


 

Focal Press is an imprint of Elsevier

Mixing Secrets for the 
Small Studio

Mike Senior



©
 

 
 

 
 

 

Notices
 

 

 
 

 

 
 

 

Library of Congress Cataloging-in-Publication Data

!

British Library Cataloguing-in-Publication Data

 



To my parents.



This page intentionally left blank



v

ACKNOWLEDGMENTS ............................................................................. vii
INTRODUCTION ....................................................................................... ix

PART 1   !   Hearing and Listening .................................. 1
CHAPTER 1 Using Nearfield Monitors .....................................................3
CHAPTER 2 Supplementary Monitoring .................................................31
CHAPTER 3 Low-End Damage Limitation ...............................................47
CHAPTER 4 From Subjective Impressions to Objective Results ..............57

PART 2   !   Mix Preparation ........................................ 79
CHAPTER 5 Essential Groundwork ........................................................81
CHAPTER 6 Timing and Tuning Adjustments .........................................89
CHAPTER 7 Comping and Arrangement ..............................................107

PART 3   !   Balance .................................................. 117
CHAPTER 8 Building the Raw Balance ................................................119
CHAPTER 9 Compressing for a Reason ...............................................143
CHAPTER 10 Beyond Compression .......................................................163
CHAPTER 11 Equalizing for a Reason ...................................................171
CHAPTER 12 Beyond EQ ......................................................................191
CHAPTER 13 Frequency-Selective Dynamics .........................................203
CHAPTER 14 The Power of Side Chains ................................................219
CHAPTER 15 Toward Fluent Balancing..................................................225

PART 4   !   Sweetening to Taste ............................... 229
CHAPTER 16 Mixing with Reverb .........................................................231
CHAPTER 17 Mixing with Delays ..........................................................255
CHAPTER 18 Stereo Enhancements .........................................261
CHAPTER 19 Buss Compression, Automation, and Endgame..................273
CHAPTER 20 Conclusion ......................................................................301

APPENDIX 1 Who’s Who: Selected Discography ...................................303
APPENDIX 2 Quote References............................................................321
APPENDIX 3 Picture Credits ................................................................329

INDEX ..................................................................................................331

Contents



This page intentionally left blank



vii

Sound on 
Sound

Sound on Sound

Sound 
on Sound

Acknowledgments



This page intentionally left blank



ix

WHAT YOU’LL LEARN FROM THIS BOOK

Sound on Sound

www.soundonsound.com

WHAT YOU WON’T LEARN

WHAT YOU NEED TO KNOW ALREADY

" The fundamental physics, measurement, and perception of sound

" Studio setup and session workflow

Introduction



Introductionx

www
.cambridge-mt.com/ms-basics.htm

Sound FX
Modern Recording Techniques

www.cambridge-mt.com/ms-
links.htm

HOW TO USE THIS BOOK

Cut to the Chase

Assignment

Appendix 1

Appendix 2,

ms@cambridge-mt.com



Sound 
on Sound

Hearing and Listening
PART 1

Edoardo Casini


Edoardo Casini


Edoardo Casini




PART 1 Hearing and Listening2

listen

Edoardo Casini


Edoardo Casini


Edoardo Casini




3

Mixing Secrets for the Small Studio.

© 

1.1 CHOOSING YOUR WEAPONS

 

2

Using Nearfield Monitors
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SURROUND MONITORING
Before acquiring a multispeaker surround setup for a small studio, I’d advise thinking 
it through pretty carefully. Until you can reliably get a great stereo mix, I for one see 
little point in spending a lot of extra money complicating that learning process. In my 
experience, a limited budget is much better spent achieving commercial-quality stereo 
than second-rate surround, so I make no apologies for leaving the topic of surround 
mixing well alone and concentrating instead on issues that are more directly relevant 
to most small-studio denizens.

No monitors are 
truly “neutral,” and every 

professional engineer you ask 
will have his or her own personal 
taste in this department. Part of 

the job of learning to mix is getting 
accustomed to the way your 

own particular speakers 
sound.

3

Edoardo Casini


Edoardo Casini


Edoardo Casini


Edoardo Casini




Using Nearfield Monitors CHAPTER 1 5

Ported Speakers and Frequency Response

"

"

FIGURE 1.1
The solid line on this graph shows the kind of sub-1kHz frequency response plot you might expect for a 
small and budget-friendly ported studio monitor. The dotted line shows how the response changes when 
the port is artificially blocked, thereby defeating the cabinet’s low-frequency resonance. The shaded 
region indicates the "3dB “flat” region of the speaker’s quoted frequency-response specification.
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Killer Side Effects of Porting
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Stoosh

FIGURE 1.2
Some affordable two-
way ported nearfield 
monitors (top to bottom): 
the ADAM A7X has dual 
circular ports either side 
of the woofer, the KRK 
Rokit 8 has a port slot 
under the woofer, the 
Behringer 2030A has 
two narrow port slots on 
either side of the tweeter, 
and the M-Audio DSM2 
features a single circular 
port on the rear panel.
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FIGURE 1.3
Waterfall plots for six different sets of studio monitors.
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www.cambridge-mt
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Speaker Stands and Other Mounting Hardware

The less money you’re 
going to spend on monitors, 

the more you should approach 
ported models armed with holy 

water and cloves of garlic!
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PASSIVE RADIATORS AND TRANSMISSION LINES
Not all monitor speakers can be categorized clearly as ported or unported, and Mackie’s 
popular HR-series are a case in point, because although their cabinets are closed, they 
include a passive radiator (a sort of dummy speaker cone that vibrates in sympathy 
with the woofer) to achieve ported-style bass enhancement. Another midway design is 
PMC’s transmission-line system, whereby the external port hole feeds a damped internal 
ducting network designed to reduce the problematic side effects of porting. However, the 
waterfall plots in Figure 1.4 suggest to me that these strategies are only of limited use 
in overcoming the resonance issues of ported designs, a suspicion that has been borne 
out in my own personal experience of several of the different Mackie models.

FIGURE 1.4
Waterfall plots for the Mackie HR824 and PMC LB1BP monitors.
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(A)

(B)
FIGURE 1.5
Two of the most revered mixing speakers are unported designs: the Auratone 5C Super Sound Cube (left ) 
and the Yamaha NS10 (right ). Below them you can see their waterfall plots.
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1.2 POSITIONING THE SPEAKERS

FIGURE 1.6
Primacoustic’s Recoil 
Stabilizer cleverly deals 
with a number of small-
studio monitor setup 
issues simultaneously: 
the rubberized top mat 
grips the speaker firmly 
and couples it to a heavy 
metal plate, increasing 
inertia, while the foam 
base decouples the 
speaker from physical 
resonances in the 
underlying surface.
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PHASE AND COMB FILTERING
I’ve touched on the ideas of phase and comb filtering in the main text, but because they 
have so many ramifications when mixing, it’s worth looking at the subject more closely. 
The best way to start thinking about phase is first to consider a sine-wave signal, the 
simple audio waveform from which all complex musical sounds can theoretically be 
built. A sine wave generates only a single audio frequency, according to how many times 
its waveform shape repeats in a second. For example, a 1kHz sine wave repeats its 
waveform 1000 times per second, with each waveform repetition lasting 1ms. Imagine 
that you have two mixer channels, each fed from the same sine-wave source at the same 
frequency. The peaks and troughs of the two waveforms will be exactly in line, and mixing 
them together will simply produce the same sine wave, only louder. In this situation we 
talk about the two sine waves being “in phase” with each other.

