Filters

In selecting values for the first filter section, the
inductance of the choke should be determined by
the considerations discussed previously. Then the
capacitor should be selected that when combined
with the choke inductance (minimum inductance
inn the case of a swinging choke) will bring the
ripple down to the desired value. If it is found
impossible to bring the ripple down to the de-
sired figure with practical values in a single sec-
tion, a second section can be added, as shown
in Fig. 12-10B and the reduction factor from Fig.
12-9 applied as discussed under capacitive-input
filters. The second choke should not be of the
swinging type, but one having a more or less
constant inductance with changes in current
{ smoothing choke),

OUTPUT CAPACITOR

It the supply is intended for use with a Class-A
a.f. amplifier, the reactance of the output capacitor
should be low for the lowest audio frequency;
8 uf. or more is usually adequate. When the
supply is used with a Class-B amplifier (for mod-
ulation or for s.5.b. amplihication) or a cow. trans-
mitter, increasing the output capacitance will re-
sult in improved dynamic regulation of the supply.
However, a region of diminishing returns can be
reached, and 10 to 20 uf. will usually suffice for
any supply subjected to large changes at a syllabic
{or keying) rate,

RESONANCE

Resonance effects in the series circuit across
the output of the rectifier which is formed by
the first choke and first filter capacitor must be
avodied, since the ripple voltage would build up
to large values. This not only is the opposite ac-
tion to that for which the flter is intended, but
also may cause excessive rectifier peak currents
and abnormally high inverse peak voltages. For
full-wave rectification the ripple frequency will
be 120 cycles for a 60-cycle supply, and resonance
will occur when the product of choke inductance
in henrys time capacitor capacitance in micro-
farads is equal to 1.77. The corresponding figure
for S0-cycle supply (100-cycle ripple frequency)
is 2.53, and for 25-cycle supply (50-cycle ripple
frequency) 13.5. At least twice these products of
inductance and capacitance should be used to en-
sure against resonance effects. With a swinging
choke, the minimum rated inductance of the choke
should be used.

RATINGS OF FILTER COMPONENTS

In a power supply using a choke-input filter
and properly-designed choke and bleeder resistor,
the no-load voltage across the filter capacitors
will be about nine-tenths of the a.c. rrm.s. volt-
age. Nevertheless, it 1s advisable to use capaci-
tors rated for the peak transiormer voltage. This
large safety factor is suggested because the volt-
age across the capacitors can reach thas peak
value if the bleeder should burn out and there is
no lead on the supply.

In a capacitive-input filter, the capacitors
should have a working-voltage rating at least
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as high, and preferably somewhat higher, than
the peak-voltage rating of the transformer.
Thus, in the case of a center-tap rectifier having
a transformer delivering 550 volts each side of
the center-tap, the minimum safe capacitor
voltage rating will be 350 % 1.41 or 775 wvolts.
An 800-volt capacitor should be used, or pref-
erably a 1000-velt unit.

Filter Capacitors in Series

Filter capacitors are made in several different
types. Electrolytic capacitors, which are avail-
ahle for peak voltages up to about BOO, combine
high capacitance with small size, since the dielec-
tric is an extremely thin film of oxide on alumi-
num foil. Capacitors of this type may be con-
nected in series for higher voltages, although the
filtering capacitance will be reduced to the re-
sultant of the two capacitances in series. If this
arrangement is used, it is important that each of
the capacitors be shunted with a resistor of about
100 ohms per volt of supply voltage, with a power
rating adequate for the total resistor current at
that voltage. These resistors may serve as all or
part of the bleeder resistance (see choke-input
filters). Capacitors with higher-voltage ratings
usually are made with a dielectric of thin paper
impregnated with oil. The working voltage of a
capacitor is the voltage that it will withstand
continuously.

Filter Chokes

The input choke may be of the swinging type,
the required minimum no-load and full-load in-
ductance values being calculated as described
above. For the second choke (smoothing
choke) values of 4 to 20 henrys ordinarily are
used. When flter chokes are placed in the posi-
tive leads, the negative being grounded, the wind-
ings should be insulated from the core to with-
stand the full d.c. output voltage of the supply
and be capable of handling the required load cur-
rent.

Filter chokes or inductances are wound on
iron cores, with a small gap in the core to pre-
vent magnetic saturation of the iron at high cur-
rents. When the iron becomes saturated its per-
meahility decreases, consequently the inductance
also decrecases. Despite the air gap, the induct-
ance of a choke usualy varies to some extent
with the direct current flowing in the winding;
hence it is necessary to specify the inductance at
the current which the choke is intended to carry.
Its inductance with little or no direct current
flowing in the winding will usually be consider-
ably higher than the value when full load current
15 flowing.

NEGATIVE-LEAD FILTERING

For many years it has been almost universal
practice to place filter chokes in the positive leads
of plate power supplies. This means that the
insulation between the choke winding and its core
{ which should be grounded to chassis as a safety
measure ) must be adequate .to withstand the out-
put voltage of the supply. This voltage require-



