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higher woltages. Special filament transformers
with high-voltage insulation between primary and
secondary are required for rectifiers operating at
potentials in excess of 1000 volts inverse peak.
In a supply furnishing a 4+ voltage with respect
to ground, the insulation must at least be able to
withstand any possible voltage, plus 1000 or 2000
volts safety factor. Most rectifier filament trans-
formers intended for high-voltage service carry
5000- or 10,000-volt insulation ratings.

The rectifier tubes should be placed in the
equipment with adequate space surrounding them
to provide for ventilation. When mercury-vapor
tubes are first placed in service, and each time
after the mercury has been disturbed, as by re-
moval from the socket to a horizontal position,
they should be run with filament voltage only for
J0 minutes before applying high voltage. After
that, a delay of 30 seconds is recommended each
time the filament is turned on.

Hot-cathode rectifiers may be connected in

POWER SUPPLIES

Fig. 12-4—Connecting
mercury-vapor rectifiers in
parallel for heavier cur-
rents. Ry and R: should
have the seame value, be-
tween 50 and 100 ohms,
and corresponding fila-
ment terminals should be
connected together.

parallel for current higher than the rated current
of a single unit. This includes the use of the sec-
tions of a double diode for this purpose, With
mercury-vapor types, equalizing resistors of 50
to 100 ohms should be connected in series with
each plate, as shown in Fig. 12-4, to maintain an
equal division of current between the two recti-
fiers. If one tube tends to “hog"” the current, the
increased voltage drop across its resistor will de-
crease the voltage applied to the tube.

FILTERS

The pulsating d.c. waves from the rectifiers
shown in Fig. 12-1 are not sufficiently constant in
amplitude to prevent hum corresponding to the
pulsations, Filters consisting of capacitances and
inductances are required between the rectifier and
the load to smooth out the pulsations to an es-
sentially constant d.e, voltage. Also. upon the de-
sign of the filter depends to a large extent the
d.c. voltage output, the zoltage regulation of the
power supply and the maximum load current that
can be drawn from the supply without exceeding
the peak-current rating of the rectifier.

Load Resistance

In discussing the performance of power-supply
filters, it is sometimes convenient to express the
load connected to the output terminals of the
supply in terms of resistance. The load resistance
is equal to the output voltage divided by the
total current drawn, including the current drawn
by the bleeder resistor.

Type of Filter

Power-supply filters fall into two classifica-
tions, capacitor input and choke input. Capacitor-
input filters are characterized by relatively high
output voltage in respect to the transformer volt-
age. Advantage of this can be taken when silicon
rectifiers are used or with any rectifier when the
load resistance is high. Silicon rectifiers have a
higher allowable peak-to-d.c. ratio than do therm-
ionic rectifiers. This permits the use of capacitor-
input filters at ratios of nput capacitor to load
resistance that would seriously shorten the life
of a thermionic rectifier system. When the series
resistance through a rectifier and filter system is
appreciable, as when high-vacuum rectifiers are
used, the voltage regulation (see subsequent sec-
tion) of a capacitor-input power supply is poor.

The output voltage of a properly-designed
choke-input power supply is less than would be

obtained with a capacitor-input filter from the
same transformer.

Voltage Regulation

The ocutput voltage of a power supply always
decreases as more current is drawn, not only be-
cause of increased voltage drops on the trans-
former, filter chokes and the rectifier (if high-
vacuum rectifiers are used) but also because the
output voltage at light loads tends to soar to the
peak value of the transformer voltage as a result
of charging the first capacitor. By proper filter
design the latter effect can be eliminated. The
change in cutput voltage with load is called wolt-
age regulation and is expressed as a percentage.
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Full-load voltage = E: = 1230 volts.
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A steady load, such as that represented by a
receiver, speech amplifier or unkeyed stages of a
transmitter, does not reguire good (low) reg-
ulation so long as the proper voltage is obtained
under load conditions. However, the filter capaci-
tors must have a voltage rating safe for the high-
est value to which the voltage will soar when
the external load is removed,

A power supply will show more (higher) regu-
lation with long-term changes in load resistance
than with short temporary changes. The regula-
tion with long-term changes is often called the
static regulation, to distinguish it from the
dynamic regulation (short temporary load
changes ). A load that varies at a syllabic or keyed
rate, as represented by some audio and r.f. am-
plifiers, usually requires good dynamic regulation
(15 per cent or less) if distortion products are

Per cent regulation =

Percentage regulation =

=} per cent.



