W
N
M

INPUT RESSSTANCE

RATIO OF PEAK RECTIFIER CURRENT T0 D € LOAD CLURRENT

1]

2
000 2000 3000 5000 10008 50000
LOAD RESISTANCE = FE22LIE. (ourpyr)

Fig. 12-7—Graph showing the relationship between the

d.c. load current and the rectifier peak plate current

with capacitive input for varicus values of load and
input resi¢tance,

one-half secondary and R... is the resistance of
half of the secondary winding,

CAPACITIVE-INPUT FILTERS

Capacitive-input  filter systems are shown in
Fig. 12-5. Disregarding voltage drops in the
chokes, all have the same characteristics except
in respect to ripple. Better ripple reduction will
be obtained when LC sections are added, as
shown in Figs. 12-5B and C.

Cutput Voltage

To determine the approximate d.c. voltage out-
put when a capacitive-input filter is used, refer-
ence should be made to the graph of Fig. 12-6.

Example:

Transformer r.m.s. voltage—350
Peak a.c. voltage = 1.4 x 350 = 495
Load resistance—2000 ahms
Series resistance—200 ohms
200 == 2000 = 0.1
Input capacitor £ = 20 uf.
R (thouzands) % O = 2 w 20 = 40
From curve 0.1 and RC = 40, d.c. voltage
= 495 ¥ 0.75 = 170

Regulation

If a bleeder resistance of 20,000 chms is used
in the example above, when the load is removed
and K becomes 20,000, the d.c. voltage will rise
to 470. For best regulation with a capacitor-input
filter, the bleeder resistor should be as low as pos-
sible, or the series resistance should be low and
the filter capacitance high, without exceeding the
transformer or rectifier ratings.

POWER SUPPLIES

Maximum Rectifier Current

The maximum current that can be drawn from
a supply with a capacitive-input filter without
exceeding the peak-current rating of the rectifier
may be estimated from the graph of Fig. 12-7,
Using values from the preceding example, the
ratio of peak rectifier current to d.c. load current
for 2000 ohms, as shown in Fig. 12-7 is 3. There-
fore, the maximum load current that can be
drawn without exceeding the rectifier rating 1s 1%
the peak rating of the rectifier. For a load cur-
rent of 185 ma., as above, the rectifier peak cur-
rent rating should be at least 3 % 185 = 555 ma.

With bleeder current only, Fig. 12-7 shows that
the ratio will increase to 714, But since the bleeder
draws 23.5 ma. d.c,, the rectifier peak current will
be only 176 ma.

Ripple Filtering

The approximate ripple percentage aiter the
simple capacitive filter of Fig.12-5A may be deter-
mined from Fig. 12-8. With a load resistance of
2000 ohms, for instance, the ripple will be ap-
proximately 109 with an 8-uf. capacitor or
209% with a 4-uf, capacitor, For other capaci-
tances, the ripple will be in inverse proportion to
the capacitance, e.g,, 5% with 16 uf., 40% with
2 uf., and so forth.

The ripple can be reduced further by the addi-
tion of LC sections as shown in Figs. 12-5B and C.
Fig. 12-9 shows the factor by which the ripple
from any preceding section is reduced depending
on the product of the capacitance and inductance
added. For instance, if a section composed of a
choke of 5 h. and a capacitor of 4 uf. were to be
added to the simple capacitor of Fig. 12-5A, the
product is 4 X 5 = 20, Fig. 12-9 shows that the
original ripple (109 as above with 8 uf. for ex-
ample) will be reduced by a factor of about 0.09.
Therefore the ripple percentage after the new
section will be approximately 0.09 % 10 = 0.9%.
If another section is added to the filter, its reduc-
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Fig. 12-8—Showing approximate 120-cycle percentage
ripple across filter input copacitor for various loads,