If you gradually delay the audio going through the second channel, however, the peaks and 
troughs of the two sine waves shift out of alignment. Because of the unique properties of 
sine waves, the combination of the two channels will now still produce a sine wave of the 
same frequency, but its level will be lower than if the two channels were in phase, and we 
say that “partial phase cancellation” has occurred. When the second channel is delayed 
such that its peaks coincide exactly with the first channel’s troughs (and vice versa), the 
two waveforms will combine to produce silence. At this point we say that the waveforms are 
completely “out of phase” with each other and that “total phase cancellation” has occurred.

When total phase cancellation occurs, you sometimes hear engineers say that the signals 
are “180 degrees out of phase.” This is a phrase that’s not always used correctly, and it 
can therefore be a bit confusing. To describe the phase relationship between two identical 
waveforms, mathematicians often quantify the offset between them in degrees, where 
360 degrees equals the duration of each waveform repetition. Therefore, a zero-degree 
phase relationship between two sine waves makes them perfectly in phase, whereas a 
180-degree phase relationship puts them perfectly out of phase, resulting in total phase 
cancellation. All the other possible phase relationships put the waveforms partially out 
of phase with each other, resulting in partial phase cancellation. What’s confusing about 
the “180 degrees out of phase” term is that it is sometimes used to refer to a situation 
where the second channel’s waveform has been flipped upside down, so that the peaks 
become troughs and vice versa—a process more unambiguously referred to as polarity 
reversal. This scenario also results in silence at the combined output, hence the common 
confusion in terminology, but it’s very important to realize that the total phase cancellation 
here is brought about by inverting one of the waveforms, not by delaying it.

Now let’s scale things back up to deal with real-world sounds, made up as they are of 
heaps of different sine waves at different frequencies, each one fading in and out as 
pitches and timbres change. If we feed, say, a drum loop to our two mixer channels, 
instead of a single sine wave, any delay in the second channel will have a dramatic 
effect on the tonality of the combined signal, rather than just altering its level. This 
is because for a given delay, the phase relationships between sine waves on the first 
channel and those on the second channel depend on the frequency of each individual 

(Continued)

Edoardo Casini


Edoardo Casini




PART 1 Hearing and Listening14

sine wave. So, for example, a 0.5ms delay in the second channel will put any 1kHz 
sine-wave components (the waveforms of which repeat every 1ms) completely out of 
phase with those on the first channel, resulting in total phase cancellation. On the 
other hand, any 2kHz sine-wave components (the waveforms of which repeat every 
0.5ms) will remain perfectly in phase. As the frequency of the sine-wave components 
increases from 1kHz to 2kHz, the total phase cancellation becomes only partial, and 
the level increases toward the perfect phase alignment at 2kHz.

Of course, above 2kHz the sine-wave components begin partially phase canceling again, 
and if you’re quick with your mental arithmetic you’ll have spotted that total phase 
cancellation will also occur at 3kHz, 5kHz, 7kHz, and so on up the frequency spectrum, 
whereas at 4kHz, 6kHz, 8Hz, and so on the sine-wave components will be exactly in 
phase. This produces a characteristic series of regularly spaced peaks and troughs in the 
combined frequency response of our drum loop—an effect called comb filtering. A delay of 
just 0.000025s (a 40th of a millisecond) between the two channels will cause total phase 
cancellation at 20kHz, but you’ll also hear partial phase cancellation at frequencies below 
this. As the delay increases, the comb filter response marches further down the frequency 
spectrum, trailing its pattern of peaks and troughs behind it, which themselves get closer 
and closer together. However, when the delay times reach beyond about 25ms or so 
(depending on the sound in question), our ears start to discern the higher frequencies of 
the delayed signal as distinct echoes, rather than as a timbral change, and as the delay 
time increases, phase cancellation is restricted to progressively lower frequencies.

Although it should now be clear that the tonal effects of comb filtering can be disastrous 
if two identical signals are combined with a delay between them, most real-world comb 
filtering at mixdown is actually much less severe, either because the out-of-phase 
signals aren’t completely identical, or because they’re at very different levels, or both.

www.cambridge-mt.com/ms-ch1
.htm

 

 

Most  
affordable nearfield 

monitors have only two 
drivers, which means any comb 
filtering between the woofer and 
the tweeter happens in the worst 

possible place from a mixing 
standpoint: right in the center of 
the frequency spectrum, where 

our hearing is most 
sensitive.

Edoardo Casini


Edoardo Casini


Edoardo Casini


Edoardo Casini




Using Nearfield Monitors CHAPTER 1 15

Stereo Monitoring

SPEAKERS ON THEIR SIDES?
There is a persistent myth among small-studio owners that putting speakers on their sides 
is the more “pro” method. True, a quick web surf will furnish you with countless pictures 
of Battlestar Galactica–style control rooms in which nearfield speakers are visible perched 
sideways on top of the console’s meterbridge, but that setup has little to do with monitoring 
fidelity and everything to do with getting the nearfields out of the way of the big main 
monitors and maximizing the view through the control-room window during recording dates.

If you separate your speaker’s drivers horizontally by placing the cabinets on their 
sides, then you have to be much more careful to keep your horizontal listening position 
absolutely consistent (both side-to-side and front-to-back) if you’re going to avoid being 
stung by crossover comb-filtering effects. With vertical speakers, on the other hand, 
you’ll only get these crossover problems if you move you head vertically, which gives 
you greater freedom of movement while you’re working.

Add to this that the waveguides in most nearfield monitors are designed to broaden the high-
frequency sweet spot when the speaker is vertical. If you flip that waveguide on its side it 
narrows the sweet spot instead, as well as bouncing more high-frequency energy off nearby 
desk and ceiling surfaces—something that’s not sensible from an acoustics point of view.
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1.3 DEALING WITH ACOUSTIC REFLECTIONS

Acoustic treatment 
materials are probably the 

most unexciting way to spend 
money on your studio. But make 

no mistake: room treatment really 
separates the sheep from the 
goats when it comes to mix 

results.
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Acoustic Foam in Moderation

USING A SUBWOOFER
There are certain styles of music for which the very lowest frequencies are extremely 
important, so if that’s the market you’re working in then you’ll need a speaker system 
that can actually reproduce them. According to Trina Shoemaker, “Forty Hertz exists 
now…. We have real low end in today’s recordings, so you have to work with it.”5 One 
common way of extending the low-frequency reach of budget nearfield systems is 
to supplement a smaller pair of stereo “satellite” speakers with a single additional 
subwoofer to create a so-called 2.1 system. Although this would seem to compromise 
the stereo presentation of the mix, we actually hear stereo primarily from higher 
frequencies, so that’s not a problem in practice. In fact, you can usually position 
subwoofers well off-center without unbalancing the stereo picture. An advantage of 
the 2.1 approach is that you don’t get phase-cancellation issues between drivers at 
the low end, and you also get a certain amount of flexibility to position the subwoofer 
independently of the nearfield satellites to reduce room-mode problems (a serious 
acoustics issue we’ll discuss in detail in Section 1.4). However, although many 
manufacturers of 2.1 systems suggest that you can place the subwoofer pretty much 
wherever you like, I’d personally advise restricting yourself to placements where the 
subwoofer and satellites are all an equal distance from your ears; otherwise you’ll 
compromise the relative timing of low-frequency transients. Also, as with any speaker, 
beware of porting side effects on cheaper products.
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FIGURE 1.7
If sound from your speakers reflects off control-room surfaces back toward the monitoring sweet spot, 
it can cause all sorts of frequency-response problems for the listener. This diagram shows the wall 
reflection points for a typical small rectangular control room and how you can use acoustic foam panels 
to reduce the problem. Don’t forget that the ceiling reflects sound too!

