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Music signals are ra re ly consistent in leve l . E ve ry
c ra ck of the snare , s y l l able of the vo c a l , and strum

of the guitar causes the signal to surge up and re c e d e
d own in amplitude.

The top of Fi g u re 1 (on Page 52) shows the amplitude
of about a bar of mu s i c . Signals like this one must fit
t h rough our entire audio chain without distortion: the
m i c ro p h o n e , the microphone pre a m p, the console, t h e
o u t b o a rd gear, the mu l t i t ra ck re c o rd e r, the 2-tra ck master
re c o rd e r, the power amp, and the loudspeake rs .

The highest peak must get through these devices with-
out clipping, while the detail of the lowe s t , n e a rly silent
bits of music must pass through without being swa m p e d
by noise. When we aim for 0VU on the meters , all we ’ re
doing is trying to avoid distortion at the high end of
things and noise down on the bottom.

To help us fit ex t re m e ly dynamic signals within the
amplitude limits imposed by our studio, we re a ch for a
c o m p re s s o r. Its task? Quite simply, when a signal gets too
l o u d , the compressor turns it dow n .

What counts as too loud? The Th reshold setting on the
c o m p ressor sets the level at which compression is to
b e g i n . When the amplitude of the signal is below this
t h reshold the device passes the audio thro u g h
u n ch a n g e d . When the signal exceeds the threshold the
c o m p ressor begins to turn the signal dow n .

Taking control
H ow does it turn it down? This question breaks in two.

H ow mu ch? And how fa s t ?

The amount of compression is determined by the R at i o
s e t t i n g . M a t h e m a t i c a l ly, the ratio compares the amount
of the input signal ab ove threshold to the amount of the
a t t e nuated output ab ove thre s h o l d .

For ex a m p l e , a 4:1 (four to one) ratio describes a situa-
tion in which the input was four times higher than the out-
put ab ove the threshold—4 dB ab ove threshold in becomes
1 dB ab ove threshold out, 8 dB ab ove threshold in
becomes 2 dB ab ove threshold out. A ratio of X:1 sets the
c o m p ressor so that the input must exceed the threshold by
X dB for the output to go just one dB ab ove thre s h o l d .

H ow fast the signal is attenuated is controlled by the
A t t a ck s e t t i n g .A t t a ck describes how quick ly the compre s-
sor can fully kick in after the threshold has been ex c e e d e d .

Fast attack times will enable the compressor to re a c t
ve ry quick ly, while slow attack times are more letharg i c .
Sometimes compre s s o rs change the gain so quick ly that
it becomes audible—and unmusical (although the effect
can be useful as an effect). It becomes desirable to slow
the attack time down and let the compression sneak into
a c t i o n . I t ’s a tra d e - o f f, t h o u g h , because if the purpose of
c o m p ression is to control the dynamic range of a signal
to prevent distortion, then it must act quick ly.

Th re s h o l d , ra t i o, a t t a ck…then what? When the ampli-
tude of the music returns to a level below thre s h o l d , t h e
c o m p ressor must stop compre s s i n g . The amount of time
it takes the compressor to return to ze ro gain ch a n g e
after the signal falls below threshold is set by adjusting
the compre s s o r ’s R e l e a s e. Setting this control pro p e rly
helps avoid introducing artifacts to your sound.
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Welcome to the wo rld of compre s s i o n . Sometimes it’s
too fast; other times it’s too slow. Sometimes we know
when it’s just right. Other times we seek to set it so that
we can’t even hear it wo rk i n g . Tweaking a device until it
sounds so good that you can’t even hear it isn’t easy.

This brings us to an important issue with compre s s i o n :
it is often hard to hear. We discuss many applications fo r
c o m p ression here in this month’s episode of ‘ N u t s & B o l t s .’
E a ch application sounds differe n t . And most of them,
until yo u ’ ve had some experience and audio ear tra i n i n g ,
a re frustrating to hear accura t e ly. C o m p re s s i o n , l i ke so
mu ch of what we do as engineers , leads to:

- A few mistake s . O ve rc o m p ressing is a common pro b-
l e m . Sometimes you can’t tell that it’s ove rc o m p re s s e d
until the next day. The affect of compression is at times
quite subtle and at other times quite obv i o u s . S p e n d i n g
all day mixing one song with your ears wide open can
m a ke it hard to remain objective .

