
"Increductor," a transformer -like device 
in which the inductance of one coil is con- 
trolled by the amount of current flowing 
in the other. Figure 5 shows a simplified 
diagram of the Heath circuit. 

The a.c. current flowing through the pri- 
mary winding of the Increductor creates a 
magnetic field in the common core. The 
higher the current, the less the permeabili- 
ty of the core, and, consequently, the lower 
the inductance of the secondary coil (which 
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Fig. 4. Motors once turned ca- 
pacitors to provide sweep, bui 
most sweep generators today 
have electronic sweep circuits. 

Fig. 5. Heath TS -4A sweep 
generator uses an Increductor 
to provide electronic sweep 
from Colpitts oscillator circuit. 

forms part of the oscillator tank circuit) . 

Thus, the oscillator frequency sweeps back 
and forth with the 60 -cycle current applied 
to the primary of the Increductor; the 
greater the current, the wider the frequen- 
cy swing. 

The small rectifier in the Increductor 
primary circuit keeps just enough d.c. cur- 
rent flowing so that the tank inductance is 
maintained about halfway between its 
maximum and minimum values with no 
a.c. current applied. When the sweep cir- 
cuit is turned on, the oscillator's frequency 
swings about equally above and below the 
center frequency, rather than in just one 
direction as would be the case if the recti- 
fier weren't used. 

Another popular method of sweep modu- 
lation is the reactance tube, shown in Fig. 
6. Briefly, the oscillator "sees" the react- 
ance -tube circuit connected across its tank 
circuit as a capacitor. As the reactance - 
tube control voltage varies, the circuit 
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capacitance appearing across the tank cir- 
cuit also varies, and so does the oscillator 
frequency. 

Tunable Swept Oscillators. There are 
two common methods of controlling the 
output frequency of the sweep generator. 
Some units have a tunable swept oscillator 
-that is, the frequency -modulated oscilla- 
tor can be tuned through the entire range 
of the instrument with the main tuning 
control. 

This circuit has the important advantage 
of simplicity, but it has one drawback, too. 
There is some variation in the sweep width 
as the center frequency is changed. To over- 
come this, some generators operate on a 
somewhat different principle, using the 
basic circuit shown in Fig. 7. The swept os- 
cillator operates at a constant 100 mc.; the 
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tunable oscillator has two bands -100 -200 
mc. and 200 -300 mc. The outputs of the two 
oscillators are heterodyned to give any sum 
or difference frequency between 0 and 400 
mc. (In practice, the output would probably 
be used only up to 300 mc., as shown in the 
diagram.) Since the frequency of the swept 
oscillator is fixed, the sweep width is abso- 
lutely constant over the entire range of the 
instrument. 

Other Controls. Most sweep generators 
also contain one or more marker oscillators 
(see Fig. 3). These oscillators generate 
small markers or "pips" which can be seen 
on the output waveform (see Fig. 2). 
Since the frequency of the marker pip is 
known from the marker dial setting, an op- 
erator can adjust the waveform until the 
pips appear on exactly the proper part of 
the curve. He then knows that the wave- 
form is accurately aligned. Many genera- 
tors have two marker oscillators : one 
crystal -controlled, the other tunable. The 
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