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The more entertaining part of our
job is signal pro c e s s i n g . After micro-
phone selection and placement
t we a k s , we genera l ly turn to signal
p rocessing for fun/help, using some
combination of filters , e q u a l i ze rs ,
c o m p re s s o rs , g a t e s , d e l ay s , reve r b s ,
and multieffects pro c e s s o rs .

The important question is, H ow do
we hook up all this outboard gear to
an alre a dy convoluted signal path
t h rough the console?

a convincing emotional presence for a
voice fighting its way out of a pair of
l o u d s p e a ke rs .

The distinguishing ch a ra c t e r i s t i c
of this type of p a rallel signal pro c e s s-
ing is that it is added to the signal—it
d o e s n ’t replace the signal. The struc-
t u re is illustrated in Fi g u re 1A. Th e
d ry (i.e. without reverb; more gener-
a l ly, without any kind of effect) sig-
nal continues on its merry way
t h rough the console as if the reve r b
we re never add e d . The reverb itself
is a parallel signal path, b e g i n n i n g
with some amount of the dry vo c a l ,
going through the reve r b , and re t u r n-
ing elsew h e re on the console to be
combined with the vocal and the re s t
of the mix. (Note that in these ex a m-
p l e s , signals are being routed to a
L / R bus for monitoring on the speak-
e rs show n , as discussed last issue.)

C o nve rs e ly, consider equalization.
A typical application of equalization
is to make a mediocre sounding tra ck
b e a u t i f u l . A dull acoustic guitar is
made to shimmer and spark l e ,c o u r-
tesy of some boost around 10 or 12
k H z . A shrill vocal gets a care f u l ly
placed dip somew h e re between 3 and
7 kHz to become more listenab l e .

The idea is that this ‘fixes’ the
sound; you don’t want to hear the
u n p rocessed ve rsion any m o re , j u s t
the good one. A dding shimmer to a
guitar isn’t so useful if the mu rky
guitar sound is still in the mix too.
And the point of eq-ing the vo c a l
t ra ck was to make the painful edgi-
ness of the sound go away.

H e re the signal processing is placed
in series with the signal flow, as show n
in Fi g u re 1B. E q u a l i z i n g , c o m p re s s i o n
(and other  dynamics pro c e s s i n g ) ,d e -
e s s i n g , wa h - wa h ,d i s t o r t i o n , and such
a re all typically done serially so that
you only hear the effected signal and
none of the unaffected signal.

We’ll explain what all those
p rocesses are , of cours e — s t i ck with
this series.

The effects send
Not surp r i s i n g ly, p a rallel and seri-

al flow structures re q u i re differe n t
a p p ro a ches on the console. For para l-
lel pro c e s s i n g , some amount of a
g iven tra ck is sent off to an effects
unit for pro c e s s i n g .

Th a t ’s what the effects send is fo r.
Also known as an echo send or aux
send—short for auxiliary—it is a sim-
ple way to tap into a signal within
the console and send some amount of

Parallel and serial processing
P h i l o s o p h i c a l ly, t h e re are two

a p p ro a ches to adding effects to a
m i x . Consider first the use of reve r b
on a vocal tra ck . The right reve r b
supports a vocal tra ck that was pro b-
ab ly re c o rded in a dead room with a
mic positioned close up.

I t ’s not mere ly a matter of support,
h oweve r. A touch of just the right
kind of reverb can enable the vocal to
soar into pop music heave n ,c re a t i n g
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that signal to some destination. I f
that destination is, s ay, a reverb or
d e l ay, the “ e f f e c t e d ” signals come
b a ck to the console’s effect re t u r n so r
aux re t u r n s—another set of your con-
s o l e ’s inputs that usually feed
s t raight into the master L/R b u s .

