the method which comprises the steps of 
separating the synchronizing pulses, delaying the 
pulses by an amount differing from their dura 
tion, broadening the pulses to a breadth slightly 
greater than the width of the pulses having an 
opposing polarity thereto, and mixing the pulses 
in a negative sense with the video signals. 

2. In a television transmitting system wherein 
automatic volume control signals are transmitted 
at a time adjacent the transmission of line syn 
chronizing signals which are of opposite polarity 
thereto, and in which frame synchronizing signals 
are transmitted of the same polarity as the line 
synchronizing signals, means for separating said 
synchronizing pulses, means for delaying the line 
synchronizing pulses, means associated with said 
delaying means for broadening said line syn 
chronizing pulses and means for mixing said 
pulses with the video signals. 

3. Apparatus in accordance with claim 2, 
wherein the broadened line synchronizing pulses 
are mixed with the video signals in a negative 
sense. . 

4. Apparatus in accordance with claim 2, 
wherein ‘said means for broadening the line syn 
chronizing signals ‘comprises a plurality of delay 
network means serially connected, each of said 
delay network means having a diode connected 
substantially across the terminals thereof. 
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