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ABSTRACT

The audio celibration oscillator of the Model RDJ-1
Pulse Analyzer was checked for frequency stability under
conditions of varying temperature and humidity, for
accuracy of oscillator dizl calibration and harmonic
voltage content, The dial drive vernier ratio has been
increased to give a finer control in determining pulse
repetition freguencieas, This higher ratio is more
satisfactory than that used in the X-RDJ and RDJ Pulse
Anslyzers, The results of the tests were considered
satisfactory since the equipment met all of the require-
ments of the specification on the operation of the
oscillator. The equivment may be considered acceptable
for Naval use in so far ss indicsted by the tests reported.
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INTRODUCTION

1. The Model RDJ-1 Pulse Analyzer is similar to the preceding X-RDJ and
RDJ Pulse Analyzers with & few exceptions, The oscilletor cirecuit has
had a few changes made in it to incresse ite stebility and reduce the
second harmonic voltage content; & new oscillator diel is used so that
the calibration cen be made more sceuretely; and the dial drive vernier
ratio hee been incressed to 8-1/2 to 1 to give finer control in deter—
mining pulse repetition frequencies, The equipment was submitted for
tests to determine” the accurscy of the oseilletor dial caiibdretion,

the amount of harmonic voltsges present and the stability of the oscilla-
tor freguency over & temuverature range of —10°C to +50°C. The tests

were conducted &t this Laborastory beiween 16 November 1945 and 13 December
1945,

RESULTS OF TESTS

2. Callibration of Oscillator Dial - A Hewlitt-Packard Model 200C Aundio
Oseillater, calibrated from e 1000-cycle standerd line, was uged bo determine
the accuracy of the celibrztion of the new oscillator diel in the Model

RDJ-1 Pulse Anelyzer, The celihration wes found to be accurate within

the required five percent. The high renge had the largest deviations,

The seven points teken were all in error by more than 3%, the largest

error being 4,2% at 3000 cycles, z devistion of 128 cycles, On the
mid-renge the largest error wes 15 cycles at 700 or a devietion of 2,1%
while on the low renze = 2% error was found at 50 cycles, the diel reading
being 51, The disl drive ratio of 8-1/2 to 1 is eatisfectory,

3. Harmonic Content of Oscillstor — The amount of hermonice present was
measured on a Generzl Redio Wave Analyzer Tyve 736~A, Cn the low bend
from 20 to 180, the second harmonic present was 8% of the fundzmental
at 180 cycles. At 25 it wes 5.5% of the fundemental, Third harmonics
present were not greater than 3%. On the rengze covering 180 to 1300
cycles, the second harmonic content was less than 5% of the fundamental
over the entire range, Second harmonlc voltage present on the high range
was 4% of the fundamental voltace at 3000 and 5000 cycles end less then
4% over the remainder of the bend which covers 1300 to 10,000 cycles.

(]
4, Temperature Test of Audio Oscillater — The Model EDJ-1 Pulse Anelyzer
was subjected to tempersture variztion from ~10°C to +50°C with the
relstive humidity held at 30% ot temperatures permitting its observation,
During the first cycle the equivment failed to operste properly at 40°
and 50°C, ‘hen the equivment was operated &% room tempersture (aporox.,
26°C) for a few hours, the elliptical sweev again failed to operate normelly.
The feedback votentiometer R157 was increased from 860 ohms to apvroximestely
1000 ohme end operation was then normal, The equivment wes then tested
under temperasture variation.

5, The fregueney drifted 2.5 cycles at 50 cycles and 6 cyeles at 150
eveles on the low band over the ahove temversture range. At 200 cycles

on the mid-range the frecuency drifted 7 cycles while a2t 1000 eycles on
the seme range the drift wee 20 cycles, On the high range the drift at
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1500 cycles wes 30 eveles and at 10,000 the frequency drifted 250 cycles
WILLLE LRE Lemperavure VAT1E0 ITOm —1U™U 50 +DUJ U, LXCEDT IOr LHE aririt
?t 50 cycles which w=s just 5% of the frequency, the drift over the

range was less than 5%. The equinment worked normally under 95% humidity
at 40°C, The oscilletor frequency was very steble under hizh humidity,

CONCLUSICNS

6. The new oscillater desisn, including cirecuit chenges, diel face, &nd
diel drive ratio are considered to he satifactory., The oscillstor freqency
is satisfactorily steble under verying temmeratures =nd humidity. The

new dial calibration is within the five percent accuracy limit on all the
bands end the 8.5 to 1 disl drive reatio zives 2 finer contrel in setting

the oscillator to the freouency of the wulse being investigated.

FEECOMMENDATIONS

7« It is recommended thest care be taken when setting the feedback resistor
K157 so that the oscillstor will overste satisfactorily over the entire
renze of frequencies from 25 to 10,000 cycles under #11 conditions,
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