If you plaster your 
whole studio in foam, you’ll 

basically be mixing for people in 
padded cells—perhaps not the most 

lucrative demographic to set 
your sights on!
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Boundary Effects

Edoardo Casini


Edoardo Casini


Edoardo Casini


Edoardo Casini


Edoardo Casini


Edoardo Casini


Edoardo Casini


Edoardo Casini




Using Nearfield Monitors CHAPTER 1 21

WHAT ABOUT DIFFUSION?
Another way to reduce the comb-filtering impact of early reflections is to use acoustic 
diffusers on reflective surfaces to scatter the reflection in lots of different directions. 
The downside of using diffusers in the small studio, though, is that they’re usually more 
expensive than acoustic foam for a given area of coverage. However, that doesn’t mean 
that diffusion has no part to play in project studios, because it turns out that things 
like CD racks and bookshelves can work quite well, as long as they’re stocked fairly 
irregularly. (If ever there were a good excuse for having a messy studio, then that’s it!) 
Eric Schilling is a big fan of using a bookshelf like this: “It has mass, and each book has 
a different depth and size. The concept is brilliant in its simplicity.”7 So do try to position 
shelves like these usefully if you can—the wall behind the monitoring position is a 
particularly good bet, because that otherwise takes a fairly large area of acoustic foam 
to treat effectively, which risks overdeadening the room’s high-frequency reverberation.

1.4 TACKLING ROOM RESONANCES

Understanding the Problem
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A single room 
mode can easily push its 

resonant frequency 20dB out of 
kilter, so only a flying pig is likely to 
find a good listening position when 

several room modes are active 
at the same time.

FIGURE 1.8
This diagram demonstrates what room resonances can do to your monitoring system’s apparent frequency 
response. This picture shows the first four front-back room modes for a room measuring around 4.3m long. 
These occur at 40Hz, 80Hz, 120Hz, and 160Hz. The nodes and antinodes are marked with “N” and “A,” 
respectively, and although they are shown one above the other here for the sake of clarity, it’s important to 
realize that they are actually overlaid on one another, all occurring simultaneously across the whole width 
of the room. The two frequency-response plots demonstrate the effects of these modes on the monitoring 
system’s apparent frequency response at two different listening positions only about 75cm apart.
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Mercury 
Falling

Table 1.1 LFSineTones Audio File 
Map

Track Time Frequency Pitch

0:00 24Hz F
0:01 25Hz F#
0:02 26Hz G
0:03 27Hz G#
0:04 28Hz A
0:05 29Hz A#
0:06 31Hz B
0:07 33Hz C
0:09 35Hz C#
0:10 37Hz D
0:11 39Hz D#
0:12 41Hz E
0:13 44Hz F
0:14 47Hz F#
0:15 49Hz G
0:16 52Hz G#
0:17 55Hz A
0:18 59Hz A#
0:19 62Hz B
0:20 65Hz C
0:22 69Hz C#
0:23 73Hz D
0:24 77Hz D#
0:25 82Hz E
0:26 87Hz F
0:27 92Hz F#
0:28 98Hz G
0:29 105Hz G#
0:30 111Hz A
0:31 117Hz A#
0:32 123Hz B
0:33 131Hz C
0:35 139Hz C#
0:36 147Hz D
0:37 156Hz D#
0:38 165Hz E
0:39 175Hz F
0:40 185Hz F#
0:41 196Hz G
0:42 208Hz G#
0:43 220Hz A
0:44 233Hz A#
0:45 247Hz B
0:46 262Hz C
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Some Practical Remedies

 

 

Mineral-Fiber Bass Traps
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CAN EQUALIZATION CORRECT THE EFFECTS OF  
ROOM MODES?
Because room modes cause low-end frequency-response changes, it’s tempting to 
think that EQ might be able to offer a solution to this kind of resonance problem—
not least because a number of manufacturers now offer EQ-based “room correction” 
software ostensibly for that purpose. The idea with these algorithms is that they 
measure the monitoring system’s frequency response using a special test signal and 
a calibrated microphone, and then calculate an EQ curve to attempt to compensate for 
the nonlinearities they detect. However, for anyone serious about mixing on a budget, 
I think such systems are a red herring, for two different reasons. First, staying exactly 
in the sweet spot all the time isn’t actually conducive to getting work done in a real 
studio, and if you wander out of the sweet spot, the frequency response will quickly go 
out of alignment again, as demonstrated in Figure 1.8. Even if you can somehow clamp 
yourself into the sweet spot, anyone working in the room with you will hear something 
completely different. Plus, if you’re stuck with having to use your control room for 
recording as well, the fluctuating frequency response as you move round the room will 
make finding decent miking positions a tedious guessing game.

More crucially, though, room resonances don’t just affect frequency response; they also 
cause specific frequencies to ring on in time, with all the detrimental consequences 
we’ve already explored in relation to monitor porting back in Section 1.1. Equalizers 
are themselves resonant too, which only compounds the issue. So can equalization 
usefully combat room modes? For my money, no.
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3

FIGURE 1.9
This diagram shows how you might sensibly distribute a dozen 10cm # 60cm # 120cm mineral-fiber 
acoustic panels within a modestly sized control room to tame typical room-mode problems.

A bit of DIY can save 
you serious money, because 

it’s possible to build reasonable 
bass trapping on your own at a 
fraction of the cost of off-the-

shelf products.
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# #

TOO MUCH BASS TRAPPING?
Although I’ve heaped scorn on the idea of covering every available control-room 
surface in acoustic foam, there’s little benefit in similar restraint when it comes to 
bass trapping in small studio rooms—the more the merrier. But hang on a minute! 
Didn’t I say earlier that too much acoustic foam could make a control room less like 
a real-world listening environment? Shouldn’t that also apply to bass trapping? Well, 
yes it does. The difference, however, is that leaving your control room’s modes to their 
own devices (as in most real-world playback environments) will actually make your low-
end monitoring less representative, because any other room will have a different set 
of modes at a different set of frequencies. Better to tame your control-room modes 
as well as you can so that you’ve a clearer idea of the actual low-frequency balance, 
irrespective of any resonances of the end user’s listening system.

One practical problem you may encounter when installing a lot of mineral-fiber bass 
trapping, though, is that it will also absorb high frequencies as well and can result in 
too dead a sound in that region of the spectrum—much the same problem as you get 
when too much acoustic foam has been installed. In these cases you may actually 
need to reintroduce some high-frequency reflection by fixing small areas of hard surface 
to the faces of some of the bass traps. Small picture frames, old CD-ROMs, or just 
random bits of hardboard are all possibilities here, although you should avoid covering 
more than about a third of the trap’s surface area in this way or else you’ll start to 
interfere unduly with its low-end absorption.

Limp-Mass Bass Traps

# #

# #

2 
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FLUTTER ECHO
Although the main resonance problems in studio rooms are at low frequencies, you 
can also get higher-frequency resonances too, often referred to as flutter echoes. 
The simplest test for these is clapping your hands in the sweet spot and listening for 
any hint of unnatural metallic-sounding buzz as the sound dies away in the room. If 
you’re suspicious, then another patch of acoustic foam on one or both of the offending 
parallel surfaces should put an end to it with minimal fuss because high frequencies 
are so easily absorbed.

