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Patented Feb. 2, 1943 2,309,764 

UNITED STATES PATENT office 
2,309,764 

TELEVISION SYSTEM 
Thomas Larimer Gottier, Westmont, N. J., as 
signor to Radio Corporation of America, a cor 
poration of Delaware 

Application September 23, 1941, Serial No. 41,949 
(C. 1787.) 5 Claims. 

My invention relates to the art of frequency 
modulation, particularly as applied to television 
or other picture transmission systems. 

In television systems employing amplitude 
modulation, it has been the usual practice to so 
modulate a carrier wave that the synchronizing 
pulses of the modulating signal modulate the 
carrier wave either to a predetermined maximum 
amplitude or to a predetermined minimum 
amplitude such as zero carrier, the two ways of 
modulating being referred to as negative and 
positive modulation, respectively. The modulat 
ing signal referred to is a mixture of synchroniz 
ing pulses and picture signal, the said pulses be 
ing in the direction of black” in the picture. 
An object of the present invention is to pro 

vide an improved frequency modulation System 
for a television or picture transmitter which re 
tains the above-mentioned feature of having the 
Synchronizing pulses always go to a predeter 
mined modulation level. This predetermined 
level in a frequency modulation System is, of 
course, a predetermined frequency. 
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A further object of my invention is to provide 
a method of and means for holding the mean 
frequency of a frequency-modulated carrier wave 
Substantially constant. 
In one preferred embodiment of the invention, 

the peaks of the Synchronizing pulses are held 
at the desired predetermined level or frequency 
by applying the output of a stable oscillator, such 
as a crystal oscillator, to the carrier wave oscil 
lator during the occurrence of each Synchroniz 
ing pulse. The crystal Oscillator frequency is 
the frequency to which the synchronizing pulses 
in the modulating signal are supposed to deviate 
the carrier wave. Upon the occurrence of each 
synchronizing pulse, the crystal Oscillator will 
pull the carrier wave oscillator to the said fre 
quency if it has not already been modulated to 
the exact desired frequency. 
The invention Will be better understood from 

the following description taken in connection 
‘with the accompanying drawing in which 

Figure 1 is a circuit diagram of a portion of a 
television transmitter embodying my invention, 
and 
Figure 2 is a diagram which is referred to in 

explaining the operation of the invention. 
Referring to Figure 1, there is shown a tele 

vision transmitter comprising a carrier wave 
oscillator C which may be of a well-known type 
having a tuned circuit and a condenser 2 
connecting one end of the tuned circuit to the 
grid of the oscillator tube 3. ; 
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The output of oscillator O is frequency-modul 
lated by the video input or television signal 
which is amplified by a video amplifier 6 and . 
applied through a blocking Cordenser f. and an 

luctance coil 8. to the grid of a reactance tube 9. 
The function of the reactance 9 is to vary 

the effective reactance across the oscillator 
tuned circuit in accordance with the voltage 
amplitude variations On the grid of the reactance 
tube. Thus, a frequency-modulated carrier wave 
is obtained. In the particular example shown, 
the tube 9 is connected across the tuned circuit 

by a connection from the plate of tube 9 to 
the plate of oscillator tube 3 and by a connec-. 
tion from the cathode of tube 9 to ground. A 
resistor 2 connected between the grid and plate 
of tube 9 through a blocking condenser 22 funca 
tions together with the grid-cathode capacity 
indicated at 23 to provide the necessary out-of 
phase component for the reactance tube oper 
ation. 
A diode 26 is provided to reinsert the direct 

current component of the video signal. The 
D. C. reinsertion circuit operation is Well known 
and may be explained briefly as follows: The 
synchronizing pulses are of positive polarity at 
the plate of diode 26 and will cause S. flow of 
diode current whenever they drive the diode 

is . plate positive with respect to its cathode. 
puts a charge on coupling condenser 7. At the 
end of a pulse, the condenser loses a small 
part of its charge through a resistor 2 whereby 
the D. C. voltage across cordenser may always 
have a value determined by the peaks of the 
synchronizing pulses as measured from the A. C. 
axis of the signal. 
The biasing battery 28 sets the voltage level 

' at which the diode 26 passes current. Battery . 
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28 also applies a negative bias to the control grid 
of tube 9 so that the synchronizing pulses never 
drive the grid of tube 9 positive with respect 
to its Cathode. 

Inductance coil fe is provided to separate, the 
electrodie capacities of tubes 9 and 26 for the 
purpose of holding up the high frequency re sponse. 
For holding the peaks of synchronizing pulses 

at a fixed frequency, a stable OScillator, such as 
a crystal oscillator 36, is provided which pro 
duces a voltage at a frequency equal to the said 
fixed frequency representing peaks of synchro 
nizing pulses. 

