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- perature weg, read; thermometers and water flow was metered.,

INVESTIGATION OF GL-846 POWER OUTEUT

. PURPOSE : ! ;

It 1s the purpose of this data folder to investigate the
GL-848 test for oscilletion powear output (JAN-F6d{2)). Such’
investigation was undertaken because of the difficulties en-
countered by the testing section in comnsistently obtalning
sufficlent power output. Further, In-view of satlisfactory
charscteristic and other static tests, 1t was felt that tube

‘quality was being maintained.,

TEST PROCEDURE :

Twenty-one representative GL-846 tubes were chosen for
the test. Complete statlc tests showed these tubes covering
the usual range of values between limlts. The tubes were

first tested 1n the water cooled tube test set 1n Bullding

269.  This is a conventlonal Colpitts oscillator operatling

‘at 1100 KC. The osclllator. is loaded lunto parallel 862°s,

diode~connected and filament voltage controlled. Water tem-
In the test of water cooled tubes the total powsr output {as
celled for in the JAN specifieation) 1s found by subtracting,

| the power dissgslpated In the water from the total input. The

water is heated chlefly by plate dissipation, also by a por-
tion of the grild driving power and filement input. The heat-
ing effect of grid drive wes neglected in this lnvestigation
buf heating due to the filément was considered, A curve of"

-etatic plate dlssipaticn versus temperature change was taken,

Particular attention was pald to meter, thermometer, and water
{1ow calibration. Test data teken in Bullding 269 are recorded
B Table 1.

When these first tests showed that it was dilfficult to
get sufficlent output, a separate osolllator was bullt in an

- effort to lmprove the circult efficlency. The usual tests for

parasitics, etc. had been made on the factory test set with
no results. This separate osclillator was quite compact and
wes mounted on the, tube buggy, the buggy being wheeled 1nto
the test cublcle for application of power, FPowsr output re-
sults were 1dentlcal to those previously obtalned.

A recently rebullt test set in Bulldling 37 was next
tried., An alr cooled strap resfistor comprised the load. The
tubes were found to gilve geveral hundred watts less than in
Building 269 possibly because of the difficulty in deterpmlin-
ing and holding water flow and temperatures; Test data taken

in Bullding 37 are alsc recorded 1n Table 1,
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{3) (4} {5 kG {73,
| *arid o8 18) i ledn
| Tests. Gas Ic Cutoff.Ec Ib Ic g5 5 “Im Pwr.,Output
 Unlts A o woXts amps. . emps., amps ainps » kw
i Limlits (80 (250/190) - {1,85/ (0,28/ {55/ (0.7/ 14,5 min)
| % max) 1 0.95] 0.12) 0.3) #2689 #37
Tubeff . ) \ e, Bt
1807 17 198 1,08 Q421 44.0 0,400 4,50 4.20
,1896 10 228 1.00 0,18 50 .0 0,440 4,55 *
| ‘1858 10 194 100 .0 8.8 50.8 0.380 4,40 4,10
: . 1801 12 . 285 1.05- 018 49,5 0,320 4.40 4,10
r 1848 10 835 1,40 0,81 49,5 0,380 4,30 4,10
| 1850 10 285 0.85 0:15 48,9 0,390 4,30 4.20.
1697 30 230 ', 1.03 0.82 51,0 0,350 4.30 4,10
1638 28 226 0.92 0,20 51.0 0,460 4,10 - *.
i 1919 -8 200 0.98 0,21 51.0 0,360 4.30 4,00
£ 1817 10 235 . 1,00 0,19 50,0 0,340 4.40 * oA
| 18786 10 805 1;00 /- QEBO 50.0 0,380 4,50 4.20.
4 1881 18 208 1,00 0.19 50,0 0.390 4,35 4,20
| 1896 = 10 20 1:00: - 04l8 51,0 0,330 4,30 4,00
1862 10 215 - 1.00 < . GERO 49,5 0,310 4,20 4,00 -
1900 10 206 0:.97 - 0,80  50.0 0,500 4,50 - 4.00
AR08 18 210 0,96 0,18 5040 . 0.490.4,50 4,30 -
i 1889 12 205 1,00 080  50.0 0,430 4,45 4,10,
¢ agie - 13 215 ©.98 0.20 50 .5 05380 4.50 4,40
1886 13 230 1.00 0.20 51,8 0.370 4.30 ' 410
2 1606 12 215 1 0:96° 'DI@O  50.0 ¢ 0.350  ° 4,00
4 4 %06 10 810« 0. 98 0.80 50,0 . 0.380 4,30 4,00

% 'No data teken .
Kicks off
szid current - gas test .

Negatlve grid voltage for plate curront cutoff
Plate current; grid & p4ate positive

Grid current; j

Filement currﬂnt at rated voltage

Emission « diode connection
. Osolllation power output

In order to further check the results of our tests,

arrangements were made to submit 6 representative tubes.
to the Naval Research Lab., Anmcostia, D.C, On .the bagls
of our previous data, the 6 tubes were selected as 2 of theé

' best, 2 of the lowest and 2 averaege tubes. The test olrcult
.used at NRL is Hartley opsrating at 18.4 mepaoyclesn The
coll is resonated by distributed and lnterelectrode capacit-
ances, there belng no extsrnal tank cepacitor, Thermometers.
wore placed lit the water lines 7" from the tube Jjmcket., '
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The flow geuge and thermometers were checked along with the
cirecult meters and frequeney. . No grid supply wesg avallable
g0 1t wag necegsary to measure the heating effect of the
filawent since a curve of statio plete disslpatlon agalnst’
temperature change was not easily teken., An average of three’
trials showed that 420 of the 550 fllament watts heated water,
Power dlssipation 1n the water was now. calculated for each '
tube by the formula:

Py = 0,263 N{AT)

where,
* Py = power in KW -

N = flow in US gellons per minute

OT = temperature change in degrees C

o

i I

Taking into account the heatlng due to the filament, total
‘powsr output was now calculated es: )

Po = EbIb * 0,42 -~ Ew

where, ‘
Po = total powar output in KW
EbIb = power input in KW At

An 848 téken from NRL stock was flrst tested in this os- ;
ecillator. Mr. Petsch 1ndicated that the tube had been manu-
factured before 1934, This tube gave a totel power output

of 4,53 KW, The tests-at NRL were wltnessgd by Measrso

Fetsch, Walker, Gainer, and Couch and the writer,
' "FOWER OUTPUT READINGS
‘Tube# | In #269 °  1In #a7 N.R.L.

| Bol7-48  4oledd 427044
1817 R S P o 4,52
1896 1Y aae d®in ™ ey
1576 4.2 40 “4,46
1858 . 43 4.0 4,48
1908 4,5 4.3 4,55
1889 4,4 4.1 4,55
CONCLUSION:

Togts in Bullding 268 and those taken at NRL show that
with careful adjugtment and attention to detall some GL-846
tubes meet the JAN specification of 4.5 KW total output. .The
tests also show that tube quallty hes been maintalined, Howa
ever, the conditions under which these tests were made are

much too difficult and time consuming for productlion tests.

A revlsion of the test apecifioation -would in no way indiuatd‘
a reduotion in tube quality A lower powsr ‘output limit



ahauld ﬁa established to be oansisteﬁat with “the tube d Sign
It 1s recommended that the 1limit be reduced to 4,0 KW to
"~ allow fﬁr normal tube variation and to facilitate produotion

testingo 1

ﬂo Wo Bleichnar
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