1.5 WHEN IS MY MONITORING GOOD ENOUGH?
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# #

CUT TO THE CHASE
"

"

The trick to 
achieving reliable 

commercial-grade results 
on a budget is to use affordable 

nearfield systems for what they’re 
good at, while employing cheaper 
and more specialized monitoring 

equipment to fill the gaps in 
your understanding of  

the mix.
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"

Assignment

" Invest as much money as you can in your nearfield speaker system, spending 
roughly the same amount on acoustic treatment as on the speakers themselves.

" Make the best of whatever system you can afford (or have access to) by making 
sure that the speakers are solidly mounted and sensibly positioned and that the 
room is appropriately treated.

www.cambridge-mt.com/ms-ch1.htm

Assignment
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Supplementary Monitoring
CHAPTER 2
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"

"

"

"

"

2.1  THE GHOST OF THE AURATONE 5C SUPER 
SOUND CUBE

Thriller

The big drawback 
with carefully configured 

studio nearfields is that they 
don’t actually sound anything like 

the majority of real-world 
playback systems.
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Saturday Night Fever

Midrange Focus

FIGURE 2.1
The best-selling album 
ever, Michael Jackson’s 
Thriller, was primarily 
mixed on Auratones.

FIGURE 2.2
The frequency response of the Auratone 5C Super Sound Cube, which clearly shows its midrange bias.
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2 

3

 

that

Resistance to Acoustics and Comb-filtering Problems
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Balance Judgments and Mono Compatibility

FIGURE 2.3
A large number of real-world speakers have only one driver, including shopping-center piped-music 
systems, small radios/TVs, and mobile phones.
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FIGURE 2.4
Stereo recordings made with spaced-pair microphone techniques are a common reason for mono-
compatibility problems.
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Mono listening 
forces you to work harder 

to achieve clarity for each of the 
sounds in your mix, because you 
can’t make things more audible 

just by shifting them to less 
cluttered areas of the 

stereo field.
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Is Mono Still Relevant?

 

 

FIGURE 2.5
Two common real-world 
speaker setups that 
prevent any meaningful 
stereo imaging 
reaching the listener: 
hi-fi speakers placed 
artistically in a CD rack 
(left ) and speakers 
hidden away in high 
corners of shops and 
restaurants (right ).
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Modern Auratone Substitutes

An Auratone won’t 
impress any clients with 

its pathetic honky sound, but it’s 
nonetheless a brilliant specialist tool 
that ruthlessly spotlights midrange 

balance and mono-compatibility 
issues in your mix.

FIGURE 2.6
A modern homage to the 
Auratone 5C: Avantone’s 
Mix Cube.
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FIGURE 2.7
Schematic for creating a lead that will feed mono to an Auratone-substitute from a stereo headphone 
socket (above) and an example of the finished product (below ).
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2.2 HEADPHONES
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WHAT, NO NS10S?!
I mentioned in Chapter 1 that Yamaha’s NS10s are far and away the most celebrated 
mixing speakers in the professional music world, and two of the main reasons for this 
also apply to the Auratone: the sealed-box cabinet (with its smooth low-frequency roll-
off, excellent transient response, and low distortion) and the midrange-heavy frequency 
balance (which reflects the tonal deficiencies of many small real-world playback 
systems). However, if you want the maximum bang for your buck in the small studio, 
I wouldn’t personally recommend investing in a pair of these classic speakers for 
yourself. First of all, NS10s won’t really give you much more useful information than 
the two monitoring systems I’ve so far discussed: a reasonable full-range nearfield 
system should easily match the capabilities of NS10s when it comes to judging stereo 
imaging and tonal quality, whereas an Auratone will deliver much the same closed-box 
accuracy and midrange emphasis. The second reason for considering the NS10 a 
nonessential purchase is that it doesn’t obviate the need for either a decent nearfield 
system or an Auratone. It can’t deliver the frequency extremes in the way reasonable 
nearfield systems now can (which is presumably why Chris Lord-Alge7 uses his NS10s 
with an additional subwoofer), and its mix-balancing abilities can’t match those of a 
single Auratone because of the same phasing complications that afflict all multidriver 
stereo speaker systems. Now I’m not saying that the NS10s don’t deserve their kingpin 
status; it’s just that they aren’t as well-suited to the small studio as they are to the 
large commercial setups where they beautifully bridge the gap between main wall-fitted 
monster monitors and any Auratone/grotbox in use.
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FIGURE 2.8
Top-of-the-range headphones, such as the Beyerdynamic DT880 Pro (left ) and Sony MDR7509HD (right ) 
shown here, are a good investment for most small-studio operators, especially when budget is limited.
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2.3 GROTBOXES
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CUT TO THE CHASE
"

"

 

"

FIGURE 2.9
A pair of cheap speakers placed side by side like this 
is the acid test for lead-vocal levels and intelligibility in 
your mix.
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"

" Get hold of a proper Auratone-substitute of some kind, and set up a convenient 
method of listening to it in mono so that you get into the habit of using it that way.

" Buy a pair of good studio headphones, if possible something at the top of the 
range so that you can do meaningful mix work when speakers aren’t an option.

" Find some suitable grotbox speakers.

www.cambridge-mt.com/ms-ch2.htm

Assignment
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Low-End Damage Limitation
CHAPTER 3

Even if the low 
end of your monitoring 

leaves much to be desired or 
you’re forced to work mostly on 
headphones, all is by no means 
lost—as long as you’re willing to 
learn a few special mixing and 

monitoring techniques.
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3.1 COPING WITH CHEAP PORTED SPEAKERS

www
.cambridge-mt.com/ms-ch3.htm

 

FIGURE 3.1
Blocking your speaker 
ports with dusters or bits 
of foam can give you a 
useful extra perspective 
on the low end of  
your mix.
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3.2 AVERAGING THE ROOM

 

2 3

3.3 SPECTRUM ANALYSIS AND METERING

Another valuable 
set of clues about your 

bass balance can be gleaned 
from a spectrum analyzer, and there 
are now so many decent freeware 

models that there’s no excuse 
not to use one.
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FIGURE 3.2
Spectrum analyzers have a lot to offer the small-studio mix engineer. Two good freeware models are RN 
Digital Inspector and Voxengo SPAN.
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3.4 WATCH THOSE CONES!

FIGURE 3.3
Excellent high-resolution peak/average 
metering is freely available in the form 
of the Sonalksis FreeG and Tischmeyer 
Technology TT Dynamic Range plug-ins.
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www.cambridge-mt.com/ms-ch3.htm

A franticly flapping 
woofer cone (or hurricane-

force gusts from a speaker port) 
can flag up subsonic problems even 

when you can’t hear them.
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3.5 PREEMPTIVE STRIKES AT THE LOW END

Simplify the Problem, Simplify the Solution

FIGURE 3.4
The effect of DC (0Hz) on a mix file’s waveform. Notice how the positive waveform peaks are clipping, 
even though the negative waveform peaks still have headroom to spare.
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CUT TO THE CHASE
"
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"

"

"

"

"

Assignment

www.cambridge-mt.com/ms-ch3.htm

" If you’re using ported monitors, work out their porting frequency and make a note 
of the pitch it corresponds to.