- Audio hype and attitude. People might rave ab o u t
h ow great the compression sounds—and you don’t hear
what on earth they ’ re talking ab o u t .A g a i n , some com-
p ression is hard to hear and re q u i res ex p e r i e n c e .
Perhaps they ’ ve had the chance to hear this kind of com-
p ression befo re . All you need is time between the speak-
e rs immersed in compression of all kinds and you’ll pick
it up. On the other hand, sometimes people are just full
of bull pucky.

Beyond the controls
These four para m e t e rs — t h re s h o l d , ra t i o, a t t a ck and

re l e a s e — e n able the compressor to care f u l ly monitor and
m a ke fine adjustments to the amplitude of a signal auto-
m a t i c a l ly. The engineer is then freed to concentrate more
on other things (Is the guitar in tune? Is the coffee
s t rong enough?)

If it we re invented today, it would have some hy p e d - u p,
one wo rd with two capital letters sort of name like
Powe r Fader—and it would have a Web s i t e . The humble
c o m p ressor offers a handy way to control pre c i s e ly and
manipulate the dynamics of the signals we re c o rd .

While these four para m e t e rs are always at wo rk , t h ey
a re not always on the faceplate of the dev i c e . That is,
t h ey are not always user- a d j u s t ab l e . Th e re are compre s-
s o rs at all price points that leave off some of these con-
t rols; it’s part of their sound. Other compre s s o rs offer full
c o n t rol over all the para m e t e rs yet also offer pre s e t s .

The presets reflect someone else’s careful tweaking to
get the sound in the right place. Sometimes the pre s e t s
s i mulate the attack and release ch a racteristics of other,
v i n t a g e , c o l l e c t i b l e , famous sorts of compre s s o rs .

I t ’s a good idea for beginners to spend some time with
the fully adjustable type for ex p l o ration and ear tra i n-
i n g . But I don’t hesitate to re a ch for those compre s s o rs
with only a few knobs on the box during a session. Th ey
can often get the job done more quick ly and with better
sonic re s u l t s .

Easily compressed
When the singer re a l ly gets confident and excited he

or she sings the choruses re a l ly loud—louder than during
all the other takes in re h e a rs a l . G reat perfo r m a n c e .
U nu s able tra ck .

Without some amplitude protection a killer take is lost
to distortion. Be re a dy for this with some gentle (aro u n d
4:1 or less) compression across the vo c a l . Then yo u r
audio path can withstand the adre n a l i n e - i n d u c e d
i n c rease in amplitude that comes from musicians when
t h ey are ‘in the zo n e .’ 

When the guitarist gets nervous he or she starts mov-
ing around on the stool, l e aving you to mike a mov i n g
t a rg e t . Compelling perfo r m e r. N e rvous in the studio.
Without the constant gain-riding of a compre s s o r, yo u
can hear the guitarist moving on- and off-mic. A g a i n , a
little gentle compression might just coax a usable re c o rd-
ing out of an inexperienced studio perfo r m e r.

When the bass player pulls out that wonderful old, c o l-
l e c t i b l e , va l u ab l e , sweet sounding, could sure use a little
cleaning up, a re n ’t those the original strings, c o u l d n ’t
s t ay in tune for eight bars if you paid it…gorgeous beast
of an instrument, you can be sure that—even in the

Without amplitude protection a killer take could be lost.

Be ready with some gentle compression for the voca l .
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hands of a master—the A string is consistently a little
quieter than the E string.

Of course the solution is compre s s i o n . Without the
c a re f u l , p recision adjustments made to the amplitude of
the signal, the ve ry foundation of the song (according to
the bass playe r, a ny way) becomes shaky. All too often
you need the careful level adjustments of gentle com-
p ression (as shown in Fi g u re 1).

Th e re ’s more to it than fixing a problematic tra ck . We
also patch gentle compression across perfectly fine
t ra cks to make them, e r, b e t t e r. We l l , louder any way.

