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I AUTHORIZATION

1.1 The tests ss reported upon herein were authorized by pyrery
of Ingineering letter S67/46/L5(12-22-¥8) of 26 . December 1933,

II OBJECT

2.1 This problen requires that exhaustive tests and examination of the
liodel RAL &nd Model RAB recelving equipments be made to provide the requireq
data necessery for the preparation of revised specifications covering :such

- equipments. ' '

IIT DESCRIPTION OF EGUIPMENT

3.1 The receivers tested were menufectured by the RCA Victor Compeny
of Camden, New Jersey, on Contract 22837. The Model RAA consists of the
‘following:

1 - CRV /4550 Radio Frequency Tuner Seriel #115
1 - CRV /551 Intermedizte and Audio Amplifier Sericl #1154
1 - CRV .55 Power Unit Serial #157

The Model RAB consists of the following:

1 - CRV 4552 Radio Frequency Tuner Serizl #7/
1 - CRV 4553 Intermedizte and Audio Frequency Amplifier Seriel #74
1 - CRV 4554 Power Unit Seriel #203 '

3.2 The audio system as reported upon and covered by the data, shown
on Plates 200 to 217 inclusive, wes not the one included in either of the
receiver models, but was made up of the following perts purchased from the
same company end under the same specifications as apply in the receiver
contract, on Naval Resesrch Laboratory Gontract K-173 S-1893.

1 Type CRV 30019 input transformer, 35.7-1 ratio

1 Type CRV 53001 low pass Tilter

. .+ (Type CRV_53002 for the RAA or
1 Band pass filter either ;i CRV 53010 for the RAB.

1 Type CRV 4555 audio chassis ' ‘ '

. 3.3 The voltage supply to the assembled audio system was as indicated
in the instruction books supplied with the RAA and RAB equipments. . The

- standard power unit was used for voltage supply in all cases where wave
form and hermonic analysis data was teken. A Laboratory power pack was
employed in other tests due to there being but one complete standard model
of each type of equipment available, these being required eimost continu
ously for other tests which were made simultaneously with the audio tests.

R
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variable coupling capacitor which is use
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3.4 Both receivers are of the superheterodyne type, The RLA covers
the range of 10 to 1000 and the RAB 1000 to 30000 kes. These equipments
are £C operated from & 60 cycle 110 volt power qu.pply and have an output
impedance suitabie for use with from one to four pairs of 60g ohm telephone
receivers comnnected in parsilel.

3.5 The Model RiL employs an untenna coupling capaCLtor o-the lirst
of two loosely coupled tuned circuits which are followed by e SLngle type
38035 R.F. emplifier tube. The R.F. amplifier tube has & tuned Plate circuit
which is inductively coupled to the tuned grid of the flrst detector,  The
first detector &s well as the second function es plete detectors: for “week
signals while for stronger signals they function with both grld ‘and plate
rectification due to the presence of grid leak end stopping condensers as
well as cathode bizs resistors. Both the first and the second osecillators
are type 38027 tubes. Their oscillaztor circuits are inductively coupled
to the detector vathode bizs lead. The coupling transformers from the
first detector to first I.F., from first to second I.F., and from second
I.F. to second detector have tuned primary and tuned sccondatries which are
slightly less than critically coupled, inductively. The second detector
feeds into a low pass filter cutting off at eround 4,000 cycles and & band -
pass filter may be cut in at will giving apprecieble attenuation below 750
and above 1250 cycles. The audio amplifier consists of a resistance coupled
stage employing & type 38024 tube followed by 38027 output stage feeding
into & 600 ohm output transformer. An automatic volume control is pro-
vided which mey be cut in at will. This consists of a high ratio step up
transformer the primary of which, for AVC action, is cut in parallel with
the output transformer. The qecondary is center tapped and feeds to two
38027 vacuun tubes connected as biased rectlflers As the receiver sudio
output voltage is .applied to the rectifier anodes (plate~-grid), this enode
resistance decreases. This resistance is rexlected through the high ratio.
transformer resulting in a lowering of the effectlve impedance load ir the .
receiver output stage plate circuit, thus llmltlng the output voltage. The
degree of limitaztion is controlled by & -varieble cathode bias on the recti-
fier tubes, thus providing an audio output’ level that can be controlled by
the bias voltage.