" Find yourself a level meter that shows both peak and average levels, and also a 
high-resolution spectrum analyzer. Use them while mixing and referencing so that 
you get to know how they respond in practice.
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From Subjective 
Impressions to Objective 
Results

CHAPTER 4
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4.1 FIGHTING YOUR OWN EARS

Shock Tactics

If your hearing 
system is doing its best 

behind the scenes to balance 
and clarify your perception of 

the mix, then it’s all too easy to 
be suckered into signing off a 
second-rate mix as finished 

product.
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2

3

Breaks and Hearing Fatigue

FIGURE 4.1
An excellent tool for 
recalibrating your ears. It 
also makes hot drinks.
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Monitoring Level

It’s just plain daft 
to listen at thundering 

volumes, because there’s a  
real risk of hearing damage. Most 
of the highest-profile mix engineers 

actually spend the majority of 
their time mixing at quite 

low volume.
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A Jury of Your Peers
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FIGURE 4.2
The top graph here shows four equal-loudness contours. One of the things they show is that our 
sensitivity to frequency extremes increases with listening level—for instance, moving from the bottom 
to the top contour (in other words turning the volume up by 60dB) has roughly the same effect on the 
perceived tonality as the EQ plot shown at the bottom.
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4.2 THE ART OF MIX REFERENCING

20 

Choosing Your Material

Mix referencing 
against commercial CDs 

is dispiriting, so it’s little wonder 
that so many small-studio users shy 

away from it. However, it’s quite 
simply the best mixing tutor 

in the world.
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FIGURE 4.3
Both these records have classic singles on them, but you may find that the mix sonics are better on other 
tracks from each album.
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What Makes a Good Reference?

www.soundonsound
.com www.gearslutz.com

FIGURE 4.4
If you need suggestions for good-sounding records, there are a hundred lists to be found on web forums. 
Check out www.soundonsound.com and www.gearslutz.com in particular.
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www.digido.com

 

It’s 
important to 

resist the powerful 
urge to eliminate reference 
tracks purely on grounds of 

musical taste. It’s the sonics 
of a production that make it a 

good mix reference, rather than the 
songwriting. So while I personally 

remain unconvinced of the musical 
value of the Pink, Craig David, and 

Puddle of Mudd tracks on my 
own reference CD, they’ve 

all proven their worth 
repeatedly for my 

mixing work.
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22

 

FIGURE 4.5
The Honor Roll of Dynamic Recordings at www.digido.com has a lot of good suggestions for reference 
material, including albums such as AC/DC’s Back in Black and Sting’s Brand New Day.
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DATA-COMPRESSED FORMATS
Now that so many musicians store their record collections in “virtual” form on iPods, 
MP3 players, and mobile phones, it’s tempting to use these devices for quick-access 
mix referencing. I’d strongly advise against this, though. The problem is that almost 
all portable music players use heavy digital data-compression routines to pack the 
maximum number of music files into the onboard storage space. Although the side 
effects of this data compression are small enough not to concern the majority of the 
listening public, they still lower the quality bar significantly enough to compromise 
the effectiveness of your mix referencing. The bottom line is that using lower-quality 
versions of reference tracks gives you an easier target to aim for, so you won’t work 
as hard and the competitiveness of your mixes will suffer.

Getting the Best out of Your References
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FIGURE 4.6
Two possible mix-tonality references: Madonna’s “Sorry” (from Confessions on a Dance Floor) has a lot of 
top end, whereas Pussy Cat Dolls’ “Taking over the World” (from Doll Domination) has a lot of low end.
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23

 

BEYOND MIXING: OTHER ADVANTAGES OF REFERENCE 
MATERIAL
As if improving your mixes weren’t a big enough reason for building up a decent 
selection of reference tracks, the benefits actually reach far beyond mixing. First 
of all, the simple process of selecting the audio is excellent ear training and helps 
familiarize you with the sonic templates of different styles. Then there’s the fact that 
you’ll inevitably become familiar with how your reference material sounds on a large 
number of different systems, and this means that you can start to judge new listening 
environments in relation to this body of experience—a lifesaver if you regularly do 
serious work in unfamiliar studios or on location. As John Leckie notes, “What I do 
whenever I go into a strange control room anywhere in the world [is] put my favorite 
CDs on, and I soon know exactly what the room is doing.”25 Mike Stavrou stresses the 
importance of prompt action here:

Use your reference CD before you get used to the coloration of any new room 
and its monitors. When you first walk into a new control room, this is the 
moment your ears are most sensitive to the room’s acoustic anomalies. After 
four days you will acclimatize and in so doing will slowly become deaf to the 
idiosyncrasies and “nasties” of the room.26

Trusted test tracks can also sort the wheat from the chaff when you’re auditioning 
monitor speakers, or indeed any other audio playback component. This is where the 
Bob Katz Honor Roll really scores for me. Many of these albums will reveal small 
playback distortions much more starkly than the overprocessed masters that infest  
the mainstream charts.
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4.3 EVERYONE NEEDS A SAFETY NET

 

Unless you’ve 
sacrificed your eternal 

soul for supernatural skills, 
there’s no getting away from the 
fact that humans have off days. 
No one, but no one, escapes the 

occasional handbagging from Lady 
Luck—not even the top names 

in the industry.
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Alternate Balances

 

 

FIGURE 4.7
No matter how carefully you try to save and document your work, mix recall will always be a bit hit and 
miss—even on computer systems.
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30

Vocal-out and Solo-out Mixes

 

If you find you’ve 
completely screwed up your 

vocal levels, you can sometimes 
recombine instrumental and a 

capella mixes to give you a “get 
out of jail free” card.
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Instrumentals and A Capellas

a capella

a capella
a capella

 

MASTER-BUSS PROCESSING
Some styles of music rely heavily on obvious master-buss processing (most commonly 
compression) to achieve their characteristic sound, and this is an area of mix technique 
that can be difficult for the less experienced engineer to get right. Also, when processing 
a complete mix, the unique personality of the specific model of processor tends to 
make more of a mark on the overall production sonics than if you had used the same 
processor on just a few tracks. If you’re concerned that this element of your mix may be 
letting you down, then recording versions of your mix with and without any master buss 
processing can be worthwhile. That way you can revisit your buss-processor settings 
later to apply the benefits of hindsight, or maybe rent some esoteric outboard to see if 
that might elevate the sound beyond what was possible with standard fare. A mastering 
engineer may also be able to trump your home-brew processing by dint of more high-end 
gear and golden ears.

You should consider carefully whether any alternate versions of your mix should include 
your master-buss processing as well. For example, if you leave a compressor in your 
master buss while exporting instrumental and a capella mixes, you’ll find that you 
can’t just recombine them to recreate the final mix, because the two mix passes will 
result in different gain-change patterns throughout the song. Mix stems will also fail to 
reconstitute the mix sound correctly if they pass through master-buss processing, for 
similar reasons. “I’ll turn the buss compressor off,” confirms Mick Guzauski, “because 
of course that compressor reacts to everything.”32
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Mix Stems

33

CUT TO THE CHASE
"

 

"

"
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"

"

Assignment

" Find a simple way to switch between your available monitoring systems and adjust 
their levels so that it’s easy to make this a habit.

" Create your own reference CD, using only audio sources that use no data com-
pression and evaluating the merits of any potential track on all your monitoring 
systems.

www.cambridge-mt.com/ms-ch4.htm
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Mix Preparation
PART 2

A major stumbling 
block for small-studio 

owners is that they’re usually 
trying to mix the unmixable—their 

problems derive as much from 
shoddy mix preparation as from any 

shortcomings in their processing 
skills.
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2 

3
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5.1 STARTING AFRESH

 

 

Essential Groundwork
CHAPTER 5
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FIGURE 5.1
Laying out your tracks in 
a logical and consistent 
manner can seriously 
speed up your work, as 
well as freeing up your 
brain for more creative 
thinking during the mix.

