
The active filt er is not restricted to audio
frequ encies. During the development of the
filt ers. th e cen ter frequencies were extended
over a range of 2 k llz to I MHz.

A Table , Fig. 2, indica tes compone nt
values for the in divid ual filter electronics;
Figs. 3b an d c are presented to show the
response of plots for sin gle filte rs and a
cascaded pair stager tu ned to produce a
sy mme trical pass band with a very re
spectable shape factor al 80 kHz.

An overa ll ga in o f 40 dB can be ac hieved
by sett ing potentiometer Ra to a point we ll
below a level which will make the filter
rege nerative.

Two potentiometers ganged a nd con
nected as part of the network marked Rb
and Rc can serve to adjust the cen ter
freq ue ncy of t he fil te r if an adjustable filte r
is requ ired . To accomplish good tra cking of
these two potentiome ters , it was necessary
fo r their values to be a very small percentage
o f the total resistance for Rb and Rc.
Therefore it goes withou t much fu rther
d iscussion that wide freque ncy ex cursions
are not permissible for a fixed filt er.
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The u ni t was similar to the many pub
lish ed designs with the except ion of the
fil t er . Two active fil ters were constructed
wh ich were incorporated in the converter
and the improved selectivity made copy
considerably more legib le. A plot of these
filt ers is shown in Fig. 3a. The circuit of t he
filter is shown in F ig. I .

M o st experimenters are familiar with
the effects of cascaded phase shifters

applied to the feed back loo p of an amplifier.
A useful feature which en ds up as a very
sharp fil ter can be th e resul t.

In most applications it has been used in
audio work as an accessory to a receiver for
CW work . I have been able to st udy fu rther
the usefulness of this device at audio and
radio freq ue ncies an d would like to present
t he results for what they may be worth to
other amateurs.

When the in teres t in Teletype was at its
peak at WI SNN. const ruc tion of a converter
led to many tries u ntil a satisfactory unit
evolved .
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Fig. 1. Phase shift network active filter.

The method just described is used in a
receiver where the filters are used in a
second conversion (i-f) amplifier. The filt er
is adjusted so that it passes either a lower or
an upper side band by simply a turn of the
ganged pots. Selectivity can be sharpened by
adjusting Ra for narrow or wide band
widths. In my application, a range of 200 Hz
to 4 kHz was required .

Some care must be used in construction
of these filte rs at frequencies above 30 kHz.
Regenera tion will occur if the lead lengths
are too long for any of the three potentio
meters. It is better to group the pots in a

rowan a small piece of vector board and
build all componen ts around the poten
tiometers than to run wires to them.

The componen ts used are inexpensive
plastic transistors. All resistors and by passes
are non-critical. If a frequency above 85 k Hz
is required a 702 operational amplifier
should be used in place of the 741.

The overall gain of each filter is very high
(40 d B}, therefore, very little signal is
required and is controlled by the 25K trim
pot at the input o f the fil ter. The output of
the filter is decoupled th rough an emitter
follower. In our case a lOOn output impe-

f, kHz Rb Rc ex Gain 3 dB Bandwidth
2.125 200K 200K 370 of 45dB 350 Hz
2.975 140K 140K 370 of 44dB 380 Hz
10. 50K 50K 330 of 44 dB 1.4 kHz
50. 10K 10K 300 of 44 dB 2.4 kHz
60. 11K 11K 300 of 48 dB 2.0 kHz
85. 15K 15K 100 of 44 dB 2.0 kHz
100 15K 15K 90 of 44dB 2.5 kHz
1 MHz 5K 5K 30 of 36dB 4.5 kHz
5MHz lK l K 300F 27 d8 8.9 kHz UNSTABLE

Fig. 2. Table of values for a phase shift filter.
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dan ce was req uired , bu t higher values ca n be
had by sim ply c hanging the value of the
e mitte r resistor.

Do not try to d rive a high leve l signal in to
this filter , 3 m V in p rodu ces O.3V ou t,
wh ic h is su ff ic ie n t to drive a ny de tecto r.

A maximum o f 12 volts should never be
exceeded fo r the supply voltage ; 9 vo lts is
best from a battery since cu rrent drawn is
very lo w.

T o adjus t the filter , first connec t a VTVM
rf probe to the o utput ; adjust the
po tentiometers R and Rc to the middle of
thei r ranges; se t Ra to abou t o ne-th ird open.
If t he unit h as o utput with no signal
in . .. readjust Ra until it just stops oscil
lat ing. Now a pply a weak signa l from a signal
sou rce t uned to the desired cen te r fre
quency . If n o ind ica tion of a signal is shown
on the meter, swee p the generato r slowly
th rough the ran ge of frequencies around the
desired freq uency. Do not increase the gen
erato r level. A signal will be indicated by a
very pro nounced upswing and over a very
narrow range. By adjusting Rb an d Rc
ganged pots you will be able to ce nte r the
filt er o n your desired frequency.

If you find Ra will cause oscillat ion to
occur when it approaches its fu ll-o n value,
change th e valu e of the ser ies resistor Rx to
a high er value , probably , n ot more than
4 70[2 more. T his adj ustme nt allo ws cont ro l
on selec tivity o r the filt er ban dwidth before
oscillation occurs.

So far we h ave described only o ne filter.
If a wider bandwid th but a sharper roll o ff is
desired , cascading two of these fil ters in a
stagge r tuned configura tio n will produce the
effect.

Gre ate r reduction in signal level will be
required . The trim p ot at the inputs should
be barely o pen to reduce the input sign al for
each filter. The use of potentiometers to
adjust each fil ter get s very touchy a nd fixed
values are recommended .

Tune up procedure will be the same as for
one filte r but n ow each Rb and Rc value will
req uire t rim mi ng each resistor by paralleling
wit h o ther fix ed values.

In this applica tion Ra can be a trim pot
se t to produce th e select ivity resp onse re
quired .
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Fig. 3c. Cascaded pair phase shift filter .
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Fig. 3b. Single phase shift filter.
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