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The Increductor and its use in the Eico model 368 TV -FM sweep generator
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THE sweep circuits of a number of
TV-FM sweep generators are de-
signed around an Increductor-a
special type of high -frequency

saturable reactor with a wide induct-
ance range made by C.G.S. Laborator-
ies. The basic Increductor consists of
a toroidal magnetic core with signal
and control windings. Schematically,
the signal winding is often shown in
two sections at right angles to the core
and control winding to indicate total
cancellation of magnetic coupling be-
tween the two sets of windings. The
inductance of the signal winding is
varied by varying the current through
the control winding. The signal wind-
ing is used as the variable inductor
in variable -frequency and sweep oscil-
lators, filters, tuned amplifiers, traps
and many other applications.

Fig. 1 shows the basic oscillator
circuit using the Increductor. The sig-
nal winding forms the tuned circuit
of a Colpitts oscillator. The oscillator
frequency is determined by the setting
of the tuning capacitor and the induct-
ance of the signal winding. When the
control -winding current is zero, the
inductance of the signal winding is
maximum. As current through the
control winding increases, the core
permeability decreases, thereby reduc-
ing the inductance of the signal wind-
ing and increasing the oscillator fre-
quency. Thus it can be swept about a
center frequency by applying a saw -
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Fig. 1-Principle of the Increductor.
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tooth or sine -wave current to the con-
trol winding. Increductors may be used
in variable heterodyne and beat -
frequency oscillators in communications,
panoramic and special-purpose re-
ceivers. They are also useful in tunable
filters and in amplifiers' and other
devices in which the frequency of an
L -C network must be varied from a
remote point or tuned rapidly through
a given range at a high recurrent rate.

The type 6XBK5 Increductor with
four signal windings is used in the
Eico 368 TV-FM sweep generator, an
excellent example of the use of this
unit (Fig. 2). The windings are on
ferrite bars bridging the iron yoke or
core for the control winding. The core
configuration of this unit is shown in
the photo.

The 368 circuit
The sweep oscillator V2 -b is a Col-

pitts type using half a 12AV7. Signal
windings L6 -a through L6 -d are con-
nected in series across, the tuning
capacitor (SWEEP OSCILLATOR control)
and a section of the range switch. All
coils are used on the lowest (3-6.5-mc)
range and are shorted out one at a
time on progressively higher ranges
until the combined inductance of the
switch and connecting leads is used
alone on the highest (80 -216 -me) range.
Here, L6 -f is formed by copper straps
passing on each side of a ferrite bar
and connecting the tuning capacitor to
S1 -a.

Switch sections S1 -a and S1 -b are
on opposite sides of the same wafer.
Contacts 1 on both sides are tied
together by a common mounting rivet
as are contacts 2. This reduces the
inherent inductance of the switch to
give adequate coverage on the highest
range.

L5 is a special type of rf choke whose
inductance and stray capacitance are
such that it does not resonate anywhere

in the range of the sweep oscillator.
Being nonresonate in its operating
range, it minimizes suckouts and pre-
vents rf signal voltage from feeding
'back into the B -plus line.

L6 -d, used only on the lowest range,
is tapped. The tap is returned to ground
through R2 and C2 in series. A tapped
coil with the tap at ground potential
(signal -wise) is required for best per-
formance from a Colpitts oscillator
operating at comparatively low fre-
quencies. This R -C network and the
network consisting of R1 and Cl elim-
inate phase shift that might occur when
the inductance of the coils is varied at
a 60 -cycle rate.

Control winding L6 -e is supplied
from the 60 -cycle ac line and current
through it is controlled by the SWEEP
WIDTH control. A 6,800 -ohm limiting
resistor in series with the control pre-
vents excessive current from flowing
through the control winding.

A dc bias voltage, obtained by
rectifying ac from the power line, is
fed through the control winding through
R3 and R4. These resistor values are
selected so that with zero sweep width,
the frequency of the signal winding
is midway between the zero -current
and saturation points of the inductor.
This insures that the sweep will be
linear on both sides of the center
frequency.

V2 -a is a cathode follower fed by
capacitance coupling from the grid of
V2 -b. The input impedance of the
cathode follower is high enough to
minimize loading on the oscillator and
its output impedance is low enough to
match the 50 -ohm attenuator network
and the output impedance of the instru-
ment.

Blanking and agc
The swept rf output of the 368 is

blanked out on the return trace to
prevent double images and provide a
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