
Tales of Speech Processing
- including a practical design

Tolerating the screamers and whisperers.

Fig. 1. Demonstration clipper/filter.

Thom as C. Harper WA4JHS
JJ/09 Carmon Street
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Co nversation overheard
on 20 meter band. SSB:

"Old man, I'd l ike you to
give me a report-l want
to switch in my processor
and see what it sounds
lik ..I e .. .

" O K, switch it on. You 're
about 5 and 9 now,"

"* 1#"&C#*1&2&?"

" Ah ... Yeah .
Ah Sound s pretty
good Really brought my
S-meter up . But I think I
missed the question ... Try
me again."

Anyone who works even
a litt le SSB re gu la rly has
heard that conversat ion,
usually many times. At the
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same time, we are all
familiar with the lo w duty
cycle characteristics of
human speech. This at
tribute of speech has led
to many schemes, some
wilder than others, but all
a iming to improve info r
mation transfe r by speech.
And listening on the bands
tells one that some of the
more elaborate designs
can sound as awful as
some of the more nnkv
dink ones.

A short history of speech
process ing is probably in
order. The basic character
of speech has been known
since at least the advent of
the oscilloscope; and in
the old AM days, several
transmitter s (Heath l
Johnson /others) inco r
porated speech clipping
fo llowed by a suitable
filter. The reason for t he
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filt er was obvious: whe n
the top is lopped off a
s ig na l, ha rmon ics a re
generated , inc reasing the
modulation bandwidth
and causing a fuzzy sound
in the recovered audio.
Some of t he se cl ip
per/f ilters were ve ry simp le
and st ra ightforward and
some of them sounded
very good, with a tremen
dous improvement in in
telligibility; so me of them
sounded awf ul.

Then SSB came along,
and at first it sounded
awfu l e noug h to the AMers
without complicating the
whole thing with speech
clipping/processing . In
fact, in the great SSB vs.
DSB controversy of the
1950s, reported in the pro
ceedings of the IRE and
othe r journal s, it was a l
leged that o ne of the prob
lems of the then " new"
SSB was that it didn't lend
itself to simple speech pro
cessing. This attitude per
sis ted for many years, even
t hough so me un re c on
str uc ted mavericks were
using speech clippers of
o ne kind o r anothe r on

SSB, a nd they could see a
difference on the plate cu r
rent meter. Some of them
neglected to mention to
their contacts that they
were using clippers . Possi
bly t here were some gui lt
fee li ngs, especia lly after
heari ng conve rsat ions suc h
as the one above.

A hairy mathematica l
proof made the ro unds and
found its way into the
Handbook (ARRl) . It
demonstrated to everyone
who had been throug h first
yea r trig that clipping at
aud io fo r SS B was wrong
hea ded a nd poss ib ly
dangerous . It had terms
like SinnX, where n was
between zero and one. Oh,
it was wonderful! Mathe
maticians re jo iced at the
e legance of it.

The re appea red to be
one unwarranted ass ump
tion, howeve r, and that
was that the operator
would attempt to mod
ulate an SSB transmitter
with these (nearly) squa re
topped waveforms. And as
the argume nt proved, you
can't re p rodu ce sq ua re
waves di rec tly us ing
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low frequencies , before
dipping .

3. Tweaky fingers , o r
Oops! My plates jus t melt
ed. The prototype ha s no
knobs on the outside.
Knobs on the outside are
OK, if you can restrain
yourself. Otherwise, you
are better off to set it and
forget it. Use a scope.

Addit ional notes: TP1
and TP2 are used with a
sco pe to initially se t the
cl ipper. You can set it for
whatever clippi ng leve l
you want, up to the power
supply voltage limitat io ns.
Eigh t vol ts p-p at TP1
sou nds good. D1 a nd 02
are silicon jun ctions, so t he
level at TP2 wil l always be
about 1.2 vo lts p-p. How
ever, it is interesti ng to
look at t his po int anyway.

The second MPF 102
so urce-fo llowe r feeds the
lo w-pass filter. Output
level is set with the 1k pot.
A OPOT switch is included
for those people who fee l
insecu re if they can't do a
regular comparison with
distant operators.

My filter is used mari
time mobile, and I find it a
lot easier to carry around
than a linear amplifier . It is
very handy when running
phone patches for the
crew; I can tolerate the
sc reamers and the whisper
er s c-wi thou t external
knobs . It' s not as effective
as a 2 kW linear amplifier,
but it's a lo t easier to pack
into my suitcase. •

aud io clipper you can get 4
dB for peanuts. Four dB,
jus t lying around wa iting
for you to p ick it up, like
loose cha nge, like found
money.