5.2 ENHANCING NAVIGATION

Organizing Your Tracks
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Colors and Symbols Speak Faster Than Words

 

If you can stick fairly 
closely to some kind of 

generic session layout with each 
successive mix project, you’ll clear 
headspace for making the really 

big mix decisions.
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Dividing the Timeline

5.3 PROJECT RECONNAISSANCE
Spotting Trouble and Hidden Gems

FIGURE 5.2
Track icons can help 
you identify tracks much 
more quickly than text 
names.
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FIGURE 5.3
Use the markers within 
your own software to 
name the sections of 
your song; otherwise it’s 
easy to confuse yourself 
about which chorus 
you’re actually working 
on, especially when your 
view is zoomed a long 
way in for fine editing or 
automation work.
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Multing

FIGURE 5.4
Multing the lead vocal part, as in this screen grab, is common practice, because it allows you to adapt 
your mix processing to different sections of the arrangement.
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5.4 CORRECTION TIME!

CUT TO THE CHASE
"

"

"

"

FIGURE 5.5
A section of a backing-
vocal arrangement. 
Notice how the parts 
on tracks 2 and 3 are 
similar only to start 
with—track 2 then 
matches tracks 4 and 5, 
whereas track 3 matches 
track 1. Multing these 
parts would make sense 
here to allow similar 
parts to be processed 
together.
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www.cambridge-mt.com/ms-ch5.htm

Assignment

" Find a mix that you can work on while progressing through the rest of this book, 
and create a fresh DAW project file for it.

" Use colors, icons, markers, and text labels to speed up project navigation and to 
highlight tracks or audio sections that need special attention.

" Use multing wherever appropriate.
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Timing and Tuning 
Adjustments

CHAPTER 6

If an out-of-tune 
note encapsulates the 

emotion of the music, then 
let it lie. If the most emotional 

vocal take has some distractingly 
duff pitching, then the general 
public (and indeed the artist) 

will probably thank you for 
tastefully drawing a veil 

over it.
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6.1 GROOVE AND TIMING
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Timing: A Relative Perception
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Tightening the Timing

FIGURE 6.1
The importance of relative timing to groove.
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WHEN NOTHING GROOVES
For most of this chapter I’m assuming that something in your arrangement has a fairly 
consistent groove, and for most small-studio arrangements this isn’t a bad assumption, 
given how many tracks these days are constructed from MIDI files or packaged sample 
loops. However, small-studio band recordings are more than usually prone to the curse 
of the talentless drummer, and such performances can be difficult to improve with 
normal corrective edits because the timing is so inconsistent. You can’t maintain a 
groove that isn’t there in the first place!

So what to do? Well, probably the least time-consuming tactic is to ditch all but the 
most passable sections, loop-audition each one to spot-fix as many internal problems 
as you can, and then cobble together a final take with copy and paste. You’ll sacrifice 
some variety in the player’s drum patterns, but at least you’ll salvage some semblance 
of rhythmic momentum. You can sometimes get away with this dodge even if the 
drummer didn’t play to a click.

If there’s ostensibly a metric grid around which the drummer flailed hopelessly, then 
another last-ditch option is to slice the performance into individual hits and quantize 
them. In a situation where there’s no groove to kill, making your drummer sound like 
a machine can start to seem a lesser evil. However, I’d urge small-studio operators 
to do their best to avoid this course of action if they value their sanity. First, it’ll take 
you all night; second, a bad drummer’s performance will still sound unmusical, even if 
it’s in time; and third, a lot of ropey drummers have a lousily balanced kit, so it’ll be a 
nightmare to mix into the bargain.
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6.2  AUDIO EDITING TECHNIQUES FOR TIMING 
ADJUSTMENT

Many small-
studio engineers 

who produce otherwise 
commendably tight backing tracks 
frequently suffer from a blind spot 
where the timing of lead vocals is 

concerned. This oversight can 
really interfere with the way a 

production swings as a 
whole.
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Camouflaging Your Edit Points

 

FIGURE 6.2
A premasked edit, just 
before a drum hit.
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FIGURE 6.3
A masked edit. The 
snare track can be used 
to mask even a clumsy 
edit on the lead vocal 
track.
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The Role of Time-Stretching

"

FIGURE 6.4
A matched-waveform 
edit: essential for 
exposed edits in 
sustained pitched notes.

If you leave a 
section of silence at 

the edit point, this momentary 
blackout will often sound odd on 

real-world recordings with significant 
levels of background noise, room 

reverberation, or headphone 
monitoring spill.
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"

"

CHOOSING CROSSFADE TYPES
Some DAW systems give you the option of choosing between different crossfade types, 
which is useful because this choice can make a big difference. If you select the wrong 
crossfade type, you’ll find that the edited track’s overall signal level will increase or 
decrease unnaturally toward the midpoint of the crossfade. As a general guideline, an 
equal-power crossfade will usually work best for the majority of edits, whereas an equal-
gain crossfade will typically give better results for matched-waveform edits. However, if 
your particular editing software doesn’t label its crossfades in this way, don’t lose any 
sleep over it—just experiment with the different types you have and listen for any level 
unevenness across the edit point. You’ll soon get to know which settings provide the 
smoothest results.

Finishing Touches

2
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FIGURE 6.5
It’s much easier to head off tuning problems while tracking—use a tuner (such as the IK Multimedia Amplitube one shown) for live 
instruments, and check the Master Tune parameter of any MIDI synths for the best blend.

3

6.3 TUNING ADJUSTMENT
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Choosing Your Targets

If there’s any 
noise, distortion, 

breathiness, or rasp to the 
pitched-note timbre, this will 

introduce unpredictable waveform 
elements that can confuse the 

pitch-tracking code, causing  
it to misfire in an 
unmusical way.
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The Right Tool for the Job
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Automated and Prescanning Pitch Correctors

 

FIGURE 6.6
It’s tempting to use real-time pitch correctors like these as a set-and-forget process, but this rarely 
produces musical or transparent-sounding results.
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FIGURE 6.7
This screenshot from one of my Sound on Sound “Mix Rescue” remixes shows all the vocal automation, 
including several tracks dedicated to making the automatic pitch corrector (GVST’s GSnap) function more 
musically.
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Pitch-correction 
plug-ins have all sorts 

of meters and graphs telling 
you what they think they’re doing, 

but it’s normal to disagree with them 
from time to time if the underlying 

pitch-tracking algorithm 
momentarily slips on a 

banana skin.
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6.4 THE NEED FOR SPEED

CUT TO THE CHASE
"

"

"

"

"
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Assignment

" Correct any timing or tuning anomalies in your mix project, but take care not to 
compromise the musicality of the original recordings.

" If you do a lot of pitch-correction work, then invest in specialized software to 
improve your work rate and sound quality.

