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1. AUTHORIZATION

The test ol this equipment was authorized in Buresu of Engineering
letter S67/46/L5(12-12-W8) of 27 Deceaber 1933 uynder Problem R5-9.

2. PURPOSE OF TEsTo

To obtain performance data on modified dodel RG receiving equipment,
this modification being desiznated as wodel RG-3,end to ascertain quan-
titatively the exsct izprovement in performsuce resulting therefrom.

3. EQUIPMENT UNDER TEST

The subject receiver is a iodel RG modified by the Navy Yard,
fiashington, in accordance with their instruction pamphlet RW 464 727 to
a iodel RG-3 The modifications consist in generual of the substitution
of types 38036 and 38037 tubes for the obsolete type CW 134/ tubes; the
removal of chokes in battery supply leads, the installation of an output
trensformer and the necessary changes in by-pass condensers, resistors,
meters, coils, and wiring to accommodate the circuit to the new types
of tubes. :

The receiver under test was manufactured by the National Electrical
Supply Company as dodel RG equipment serial number 438N. Additional
name plate furnished by the Nezvy Yard fiashington bears the Model Number
RG-3 and serisl number V1.

The following is a description of the receiver as modified.

One stage of tuned redio frequency is followed by an autodyne de-
tector and a two stage audio amplifier, & total of four tubes being
used. The frequency range is 1000 to 20,000 kilocycles covered by six
sets of two each plug-in coils and tuning is accomplished with two dials
with verniers, the radio frequency and detector stazes being independently
tuned. Other controls on the panel consist of a regeneration control
which regulates the voltege on the screen grid of the detector tube; a
nmultiple switch which changes the output from one to tmo stages of zudio
amplification, and when in neutral pousition cuts off the plate and fila-
ment voltages; & double scale voltmeter type CV 22117, range 0-7.5, O-
150 in the detector unit and a sacond meter of the same type in the radio
freguency unit.

The detector and audic stages are removable from the case as one
unit and the radio frequency stage as another separate unit. The case
is 20-13/16" longz, 8-3/4" hizh and 9-1/4" deep, with an overall depth
of 11%.

The input circuit consists of an adjustable mica condenser, maximum
cepacity 100 mmf in series with an antenna coil which is inductively coupled
to the tuned grid circuit of the radio frequency amplifier. This amplifier
is coupled through a radio fresuency trensformer to the detector tube, the
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secondary being tuned with condenser and grid lesk in the grid lead. A
tickler coil couples the plate circuit of the detector tube back 1o the
grid circuit which is then by-passed directly to the cathode through a
condenser and the oscillation test button. The two audio stuges are
rﬂqn,ro“nnr coupled, there bsing & radio freguency choke in series with
primary of the first transformer. There is an oubpub transforaer

n the plate circuit of the lest .ullo tube. Type 38036 telrodes ere
;1 for the radia fraqueac saplifier and detector, and type 38037
iodes for the two audio ampl_fi ers. & separate 45 volt tep supplies
voltaze for the scrsea grids, tnewe beinz a poteniiometer in the
ead to the detector screen which serves &s & regenerabion or oscilla-
ion control. Grid hiss voltsges for the amplifier tubes are obtained
7 the use of cathode resistors. The receiver may be battery operated
or from a 110 volt DC 1ine, through a line filter unit.
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The line filter unit, type RW 53025, supplied for test with this
receiver consists of two resistors in series parallel with one side of
the line for lighting filaments in parallel, the value being adjusted

for the required total current used by the tubes in the Model RG-3.

A filter consisting of two 30 henry chokes and one 16 and two 8 mfd con-
densers, the three condensers being of electrolytic type and contained
in one unit, is in series with the high potential plate supply with a
10,000 ohm resistor placed across the line to act as a voltage divider

a sl¢de contact furnishing the 45 volt supply for the screen grids.

This unit is furnished with a cable and multiple plug to connect
to the back of the receiver, replacing the battery cable similarly
connected

4. METHOD OF CONDUCTING TESTS

A Model LC-1 standard signal generator was used to supply all In-
put test voltages; an audio oscillator, General Radio type 513B, to
supply audio test voltages, and an output meter, Genersl Radio type
433-C, resistance 20,000 ohms, to measure outputs. For the purpose
of these tests, the followinb definitions are applicable:

Stendard output is 5 milliwatts, or 10 volts across 20,000 ohms.

Sengitivity is shown as the microwolts input throuzh 300 ohms resis-
tance for standerd output with a CVW signal and the audio ocutput ad-
Justed to 1000 cycles, the regeneration control being adjusted for
standard oscillations.

Standard oscillations is the condition of oscillation in the detector
circuit obtained by an increase of excitation which will produce an
attenuation of 3 decibsls in the sensitivity obtained with maximum
oscillations.
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Selectivity is shown as the ratio of input for sin ndard output at per-
ntages of frequency above or below resonant f{rsauency to lnput for
standard output at resonant iP“Pleﬂcy. This is takea with a Cii sigaal
olnlated 30% at 1,000 cycles znd with all controllable regeneration
renoved.

The following tesis were zazdet

(a) Sensitivity, with battery supply.

(b) Sensitivity, with line filter supply.

(¢) heximum noise, with battery supply.

(d) Maximum nolse, with line filter supply.

(e) Sensitivity of old ilodel 3G for comparative purposes.
(f) Selectivity.

