


When a new power tube is first installed in a transmitter,
it must be operated at rated nominal filament voltage
for the first 200 hours. This procedure is very important
for two reasons. First, operation at normal temperature
allows the getter (a device that chemically binds tube
contaminates) to be more effective during the early
period of a tube's life, when contaminants are more
prevalent. This break-in period conditions the tube for
future operation at lower filament voltages. Secondly,
during the first 200 hours of operation, filament emissicon
increases. It is necessary for the life extension program
to start at the peak emission point.

A chart recorder or other device should be used to
monitor variations in primary line voltage for several
days of transmitter operation. The history of line voltage
variations during on-air time must be reviewed prior to
derating filament voltage. Plan to establish the derated
voltage during the time period of historically low line
voltage, as this is the worst-case condition. If line
variation is greater than + 3%, filament voltage must be
regulated.

Record output power (FM) or distortion level (AM) with
the tube operating at rated nominal filament voltage.
Next, reduce the filament voltage in increments of 0.1V
and record power or distortion levels at each increment.
Allow one minute between each increment for the

filament emission to stabilize.
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USEFUL OPERATING LIFE

Figure & Filament voltage management allows extended tube life when accompanied by
a continuing housekeeping program. When filament voltage is too high (dashes),
power tube looses emission rapidly and normal operating life is not achieved. When
filament is operated at rated voltage {solid curve, normal tube life is achieved in a
majority of cases. With afilament voltage management program (bullets), extended
tube life may be achieved. When the minimum required output power level is finally
reached (right-hand portion of curve), the filament woltage may be raised to rated
value, or above, ta achieve additional useful opsrating life. If the filament is run
"cool” {stars), extremely short life will result. Mote that the filament voltage manage-
ment program does not take effect until about 200 hours of operating time
have passed

When a noticeable change occurs in the output power

or if the distortion level changes, the derating procedure

must stop. Obviously, operation at and beyond this point
is unwise since there is no margin allowed for a drop in
line voltage. The voltage should be raised 0.2V above
the critical voltage at which changes are observed to
occur. Finally, recheck power output or distortion to see if
they are acceptable at the chosen filament voltage level.

Recheck again after 24 hours to determine if emission is
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stable and that the desired performance is maintained.
If performance is not repeatable, the derating procedure
must be repeated.

Continuing the Program

The filament voltage should be held at the properly
derated level as long as minimum power or maximum
distortion requirements are met. Filament voltage can
be raised to reestablish minimum requirements as
necessary. This procedure will yield results similar to
those shown in the illustration (Figure 8), to achieve as
much as 10% to 15% additional life extension. When
it becomes necessary to start increasing the filament
voltage in order to maintain the same power output, it
is time to order a new tube. Filament voltage can be
increased as long as the increase results in maintaining
minimum level requirements.

However, when a voltage increase fails to result in
meeting output level requirements, filament emission
must be considered inadequate and the tube should be
replaced. Don't discard it or sell it for scrap! Put it on
the shelf and save it. It will serve as a good emergency
spare and may come in handy some day. Also, in AM
transmitters, a low-emission RF amplifier tube can
be shifted to modulator use where the peak filament
emission requirement is not as severe.

Start planning for longer tube life now! Review the
following steps you can take:

+ |nvestigate the manufacturer’s ratings on the power
tubes in your present equipment, or the transmitter
you plan to buy.

+ Checkthat your transmitter has sufficient headroom.
Is there a margin of safety in tube operation?

« Look for important instrumentation in the next
transmitter you buy. Are all tube elements monitored
for voltage and current in the transmitter?

« Whether your transmitter is new or old, start a
filament life extension program.

Remember that each time you replace a power tube,
the recommended derating procedure must be rerun.
Voltage levels required with one tube do not apply to a
replacement tube.
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EIMAC has learned more about the best way to operate these tubes with regard to filament
management. These operating instructions can be found in EIMAC Application Bulletin AB-18.
Specifically, you should lower the filament voltage after the first 200 hours of operation. After
operating a new tube for 200 hours, the filament voltage should be reduced to the power
emission knee required for your output power.

WARNING
HIGH VOLTAGE IS USED IN HIGH POWER EQUIPMENT. HIGH VOLTAGE CAN
CAUSE SEVERE INJURY OR DEATH. INSURE THAT ALL CIRCUIT BREAKERS
ARE OFF AND PRIMARY POWER IS DISABLED WHEN MAKNG ADJUSTMENTS
INSIDE THE TRANSMITTER.
DISCHARD ALL POWER SUPPLIES BEFORE MAKING ANY ADJUSTMENTS.

INSTRUCTIONS

First, stabilize the new tube emission by operating it a rated filament voltage for a minimum of
200 hours. With the transmitter in manual power control at 100% power, carefully lower the
filament voltage in 0.2 volts steps, pausing for at least 30 seconds after each decrement, until you
see a significant (greater than 2%) change in power output or plate current. This is the filament
emission knee. Now raise the filament voltage 0.2 volts above the knee voltage. This is the
correct filament operating voltage for your power output. Operation at this reduced filament
voltage insures maximum possible tube life.

Recheck the filament knee voltage again after 24 hours to determine if the emission is stable. If
not repeatable, repeat the derating procedure again.

Please contact Continental Electronics Field Service with any questions or comments.
214-388-5800