Figure 2, the frequency of Oscillator 30 is 
indicated by the vertical dotted line. This also 
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is the frequency at which the peaks of the Syn 
chronizing pulses are to be held. The Synchro 
nizing pulses and the picture signal which com 
prise, the modulating signal are indicated at 3 
and 32, respectively. 
The output of oscillator 30 is fed to the grid 

of an amplifier which, between synchronizing 
pulses, is biased beyond cut-off by a biasing 
battery. 37.N. 
The plate circuit of amplifier. 36 is connected 

to a point on the tuned circuit so that, dur ing a synchronizing pulse, it presents to the car 
rier Wave Oscillator ?o a reactance that is either 
inductive or capacitive, depending upon the in 
stantaneous phase difference of the two oscilla 
tor outputs. Plate voltage is supplied to am 
plifier 36 through a radio frequency choke coil 
38. 
The pulses which key the amplifier 36 to make 

it pass signal during the occurrence of each 
Synchronizing pulse in the modulating signal 
are indicated at 4. They may be obtained from 
any suitable source indicated at 42 which pro 
duces pulses occurring simultaneously with the 
synchronizing pulses. The source 42 may be, 
and preferably is, the synchronizing pulse 
generator itself. 
From the foregoing description, it will be ap 

parent that, during each keying pulse 4, the 
crystal controlled oscillator 30 feeds signal at a 
fixed frequency to the tank circuit of the car 
rier wave oscillator 10 whereby its frequency of 
Oscillation during these periods is shifted to said 
fixed frequency if it happens to be above or be 
low it as a result of frequency drift of oscillator 
0, for example. 
It will be understood that my invention holds 

the mean frequency of the oscillator O substan 
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tially constant in addition to making the oscil- . 
lator output go to a predetermined frequency 
during each Synchronizing pulse. The reason 
for this is that the synchronizing pulses, espe 
cially those occurring at line frequency, have 
such a short time interval between them that a 
well designed oscillator will drift in frequency a 
negligible amount between pulses. 

Because of the above-described action, the in 
vention may be applied to a sound transmitter 
for holding the mean frequency constant. In 
Such a transmitter, special keying pulses must 
be Supplied. They preferably are made to occur 
at a Superaudible rate to avoid the necessity of 
filtering them from the sound output. 
I claim as my invention: 
1. A radio transmitter comprising a carrier 

wave Oscillator, means for frequency modulating 
said Oscillator in accordance with a modulating 
signal having a maximum amplitude represented 
by a maximum deviation of said oscillator fre 
quency to a predetermined frequency, a stable 
oscillator which oscillates at said predetermined 
frequency, means for supplying recurring con 
trol pulses, and means for coupling said stable 
oscillator to said carrier wave oscillator during 
the occurrence of Said control pulses only, 
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2. A picture transmitter comprising a carrier 

wave Oscillator, means for frequency modulating 
said oscillator in accordance with a signal com 
prising picture signals and recurring syn 
chronizing pulses whereby the peaks of said 
pulses are represented by a maximum deviation 
of said oscillator frequency to a predetermined 
frequency, a stable oscillator which oscillates at 
said predetermined frequency, and means for 
coupling said stable oscillator to said carrier . 
wave oscillator during the occurrence of said 
Synchronizing pulses only. 

3. A picture transmitter comprising a carrier 
wave Oscillator, means including a reactance 
tube for frequency molulating said oscillator in 
accordance with a signal comprising picture, 
signals and recurring synchronizing pulses 
whereby the peaks of said pulses are represented 
by a certain maximum deviation of said oscilla tor frequency to a predetermined frequency, and 
means for causing the peaks of said pulses al 
ways to swing the output of said oscillator to 
said predetermined frequency, said last means ' 
comprising a stable oscillator which oscillates 
at said predetermined frequency, and means for 
coupling said stable Oscillator to Said carrier 
wave oscillator during and only during each of 
said synchronizing pulses. 

4. A picture transmitter comprising a carrier 
wave oscillator, means for frequency modulating 
said Oscillator in accordance with a signal Com 
prising picture signals and recurring Syn 
chronizing pulses which go to a fixed voltage 
level whereby the peaks of said pulses are rep 
resented by a certain maximum deviation of said. 
oscillator frequency to a predetermined fre 
quency, and means for causing the peaks of 
said pulses always to Swing the output of Said 
oscillator to said predetermined frequency re 
gardless of the tendency of said carrier wave 
Oscillator to drift in frequency, said last means 
comprising a piezo-electric crystal oscillator, 
and means for feeding its output into Said car 
rier wave oscillator during and only during the 
occurrence of each of Said Synchronizing pulses. 

5. A frequency modulation transmitter COIn 
prising a carrier wave oscillator, means for pro 
ducing a modulating signal containing peri 
odically recurring pulses which go to a prede 
termined voltage level, means for varying the 
frequency of said oscillator in accordance with 
the instantaneous amplitude of Said modulating 
signal, and means for limiting said frequency 
variation. So that it does not exceed a Certain 
frequency limit for the lower frequency con 
ponents of Said pulses, said last means compris 
ing a stable Oscillator which oscillates at said 
frequency limit and which is coupled to said 
carrier wave oscillator through an amplifier tube, 
and means for making said amplifier tube ef 
fective to transfer said stable oscillator output 
to said carrier wave oscillator during and only. 
during the occurrence of said synchronizing 
pulses. 

THOMAS LARMER GOTTIER, 