3.6 The Model RAE receiver input couples to the antenna.through a

‘o ‘éompensete for various antenna
constants, thus providing the ablllty:to btain resonance in the first tuned
input eircuit. There are two capacitis 1yjcoupled tuned circuits preceding
the first R.F. tube, which is a type 38058 pentode. This tube's grid is
connected through & 1.0 megohm leak to a fixed 1.5 volt negative bies and

is coupled to its grid circuit through a 250 uufd capacitor. The plete of
the first R.F. tube connects to a mid tap of the inductance forming a part
of the tuned grid circuit of the second R.F. stage. The tuned grid circuit
of-this stage, as well as that of the first sznd that of the Tfirst detector
also," employs a fixed series capacitor in addition to the customary veriable.
The c&p961tance of this fixed capacitor varies from about double to triple
that for the maximum of the variable depending upon. the frequency band. The
grid coupling capecitor for both of the R.F. amplifier grids is connected
between the fixed and the verisble capacitors. The grid of the second R.F.

-2-
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tube obtains its bias voltage through & 1.0 megohm leak which is comnected

to & potentiometer volume control. The bias voltage varistion obtainable
from this volume control is from -1.5 to -75 volts. The plate of the second
R.F. tube connects to the detector tuned grid at e mid point on the induc-
tance similer to the preceding stage. The grid of the detector, however,

is connected directly to the plate of the second R.F. tube through s coupling
capacitor and to ground or -B through & 1.0 megohm leak. The detector func-
tions as a plate rectifier for weak signels due to & cathode bias resistor
put for sufficiently strong signels to draw grid current, both grid and plate
rectification occur. Both the first end the second oscillators are type
3806/ tubes. These oscillators couple to their respective detectors induc-
tively through couplings provided in their cathode circuits. The oscillator
rilements are heated by direct current supplied from the rectified B supply
potential divider. The plate circuit of the first detector is tuned to the
I.F. and coupled through a low impednace line to the tuned grid circuit of
the first I.F. tube (type 38035). The coupling transformers between the
first I.F., second I.F., (type 38035) and the detector (type 38024) are simi-
lar &nd consist of separately tuned grid and tuned plate circuits, capaci-
tively coupled. Both of the I.F. grids obtain their bies voltages from the
same volume control voltage regulating potentiometer &s does the second R.F.
tube mentioned previously. The second detector differs from the first in
that it is a straight cathode biased plate rectifier. The plate circuit of
this detector is provided with an R.F. filter in eddition to the transformer
primary which feeds the low pass filter s mentioned in connection with the
Nodel RAAL audio system previously described. The sudio system is similar to
that described for the Hodel RAh except for the characteristics of the band
pass filter system which passes from 700 to 1300 cycles with slight attenue-
tion and with appreciable attenuation below 600 and sbove 1600 cycles.

3.7 The type CRV-4554 power supply unit which is adapteble to either
the Model RAA or the RAB hes been designed to operate from & 60 aycle 110
volt line drawing epproximately 235 watts. The power supply circuit consists
essentielly of an R.F. filter in the 110 volt supply line to the electro-
statically shielded power transformer, two type 38180 rectifier tubes, a two
stage filter, a voltage reguletor tube and the voltage divider system. The
two type 38180 rectifier fubes are operated in parallel and the type 38274
regulator tube is ‘employed to stabilize the 90 volt B supply which feede
the oscillator plates and improves frequency regulation.

3.8 In view of the detailed description given in the instruction books
supplied with each type of equipment, only a brief description has been
given herein. If further detail is desired, the reader is referred to RCA-
Victor Company's instruction books as issued with Contract NOs 22837 dated

~30 June 1931, #IB-23206 applying to the Model RAA and #IB-23207 to the Model
RAB:.