Another goody, but not
Quite as satisfying as found
money, is the text in the
1977 Handbook (ARRl) on
clipping, clippers, and re
lated subjec ts . A rathe r
elaborate processor is de
tailed . It is good to read
about, even if you don't
build it; in the 60s we
ca lled stuff like that mind
expanding.

But enough of th a t; let's
bui ld a cl ipper. It ought to
be simple. It ought to be
cheap so some money will
be left to bui ld so met hing
el se. But it ought to sound
good . The fi lter/cl ippe r/
filter in Fig. 2 sa t isfies these
objectives.

looking back to add ress
the problems listed above:

1. Rf . The 10k resistor
and the .001 c a pa ci to r
form a low-pas s filter
which keeps out rf. The 10k
resistor cou ld be replaced
with a 1 o r 2 mH choke, but
the 10k resistor is cheape r,
and adeq uate.

2. l ow-frequency square
waves a nd tilt. This prob
lem is addressed by using
low-frequency rolloff . All
freq ue nc ies below 500 Hz
ca n be greatly attenuated or
even eliminated. The first
MPF 102 source-fo llowe r
feeds a Teect ion high-pass
filter which attenuates the
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cl ipping levels is haphaz
ard at best.

Some indica t ion ca n be
obta ined , however. You
know you have gone too
far when signa ls a re 10
over 9, you are hearing no
QRN/QRM and the o ther
operator keeps asking you
to repeat what yo u said .
Many clippers, especially
home brew ones, suffer
from rf pickup. Rf pickup
can destroy an otherwise
good clipper. In addition
to these problems, the low
frequency phase shift/tilt
problem is often heard .
And fina lly, some opera
to rs using t ransm itters with
swee p tube fina ls have dis
covered the tubes were not
able to stand the inc reased
duty cycle.

In spite of these caveats,
clippers, as well as other
forms of speech process
ing, are becoming more
commo n now. The new all 
transistor rigs are as co m
fortab le with 100% duty
cycle as they are with
30% , and the FCC has
st arted to meddle with
linear amplifie rs.

And-are you ready?
The Handbook (ARRl) has
a graph on page 392 (Figs.
13-20) in the 1977 edition
showing 15 dB of aud io
clipping improves the sig
nal-to-noise ratio by nearl y
4 dB . Now you wouldn 't
build a linear amplifier for
a four dB gain, unless you
were a CBe r, or instructed
to by the FCC, but with an

Fig. 2. Audio fil terlclipper!fif ter.

SSB, Neglected was th e
fact that most o pe ra tors
would ha ve used a filt er
after the cl ippe r which
would have rounded the
sharp sq ua re edges by
removing the harmo nic
energy.

Mo st of us are aware of
the fact t hat a sq uare wave
is composed of a fun
damental frequency and a
wh o le dro ve (in fi n ite
number) of harmon ics .
Some have waded throug h
the Four ier series analys is,
and some can see it in
tu itively. Bu t if you have
ne ver see n it o n a
scope-even if yo u have
been th ro ug h Fo ur ier
anal ys is fron tward a nd
rearward - yo u s hould
hook up a simple cl ipper,
followed by a sharp filter
that cu ts off just above the
frequency yo u are cl ip.
ping. See Fig, 1 for a sam
ple hookup.

Try th is circuit; it is very
dramatic. It a lso serves to
illustrate o ne o f the prob
lems with aud io speec h
clipping . Th e c li p ped
waveform is cleaned up ,
that is, restored to a single
frequency, on ly if the fi lter
cutoff is re latively close
to the frequ en cy being
clipped. For instance, if you
clip a 200 Hz sine wave,
and pa ss it through a 2 kHz
filter , the ni ce sine wave
does not come back . What
you get is a mess; now the
waveform is st ill sharp
edged but is usually t ilted
as well , due to the phase
shifts through the filt er.

And since the filt er for
an audio speech sys tem
cannot cut o ff before
about 2000 Hz, there is an
irreducib le problem. 0 0
not d e spair, howe ver ,
there is a compromise
solution whic h is well
worthwhile . It is po ssible to
have a n aud io cl ip per
which does not sound bad .

Why do so many sou nd
bad? O ne re ason is ob
vious. The o pe rator can' t
stop turning the level kno b
soon enough-depend ing
o n other sta tions to set
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