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The « oil¢otin test ppecifications for some typés of
high vacuum tubes require that the totdl power output be
measwred. Since, in the customery productlicn test sets only

remainder of the tube output thet is not actuelly measured.
By teating a levge nugiber of Gubcs, 1t has been found that
this factor 1s very nearly a @onstant wvalue for a\given 08«
oillapor and a particular tub t e, It 18 the o Jeet of
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the powsr dissipated in'e load lamp 18 measured, it is neces-
(uary to add to this quentlity a factor that will represent the

Lhodu of aoxqrmini hhis raem
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*f i For 020" uiamanel nioﬁ;k‘ﬁaadm
& ime ape i eoxarx10-Tx1s 1o’~
( “0I5x2.54 . Zn'mi.}hulo. * ® ¢,95 ohms/meter
LPor TY He

" ?3 X 6,05 & 1. 24 ohus

\J
Likewise: :
R for 2" of «D20" gopper wire = ',07 ohms
R for 2" of ,012" nickel wire % 0.89 ghns
' Rgotal® 2.10 ohms ’ |
Watts loss 2 IR Z (1.25)2 8,20 = 3.44 watts

Tetal Logsges

The sun of the v&riauq losges thet have been GOl
puted may be used as the faoctor to be added to the load lemp
output to obtain the velue of total tube output. In the exe
ample shown the constant 1s 19.6 wwutsn ,

e factor as ¢aloulat** here is conServative bocauae‘
cirvoult wiring losses and radiation have not. been considered.
In order not to excessively pemelize the tube, the circuit
. should be wired with as shorb?geaﬁﬁ ag possible and all by-

pasaing should be done to 2 ¢]  oL point

Meagurement. of Useful Pqﬂ@g,Output

The useful power output iarmeasured by & meter in a
diode circult ascrosg the load lamp, as shown 1n the diagrem,
Thig arrangement must be calibrat@d by '‘a phototube. A small
box containing the phototube with battery, meter, and lens is
very. handvy for this purpose. ‘Whe pnototube ls placed near
the load lamp end the lemp is then lighted by operating the
oscillator, and theé phototube ano diode currents are noted.
With the oscilletor turned off, the lamp is iighted with an
adjustable 60-cycle power suppiy to obtaln the same phototubs
current. By measuring the power required in this manmner, the
diode’ mﬁmer may be calibratad i

Calorimetric Mrthod of Mgggyrement

Another method of &etermining losses 18 to measure the

_power dissipated 1in the vacuum tube by calorimetric means. A
water jacket 1s put around the tuve and the difference in _

temperature between the water entering and leaving is measured

~ by a differential thermocouple or thermometers. -The jacket
may sonveniently be made of glass and gealed at the bottom .

around the tube basge with wax, A constent flow of water nmust

. be uged., This is easily obtalmed by teking water by gravity
 feed from a container equipped with an overflow drein. The

' dnput to this reserﬁoir anculd be adjusted 80 that the wnter
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is always et the overflow level, With the weter “lowing at
vonvenient rate, the tube is operated under stetlc condition
Total watts input (plate ¢ fllament ¢ screem grid) mav
plotted against temperature rise. This should give o
i1ine from vwhich a factor "k" may be computed such that te
dissipated in tube = .k (water flow) x (temp. rise) for the

system of units employed. Since the water Jacket cannot cover

the base of the tube, this factor will be somewhat higher than
the theoretlcal value. The calorimeter 1§ now callbratzd.

The tube in the water jacket can be operated in the oscil-

- lator to determine the losses. Readings are taken of total

input to the tubée, load lamp output, water flow rate, and
temperature rise, From the calorimeter callbration, the total

- power digslipated 1n the tube may be found. The power going

into eirocuit losses and radiation will be the difference be-
tweon the total tube input and the sum of load lamp power and
powor dissipated in the tube.

The circult losses are p@hctioally constant for a par-
ticular oscillator and tube type. The tube dlssipation and
power output at a given input will vary among tubes. Bach of

,‘ . these two quantities in the cape of the GL-8l4 is in the order

of five times the circuit loss., The total.input is about

- twelve times the elrcult loss., By this wmethod, the cirocuit
‘loss 1s found by subtracting the sum of two large quantities

from another large quantiity to obtain & smell number, Even

" though the- accuraoy of measurement of the large gquantities 1}

reagoneble, the ernors are effectively magnified.

The calorimatric method is of value in determining tube

dissipation end measuring a 1oaa faotor as a ohack on the
: calculated loss ra tor,

[
I

*H P Thomaq‘“nabermination of Grid Driving Power in Radlo

" Prequency Power Ampliriers" Proc. L.R.E, vol, 21 pp 1134.1141;

Aug0 1933,
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