P ro b ab ly ava i l able on eve ry ch a n-
nel module of the console, the effects
send is re a l ly just another fader or
k n o b . Not a channel fader or monitor
fa d e r, the effects send fader or knob
determines the level of the signal
being sent to the signal pro c e s s o r.
R eve r b , d e l ay, and such are typically
done as parallel effects and there fo re
re ly on effects sends. C h e ck out
Fi g u re 2A to see how it wo rk s .

Th e re ’s more to the effects s e n d
than meets the eye , h oweve r. I t ’s not
just an ‘effects fa d e r.’ An important
benefit of having an effects send
l evel knob on eve ry channel on the
console is that a single effects
p rocessor can be shared by all those
ch a n n e l s . Unless you have lots of
ve ry high quality (i.e. ve ry ex p e n-
s ive) reve r b s , for instance, it isn’t
p ractical to use one on just the
s n a re , or just the piano, or just the
vo c a l .

Turn up the effects send level on
the piano tra ck a little to add a
small amount of reverb to the piano.
Turn up the effects send level on
the vocal a lot to add a genero u s
amount of reverb to the vo c a l . I n
fa c t , the effects send levels acro s s
the entire console can be used to
c reate a separate mix of all the
music being sent to an outboard
d ev i c e . I t ’s a mix the engineer does-
n ’t usually listen to; it’s the mix the
reverb ‘listens’ to when genera t i n g
its sound.

Fading fast
So in case you thought there wa s n ’t

enough for the engineer to do during
a session, l e t ’s rev i ew the fa d e rs that
a re in action: the channel fa d e rs are
c o n t rolling the levels of the signals
going to the mu l t i t ra ck , the monitor
fa d e rs are controlling the levels of all
the different tra cks being listened to
in the control ro o m , and the effect
sends are controlling the levels of all
the different components of mu s i c
going to the reve r b . Th ree differe n t
sets of fa d e rs have to be care f u l ly
adjusted to make musical sense fo r
their own specific purp o s e s .

Th e re are two more subtleties to
be ex p l o re d . Fi rs t , as we are ra re ly
satisfied with just one kind of effect
in a mu l t i t ra ck pro j e c t , we wo u l d
p ro b ab ly like to employ a number of
d i f f e rent signal pro c e s s o rs all at
once on a single pro j e c t .

Each one of them might expect to
use its own effects send. That is, we
might have one box with a sweet
and long reverb dialed in, another
adding a rich, thick chorus, and per-
haps a third box generating an
eighth note delay with two or three
fading repetitions.

The lead vocal might be sent in
va rying amounts to the reve r b , ch o-
r u s , and delay; the piano gets just a
t o u ch of reverb; and the back gro u n d
vocals get a heavy dose of ch o r u s ,
e ch o, and a hint of reve r b . We need
m o re than an effects send to do
t h i s — we need three effects s e n d s .

The solution, f u n c t i o n a l ly, is that
simple: more effects s e n d s . I t ’s an

important feature to look for on con-
s o l e s , as the number of sends deter-
mines the number of different para l-
lel effects devices you can use at
once during a typical session.

Beyond this ability to build up sev-
eral different effects sub-mixes,
effects sends offer us a second, very
important advancement in our ses-
sion work: cue mixes. (On some con-
soles, there are two sets of sends—
one set labelled ‘effects’ and one
labelled ‘aux’. In that case, it’s usual-
ly the aux sends that fulfill the func-
tions we’re about to discuss.)

Generally sent to headphones in
the studio or, in the case of live
sound, fold-back monitors on the
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stage, an aux send is used to create
the cue mix, a mix the musicians use
to hear themselves and each other. As
the parameters are the same as an
effects send (the ability to create a
mix from all the channels and moni-
tors on the console), the cue mix can
rely on the same feature. With one
exception: the cue mix, unlike the
returns from the effects devices, is
not returned to the console, but sent
to monitors or headphones.