~
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1v TESTS

a. Outline of Tests.

L.a.l Inasmuch as the sudio systems of the RAA end RAB receivers
gre nearly identical and differ only in their respective band pass fil-
ters, the following tests were made using a CRV-30019 input transformer,
CRV-4555 amplifier, and CRV-53001 low pass filter common tO the two
audio systems end one of each of the CRV-53002 and CRV-53010 band pass
filters. These units were detached units which were not installed in
either of the RAA and RAB receivers for these tests. The wnits were-ar—
ranged on & separate nbresdbosrd® layout so that tests could be conducted
without interrupting other tests vhich were being mede on the receivers
simultsneously with those covered by this report.

4.a.2 Tests which were conducted and whose dats are presented in
this report are:

(A) Audio frequency cheracteristics of CRV-30019 input
trensformer and CRV-4555 audio amplifier with and
without the automatic volume control operating.

(B) Audio frequency cheracteristics of CRV-30019 input
trensformer, CRV-4555 audio amplifier, and CRV-
53001 low pass filter with ang without the automatic
volume control operating.

(c) Audio frequency cherscteristics of CRV-30019 input

\transformer, CRV-4555 sudios@mplifier, CRV-53001 low
pass rilter, and CRV-53002 d ‘pass filter with end

without the sutomatic volﬂhéi@bhtfdlfoperating.,

(D) 4udio frequency characteristics of the CRV-30019
input transformer, CRV-4555 audio amplifier, CRV-
53001 low pass filter, and CRV-53010 band pass fil-
ter with and without the &utomatic volume control

operating.

(E) Attenuation characteristic of CRV-53001 low pess
T 4filter.

(F) Attenustion cherecteristic of the CRV-53002 band
pass filter.

(G) Attenuation cherccteristic of the CRV-53010 band
pass filter.

. ,

(8) Harmonic snelysis of the CRV-30019 input trans-
former, CRV-4555 amplifier, and CRV-53001 low
pass filter with and without the eutometic volume

control operating.
iy

Y
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(I) Hearmonic anslyele of the CRV-30019 input trens-
former, CRV-4555 amplifier, CRV-53001 low pass -
fllter, end CRV-53002 band pass filter with and
without the automatic volume control operating.

(J) Hermonic analysis of the CRV-30019 input trens-
former, CRV-4555 amplifier, CRV-53001 low pess
filter, and CRV-53010 band pase {ilter with and
without the automatic volwe cantrol operating.

(K) Overload characteristics of the CRV-30019 input
Sransformer, CRV-4555 emplifier, and CRV-53001

low pass filter with end without the automatic
volume control operating, -

(L) Overload characteristics of the CRV-30019 input
transforrmer, CRV-4555 anplifier, CRV-53001 low
pess filter and CRV-53002 bend pess filter with
and without the sutometic volume contrel operating.

(M) Overloed characteristies of the CRV-30019 tnput
transformer, CRV-4555~ampuf1er, CRV-53001 low

pass filter, and CRV-53010 band pass filter with
and without the sutometie volume control operating.

(8) Output impedsnce versus millfwetts output of CRV-
30019 input trensformer, CRV-4555 enplifier, and
CRV-53001 low pees: filter with and without the
eutonetic volume control operating. :

‘ments. required under this investigation.
- 4+b.2 In setting up the messuris cireuits, all leads carrying sudio

quency’ currents and voltages were of ehielded conductors. Input end
- output pairs of zudio leads were spaced widely apert g0 as to prevent as

auch feed back es possible. All ground connections frem units under test,
messuring inatruments, &nd other eseocleted &ppuratus used in these tests,
R eads, were connected to & common terminal
wes connected to & commen refercnce grownd. This ground,

the best obtainmbie in the Laboratory, was the condult housing the power
line& I :

-5-
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4.b.3 The rectifier power supply for the amplifier under test
was located at some distance from the units under test and their as-
societed measuring equipment in order to minimize the hum pick-up.
The same precaution was exercised for the same reeson in selecting
the position for the audio frequency oscillator which hed a8 self con-
tained rectifier power supply. :