" Editing is unavoidably tedious work, so find keyboard commands to speed it up 
wherever possible.

www.cambridge-mt.com/ms-ch6.htm
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7.1 COMPING

2

Comping and Arrangement
CHAPTER 7

Lead vocals should 
almost always be built up 

via comping, as I’ve yet to hear a 
one-take lead vocal on any amateur 

mix that couldn’t have been 
improved in this way.
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3

"
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FIGURE 7.1
An example of a real 
comp sheet for a lead 
vocal during a song’s 
verse and chorus, and 
also for a harmony part 
during the verse. The 
columns at the right 
of the page indicate 
promising sections of 
the eight vocal takes, 
whereas final decisions 
are marked over the 
lyrics with numbers and 
brackets.
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7.2 BREATHING LIFE INTO YOUR ARRANGEMENT

VOCAL COMPING: WHAT TO LISTEN FOR
Choosing vocal takes is a subjective pastime, and it can be tricky for those just 
starting out to get a handle on what to listen for. Mike Clink has some good general-
purpose advice: “The number one pointer that I can give is to visualize what you’re 
trying to say. I’m trying to see in my mind if the singer is telling me the same story as 
what he’s written down lyrically…. A vocal can’t just lay there in a linear manner; it’s 
got to take you up and down, depending on what the lyrics are trying to say… If you 
can look at your lyrics and listen to your vocals and say ‘it’s telling me a story, and it’s 
taking me on a journey,’ then you’ve accomplished a great performance.”5

“I’d always look for a vocal performance that had feel over pitch perfection,” adds 
Serban Ghenea. “[Even if it’s difficult to correct, it’s] worth it because you get to keep 
the takes that have the best feel, and the best vibe.”6 A final perceptive tip for working 
with rappers comes courtesy of Mark Ronson: “There’s the rhythm and the clarity, but 
there’s also a melody in rap. With the really good rappers, even if it’s not a song, the 
melody takes you on a bit of a trip, and I always try to find the little bits in the vocal 
that have that melody. Sometimes that’s almost sing-songy, but not.”7
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Clear Out the Clutter

Although a full 
production may appear 

satisfying at the outset, a lack of 
light and shade in the arrangement 

will quickly make it seem bland, 
and the listener will stop 

paying attention.

CLASHING TIMBRES
A common problem in less accomplished arrangements is when two sounds clash in 
some way, usually by operating in the same register. “The aim is to get all the sounds 
working together so you don’t get any nasty surprises at the mixing stage,” explains 
Steve Power, sharpening his scythe. “If two things sound crap together, you probably 
shouldn’t be trying to [fix that] at the mix. If they sound crap, just don’t put them 
together in the first place, because you probably won’t rescue them.”12 Eliminating 
a part completely may not be an option, however, in which case this Fleetwood Mac 
anecdote may provide some inspiration. “When we were recording Rumours,” recalls 
Ken Caillat, “[keyboardist Christine McVie] would ask, ‘How does everything sound, 
Ken?’… Sometimes I’d say ‘You know Chris, I’m having trouble hearing the keyboard 
and the guitar.’ The first time I said that I didn’t really know what I meant, but she said 
‘Oh, yeah, you’re right Ken, we’re playing in the same register. Why don’t I invert the 
keyboard down a third and get out of [the guitarist]’s way?’ Which is what she did, and 
it worked brilliantly!”13
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FIGURE 7.2
A static arrangement 
can undermine the 
structure of your song, 
so try to prune your 
parts to emphasize 
each section with some 
kind of arrangement 
change. An example of 
this would be to mute 
the lighter-shaded parts 
in the hypothetical 
arrangement shown 
here.
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THE DROP CHORUS
It’s not uncommon to have a double chorus at the end of a typical commercial song’s 
structure in order to really hammer home the main hooks. This is a sound idea in 
principle, but it does present one arrangement difficulty: if you give the first of these 
final choruses a really full arrangement to let 
everyone know it’s arrived, then it becomes difficult 
to sustain that excitement through into the second 
of the final choruses, because there’s no room left 
in the mix for additional parts. A lot of productions 
address this problem by using more impassioned 
vocal parts and adlibs, but I’ve always felt that 
there’s only so far you can go with that approach, 
and that there’s more mileage to be had in using 
more imaginative arrangement alternatives 
instead.

One trick that I just can’t resist mentioning is what 
is often known as a “drop chorus.” You build up 
to the first of the final choruses as if it’s going 
to be huge, but then wrong-foot the listener by 
muting loads of the important parts when it does 
arrive, typically leaving just the lead vocals and 
some kind of stripped-back rhythm section. If you 
judge it just right, the listener effectively gets two 
chorus pay-offs at the end of the song, instead of 
only one. The first of the final choruses uses the 
element of surprise to make its impact (as well as 
focusing attention clearly on the lead vocal, which 
is rarely a bad thing!), whereas the subsequent 
chorus delivers that all-guns-blazing fullness that 
everyone was expecting first time around. If you’ve 
not consciously noticed any song using a drop 
chorus before, I encourage you to keep your ears 
open for it, because it can be extremely effective—
Jordin Sparks’s “Battlefield,” Dido’s “Hunter,” and 
Anastacia’s “I’m Outta Love” are just some of 
the hit songs that have made dramatic use of the 
concept. What’s particularly great about a drop 
chorus from a mix engineer’s perspective is that you can often create one entirely 
at the mixdown stage if you want, without doing any further tracking at all—all you’ll 
usually need is a bit of muting and rebalancing.

FIGURE 7.3
Some albums contain excellent 
examples of drop choruses, such as 
Jordin Sparks’s Battlefield, Dido’s No 
Angel, and Anastacia’s Not That Kind.
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Adding Detail

 
If you’re producing 

seriously chart-oriented 
music, make sure that there’s 
some interesting little feature 
happening every three to five 

seconds to cater for the attention-
span of young media-bombarded 

music fans.
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CUT TO THE CHASE
"

"

"

"
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Assignment

" If you haven’t already comped the most important live recorded part in your cho-
sen mix, then do it now. Compare the comped version to your original one-take 
wonder to get a sense of why comping is such standard practice on professional 
productions, especially for lead vocals. Bearing in mind the time-demands of the 
comping process, decide if any further parts might warrant similar treatment.

" Go through your arrangement and try to identify which are the three most inter-
esting things happening at any given time; then see how far you can thin out the 
remaining parts behind them to declutter the sound. Check for sections of your 
track that share similar arrangements. If you find any such sections, ask yourself 
if you might be able to support the music better by altering one of them, either to 
provide variety for the listener or to enhance the overall buildup of the production.

" Hunt down any musical parts that play more than three times in a row, and see if a 
well-placed fill might make them more engaging. Look out for any opportunities to 
give the bass line some melodic function, and decide whether that helps drive the 
music along better.

www.cambridge-mt.com/ms-ch7.htm



 

 

Balance
PART 3

Observing 
seasoned mix engineers 
at work is very deceptive, 

because they’ll often seemingly skip 
at random between different tasks. 

In reality they have developed such an 
intuitive grasp of mixing workflow that 
they can respond freely to mix issues 

as they arise without losing the 
underlying plot.
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8.1 ORDER, ORDER!

