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MODEL 9-11 AND 9-55 TUBE TESTERS

GENERAL

The Stark Models 9-11 and 9-55 Tube Testers have been designed to
provide a rapid, simple and reliable means of determining the worth of
receiving type tubes. The principle employed has been used for a number
of years with very satisfactory results. It will be described in some detail,
since it is believed that a working knowledge of the circuit is an important
factor in the intelligent operation of any instrument.

CIRCUIT DESCRIPTION
2.1 GENERAL CONSIDERATIONS

A tube tester, to be satisfactory, must perform three functions. First,
it must supply proper voltages to the filament and other elements of the
tube to be tested. Then it must provide a reliable means of determining
whether each element in the tube is in its proper position with respect to all
other elements, and has no electrical connection with them unless so designed.
The tube tester must finally provide a means of measuring the actual worth of
a tube, in terms of a standard which is the average of all tubes of the same type.

22 POWER SUPPLY

All voltages for the testing of a tube are supplied by a single transformer.
A potentiometer in the primary circuit of this transformer may be adjusted to
compensate for changes in power line voltage, and thus maintain reasonably
constant potentials in the secondary windings.

2.3 SHORT TEST

The means whereby leakage or short circuits between elements is detected,
is termed a “‘short test”. The method employed is simple and direct. Fach
tube element in turn is connected to a relatively high voltage, while the remaining
elements are connected to ground. A neon bulb is inserted in series with the
high voltage source. Due to the rectifying action of the tube under test,
current will flow in the circuit in one direction only if the tube is a good one,
and will cause one plate of the neon bulb to glow. Since current would not
flow in either direction if the filament circuit were open, the glow indicates
immediately that the filament of the tube is intact.
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If, now, there is leakage or a short circuit between the element under test
and any of the remaining elements in the tube, current will also flow in the
reverse direction, causing both plates of the neon bulb to glow. The sensitivity
of the neon bulb is adjusted so that a glow in the second plate is visible even
if the resistance between the elements of the tube 1s 150,000 ohms. The neon
bulb therefore indicates three things:—

1. Whether or not the filament circuit of the tube under test is in operating
condition.

2. Whether or not there is leakage between elements, indicated by a weak
glow on one plate and a strong glow on the other.

3. Whether or not there is a short circuit between any two elements,
indicated by an equally strong glow on both plates.

24 QUALITY TEST

The worth of a tube is measured in terms of the current which flows
through it, compared to the current which would flow through a standard tube
of the same type under the same conditions. For this measurement the
appropriate elements of the tube are connected together, and the tube is then
connected in series with a voltage source, a suitable load resistor, and a meter.
The meter is calibrated to read POOR — WEAK — GOOD rather than actual
milliamperes, and is provided with an adjustable shunt. The total tube current
is divided between the shunt and the meter, by adjustment of the shunt, so that
standard current for the tube under test will deflect the meter pointer to a
central position in the GOOD section of the scale. If the tube allows more
or less than the standard current to flow, the pointer then indicates this fact,
and translates it into easily understood terms.

The meter may thus indicate three things also:—

1. Whether the tube is good, weak or poor, as shown by the position of
the pointer.

2. Whether the tube is abnormally active, as indicated by the tendency
of the meter to read very high on the scale. This may indicate a soft or gassy
tube.

3. Whether the tube is erratic in operation, characterized by erratic or
unsteady deflection of the meter pointer.
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3. CIRCUIT COMPONENTS
3.1 “FILAMENT” SWITCH

This switch has the simple function of connecting the filament wiring on
all sockets to the appropriate transformer tap for the filament circuit of the
tube under test. A second circuit on this switch chooses the proper load

resistor for the tube.

32 “SHUNT” CONTROL

This control is the adjustable shunt in parallel with the meter. Its position
determines the proportion of tube current which will flow through the meter.

3.3 “TUBE SELECTOR” SWITCH

This switch selects the elements of the tube under test, for both the short
test and the quality test. When the switch is set in any numerically designated
position, a single tube element is connected to the short test circuit, while all
other elements are connected to one side of the filament, that is, to ground.
Any leakage or short circuit between this element and any of the remaining
elements will therefore be indicated. Since the cathode is one of the elements
which can be so connected, cathode leakage is also shown in this circuit.

Those switch positions marked alphabetically provide various combinations
of elements connected together for the quality test. In general, the numerically
designated positions are utilized in making the short test, and the alphabetically
designated positions in making the quality test, but there are a few exceptions
to this rule, necessitated by special socket connections or tube characteristics.

34 SHORT TEST

These words designate the neon bulb used in making the leakage and short
tests. One plate only of this bulb will glow when the cathode or filament of
the tube under test has reached its operating temperature. This glow should
be obtained at one or more positions of the TUBE, SELECTOR switch. If
a glow is noted on both plates at any position of the switch, the tube should be
discarded, and under no circumstances should the TEST BUTTON or, in
the case of the Model 9-55 tester, the lever switch, be operated. There are
several tubes, however, for which a glow on both plates is normal, due to
imternal connections between elements in the tube itself, but wherever this
condition occurs, reference is made to it in the Index Chart which accompanies
the tube tester.
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