4.b., Measuring Equipment. ,
TABLE I

Name Typée No. Serisl . Test where used

Genersal Radio

Beat freg.audio oscil. 513B -4, ABCDEFGHIJEXLMEO
Genersal Radio

600 ohm var."H" pad. 452 66 EFG

General Redio emplifier 249T 186 EFG
General Radio wave ‘ : ‘
analyser 636A 102 ABCDEFGEIJKLK O
Daven A.C. voltmeter 180D 1453 ABCDEFG N
Biddle decade res. 1438 .. ABCDEFGHIJ N
General Radio decade
. res. 102K 5720 ABCDEFGEIJ N
General Radio decade ' o
res. 102L 629 EFG
General Radio decade
res. 102K 5724 EFG
Genersl Radio output :
neter 5834 72 ABCD HIJKLUHNO

4.b.5 The measuring circuits used in this test ere shorm on Plates
215 end 216. ' ' .

. 4sb.6 Overall Audio Discrimination: Characteristics. In generel,
the procedure in making tests on overzll audio-discrimination wee to im-
press the audio signal from the egudio frequency oscillator ecross & non-
Inductive decade voltage divider having & total resistance of 10,000
chms because this load afforded the best matching conditlons for the
oscillator for & minimum:wave distortion. A portion of this voltage
was tapped off &nd fed to the input of the emplifier or amplifier and
filter combinations, &s the case may be, through the input transformer
(CRV-30019) normelly working out of the plate of the detector. Inserted
in serles with the voltage divider tap &nd one side of the primary of -
the input transformer was & 250,000 ohn resistor whose function was to
sinulate the normel plete load of the detector. The other end of this
-~ primefy winding wes connected to the ground end of the voltage divider.

" The output of the audio system under test wes fed to a 600 ohm resistor
which was the internel load of a General Radio output meter. This in-
strument served not only as & load but as an indicator of the output.

-6
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The output signel or voltezge across this load wes measured with a Genersl
Radio wave enslyser which is 8lso an excellent vacumm tube voltmeter. The

weve enalyser wes used so ss to &ssure measurements of fundemental £1g-

nal frequencies instead of their hermonics, be. it had
that audio signels from the audlo oscillator h:guf:rge perchgggfg‘g

second and third harmonics. The weve enalyser has an input impedance of
100,000 ohms end hence produces no loeding effects across the 600 chm
output meter.

4.b.7 In order to facilitate circuit manipulations, switches were
provided in the set up for cutting the several filters in and out -of the
main circuit at will.

g gy aeDe8 Refer to Table II for circult constents end for reference
to the type of mezsuring circuit used to obtein the curves.

4.b.9 Attonuation Characteristics of Ellters. In order to simu-
lete normal circuit conditions in measuring the attenuation charscter-
istics of the filters, the audlo eignal was reduced to & low velue end
fed across & 10,000 ohm non-inductive decade voltage divider, . The tap
from the voltage divider was brought out at 600 ohms.  The filter under
test was bridged across the 600 ohm portion of the voltage divider. The

used to attenuate the signal to the resistance coupled amplifier. Thie
amplifier was loaded with a 20,000 ohm non-inductive decade resistor

‘and the output signal across this resistence measured with the Generel
Radlo weve &nalyser. .

4.b.10 The ressen for attenuating the signel level to the resie-
- tance ‘coupled amplifier was to prevent overloading of the-am p :
within ‘the pass band of the filters, and to keep theo

emplifier wes kept constsn ) net
~ errors due to its frequency characteristic would remain
all of these tests,

4-b.1l Befer to Table II for clircult constents and references to
the type of measuring circuit used and curves., o

4+b.12  Measurement of Harmonic Content. In the determinations of
the harmonic content of the RAA and RAB audio systems at 1,000 cycles,
the circult set up wes the same as deseribed under per.4.b.6. The wave
anelyser in this case was used to breek down the signal ‘frequency and
meesure its component harmonics. In ali of these tests the output level
for each amplifier and filter combination was adjusted to give outputs
renging from 1 to 5 milliwetts épproximately. Mleasurements were teken
fbr@g'ch test condition with end without AVC. The readings obtsined
were converted into percent of 1,000 cycle output signal level and
Plotted against milliwatts output.

