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follower. Delayed pulses, obtained from separated syn-
chronizing signal, operate the clamp circuits during the
back-porch interval. Such a circuit can restore the cor-
rect picture back level and maintain it regardless of
picture content, incorrect or spurious low frequencies,
or switching transients. Restoration is also inde-
pendent of synchronizing-signal height, which means
that the red and blue backgrounds remain correct
when these channels are switched to the green signal,
as when reproducing a black-and-white picture from a
low-band station.

The synchronizing signal is separated from the green-
channel signal. Fig. 11 is a block diagram of the green
video amplifier and the synchronizing-signal circuits.

Safety circuits are provided for protection of the

kinescopes in the event of deflection or power failure.
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Protection against power failure, such as a blown fuse
or disconnected cable, is necessary since the deflection
would cease before the accelerating voltage, and an un-
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Fig. 11—Video block diagram of green channel.
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deflected spot would remain long enough to damage the
kinescope screen.
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Summary—A new noise source consisting of a gas tube in a
transverse magnetic field has been developed. Characteristics of the
noise source are presented, together with some consideration of the
problems in the amplification of noise. Typical noise-amplifier cir-
cuits are given for frequency bandwidths from 0.1 to 2.5 and 5 mega-
cycles, respectively. '

INTRODUCTION

S PART of a noise-application program a study was
A made of various noise sources capable of provid-
ing high-level random-noise signals. In general,

it was necessary to have signals consisting of random
noise having frequency components extending over
wide bandwidths. In addition, it was desirable to have
no oscillations present in the signal. Obviously, it was
desirable to have a high level of random-noise volt-
age available to simplify problems of amplification.
In the course of this study a gas-tube noise source
was developed with random noise output much higher
than could be obtained from thermal noise,! shot noise,!
or even photomultiplier? tubes. The noise output of the
tube was amplified in order to provide sufficient noise
power for modulation. The design of noise amplifiers
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presénts special problems not ordinarily encountered
in video-amplifier design.

The noise measurements recorded in this paper were
made by two spectrum analyzers. One of these® meas-
ured the noise in a 33-kilocycle bandwidth in the fre-
quency range 100 kilocycles to 10 megacycles. The othert
permitted measurements from 25 cycles to 1 megacy-
cle. Both spectrum analyzers were designed to present
a high impedance to the noise source and to minimize
distortion of the spectrum due to clipping.® The noise
spectra were assumed flat over the bandwidth of the
analyzers. Thus the noise was measured in units of root-
mean-square volts/(Af)"2, where Af was an arbitrarily
chosen small bandwidth. In studying a wide range of
noise sources and generators it was generally found con-
venient to refer the spectral data in decibels to the arbi-
trary level of 10 microvolts per (kilocycle)/2. The level
of the shot-noise voltage developed by a diode with a
plate current of 10 milliamperes and a 3000-ohm plate
load is 26 decibels below this reference level. The root-
mean-square voltage obtained by integrating an experi-
mentally determined spectrum of irregular shape agreed
well with the value obtained with a wide-band thermo-
couple voltmeter.

GAS-TUBE Noise SoURCE

The noise source developed consisted of a 6D4 minia-
ture gas triode placed in a transverse magnetic field pro-
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