SECTION VII

TUBE TESTERS

46. Introduction

The tube tester measures the important oper-
ating characteristics of an electron tube and
indicates, approximately, whether the tube is
good. Because of the quickness of this oper-
ation, use of the tube tester often is preferable
to the substitution method of testing tubes,
which consists of replacing a tube thought to
be defective with a good tube of the same type,
the assumption being that if the ecircuit then
operates properly with the new tube, the first
tube is bad.

a¢. TUBE TYPES. FElectron tubes are desig-
nated, according to their function and the
number of active elements they contain, as
diodes, triodes, tetrodes, pentodes, multiunit
tubes, cathode-ray tubes, gas tubes, and special
tubes.

(1) A diode is an electron tube with two
electrodes, a cathode, and a plate.
When the cathode is heated to the
point that electrons are emitted, and
the plate is posgitive with relation to
the cathode, there is a flow of electrons
from the cathode to the plate. Tube
testers generally test diodes for emis-
sion and short circuits.

(2) Triodes, tetrodes, and pentodes have
an additional one, two, and three elec-
trodes, respectively. These additional
electrodes are used to control the elec-
tron emission, space charge, or
secondary emission which occurs as a
result of the emission of electrons
from the cathode and their bombard-
ment of the plate. The control of the
electron emission by these additional
electrodes, called grids, makes possible
the use of the electron tube as an am-
plifier or oscillator. Tube testers gen-
erally test triodes, tetrodes, and other
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multielement tubes for mutual con-
ductance, short circuits, gas, and
sometimes for emission. To test for
cathode-heater leakage and mnoisy
tubes, other tests are used.

(8) A multiunit electron tube consists of

(4)

two or more separate and complete
sets of electrodes inclosed in a single
tube envelope. Each set of electrodes
has its own tube-socket connections or
ping, and fulfills a specific funetion in
the cireuit in which the tube is used.
Examples of multiunit electron tubes
are the duo-diode, a tube envelope con-
taining two plates and two cathodes,
and the duo-diode-triode, in which two
diodes and a triode are contained in
the same tube envelope. Each unit of
a multiunit electron tube operates in
exactly the same manner as if it were
in a tube envelope by itself. Multi-
element tubes require separate tests
for each unit.

Cathode-ray tubes are of two types.
One is the long funnel-like tube in
which electrons emitted from a
cathode in the neck of a tube are
focused by adjusting electrodes to
strike and, consequently, produce light
on a fluorescent screen on the face of
the tube opposite the cathode. The
other type is the tuning indicator or
electric-eye tube. This is a standard-
size tube containing an electron emit-
ter, a circular target coated with a
fluorescent substance, a vane-like elec-
trode between the target and the
emitter, and a control grid between
the lower part of the emitter and the
plate. The electrons from the emitter
hit the target electrode everywhere
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