-
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4.b.13 Refer to Table II for circult constents and reference to
type of measuring circuit used to obtain the curves.

4.b.1/ Overload Characteristicg. In making these tests the sig-
nal from the eudio freguency oscillator was fed directly &cross the
primary of the input transformer having shunted across it a 250,000
ohm resistor. Otherwise the arrengement of the measuring circuit is
' the same as described under per. 4.b.6. The wave analyser wes used
in these measurements, however, to measure the input voltage impressed
across the 250,000 ohm resistor. The output level in milliwatts wes
indicated on the Genersl Redio output meter. Observations were made
on the combinations of units which have been previously described,with
and without AVC until overloading of the sudio system was reached.

L.b.15 Refer to Table II for circuit constents end references
to measuring circuit used to obtein the curves.

4.b.16 Output Impedance Charecteristics. The messuring circuit
set up for these tests wes similar to that described under per. 4.b.6
except that the input voltege wes measured with & Daven A.C. voltmeter
heving sn internel resistance of 20,000 chms. ~This test was made using
only that portion of the sudio system which is common to both the RAA

and RAB receivers.

4.b.17 Output levels were meusured with and without AVC for a
constant 1,000 cycle signal input level while the load impedance wes

varied. Curves of milliwatts output versus losd impedance were plotted.

Sce Teble II.

4.b.18 The data compiled for the attenuntlon characteristics of
the filters were correctéd to compensate for the error due to the fre-
quency characteristic of the measuring system as shown on Plate 213.
The hermonic analysis date in like manner was corrected to make duc
ellowance for the harmonic content of the audio frequency oscillator
&s shom on Plate 21..
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BuEng Prob.R5-10

. V. RESULTS OF TESTS

5.1 The results for all of the measurements were plotted in curve
form and are shown on the plates indexed as follows:

Plate No.

200

201

202

203

204

205

207

208

209

210

211

Description of Curves.

Ludio frequency charactérisﬁi_cs of the CRV-30019 input
transformer and CRV-4555 amplifier.

Audio frequency characteristics of the CRV-30019 input
transformer, CRV-4555 amplifier, and CRV-53001 low
pass filter.

Attenustion characteristic of CRV-53001 low pass filter.

Audfo frequency characteristics of CRV-30019 input trans-
former, CRV-4555 emplifier, CRV-53001 low pess filter,
and CRV-53002 band pass filter.

Attenustion charscteristic of CRV-53002 bend pass filter.

Audio frequency characteristics of CRV-30019 input trans-
former, CRV-4555 amplifier, CRV-53001 low puss filter,
and CRV-53010 bend pass filter.

Attenustion charecteristic of CRV-53010 bend pess filter.

Harmonic analysis of CRV-30019 input transformer, CRV-
4555 ampliher, and CRV-‘)‘BOOI low pass filt.er.

Harmonic enalysis of CRV—30019 input transformer, CRV-
4555 emplifier, CRV -53001 low pess filter, and CRV-
53010 band pess filter.

Harmonic analysis of . CRV—-30019 input transformer, CRV-
4555 emplifier, CR V—53001 low pass ‘filter, and CRV-
53002 band pass filter. ,

Output impedznce characteristic of CRV-30019 input
transformer, CRV-4555 amplifier,and CRV-53001 low

pess filter.

Overload characteristics of RAA and RAB sudlo systems
without AVC.

Overload characteristics of RAA and RAB audlo systems
with AVC.

-

-11-

GITITSSYIOND



" magnitude of these respective "himp
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Y

Plate No. Description of Curves
213 Audio frequency characteristic of Measuring Systea.
214 Harmonic analysis of beat frequency audio oscillator.