N ow let’s do a fader ch e ck: ch a n n e l
fa d e rs control any tra cks being re c o rd-
e d , monitor fa d e rs build up the control room mix, aux or
effects send number one might control the mix feeding the
h e a d p h o n e s , aux or effects send number two might contro l
the levels going to a long hall reverb progra m , aux or
effects send number three might be the signals going to a
t h i ck chorus patch , and aux or effects send number fo u r
feeds a delay unit—six different mixes care f u l ly cre a t e d
and maintained throughout the ove rd u b .

Th a t ’s a lot to do at once. O h , and by the way it’s not
enough for the right signals to get to the right places;
t h ey also have to make musical sense. The levels to tape
need to be just right for the medium on which you are
re c o rd i n g . The monitor mix needs to sound thrilling. Th e
headphone mix needs to sound inspiring. And the effects
need to be appro p r i a t e ly balanced—too mu ch or not
enough of any signal going to any effects unit and the
mix loses impact.

This is some high-resolution mu l t i t a s k i n g . And it is
mu ch more manageable if the console is a comfo r t ab l e
place to wo rk . Experience through session wo rk in com-
bination with studying magazines like this one make this
not just doab l e , but fun.

Pre or post
With all these fa d e rs performing different functions on

the console, it is important to revisit the regular monitor
fader to see how it fits into the signal flow.

C o m p a re the monitor mix in the control room to the
cue mix in the headphones. The singer might want a
vo c a l - h e avy mix (also known as “ m o re of me”) to sing to,
with ex t ra vocal reverb for inspiration and no distra c t i n g
guitar fills.

No pro b l e m . Use the send dedicated to the headphones
to create the mix she wa n t s .

But you have different priorities—you want to hear the
vocal in an appropriate musical context with the other
t ra ck s . M o re ove r, ex t ra reverb on the vocal would make it
difficult to evaluate the vocal performance going to tape
as it would perhaps mask any pitch ,t i m i n g , or diction
p ro b l e m s .

So clearly the cue mix and the control room mix need
to be two independent mixes. Th ey ’ re created using aux
sends and monitor fa d e rs .

But other things go on in the control room during a
simple vocal take. For example, you might
want to turn up the piano and pull down
the guitar to experiment with some alter-
native approaches to the arrangement. Or
perhaps the vocal pitch sounds iffy. The
problem may be the 12-string guitar, not
the singer. So the 12-string is temporarily
attenuated (its level is lowered) in the con-
trol room so you can evaluate the singer’s
pitch relative to the piano, which is in
tune.

All these fader moves in the control ro o m
need to happen in a way that doesn’t affect
the mix in the headphones—an obvious dis-
t raction for the perfo r m e r. Th a t ’s what the
p re/post sw i t ch shown in Fi g u re 2A is fo r.

A useful feature of many aux or effects
sends is that they can grab the signal befo re
( i . e .p re) or after (i.e. post) the channel or mon-
itor fa d e r. C l e a rly, i t ’s desirable for the head-
phone mix to be sourced pre - fader so that it
will play along independently, u n changed by
a ny of these control room activ i t i e s .

Outboard Signal Process i n gOutboard Signal Process i n g
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What is the usefulness of a post-fader send, you might
then ask? The answer lives in the aux send’s other prima-
ry function: effects sends.

L e t ’s observe a ve ry simple two - t ra ck folk music mix-
d own: fader one is the vocal tra ck and fader two is the gui-
tar tra ck (re q u i red by the folk standards bureau to be an
acoustic guitar). The we l l - re c o rded tra cks are made to

sound even better by the oh-so-careful addition of some
room ambience to support and enhance the vocal while a
t o u ch of plate reverb adds fullness and width to the guitar.

After a few hours , e r, I mean five minutes of twe a k i n g
the mix, the re c o rd label re p re s e n t a t ives arrive and
remind you that “ I t ’s the vocal stupid.” O o p s , the engi-
neer is so in love with the rich and spark ly acoustic gui-
tar sound that the vocal tra ck was a little neglected.

