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sockets and the power off, tune the oscillator,
doubler, and final tank circuits to their re-
spective frequencies.

2. Remove the 40290’s, apply power, and
tune the first three stages for a maximum
current flow by measuring the voltage drop
across the 56-ohm resistor (R;). This read-
ing should be about 2.0 volts. At this moment,
the signal heard on your receiver should be
very strong.

3. Next, connect the output of the trans-
mitter to an appropriate 50-ohm load and
insert the 40290 transistors, remembering
that power must be off when inserting or re-
moving transistors. Assuming that the circuit
is stable when the power is turned on, the pi
networks may be tuned for maximum output.
Several combinations of capacitor settings
may give good output, so look for the best
combinations of tuning. Retuning the oscil-
lator and buffer may be helpful. If any stage
is unstable, oscillations will be detected on
the receiver. Retuning will usually correct this
instability. Another indication of improper
tuning (or some other difficulty) is a very
abrupt change in output when tuning. It may
be necessary to tune one stage at a time for
maximum collector current before optimizing
the power output. Unmodulated power output
should be 1% to 2 watts.

4. Before proceeding with the alignment,
proper operation of the modulator should be
verified. Disconnect the RF side of the modu-
lation transformer and connect a 100-ohm,
1-watt resistor across it. Using an oscillo-
scope and an audio generator, check the wave-
form for a 28-V p-p output without distortion.
If clipping or distortion occurs at this level,
the bias voltage for the power stage should
be adjusted for the best sinusoidal pattern by
changing the value of R,,.

To tune the transmitter for best modula-
tion, it is necessary to monitor the signal
with an oscilloscope. One way to accomplish
this is by using the technique employed by
W2GQK (“RF ‘Sample-Box’ for ’Scope
Monitoring of Amateur Transmitter Output”
— HamM Tips, Vol. 26, No. 3, Summer, 1966) .
As the latter method appeared subsequent to
the author’s completion of the transmitter, the
technique used in this instance was to con-
nect the vertical input of the ’scope across
the output of the final IF stage in the receiver
(see Figure 7). The RF envelope of the trans-
mitter may now be viewed.

5. With the modulator connected to the
transmitter, apply power. Use a test tone, at

Note: It is preferable to use a
coaxial lead in connecting the
oscilloscope to the receiver.
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Figure 7: Schematic diagram showing method used by
WB2EGZ to connect the signal from the transmitter to
an oscilloscope.

1 kHz for example, to modulate the carrier at
some level below 30%. If distortion is ob-
served in the envelope, adjust the final tank
circuit and input capacitors slightly. Now the
modulation may be increased to a greater
value, such as 50%, and the envelope re-
checked for distortion and upward modula-
tion. Repeat the procedure until an 80%
modulation level is achieved.

Caution: At this modulation level, adjust-
ments in tuning should be made very care-
fully because it is extremely easy to detune
the circuit far enough to exceed the ratings of
the transistor. As a precaution, the modula-
tion level should not be advanced to 100%
during tone tests.

If the average power output decreases as
the modulation is increased (downward mod-
ulation), detune L. until upward modulation
results. When the other circuits are properly
retuned, the average output will be almost as
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transmitter using a power supply having wide
variations of output voltage, it is advisable
that you tune the transmitter using the lowest
supply voltage. Direct operation from an
automobile supply would not be practical
without providing some means of regulation
within the transmitter.

Care in the construction of a transistorized
transmitter — as well as extreme patience in
its alignment — are the keys to success. The

great as the original unmodulated carrier.
During alignment, care must be exercised to
prevent overheating the transistors. After cor-
rect alignment, none of the transistors should
be too hot to touch.

Although precise linearity is best deter-
mined using a trapezoidal pattern on the
monitor ’scope, the author obtained good re-
sults by observing the RF envelope and listen-
ing for distortion in the tone. If sidebands are

wide, slight tuning readjustments will help
correct the wave form. Some broadness may
be expected because the driver is modulated
and because the output capacitance changes
when a transistor is modulated. Before going
on the air, set the modulation level to peak at
90% with the microphone to be used.

**On the Air”’

Most hams contacted by the author have
been surprised that transistors could be used
to generate a signal on 2 meters so effectively
and so inexpensively. In one band opening,
a good contact was made with a station lo-
cated 185 miles away. The power output aver-
ages 1.5 watts when using a 15-volt supply.
Power consumption at this level is about 8
watts — a lot less than it takes to light the
heaters of the smallest tube rig. Although
operation of the transmitter from a 12-volt
source is possible, the power output will be
reduced. Should you desire to operate the

rewards are a great feeling of pride and
countless hours of trouble-free operation.
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