A handy side effect of compre s s i n g — reducing the ove r-
all dynamic range of the signal—is that now it can be
turned up. While this may seem counterintuitive ,t h e re ’s
room to make the tra ck louder as a whole when the points
of highest amplitude have been lowe red by the compre s-
s o r. Fi g u re 2 demonstrates this sort of gentle compre s s i o n .

This is often taken to radical ex t remes where mixes
a re ab s o l u t e ly crushed (i.e. re a l ly compre s s e d , see also
s q u a s h e d , s mu s h e d , et al.) by compression so that the
a p p a rent loudness of the song exceeds the loudness of
all the other songs on the radio dial. Selling re c o rds is
a competitive business. Loudness does seem to help
sell re c o rd s .

And so it goes. Often the music suffers in this commit-
ment to loudness and hope for sales. A r t i s t , p ro d u c e r,
and engineer must make this trade-off care f u l ly. B u t
even in small measure s , a little bit of gentle compre s s i o n
buys you a little bit of loudness if you want it.

Take it to the limit
Another use of the compressor is to attenuate the

s h a rp amplitude spikes within the audio that would ove r-
load a device and cause (unwanted) distortion.

During the course of a song, some snare hits are hard e r
than others . The slamming that goes on during the ch o-
rus might be substantially louder than the delicate,
ghost-note-filled snare wo rk of the bridge.

A limiter will attenuate the ex t reme peaks and preve n t
nasty distortion. And a limiter is nothing more than a
c o m p ressor taken out to rather ex t reme settings.
Th reshold is high so that it only affects the peaks, l e av-
ing the rest of the music untouch e d . Ratio is high,
greater than 10:1, so that any signal that breaks ab ove
t h reshold is seve re ly attenu a t e d .A t t a ck is ve ry fast so
that nothing gets through without limiting.

Called peak limiting,this sort of processing is used to
p revent distortion and protect equipment. Fi g u re 3 give s
an ex a m p l e .

Fitting a signal on tape without ove rl o a d i n g , or bro a d-
casting a signal without overmodulating (getting too
l o u d ,s i m p ly put) re q u i res that the signal never exceed a
certain amplitude. L i m i t e rs are inserted to ensure these
amplitude limits are honore d .

In live sound applications, exceeding the amplitude
c a p ability of the sound re i n fo rcement system can lead to
f e e d b a ck , damage loudspeake rs , and turn happy crow d s
into hostile ones. L i m i t e rs offer the solution again. Th ey
g u a rd the equipment and listeners dow n s t ream by stop-
ping the signal from getting too loud.

Ulterior motives
When the answering machine was inve n t e d , its intended

p u rpose was to answer the phone and take messages when
you we re away. But the day after the first one was sold, t h e
a n swering machine took on a new, m o re important ro l e :
call scre e n i n g . The most common message on these
d evices is something like ,“ I t ’s me. P i ck up. P i ck up!”

The use of a device in ways not originally intended
o c c u rs all too often, and the compressor offers a case in
p o i n t . While dynamic range reduction and peak limiting
a re effective , intended use for the dev i c e , we use them
for other, less obv i o u s , m o re cre a t ive reasons as we l l .

The envelope please
The envelope describes the ‘shape’ of the sound, h ow

gra d u a l ly or ab r u p t ly the sound begins and ends, a n d
what happens in betwe e n .D r u m s , for ex a m p l e , h ave a
s h a rp attack and nearly instant decay. That is, the enve-
lope resembles a spike or impulse. Synth pads might ooze
in and out of the mix, a gentle envelope on both the attack
and decay side. Piano offers a combination of the two. I t s
unique envelope begins with a distinct, s h a rp attack and
rings through a gently ch a n g i n g ,s l ow ly decaying sustain.

All instruments offer their own unique enve l o p e .
Consider the sonic differences among seve ral instru-
ments playing the same pitch: piano, t r u m p e t , vo i c e , g u i-
t a r, v i o l i n , and didgeridoo. Th e re are obvious differe n c e s

A handy side effect of compressing—reducing the overa l l

dynamic range of the signal—is that now it can be turned up.
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Find a tra ck or sample to pro c e s s .
Pa t ch in a compressor and sharp e n
the attack . Be sure your attack isn’t
too fast or you might re m ove the
s h a rpness of the snare entire ly. S e t
the ratio to at least 4:1, and gra d u a l-
ly pull the threshold dow n .

