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Efficient Operation of Detector Tubes 
The First of Three Installments on Vacuum Tubes as Detectors, Voltage 

Amplifiers and Power Amplifiers 
By STERLING G. SEARS 

Radio Department, Stanley 

After about a year of general radio 
broadcasting, the, men who have taken 
up this new sport are more or less 
familiar with the various types of 
radio apparatus in use. There is no 
doubt, however, that it will be some 
time to come before they know what 
each device does in operation and why 
one instrument works better than an- 
other. There are now a number of 
newspapers and periodicals under- 
taking the problem of educating these 
men and perhaps women too. Ap- 
parently they are progressing quite 
rapidly with their task. But, there 
seems to be one device that has 
escaped treatment quite effectively 
notwithstanding the fact that it is 
about the most important component 
of any good set. This device-popu- 
larly known as "lamp," "bulb" or 
"tube"-is more accurately termed 
"vacuum tube." Like other appara- 
tus used in radio, there are several 
types and sizes, each for a little differ- 
ent purpose and each with peculiari- 
ties all its own. 

The purpose of this series of three 
papers is to help further educate those 
who buy, sell or use vacuum tubes, 
along the various lines of their oper- 
ation in an nearly a non -technical 
manner as possible. And since, to the 
radio man, the "detector" tube is the 
most important, and usually the most 
difficult to operate at its point of 
greatest efficiency, this first article will 
be devoted to detector tubes. 

In the accompanying illustration 
three of the most commonly used de- 
tectors are shown, namely, the Radio- 
tron UV -200, the Western Electric 
VT -i, and the Westinghouse WD -i 1. 
Each of these is a perfect detector 
when properly adjusted and each has 
quite different characteristics. 

Taking them up one at a time, we 
will consider first the UV -200. This 
tube is known as a "soft" detector be- 
cause it is evacuated only a little bet- 
ter than a good electric light bulb. A 
"hard" tube is one that is pumped out 
to a very much better vacuum and 
contains but an exceedingly small 
amount of gas or air. These are 
more difficult to make and of course 
are more expensive, but are not neces- 
sarily better as detectors than the 
cheaper ones. A low degree of evacu- 
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ation is very desirable for detection 
when properly used, just as a high de- 
gree of evacuation is desirable for 
amplification. Because of this "soft- 
ness" a UV -too makes a very efficient 
detector for both weak and strong 
signals, telegraph or telephone. On 
the other hand, this "softness" makes 
the tube more critical, and somewhat 
difficult to adjust to the point of max- 
imum signal intensity and good sta- 
bility. We find that, as a general rule 
the men who are receiving from great 
distances and getting exceptional re - 

GENERALLY USED DETECTORS 

At the Left Is Shown the Radiotron UV -200, 
in the Center the Western Electric VT -1, ai 

the Right the Westinghouse WD -11 

sults are using properly adjusted de- 
tectors of the "soft" type. 

In the operation of these tubes, the 
filament current must be quite ac- 
curately adjusted, and being a tung- 
sten filament it should be used at about 
bright yellow incandescence-requir- 
ing about nine -tenths (0.9) of an am- 
pere for this condition. Some, how- 
ever, work better at eight -tenths (0.8) 
of an ampere, some require a full am- 
pere, and the proper setting can only 
be found by experimentation. In gen- 
eral, the filament should be slightly 
lower for distant signals than for lo- 
cal loud signals, and while the best 
point is dependent to some extent on 
the "B" battery or plate voltage, it can 
be determined after a little juggling 
of both. 

The "B" battery should be adjusted 
to i/ volts, which can be done with 
the ordinary tapped "B" battery. If 
a potentiometer is used still better ac- 
curacy will, of course, be obtained. 
These tubes are designed to operate at 
about i8 volts, and while the larger 
percentage of them do, some require 
227 volts, or even 28 volts. Beyond 
this point they will "blue -haze," or 
show blue inside the bulb. This ac- 
tion will be explained later. 

When once adjusted no further at- 
tention is necessary until either the 
"A" (filament) or "B" battery runs 
down. If accurately adjusted, these 
tubes make very fine detectors for 
both local and long distance reception, 
this latter, because they have a small 
amount of residual gas which makes 
them more responsive to weak signals 
than those of the "hard" type. 

"Blue -haze," as it is generally 
known, is caused by the residual gas 
in a bulb, and while all vacuum tubes 
may be made to blue -haze at some 
value of plate voltage (usually very 
high) "soft" tubes do so on relatively 
low voltages. This condition tech- 
nically known as "ionization" is very 
harmful to any tube, rendering it 
valueless if allowed to continue any 
length of time. For this reason, it is 
important that the plate voltage be 
immediately reduced or the filament 
turned off, whenever a bulb gets a 
blue hazed appearance around the 
plate or between the plate and fila- 
ment. Care should be taken never to 
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