5.2 The overall gein of the integrel part of the RAA &nd RAB
andio systems (exclusive of bdnd pass filters) 1s 28.58 db for 5 milli-
watts output across the 600 ohms at 1,000 ‘eycles and-input messured
scross the input transformer {CRV-30019 primary).

VI CONCLUSIONS

, 6.1 Plate 200 reveals that: without AVC the audio frequency char-
acteristic of the CRV-30019 input transformer and CRV-4555 emplifier
combination is substantislly flat from 250 to 10,000 cycles, but falls
off quite decidedly froam 250 to 50 cycles., This response characteristic

is free of resonsnt peaks throughout its spectrum.

6.2 With AVC the audio frequency.characteristic of the above conm-
bination assumes bend pass characteristics which not only attenuate the
upper range of frequencies, but also attenuate the lower range frequen-
cies more than 1s already done by the natural response characteristic of
the combination without automatic volume control.

6.3 Txenination of Plates 201 and 202 develops that: without the

sutomatic voluse control, the curve ‘shown on' Flate 201 is equivalent, or
> the 4 -shown. on ‘Plute:202 superimposed on that shown on
‘gycles and cut off frequency of the
: ovnonPlatezoz. "It will be
ignals are sharply attenuated
0 cycles.on Flate 202. More-
In view of the fact
sxcept at frequencies of
45 giifficient mismatching

S

occurs at 4,500 ‘cycles on” v )
over, the huaps for the two.

that the curves are otherwise closel
maximum attenuvation, 1t:is:be ]
between the low pess f put and output trensformers
to cause this shift in gu y ind ‘alteration of the shape and

15 ‘would ‘also accomt for great-

the -curve hown on Flate 201 than on Flate

202, The distributed capacities of the wiring of ‘the amplifier would also
contribute to this difference in attenuation. _ ,

er moxlmun attenuation -for

6.4 It would be well at thie stege to point out that the above
reasoning 1s based on the fact that the attenuation characteristic of
the low pass filter was measured with the input and output terminals
bridging 600 chm non-inductive resistors. While this filter is without
a doubf designed for 600 ohm circults, it ic not known at the time of
writing of this report just exactly what ‘the reflected impedances nfecing™
the filter are. ere 15 & strong indication that these impedances are
more capacitive than inductive. Such & state of affairs would quita
naturally introduce phase difficulties which were not considered under this
investigation and which would play an important in deteraining the cut.off
frequency and attenuation of the filter.

.
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6.5 The effect of the automatic volume control on this combina-
tion is similar to that shown on Plate 200 except that its band pass
properties are more accentuated due to the assistance it receives
from the low pass filter.

6.6 Without automatic volume control, the overall frequency
characteristics of the RAA and RAB sudio systems, as shown on Pletes
203 and 205 respectively, are closely identical with the attenua-
tion characteristics of their respesctive band pass filters. The
discrepancies between the overall-characteristics and the character-
istics of their respective band pass filters are due to the differ-
ences in the accuracies of the methods used in measuring the attenu-
ation curves for each audio system and to the fact that the low pass
filter enters into the "overall" plcture.

6.7 With AVC, as is to be expected, greater attenuation is
realized on both sides of the pass band of both the RAA and RAB
audio systems. These characteristics with: AVC follow the charac-
teristics without AVC up to the points of maximum attenuation. Be-
yond these points greater attenuation is realized with AVC.

$

6.8 The harmonic analyses of the RAA and RAB audio systems
show that without automatic volume control the hum from theipower
supply which appears at the output terminals is largely the second
harmonic of the A.C. power frequency and that this harmonie is prac-
tically constant for all loads up to 5 miiliwatts, the rated output
of the system. The fundamental of the power frequency is practically
nil at’fulli output, but increases as the outpub is decrecased. The
second, third, and fourth harmouics of the 1,000 cycle input signal
are in evidence without the band pass filter. "With the band pass
filter, the second harmonie- disappears. ’

6.9 With automatic volume control, the' 60 cycle fundamental
of frequency from the power supply- disappeara entirely for all
loads. The second harmonic is ~got-quite so constant and the third
harmonic, while less in ma.gnitf as the same general curve as
does the second. The magnitudg “second; third, and fourth
harmonics of thé 1,000 cycle input nal and their variation with
output, are affected quite extens:wely by the band pass filters.