This type of compression has the
effect of morphing a spike onto the
f ront of the snare sound. M u s i c a l
judgement is re q u i red to make sure
the click of the sharper attack fits
with the remaining ring of the snare .
Trading off a low threshold with a
high ratio offers the engineer pre c i s e
c o n t rol over the shape of the more
a g gre s s ive attack .

And this isn’t just for snare s .
A nything goes, but do try similar
p rocessing on piano and acoustic gui-
t a r. Done we l l , you’ll create a more
exciting sound that finds it place in
a crowded mix more easily.

Another unusual effect can be cre-
ated using the release of a compre s-
s o r. A fast release pulls up the ampli-
tude of the sound even as it decay s .

This is also shown in the snare
example of Fi g u re 4. Notice the
raised amplitude and incre a s e d
length in the decay portion of the
wave fo r m . Dial in a fast enough
release time, and the compressor can
raise the volume of the sound almost
as quick ly as it decay s — i t ’s almost
“ u n c o m p re s s i n g ” i t .

Applied to piano, g u i t a r, and cy m-
b a l s , this setting develops a nearly
infinite sustain, making these instru-
ments bell or ch i m e - l i ke in ch a ra c t e r,
while still retaining the unmistakab l e
sound of the original instrument. Fi l e
this under ‘Special Effects,’ but don’t
fo rget about it. An unnatural effect
l i ke this can be just what a pop tune
needs to get noticed.

Another interesting thing happens
when you apply some ex t reme com-
p ression with a fast release time. I f
the compressor has pulled down the
peaks of the wave form and then
q u i ck ly releases the signal after it

in the spectral content of these
instruments; they have a differe n t
t o n e . But at least as important, e a ch
of these instruments begins and ends
the note with its own ch a ra c t e r i s t i c
e nvelope—its signature .

The compressor is the tool we use
to modify the envelope of a sound. A
l ow thre s h o l d , medium attack , h i g h
ratio setting can be used to sharp e n
the attack . The sound begins, at an
amplitude ab ove threshold (set low ) .
An instant later (medium attack ) ,
the compressor leaps into action and
yanks the amplitude of the signal
d own (high ra t i o ) . S u ch compre s s i o n
a u d i b ly alters the shape of the
beginning of the sound, g iving it
m o re a more pronounced attack .

This appro a ch can of course be
applied to most any tra ck . A good
starting point for this sort of wo rk is
a snare drum sound. I t ’s demonstra t-
ed in Fi g u re 4, seen on Page 58.

Pop music

pushes us to

h ave bright, airy ,

in your fa c e ,

e xciting voca l

t ra c k s . . .
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has fallen below thre s h o l d , you start
to hear parts of the sound that we re
p rev i o u s ly inaudible.

Fast release compression enab l e s
you to turn up the sound and hear
m o re of the decay of a snare , t h e
ex p re s s ive breaths between the
wo rds of a vo c a l , the ambience of the
room in between drum hits, the deli-
cate detail at the end of a sax note,
and so on. Once again, h e re is a use
of compression to make certain parts
of the signal louder.

The flip side is that you might not
wa n t , s ay, the pick noise to become
ove rly accentuated.

That hurtSSS
Pop music standards push us to have

b r i g h t ,a i ry, in your fa c e , exciting vo c a l
t ra ck s . And this convincing vo c a l
sound must rise ab ove a wall of distort-
ed guitars ,t o r t u red cy m b a l s ,s h i m m e r-
ing reve r b , and sizzling synth patch e s .

Needless to say, we push vo c a l s
with a high dose of high fre q u e n cy
hype (ava i l able on your trusty equal-
i ze r ) .A dd some fast release compre s-
sion to this bright equalization con-
t o u r, and you re a l ly start to hear the
b re a t h i n g , ra s p i n g , swe a t i n g , a n d
d rooling of the singer; that’s where a
good deal of the emotion live s .

