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resistance. This method was found to

' test was made on tube #16163 and the output found
- same as had been obtalned. eviously whe
25t up 1n the emgineering shoy
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DA-&SEOOS
PR-861 - 20 Mc Oscillator
Vacuum Tube Eng. Dept. October 28, 1928.

QObjlect:

4 proposed change in the Navy specifications calling
for oscillation test of the CG-38161 at 20 Mc made it
necessary to develop a new oscillator for the factory test.
The Navy specification as finally written 1s as follows:

Ep: 2.8 Dk V Bgot Opt. Pp: 480 (max)
Ip: 350 DmA Ig': 40 Dma
Rg: 5000 f3 20 Me; t: 600 Po: 500 w (min)

Results:

in oscillator with connections as shown on the accom-
panying print ‘was constructed, and tested at length. This
circuit 1s similar to that which was developed by the RCA
for the same purpose.

It is to be noted that there is enly one variable com-
denser on the oscillator; that in the grid circuit. It was
found that changes in tube characteristics required a shift
in frequency in order that the conditions of Ip and Ig
could be met simultaneously. Conseguently, the use of an ;
r~f meter in the load circuit to measure output was prohibited.
The meter was finally left in place, merely as an indlcator.
The use of a vacuum thermocouple on which the light from the
load lamp could be focussed was tried as a means of measuring
output. This is a very accurate method, and is entirely free
from drift, but it was found impossible to shield the thermo-
couple well enough to prevent large errors due to r-f in-
duction. The Weston photronic cell was found to be semsitive,
but subject to so much drift as to be useless. These cells
are also subject to error due to r-f induction.

.~ The method finally used was that of a vacuum photocell
of high sensitivity with low plate vdlgago,‘and,h;gh;aeriel
| , De free from short-
time drift at least, and in the final arrangement in the
factory was found to be entirely free from r-f effects.

B

. The oscillator was set up in the factory ‘and the lamp
. and photocell measuring circuit calibrated on O er £bs

The photocell circuit was checked for r-f inductiot

1 the oscl
had als




tested by the RCA under the same conditions, and the output
obtained was 400 watts. The calibration readings and test
data are given below. The tube #16163 will be kept for a
standard to be used in checking the oselllator.

October 25, 1938

Calibration PR-881 Oscillator Lamp Load
FJ-114 Cell half blanked out

M{croammeter S-018630

DP2 0189825
DP2 012408
I I E E pa Watts
Read Corr. Read Ceorr. P.E.
5.5 5.58 52.9 58,7 15.8 296
5.9 5.92 60.5 61.3 19.1 364
6.17 6,19 65.2 68.0 238.2 408 i3
6.4 6.4 69,9 70.7 26 .8 4582
6.66 6.66 74.8 75.8 30.3 501
6.52 6,62 72.2 78.0 28.5 am
6.28 6.29 67.5 68.3 24.8 429
a,.02 6,04 62,7 63.5 20.8 383
Test PR-861 - #16163
“ Eb Ib " Rsg Isg Ig PE Po . |
T 2roo
350 100,000 : £5 - 40 2.5 400 51

The losses of the oscillator, that is, difference between
total output and lamp output were determined by operating a A
small water-cooled tube in place of the PR-861, and measuring
plate loss by means of the temperatures of the cooling water. .
At a lamp output of 343 watts, loss was 77 watts and at 366
watts lamp output, the loss was 82 watts. By proportion, the .
losses would be 92 watts at 408 watts lamp output, so that 408
watts lamp output i1s the minimum useful output corresponding

to the minimum total output of 500 watts.

1. The tube is placed in the oé&illhtbr and plate lead
connected to the end of the tank-coii by means of the
large binding post. i ;
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2. The filament 1s turned on, and the plate supply 1s
turned on at a low voltage.

3. While bringing the plate voltage up to 2800 volts,
the small varisble condenser in the grid circuit is -
adjusted so that the grid current does not exceed 5
about 40 ma. When the plate voltage is reached, the
plate current should be 2350 ma. If it is not, the
voltage should be reduced and the following adjust-
ment made on the set:

For Ip too high,turn the internal slider on the tank
coll counter clockwise. For Ip too low, turn the
slider clockwise.

4, When Ip = 250 ma and Ig= approximately 40 ma at Ep =
2800 volts, the tube is allowed to oscillate for 10
minutes at the end of which time a reading of output
is taken. Care should be used to see that Ep and
Ip are exactly correct when output is read. Emission
. check is taken by reducing the photocell reading (or
output) so that output decreases 10%, snd reading
filament voltage. A curve showing the proper amount
of decrease in photocell current for each reading is
included. i '

5. When any unusual value of output is obtained, as a
general thing, the output measuring circuit should
be recalibrated before condemning the tubes, because GLGR
photocells are subject to drift. : g
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. NOMENCLATURE
VI; =« PR-861 under test
VI, = FJ-114 photocell, half window blanked
¥ig = 1000. w, 110 v. Beacon type lamp
L,” = Tank coil, 8 turns 5 1/4* dis., 5* long
L2 « Tuned R.F. choke
Ly . = 2.5 mh Hammarlumd choke
C] = 0005 uf mica condenser Dublier PL275-40
€, = <005 uf by pass mice condenser
03 = o005 uf by pass mica condenser
Cy = <01 yT by pass condenser
Cs =~ 100 yuf max. varieble air condenser
¥; =~ 500 ma., DO type meter
My - 50 ma,, DO type meter
M =« 100 ma,, DO type meter
ui = 40 ma,, DP2 type meter
Ry = 5000 ohm grid leak
Rz = 100,000 ohm screen grid resistor
Ry =~ 250,000 ohm resistor
By = 22.5 v *C* battery
‘l'1 = 11 v. transformer
SCHEMATlC DIAG.OF CONNECTIONS
! FOR. F’R 86\, 2o mC, OSCH..L.ATOR 3
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