It must be fixed. Not too tricky—just turn up the vo c a l .
H e re ’s the rub. While pushing up the vocal fader will

change the re l a t ive loudness of the vocal over the guitar
and there fo re make it easier to fo l l ow the ly r i c , it also
changes the re l a t ive balance of the vocal ve rsus its ow n
reve r b . If the vo c a l ’s reverb send is pre - fa d e r, turning up the
vocal leaves its reverb behind; the vocal becomes too dry,
the singer is left too ex p o s e d , and the larger than life magic
combination of dry vocal plus super- sweet reverb is lost.

The solution is the post-fader effects send. If the
s o u rce of the signal going to the reverb is after the fa d e r,
then fader rides will also change send levels to the
reve r b . The all-important re l a t ive balance between dry
and processed sound will be maintained.

Effects are genera l ly sent post-fader for this re a s o n .

The engineer is re a l ly making two different decisions,
determining the amount of reverb desired for this vo c a l ,
and the level of the vocal appropriate for this mix.
F l exibility in solving these two separate issues is main-
tained through the use of the post-fader send.

The insert
As seen in Fi g u re 1B, serial processing is mu ch simpler

than the buss concept of sends and returns we ’ ve just
t a l ked about for parallel pro c e s s i n g . Rather than sharing
one effect over many channels and mixing it with a dry
s i g n a l , yo u ’ re routing an entire signal through an effect
and not sharing that effect with any other signals.

You could just run your signals through your effects
b e fo re sending them to the mixer. But there ’s another
way to do serial processing that offers some adva n t a g e s
in flexibility—the channel insert, s h own in Fi g u re 2B.

An insert point has a send that goes from a mixer
channel to an effect, and a return that comes back fro m
the effect to the mixer ch a n n e l . Using this pair of con-
nections “ i n s e r t s ” your outboard effect into the signal
f l ow.

Why use an insert? Remember that eve ry mixer ch a n-
nel can do a number of things to a signal—input gain
c o n t ro l , e q , l eve l , aux sends, buss assignment and pan-
n i n g . Sometimes certain signals may sound better if yo u
can wo rk on them a bit with the mixer b e f o re t h ey go to
the outboard effect. For instance, you might want to set
the input gain or eq on a sound befo re compressing it.

For those situations, a channel insert lets you take a
signal from a mixer ch a n n e l , send it through an effect,
and bring it back to the point from which it left. S o m e
m i x e rs allow you to select where the insert attaches to
the signal flow; the most common inserts come after the
eq and befo re the level fader and bus/pan contro l s .

On most mixers , an insert is a single t i p - r i n g - s l e e v e
(TRS) jack , w h i ch accepts a TRS plug like the ones yo u
see on headphones. A TRS jack can carry two signals,

one on the tip and one on the ring, with the sleeve acting
as ground re f e rence for both. For headphones, one signal
is the left channel and the other is the right, but for an
i n s e r t , one signal is the send and one is the re t u r n .
Signals travel to and from the mixer on one cab l e , w h i ch
often splits into two separate cables to plug into the
effect in/out (a “ Y ” c ab l e ) . U s u a l ly the tip is the send
and the ring is the re t u r n , but ch e ck your mixer’s manu a l
to be sure .

Wrench turnings
An org a n i zed appro a ch to the console and also the out-

b o a rd processing equipment will help make it easy and
fun to wo rk in a room full of gear. An intuitive under-
standing of when to use an aux or effects send and when
to use an insert will free your mind to be cre a t ive with
the effects.

And knowing that cue mixes genera l ly use pre - fa d e r
sends while most parallel effects need post-fader sends
will keep you out of tro u b l e .

Alex Case welcomes suggestions for ‘Nuts & Bolts.’ W r i t e
to him at case@re c o r d i n g m a g . c o m .
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A touch of  reverb can enable the voca l
to soar into pop music heaven, 

c r e ating a convincing emotional presence 
for a voice fighting its way out of a pair of loudspeakers.