We can get away with this aggre s-
s ive equalization move eve ry w h e re
except where the vocal was alre a dy
bright to begin with: hard consonants
l i ke S and F (and even Z, X , T, D, K ) .
These sounds are natura l ly rich in
high fre q u e n cy content.

Run them through the equalize r
that adds still more high end, a n d
yo u ’ ve got the sort of vocal that zings
the ears with pain on eve ry S.Yo u
c a n ’t miss it: eve ryone in the ro o m
blinks eve ry time the singer hits an S.

C l ever compression will solve this
p ro b l e m . In our discussion of com-
p ression so far we have been apply i n g
our settings of thre s h o l d , ra t i o, a t t a ck
and release to the signal being com-
p re s s e d . But what if we compre s s e d
one signal while ‘looking at’ another?

S p e c i f i c a l ly, l e t ’s compress the
lead vo c a l . But instead of compre s s-
ing it based on the vocal tra ck itself,
l e t ’s use a different signal to gove r n
the compre s s i o n .

We feed a modified vocal signal
into this alternative input (called a
s i d e ch a i n) . The vocal itself is what
gets compre s s e d , but the behavior of
the compre s s o r — w h e n , h ow mu ch ,
h ow fast and how long to compre s s —
is governed by the sidechain signal.

To get rid of esses, we feed a sig-
nal into the sidechain that has
enhanced esses. That is, the side
chain input is the vocal tra ck equal-
i zed so as to bring out the esses, a n d
d e - e m p h a s i ze the re s t .

We never hear this tra ck — o n ly the
c o m p ressor does. But when the
singer sings an S, it goes into the
c o m p ressor loud and clear, b re a k i n g
t h reshold and sending the compre s-
sor into action.

The sidechain signal is the vo c a l
with a high fre q u e n cy boost (may b e
12 dB somew h e re around 4 kHz to 8
k H z , w h e rever the particularly
painful consonant lives for that
singer); you can filter out the rest of
the side chain vo c a l . The compre s s o r
is set with a mid to high ra t i o, fa s t
a t t a ck , and fast re l e a s e .

The threshold is adjusted so that
the compressor operates during the
loud esses only. In between esses the

...above a wall of

g u i tars, tort u r e d

cymbals, reverb,

and sizzling

synth patc h e s .



c o m p ressor doesn’t touch the vo c a l .
This vocal can be made edgy and
bright without fear.

More is better
Sometimes a strong dose of com-

p ression is applied—to an indiv i d u a l
t ra ck or the entire mix—just for the
effect of, we l l ,c o m p re s s i o n . That is,
t h e re is something about the sound
of ex t reme compression that make s
the music more ex c i t i n g .

The distortion typically dialed in
on most electric guitar amps add s
an unmistakab l e , i n s t i n c t ive ly stim-
ulating effect. By modifying the
amplitude of the wave fo r m , c o m-
p ression is also a kind of distortion.
And it seems to communicate an
i n t e n s e , on the edge, pushing the
limits sort of feeling.

flying in. Jakob Dylan’s
voice is certainly raised,
but it’s well short of a
scream.

M o s t ly the whole mix
just gets squashed big
t i m e . I almost think, a n a-
ly t i c a l ly, that the song
gets a little quieter at
e a ch ch o r u s , with the 2-

mix compression pushing hard . B u t
mu s i c a l ly, the chorus soars .

Th a t ’s the sort of compression that
sells re c o rd s .

Mercedes makes a car with the word
Ko m p ressor on it. Alex Case wants one.
Request Nuts & Bolts topics via
c a s e @ re c o r d i n g m a g . c o m .

A pro fo u n d ly effective example of
this is Tom Lord - A l g e ’s mix of “ O n e
H e a d l i g h t ” by the Wa l l f l owe rs .A t
e a ch chorus there is a compelling
amount of energ y. It feels right.

But if you listen analytically, not
emotionally, you hear that there is
no big change in the arrangement:
the drummer doesn’t just start bang-
ing every cymbal in sight, a wall of
extra distorted guitars doesn’t come
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