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1. ABSTRACT.

This noise source was developed for use in the ncdulstor of o
rader jommer, The eircuit is built arcund tro Golkls and a SL6. It pro-
duces ncise with 2 bandwidth of about 4 ilc. The penit-to-peak outnut is
in the viciniitr of 35 volts but varies as nuch as 20/, 7ith tubes. The
oscillotions which —ost GO ncise sources exhibit are attenuated by drov—
inz censidersble current through the gas tubes. The bandwidth is cbtained
by feeding back serie of the ncise cutput te the input.

Za INTRODUCTION.

The G3lH's cutstending advantage over the 931 as a noise source
is the nagnitude of its cutput. The outnut of a GGl is sbout 15 velts
peak tc weals while that of a 931 is only & frection of a volt. The CH
was chosen because the lzrge cutput night neke possible 2 medulater wirich
weuld be lisht in weight, use few tubes and, by ninirizging videc gain,
give nc troubvle from feedback snd csecillotions. It was desired that the
spectur of the ncise cutput voltaze be down by ne riere then 3 db c@ i ie.

The disadventoges ususlly encountered in using s sre neor
.noise swectrun =nd suscentibility to cscillations. The difficulties
wroducad by oseillations were portially surnounted by running the gglit g
with sbeut 50 ma cothode current. The tendency to cscillate increrses
as the current decresses. Any residual cscillaticn was suphressed DY puv
tin: =2 second 5ol in series with the first. The spectrun was olso in-
nroved 07 the addition of the second 388k, To Ffurther inprove the svec-
truz: feedbeck fren the cutput of the ncise source tc the grid of one it

& to txe orid of the GL6 was used.

e DESCRIPTION OF HEASURILG ZQUIP. TUT.

The nessurenents which were made cn these varicus ncise sources
were of three different types. A scope was used for pea-to-peak veltizg
nessursient. JFor quick messurenents of the spectrun an snalyzer was
srrenced with o commmication receiver, a cathede ray oscilloscope and an
osecillcotor, the tuning condenser of which was rotated by a moter.s A
blocl: disgranm of the analyzer is in Figure 2A., The signal is put on
the contrecl srid of the nixer section of o 6AS. The frequency of the
oscill-tor section of the GAS is controlled by the motor driven funing
condenser. The output of this mizer is then fed into a cemrunication
receiver tuned to 10 megacycles. The bandwidih of the receiver is zbout
6 ze. The cutnut of the receiver goes to the verticsl plates of =an
oscilloscone and the horizentsl deflection is synchrenized with the rota-
tion of the neoter driven condenser. The horizontel scale of the scope
cen be celibrsted with 2 siznal senerstor. A 0-6 iic spectrui is spread
out on thiz escilleoscope and cen be seen at a glance. This presentation
nakes it pessible to see innediately the results of a chenge in the noise
ZenersicTe
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The third type of measurement involved the comparisen cf the
noise to the cutput of a 400 cycle modulated signel generator. The neise
was out on the grid of a BAC mizer and the oscilletor section was tuned
by hand. A cormunication receiver with about 2 6 kc bandwidth amplified
the output which was measured with a coprer oxide rectifier nmeter. The
modulsted signel generztor was then substituted for the ncise =nd the
outout sdjusted to give the sane resding on the meter as the necise geve.
Fizure 23 is & block disgren of this apperstus. ‘hen more accurate
neasureisnts then could be nade with the moter-driven anslyzer were
desired the comperiscn between the signal generstor and ncise was used.

L, TESCRIPTIO OF NOISE CIRCUIT.

The curves shown in Fisure 3 are for five different pairs of
nocise tubes selected at rendom. The pesiz-to-neak output of the GL6 with
the fivs nairs of 53l's was between 25 and 35 velts, and was substantizlly
free Trom oscillations when the gas tubes ran -t cathede currents of 50
Mma. Toe d=c current which passed throuzh the 'oalits slso passed throush
the 5L5 so that the total power supply drain was 50 ma. The curves shomm
in Fiure 4 are siven to show the results of changing the feedbesck coil,
Lp, in %he generater. The components referred o are indicated in the
disgren in Fizure l.

The curves given in Figures 5 and 6 shov the spectrs for BE LR
in variovs circuits. These diagrsms show how the final circuit was de-
veloned from = single Gglt, T™e curve 1 in Fisure 5 is the spectrun of
the cireuit 1 in Fi-ure 7. Tiis curve follows the usual pattern of
droonin’, resnponse above one megacycle and shows signs of cscillation Jjust
belo- one megacrcle. o effort was mede %o record accurately the snmli-
tuce of the oscillstions Decsuse the preblem at this stage of the investi-
gation was the increase in output above 1 mc. Peskins coils were then
tried in series with the lond resistor.

The curve 2 in Fisure 5 shows the increase in higher frequency
noise cormonents broucht sbout by the addition of the neazing ceil, Is.
Althouszh the noise spectrun was extended to about two snd one-half mege~
crcles-tiiis did not slter the effect of the oscillaticns at & lover fre-
QUEnCT.

Curve 3 in Figure 5 shovs 2 completes spectrun with cereful
mensure ent nede both sbove and belew 1 nc in order teo show the presence
of z-s tube oscill-tions. This curve mwcs taken using circuit 3 in Figure
8. The GLG wes added as an smplifier and os a dropping resislance for the
ogl, It olsc intreduced the nermal grid capacitance to the GOl eircuit.

A second 33L- was added in series with the one already used
as showm in circuit 4 of Pigure 6. This addition was nade with the hope
that tio gas tubes would give greater output than just cne. This ex-
pectztion was not reslized as shown in curve L uyntil the circuit was
chenzec. te that of circuit 5. The use of a .0l condenser from the cutput
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baclkk tc the grid of one solt suppressed the oscillaticns completely as
shomm in curve 5. However the spectrzsl curve does not have the desired
shape and it was decided thot frecuency selective feedback might be used
to flatten out the spectrum. A seriés ccil snd cendenser were added be=
tween the srid of the 6L6 and the junction of the pesking coil and lond
resistor in the plate cirenit of the 6L5., This dbroucght cbout the result
shova in curve 5 in Mure 6. Figure 1 shows tae final circuit. Tile
the volue of Lo is not critical, it is recommended thet it be made adjust-
able —ith zn iron core in order to compensate for differences in loyouts

The aistribution of ncise was mode essentially flst to four
megscrcles end the pesk-to=pesk output of the CL6 was 35 volts.

G al
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