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in which it is used. and should be low; the mutual 
conductance relates to the importance of the grid in 
controlling plate current. lt is also the ratio be- 
tween the amplification factor and the plate im- 
pedance, and should be as high as possible. 

In general there is no object in a tube of high 
"mu" (amplification constant), if the plate imped- 
ance increases correspondingly, although for resist- 
ance and impedance amplifiers there is much to he 
said for tubes with high voltage amplification. 

For audio amplifiers, it is highly important that 
tubes of low impedance be used from the standpoint 
of quality and power amplification while in radio 
frequency circuits, tubes of low impedance will give 
greater gain and more stable operation. The future 
trend of tube development seems to be toward lower 
impedance tubes that may be used as power ampli- 
fiers with plenty of grid bias and a high B battery 
voltage. The new Radiotrons will do much to fill in 
the gap between the ordinary 5 -volt tube and the 
5 -watt power tubes. Several independent tube 
manufacturers have realized the need for semi -power 
tubes and it is probable that the early winter will see 
high power, high quality amplifiers in more general 
use than has been possible up to this time. 

GOOD FILAMENT WIRE MEANS GOOD TUBES 

THE heart of the tube is the filament, and those 
manufacturers whose filament wire is good can 

make good tubes. Otherwise they can make only 
mediocre products whose characteristics will be 
erratic and whose life will be uncertain. Many 

tubes have excellent characteristics when placed on 
test, but after a few hours of service the supply of 
electrons has been exhausted and the tube is dead. 

For a given number of watts expended in heating 
the filament, the user should get a certain number of 
plate milliamperes. The filament efficiency, on the 
table shown as "mils per watt," is a measure of the 
value of the filament. Tubes with high filament 
efficiency will usually have a higher mutual conduc- 
tance, as the table plainly shows. 

I t is probable that all of the tubes listed will give 
comparable results, and although measuring instru- 
ments will show that some give greater amplification 
than others, the ear will not be able to distinguish 
the difference. None of the poor tubes has been 
listed in this table. Since the customary practice is 
to run amplifiers at 90 volts on the plate and nega- 
tive 4.5 volts on the grid, the data given was taken 
under those conditions. 

ln the Laboratory, these characteristics are meas- 
ured and the tubes are then placed on a life test. 
They are run at normal filament voltage with the 
grid connected to the negative filament and with 
about 120 volts or. the plate. At the end of 200 
hours, if the tube is still "alive," the characteristics 
are again measured and another 200 hours test is 

run through. For this reason it takes considerable 
time before the Laboratory is certain of the qualities 
of any given tube. 

Fig. i is a photograph of some of the tubes that 
have been tested and Fig 2 shows a tube life tester 
in use in the Laboratory. 
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TUBES ' NO. 
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FIL. 
CURRENT 
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PLATT 
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WATT 

PLATE 
IMPED. 

AMP. 
CNST. 

MUTUAL 
COND. 

Ceco . . . . 2 .25 1.25 5.6 4.5 14,800 7.2 508 
Cleartron . . . 8 .27 1.35 7.03 5.o 10,8o0 7.3 650 
R C A 10 .25 1.25 6.o 4.8 13,000 7.0 55o 
Diatron. . . . 5 .27 1.35 5.83 4.3 14,500 7.8 55o 
Jove. . . . . 6 .27 1.35 6.7 4.95 10,000 5.6 603 
Marathon . . 9 .25 1.25 8.45 6.75 9,600 7.0 700 
Sea Gull . . . 12 .23 1.15 6.7 5.83 10,000 6.6 66o 
Silvertone . . . 5 .22 1.1 7.0 6.35 1 0, 700 7.2 650 
Van Horne . . 5 .23 1.15 5.8 5.05 13,60o 8.33 615 
Elektron . . . 4 .25 1.25 4.6 3.68 17,400 8.45 483 
Goode . . . . 5 .24 1.20 6.8 5.67 12,000 8.32 704 

TOTAL . . 71 .Avg. .244 1.22 6.o 4.13 12.400 7.7 66 

FILAMENT VOLTS 

CONDI'T'IONS 

PLATE VOLTS 

5 90 

Plate Current is at Zero grid 

GRID VOLTS 

-4.5 
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