All Things
Being

Eldualzed

Equalization can be a powerful ally, but it can also be

a veritable Pandora’s Box if misused.

By Paul White

egular H&SA readers will

probably be aware that ] tend

10 steer clear of equalization
uniess it is really necessary. My reason-
ing is simply that a nicely recorded, nat-
ural sound loses something when more
than the barest hint of EQ is applied. Al-
though I dew't pretend to have all the
answers, the way in which EQ disturbs
the phase retationships between all the
harmonics that make up a sound must
play a large part.

Nevertheless, there are occasions where
EQ is not only desirable, it is essential, The
classic case is close-miked drums, where
the sound we're after bears litile resem-
blance to the natural sound of the drum
kit or the un-EQ’d sound picked up by a
mic a couple of inches away from the
head. In this case. we are using the EQ cre-
atively to produce the drum sound we
want. rather than attempting to capture
the way the drum kit really sounds.

Read the interviews with various engi-
neers and producers, and you'll find that
nearly al|] have different views on how and
when to use equalization. The real truth is
that it doesn't martter what you do, so long
as it gets the job done. But when you're still
tearning and eager for advice, that doesn'
help much. Hence, this article will set out
t provide a few pointers, though nothing
is set in stone and further experimenta-
tion is most definitely encouraged.

Real World

wWhen it comes to analvzing any aspect
of sound, I like to look at what happens
in real life before moving into the rather
unreal world of the studio because it
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seems casier (o put things into perspec-
tive. So, what happens in natire (o cause
EQ changes?

You might think that a real sound heard
outdoors will always sound the same and
just get quieter as it gets further awayv. This
isn't entirely true because the air iseif ab-
sorbs sound and it absorbs high freguen
cies more effectively than low ones. In other
words, the further you are from a sound,
the less top end you hear. Already that gives
you something to try in the studio—if you
want to position a sound back in the mun,
turn down the top end as well as the level,
and the effect will be more convincing

EQ also has a bearing on stereo place-
ment because the way that we perceive a
sound depends on the direction from
which the sound is coming. Most people
already know that the relative level of
sound arriving at their fwo ears differs .-
pending on the source position. and many
will also appreciate thai the ear nearest the
source also hears the sound a fracuon of
a second before the further car. But stereo
perception is far more comgplex than that,

Because of the shape of our ears.
sounds directly to the side of us are likely
to be heard most accurately because our
ears are working “on-axis,” giving the best
possible top-end response Move the
sound source so that it is directly in fromt
of us, and it is perceived differently be-
cause the ear is now receiving off-axis
sound plus some reflections frorm the pin-
nae, which is bound to affect the fre-
guency response of the auditory system
to some extent. The same is true if the
sound source is moved up or down, and
it's now widely believed that the human

heartng svstemt oblams ditectonal infor

mation by anualvzing the nme and les ol
differences ot the sounds arriving ai eas

ear, and also the wav that the incoming
sound is filtered by the ear’s own direc-
tional characteristics and the masking ef-
fect of the head, In fact s this theon
that has been exploned in the Roland RS
30 sound system, which attempts to
recreate the illusion of three-dimensional
sound from a two-speaker source The
main stumbling block inrecreaung the ef-
fect precisely seems 1o be that evervone’s
ears are shghiy different, ~o a svstem de-
signed using dara derived from one Lis-
tener will not neccessaruv wark properly
for another person with phvsically ditfer-
ent ears. Nevertheless, the svstem can be
very effective with certain material.

Separation

After that Iitde digression mnto sterec
perception, what about EQ in the studie:
One of my earhest experiences with EG
was using 11 to separate sounds that shared
the same tape track-—this was backin
four-track dayvs. You learn a lot when vou
only have four tracks 1o plav with, and |
feel those who dive straight into 8- o1 1w
track withoui spending ¢ IT 0T S Gh
Tour-track are really mussing outor va-
able experience,

With onlyv four tracks 1o go at. the luxu-
ry of putting one insirument ante one
track was rare indeed. and so 7'd trv to mu
instruments occupying opposite ends of
thie audio spectrum so | couid use EQ e
adjust the bulance when | came 1o mix. Far
example, ane tnck might be used o record
bass guitar o nspiel. I the bass i<
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to0 loud in the final mix, rolling off a little
bass will bring it down without affecting
the glockenspiel in any significant way, and
though this isn't really the right reason to
use EQ, needs must when the devil drives
your overdraft!

There is a limit to the rebalancing that
can be achieved here, though, because the
vast majority af musical instruments
refuse to be confined 1o one convenient
frequency band and instead spread them-
selves across a large part of the audio
spectrum. Even an instrument like the
flute, which produces an almost perfect
sine wave, has harmonics in the breath
noise that extend right to the upper limit
of human hearing. Turning down the top
end may not effect the basic pitched
sound of the flute too much, but it will al-
ter the character of the breath part of the
sound significantly.

