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Designing L-C Audio Filters

A nomogram eliminates all math in designing filters

ITH the two nomograms ol

page 33 you can design your

own andie fillers without

tedious mathematical caleu-
lations. The nomograms are for the
constant-k filter, a simple but effective
type of L-C cirenit. The cutoff slopes
you will Bqt with them will be almost
as sharp as the ideals shown in Fig. 1,
depending on the d.e. pesistance of the
coils you uge. For sharpest cutoff usze
low-resistanece coila.
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Fig. |—Doted lines show how response peaks
if terminating resishance is high er abwnt.
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To use the nomograms, first decide
what kind of a filter you need. For a
phonograph scratch filter, for instance,
you might want a low-pass filter which
wonld eut off at 6000 cycles, leaving
all lower frequencies practically un-
touched. Having decided on a fairly
sharp cutoff, choose one of the full-
gection filters shown in Fig. 2. For a
cutoff only half as steep a5 Fig. 1 indi-
cates, you would choose a half-section,
as in Fig. 3.

Either of the low-pass filters shown
in Fig. 2-a, the T or pi, could be used,
s you can decide on the basis of
economy. A filter with only one choke
being cheaper than one with two chokes,
the pi fAlter would be selected.

Firat determine where the filter is
té be placed. It could be In a4 low-

impedance line if ene i3 used, but sup-

pose in this case you decide to place
it in the amplifier between two tubes.
The only important thing to know here
iz the resistance load the filter will face.

A filter will work with any load re-
slstance as long as the resistance across
the filter's input is equal to or greater
than the output load. But it will work
best when ingerted in a8 line of uniform
impedance—one terminated in the same
resistance st both ends.

The resistance - coupled amplifier
chart shows that a 68J7 (the tube you
are unsing at the input to the filter}
will work with a 100,000-0hm plate load
resiztor and a 100,000-0hm following
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grid resisior. Because the plate resist-
anee of the pentade i high, its shunt-
ing effect on the plate load resistor is
negligible and the line between the
63J7T plate and the following grid is,
in effect, & 100,000-0hm line, If o triode,
such as the 6C5, were used with the
sanmo resistors, the low plote resistonce
shunting the plateé resistor would bring
the net resistanee at the input of the
filter down far below 100,000 chms. The
eireuit ia shown in Fig. 4.

To find the values for the coil and
capacitors, find a straightedge (trans-
parent plastic rulera with a black line
down the center work best) and turn
to Nomogram 1. The cuteff frequency
you have decided on is 6000 cycles,
and the terminating resistance R {or
the nominal impedance of the line) is
100,000 ohms. Place the straightedge,
as shown by the dashed line, so that
it touchea 6,000 cycles in the £, column
and 100,000 ohms in the R column.
Then resd the walue of L from the
center scale, Sinee this is to be a low-
pass filter, the ealibrations at the right
of the ecenter column are used. The
value found is 6 henries. Referring
back to the original filter diagram in
Fig. 2-a, acte that the choke to be used
is marked “L". Therefore, you assign
5 henries to L in Fig. 4.

To find the capacitances, use the
same method with Nomegram 2. &, read
again from the right center column, is
approximztely 00055 pf, or 850 ppf.

" ]
LD s HIPASS
LA2 14 aC
e— —
L | 44 ouT 1§ L 217} §
- i s o % 5
T SECTION TSECTION
L [
m 2 r.azvf ouT N gn zlg oot
Pl SECTION P SECTION -
Fig. 2—These ore basic constantk filters.

However, the eapacitors in the filter
you are using (Fig. 2-a) arc marked
“Cr2". Therefore you divide BBD by 2
and assign the value of 278 ppf to
C1 and €2 in Fig. 4.

And there's vour filter!

Constructing coils

The only real problem in making up
filtere iz the inductars. Cells made for
filter purposes can be obtained from
transformer manufacturers; some even
have an inductance which can be varied
over a limited range. But these run to
anywhere between §5 and $20 or more.
A simpler and much less expensive so-
lution jis to dig into the junk-box for

¢ld audio transformers and chokes,

To find a eoi]l of & certain value,
consult & resonance chart and choose
& capacitor which will resonate with
the desired coil at some audio frequency.
For example, the 5-heary choke of Fig.
4 would resonate with & .006-pf capaci-
tor at 1,000 cycles. Try placing various
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Fig. 3—Haolf-sactiors give lesz sharp eutoff.

eoils in serieg with the capacitor across
the output of an audio escillater, with
& vacuum-tube voltmeter also across
the oacillator. Choose a coil which will
cause the meter to dip at some fre-
queney lower than the selected one
{lower than 1,000 ewcles, in this case}.
Then start removing ¢ore laminations
or coil turns {or both) until the meter
dip occurs at the desired freguency.
To duplieate the :onditions under which
the ¢oil will operate in the filter, it is
& good idea bto choeose the same capoci-
tors and resonant frequency for this
trimming adjustment as will be used
in the filter. The resonant frequency is
one-half cutoff for 8 low-pase and twice
cutoff for a high-pass filter. For that
of Fig. 4, for instance; the S:-henry
coil might be selected by placing it in
series with B0 upf and trimming for
2 meter dip at 3.000 eycles.

If it is possible, removing turns is
the best plan, because the resistance
of the coil will make the filter results
depart somewhat from the ideal ebrupt
eutoff. Reducing the resistance hy re-
moving wire will raise the coil’s Q and
help lessen the effect.

If odd-value capacitors are specified,
they ecan be made up by paralleling
standard sizes. It should not be neces-
sary to parallel more than two capaci-
tors, since the greater precision ob-
tained with more than two is not worth
while.

After the filter iz connected, it may
be necessary to trim it slightly, This
zan be done by making further adjust-
ments to the coil. If exact resulis are
wanted, running s series of curves
with an auadico oacillator and sutput
meter will show just what the filter
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Fig. #—Sample filter i3 shown in doshed bax.
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Thess nomograms maks i pouibls far yau to dazign audis fhar withaul making zalzulations. Namagrams ware dervad from farmulas thewn.
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