6.10 In any event, the maximm sum total of harmonics does
not exceed 3.5% without AVC or 10% with AVC. This increase in
harmonic content with AVC is due to the AVC transformer. Thé ac-
tion of this AVC is to cause rectification to take place in the
AVC tubes and when this does take place, the current passes through
‘the tubes, producing in effect a partial "short" across the AVC trans-
former. This, of course, drops the reflected impedance across the
output transformer to the extent that the output tube no longer
operates into its normal plate 1oad ‘and hence the distortion is in-
creased. As is to be expected, tfhis increase in distortion decreases
with decrease in output because the action of the AVC is less pro-
nounced.

-13-
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6.11 Plates 211 and 212 show the overload characteristics of the
RAA and RAB audio systems with and without AVC. It will be noted that
without AVC, overload is reached at different levels depending upon the

‘type of band pass filter used. With only the low pass fllter in opera-

tion, overload is reached at about 190 milliwatts. The aétion of the
AVC is also dependent upon the type of band pass filter used. The ef-

‘fect of the band pess filter is to require higher input signals to cause

the output to reach a constant value.

6.12 Plate 210 shows that the output . is properly designed to
metch a 600 ohm load without AVC and that this load can be varied over
& wide  range without detrlment to the available output. With AVC, the
load which gives maximum- output, or in other words, the correct match-
ing load, is 100 ohms which is further evidence for the "shorting” action
of the AVC. .

6.13 The audio characteristic of the measuring system shown on
Plate 213 is largely due to the Generzl Radio amplifier. The errors
introduced in the meter calibrations and the attenuator over the audio
frequency spectrum is small.

6.14 Audio discrimination data is accurate to within +1/2 db over
the pass bands and accurate to within + 2 db within the attenuated reglons.
This decrezse in accuracy is due to leakages throughout the measuring cir-
cuit.

6.15 The performance of the RAA and RAB audio systems is commendable.
The date show that considerable thought and consideration were given to
the engineering of these two designs. The characteristic of the emplifier
itself is such as to-attenuate A.C. ripple Lfromthe rectifier to & level
as to render it 1naud1ble in the head phones when an audio ulgnal is pre-
sent.

6.16 The low pass filter neets in all respects the menufacturer's
spe01f1catlon as well as Navy Speciflcations E 134 403C.

6.17 The band pass filters of both: the RAA and RAB audio systems
more then meet both the Navy's and manufacturer 8 specificatlons.

" 6.18 There is some indication of instability in the two audio systems
especially in the RAB audio system. More exact data will be taken on this
matter for presentation in a future report. This date will be taken on the
audio systems in their respective receivers.

VI RECOMMENDATIONS

‘7;1‘?In future designs it is recommended that the following improve-
ments be considered.

(&) The first audio tube (38024) be shielded to prevent instability.

Q3T31SSYIONN
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(B) The second audio tube (380R7) and AVO tubes (38027)
be replaoed with the type 56 tube whioh is much more
up te date and 1s likely to stay in produstien over
8 longer peried. Dats will be taken to determine the
feasibllity of using this new tube in the present oir-
eult without further wodifieations: The results of
these teste will be released in a future repert,

7:€ - CGaloulatlens will be made to 'determing if smaller low pass
band -page filters oan be made having the same, if pat better per-
forqance ‘then these -in the RAA and RAD-audie systems through the use
of special glley-steels for the cores of the filter resotors, Future
recomnendations @5 to the feasibility of including such filters in
future designe will be made in e later veport,

7,3 I_aves.t;gati_onﬁ of the power supply unit will be made with
the objects in-view of obtaining data op regylation, ripple, and
radia frequensy disturbence for & future report,

3
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