(g) Resonant overload.

(h) Test of line filter to show effect of line voltage

variation on frequency stability and other charac- r
teristics.

RESULT OF TESTS

(a) Sensitivity. Inspection of the modified equipment as delivered
to this Laboratory showed the radio frequency amplifier tube to be with-
out grid bias, due to the fact that a jumper had been placed between the
cathode and filsment terminals on the tube socket thus shunting out the
grid bias resistor znd condenser. This jumper was removed and similar
action should be tazken in connection with any wmodification kits that may
have been shipped with thisz jumper on.

Instability was noted at the higher frequencies dus to the
presence of radioc freguency voltages in the output leads which could
only be corrected by removinz the connection from one side of the secon-
dary of the output transformer to ground end all measurements were taken
with this ground removed. Further ;mprovemeqL in this condition may be
msde by rearrangement of the wiring in the detector circuit, as at pre-
seat the connection between the low potential side of the tuning con-
denser and coil are not made directly and the leuds from each follow
separate and indirsct routes to reach the connection to the cathode.

Selectivity, with battery supply, is shown on Plate 1.

(b) Sensitivity, with line filter supply is skown on Plate 2.
when usinz the lime filler uait ihe plate voltage is reduced to 92,
which accounts for the improvement in sensitivity shown when using
battery supply.

‘ (¢) Haximum noise is shown on Plate 1 with the .sensitivity curves
) for battery supply.

' (d) Maximum noise is shown on Plate 2 with the sensitivity curves
g for iine filter supply.
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() Sensitivity of the old #odel RG, saiy

15 shown for compsrison, th
mn

ueasurements beind U8

Sensitivity - Microvolts input for outputs as showil.

Frea soidel 2G-3 Hdodel RG sndel RG
Kcs Standard outout 2 volt output Stondard outpul
1000 60 1440 13200
1500 4343 850 6100
2150 26.1 1580 16000
2150 58 620 4670
3300 17 920 7300
4530 13.8 420 3400
4580 9.8 1330 10000
6000 10.3 1430 9500
T2<5 5 - blocks
7225 98 2120 17400
9000 100 2000 17300
11350 60 1470 blocks
11350 62 3240 27800
13500 50 2780 blocks
16100 39.5 2300 blocks
16100 120 11700 blocks
13000 275 18200 blocks
20000 230 16400 blocks

(£) Selectivity is shoym on Plates 3 to 8 inclusive for three
freguencies faor each band taken ab overlapping frequenciss. On
Plate 8 but one frequency is shown for coil 6, due to the existence
of direct coupling between signal generator and receiver at the two
nigher fregquencies and the fact that the resonant input required
4t too near the maximum output of signal generztor.

(g) Resonant overload curves are showa on Piate 9, tzken al

1500 kilocycles &nd 13500 kilocycles.

(h) The effect of variation of line voltage, when using line
£ilter unit, is showm in the following tebulations:

'T,ine Voltagze Filament Voltage Plate Voltage
105 B 828
110 6.3 92
115 6.65 97
120 72, 101
3




fWith input adjusted for standurd output, with standard regeneration,
adjustments being msde when line voltaze was 105, the changes in
sensitivity and audio output are shown,

Frequency 1500 kileccyeles

Line Voltsge Sensitivity Audio Fresuency sfter 30 sec. after 3 min.

105 70 1000 cycles

110 90 970 930
1ES 106 900 850
120 122 825 200

Frecuency 2000 kilocyeles

105 128 1000 cycles

110 218 2150 1850
115 290 2800 2800
120 329 3200 3200

fiith regeneration control set for standard oscillations on a higher
line supply than 105 volts, oscillations stop when line voltage is
lowered and it is necessary to increase regeneration to bring back
oscillations. With sufficient regeneration to meintain oscillations
over a variation of line voltage froam 105 to 120, the sensitivity

is reduced by the amounts shcwm above.

The line filter chokes heat under continuous operation snd consid-
erable impregnating material ran out during tests. One resistor in the
filement line opened on account of the slidingz contact burning and cor-
roding. FWhen one tube in the receiver burnsz out, an increase in fila-
ment voltage is caused, inasmuch as the resistor is adjusted to reduce
the current to the amount required for four tubes in parallel.

As indicated by the melting of the impregnating material in the
filter chokes, the electrolytic condensers are subject to a considerable
temperature rise which has z tendency to create internal pressure and
thereby cause lezksge of electrolyte. Change in capacities are very
pronounced with change in teaperature in this type of condenser, but
nothing is definitely known as to the possible injury a rise in tempera-
ture may cause.

6. CONCLUSIONS

By the substitution of types 38036 and 38037 tubes for the type
Cii 1344 tubes originzlly used, the sensitivity of the receiver is
greatly improved. Due tc the Increased gain and lzck of adequate
shielding, there lis considerable interaction between stages, which
increases with frequensy. However, this does not become serious
enough to preclude good operatinz results below the upper end of
coil 5. At this point, tuning becomes more or less critical, at

—E_
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t?e l?wer end of‘coil 6 very eritical, in the middle of coil 6 opera-
tion is more or less unstable, znd at the high end of coil 6 unstable.

: w;E? the res ﬁaanenh of wiring as suggested under test (a)
and a s;lg?t mogi tion of the tickler winding Iin coll 6, it is be-
lieved satisfactory peﬁatlon could be obtained on coils 5 and 6.
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