To help get a feel for what instruments
occupy what part of the frequency range,
I've included a chart, Figure 1, that was
originally intended to help, but on second
thought serves better as an illustration of
just how much of the spectrum maost in-
strurnents actually occupy. The lower end
of the range of an instrument is usually
quite easy to find as it generally coincides
with the fundamental pitch of the lowest
note that the instrument can play, but the
top end is less easy to define. You can't just
take the highest note the instrument is ca-
pable of producing because, often, the har-
monics of that note extend beyond 20kHz.
Take the human voice, which we've got
down as extending from somewhere
around 100Hz to a little over 1kHz; in re-
aliry, the upper harmonics spread across
the entire audio spectrum. Furthermore,
because singers vary so much, the lower
limit is not easy to define as a bass voice
can go as low as 80Hz while a soprano
might be pushed to get down to 250Hz!

This would seem 1o contradict the the-
ory that level balancing can be achieved
using EQ, but if your levels aren't too far
out o begin with, alittle EQ either boost-
ing oy cutting at that part of the spectrum
where an instrument produces most pow-
er, can make all the difference without
compromising the timbre too much.

Creative EQ

To pet you off on the right footing, ['ve
compiled a short list of instruments and
spunds commonly used on pop record-
ings, with a few comments on how they
might be equalized. If you have a mixing
console with at least one sweep mid con-
trol (and preferably two), then you should
be able to try most of these out for your-
self, but if you have a systerm with ondy bass

and treble controls, then try 1o get hold of
a basic graphic equalizer, as that will give
you a lol more control.

Bass Guitar. Because bass styles, in-
strumenis and amplifiers are so varied, it
is possible to create a huge range of sounds
from this instrument, and EQ plays no
small part. That old standby frequency of
80Hz can be used to enhance the sense of
low bass, while a raspy character can be
imparted by adding a little boost between
500Hz and 800Hz. Boosting between 1kkz
and 2kHz tends to give a rather thin sound
with a lot of finger noise. and if you are af-
ter a bright sound, it is essential 1o get a
bright sound at source since, it’s virtually

impossible to add wop 1o a dull-sounding
bass. A little lower mid cut at around 200-
250H7 can sometimes be effective in com-
binanon with a titde low-end boost {or
warming up the bass-end without allow-
ing the sound to become unduly boomy.

Vocals. Atways work with a pop shield,
since no amount of EQ will remove pop-
ping once it's on tape. Any 1op boost
should be applied quite high up at 6-
12kHz, but watch out for sibilance creep-
ing in. Boosting lower down ar 1-2kHz
gives a rather honky, cheap sound ¢ the
vocals and is not recommended. T1ry 1o
keep vocals as flat as possible and end to
use the shelving high control 1o add just a
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Only NEUMANN could create the TLM 50.
An odvonced design based on our clossic

M 50, the TLM 50 is the perfect microphone
for capturing both the direct sound from
instruments ond o bolanced imoge of

the reverheront environment.

The transtormerless circuitry offers excellent
transient response with very low self-noise
ond wide dynomic range. It's no wonder thot
the TLM 50 was hailed os the most outstanding
technicol achievement in transducer fechnol-
ogy ot the 1991 TEC owards,

More than sixty years of precision hond
trafting microphones have earned NEUMANN
its legendary reputation. Dur history ond
technicol innovations creale microphones
that completely satisfy your needs as an
ortist ond engineer.

7, Old Lyme, CT 06371
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hint of Lop rather than anything more dras-
tic. Presence can be added by using just a
little boost at 3-4kHz, but be moderate or
the sound quality will suffer,

If you're mixing several backing vocals,
rolling off a touch of bass might help the
vocal to sit better in the mix without
sounding muddy.

Electric Guitar. There’s no point adding
boost much below 100Hz on a conven-
tional electric guitar, as the fundamental
of the lowest note is in the order of 80Hz—
all you'll do is bring up the boom of the
cabinet or the room resonances, which is
not what you want. If you need to warm
the sound up, concentrate on the area be-

tween 125Hz and 200Hz. To add bite to the
sound, go for the 3-4kHz section of the
spectrum. Remember that the electnc gui-
tar isn't a natural instrument, so the only
rule is to get the sound you want, Don't
add any really high-end boost unjess the
guitar is DI'd—there’s not much comes out
of a guitar speaker above 4kHz, so you'll
just be bringing up the background noise
for no reasan. Two similar-sounding elec-
tric guitars can be separated by adding bite
at different frequencies, say one guitar at
3kHz and one at 3.5 or 4kHz.

Bass Drum. For a rounded bass sound,
a little boost at 80Hz will certainly do the
trick, but to get a more weighty sound
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Won’t Ca]l You. .«
But t]aey do call us. '}

o I
, So do producers, managers,

A&R People |

withaut too much boom, try adding 10dB
or so of boost with your shelving bass
control, and then 10dB or so of cut at
around 220Hz with your lower mid con-
trol. This combination of low boost and
low-mid cut keeps the bass boost well
under control and can be very effective.
Add click to the beater impact by boost-
ing at 3.5 to 6kHz, and if the drum doesn’t
sound bright enough in the first place,
try sticking a credit card to the head
where the beater hits!

The same EQ tricks apply 1o toms,
though you may want (o increase the area
of bass boost from 80 to 120Hz or so, de-
pending on the size and type of tom.

Snare Drums. Snare drums can either
be a dream to record or a real pig, and ['ve
had my share of the latter. The sound can
be fattened by boosting the 100-120Hz .
band, while the crispness ¢an be en-
hanced by pushing the 3-6kHz region.
Boosting around 1kHz gives a rather nasty
zonking sound, but this can be overem-
phasized to create a techno sound from a
standard snare. My trick is to apply full
boost and then tune for the appropriate
pitch. Driving the mixer channei and a
gated reverb unit in serious overload with
this EQ setting can really perk up the
sound—but don't tell anyone I told you to
do it! The end result is not unlike a pop-
ping champagne cork.

Acoustic Guitar. ! like to record acous-
tic guitars as flat as possible, but players
and producers atways seem to want more
top end added. If the guitar is partof a
pop mix, then I'd also advocate rolling off
some bass to avoid muddiness, and if the
sound is boomy (usually due to miking
too close to the sound hole), then try
some cut around 200Hz. To add jangle,
boost between 4 and 6kHz, and if this isnt
enough, get out your enhancer! Seriousiy
though, by paying attention (o mic posi-
tions, you should avoid having to EQ very
much at all.

Cymbals. If you're working with four-
track, cymbals can be recorded onto a
wrack alongside a bass instrument and then
EQ'd with little effect on the bass scund.
Littie happens below 1kHz and the best
spounds occur in the 5-10kHz band, so if
you need boost, apply it here. To make the
sound less clanky. apply a mild cut at be-
tween 1 and 2kHz. Always record cymbals
at a low level 1o prevent tape overload, and
keep in mind that they always cut through
more loudly than you expect.

Brass and Strings. Though brass and
string instruments are mechanically quite
different, they do respond 0 equalization
in simifar ways. The danger area is be-
tween 1kHz and 3.5kHz, where the sound
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Figure 1: Frequency ranges of musical instruments.

can become harsh or honky, so to add
high-end sizzle, move up to the 6-10kHz
band and try a little boast there. To fatten
up a string or brass pad sound, roll off a
lirtle top and add a touch of boost between
300 and 400Hz.

Piano. Most pop recordings are now
done using sampled piano sounds, so you
can usually pick one that's right with lictle
or no EQ. If you want to mic a real piano,
then you'll need good mics and ideally two
of them. The bass can be fattened up by
boosting at 100-145Hz, while the attack
detail can be brought out by bringing up

the 4-8kHz area of the spectrum. If the
sound is boomy. look for the offending
area between 250 and 350Hz and apply
just errough cut o tame it.

Summary

Equalization is a personal thing, and to
compound the difficulty, different equal-
izers preduce a different subjective effect,
even though their paper specifications
may be simiiar. That's why top engineers
have certain favorite, and often wildly ex-
pensive, outbeoard egualizers at their dis-
posal while mixing. Whether cutiing or

boosting, if vou're using a sweep equaliz.
er, 1S always easiest if you first set it 1o full
boost and then sweep through its range
until vou locate the area of the specturm
you're interested in. Once vou've found i1,
you can either moderate the boost or ap-
ply cut as required.

Pcan't tell vou whether it’s right 10 use
justalittle EQ or o use alot as itis a sub-
jective matter. But I would ask vou (o v 1o
get the sound as near correct at source as
possible rather than telving on EQ 10 save
the day in the mux. youlook upon EQ as a
fine-tuning process rather than as a major
factor in reshaping an unsatisfacrory
sound, then you wan't go tao far wrong,

Applying cut to correct a problem is like-
Iy to have less of a detrimental effect on
the sound than applying boost, as the hu-
man heartng system seems less suscepti-
ble to frequency notches than it does to
peaks. Never forget either that every dB of
top-end boost is also another dB of high-
end noeise in the mix!

Hopefully this article gives you some-
thing 1o think about, and if you haven had
much recording experience, you should
find the guidelines useful. just bear in
mind that they are only guidelines, and if
you get a better result by ignoring every-
thing {'ve said. then go for it! o
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