Start with the Most Important Section

Building the Raw Balance
CHAPTER 8
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FIGURE 8.1
One possible example of sensible mix dynamics for a typical short song structure. The choruses are more 
intense than the verses, and each chorus is more intense than the previous one.
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Start with the Most Important Instrument
 

 

FIGURE 8.2
A seriously underrated 
mix tool: the mute 
button.
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FIGURE 8.3
Two albums that give 
lead-vocal sonics 
extremely high priority, 
often to the detriment of 
other backing sounds, 
are Dido’s Life for Rent 
and Rihanna’s Good Girl 
Gone Bad.
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Ultimate Manilow

 

FIGURE 8.4
If you leave mixing 
important tracks until the 
last minute, your CPU 
may max out before you 
can give them the quality 
processing they deserve.
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Time Is Money

 

 

8.2 SIMPLE BALANCING TASKS

Spending the 
same time and effort on 

every track in your mix is usually 
misguided, because there are only 

ever a few aspects of any production 
that carry the main commercial 

appeal.
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High-Pass Filtering

 

FIGURE 8.5
High-pass filtering is occasionally provided as a dedicated plug-in (such as Brainworx’s Bx_cleansweep, 
right ), but it more commonly forms part of a fully featured equalizer (such as Universal Audio’s Cambridge 
Equalizer, left ).
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Panning Mono Recordings

Panning toward 
the extremes deserves 

careful thought, as it leads 
to a 3dB level drop in mono, and 
might even cause an instrument 
to disappear completely on the 

wrong end of a pair of 
shared earbuds.
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Setting the Levels

22

FIGURE 8.6
A typical fader control 
scale. Fader movements 
around the unity (0dB) 
gain position will give 
smaller and more 
precise gain changes 
than fader movements 
toward the bottom of the 
level scale.
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SOME TRICKS FOR JUDGING FADER LEVELS
If you’re having trouble making your mind up about the balance of a particular fader, 
then there are a few little tricks that can help clarify your thoughts. The first good one 
comes courtesy of Gus Dudgeon: “I find the quickest way to decide whether something 
is actually loud enough or not is to run the mix and turn the signal on and off. If you 
turn it on and you can hear it, but it’s not smack bang in your eye, it’s probably where 
it should be…. The best thing to do [if an instrument is too loud] is to take the bloody 
fader out and start again. Creep it in until you think that’s probably where it should be 
and then try switching it on and off.”23 Mike Stavrou offers another good one: “Instead 
of focusing all your concentration on the fader being moved, listen to the neighboring 
instruments instead. While trying to hone the perfect level of the snare drum, for 
example, do so while listening to the bass drum…. You will quite often find a more 
decisive point of balance this way. That’s not surprising, because when you think about 
it that’s exactly how the listener listens—his (or her) mind is elsewhere until you attract 
his attention.”24

“It is always easier to tell when something is wrong than when something is right,” 
says Roger Nichols. “While listening to the mix, one at a time change the levels of each 
instrument in varying combinations. Turn the bass up 1dB. Does the mix sound worse? 
If the answer is yes, then turn it back down. Turn the bass down 1dB. Does this sound 
worse? If the answer is yes, then the original level was right for the bass. Now try [the 
other instruments]…. If you can change the level of an instrument in the mix by a 
tenth or two-tenths of a decibel and you can hear the change that you made, the mix is 
getting pretty good.”25 (If that “pretty good” feels like a bit of an understatement, just 
bear in mind it’s coming from a guy with seven Grammies on his mantelpiece!)

A final nifty hint comes from Roey Izhaki. “Take the fader all the way down. Bring it up 
gradually until the level seems reasonable. Mark the fader position. Take the fader 
all the way up (or to a point where the instrument is clearly too loud). Bring it down 
gradually until the level seems reasonable. Mark the fader position. You should now 
have two marks that set the limits of a level window. Now set the instrument level 
within this window based on the importance of the instrument.”26 What’s particularly 
useful about this tip is that the size of the “level window” can also provide advanced 
warning of tracks where further mix processing is required—of which more later in this 
chapter!
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Listen to Your Faders!

unprocessed

listen

"

Leave tracks 
unprocessed if they 

already balance fine at a 
static fader level. This is a crucial 
mixing decision in its own right, 
and, incidentally, it’s one that 
experienced engineers tend to 

arrive at much more often 
than rookies do.
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Additional Considerations for Stereo Tracks

FIGURE 8.7
A couple of good stereo adjustment and metering utilities, DDMF’s 
StereooeretS (left ) and Flux’s Stereo Tool (right ).
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FIGURE 8.8
If your overhead mics 
have phase and polarity 
mismatches like this, 
you’ll have real problems 
with the mono-
compatibility of your mix, 
in addition to a slightly 
odd stereo picture.
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8.3 MORE COMPLEX BALANCING TASKS
Multimiked Instruments

"

"

"

"

"

The simplest 
option is to match the 

polarity and phase of all the 
mics as closely as possible, but 
there’s a whole lot more you can 
do if you choose to exploit phase-
cancellation effects rather than 

trying to minimize them.
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Multimiked Ensembles: Preliminaries

FIGURE 8.9
The polarity button. It 
may not be much to look 
at, but it’s absolutely 
essential at mixdown, 
for both technical and 
creative reasons.
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PHASE ROTATORS AND ALL-PASS FILTERS
I’ve already discussed polarity inversion and time shifting as two ways of adjusting the 
combined tonality of multimiked recordings at mixdown. However, there is a lesser-
known option, sometimes called “phase rotation,” which can also refine the sound 
in these instances. This is a process that can alter the phase relationship between 
the different sine-wave components that make up a sound. As with polarity inversion 
and time shifting, phase rotation has little effect on the individual processed track in 
isolation. However, if that track is part of a multimic recording, then the phase rotation 
will change the nature of the phase cancellation between the mics, and therefore 
the mixed instrument’s timbre. As such, phase rotators are useful tools for tonal 
refinement, although I’d personally recommend experimenting with them only once 
you’ve exhausted the possibilities of polarity inversion and time shifting.

Unfortunately, most DAW systems don’t currently have a phase-rotation plug-in 
built in, but there are now several third-party plug-ins that can step into the breach. 
Voxengo’s PHA-979 is a great cross-platform option that is pretty cost effective, and 
there’s also Betabug’s VST freeware Phasebug if you’re working on a PC. Another 
option is to use an “all-pass filter,” which is also capable of independently adjusting 
phase response, although in a slightly different way. You can find one in some phaser 
and EQ plug-ins (check out the freeware Sandford Phaser and Cockos ReaEQ plug-
ins, for instance), as well as in the dedicated Littlelabs’ IBP Workstation phase-
adjustment plug-in.

FIGURE 8.10
A selection of phase adjusters: Betabugs no-frills Phasebug (left ), Voxengo’s fully featured PHA979 
(right ), and Cockos ReaEQ’s all-pass filter option.
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Building the Ensemble’s Balance and Tone

If any mic or 
mic pair captures 

a reasonable balance 
of the whole ensemble, you 

can often get good results more 
quickly by using that as the bulk of 
your sound. Indeed, that’s usually 

my first recommendation for 
less experienced engineers 
grappling with multitracked 

drums.
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8.4 CASE STUDY: MULTITRACK DRUMS
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Realistic Expectations

 

 

Your first draft 
mix may be totally up 

the spout, but don’t sweat 
it. However misguided any of 

your instinctive mix choices, the 
cold, hard realities of side-by-side 
comparison will set you straight 

at the mix referencing  
stage.
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CUT TO THE CHASE
"

"

"

"

"

 
 

"
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www.cambridge-mt.com/ms-ch8.htm

" Write down all the sections in your production in rank order. Now list the instru-
ments in each of those sections in rank order too. Consider whether any further 
multing might be sensible in the light of this ranking.

" Build up a balance for the most important section of your production, starting with 
the most important instrument and then working through your list in order. Deal 
with routing, phase, high-pass filtering, and panning considerations for each track 
before trying to decide on the fader level.

" Make a note of any faders that feel unstable.

Assignment
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9.1 COMPRESSION WITH TWO CONTROLS

Compressing for a Reason
CHAPTER 9



PART 3 Balance144

The Many Faces of Threshold and Makeup Gain

" Threshold.

" Peak reduction.

FIGURE 9.1
This example shows how compression can rebalance the relative level of a vocalist’s mumbled word by 
turning down all the other words.
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" Input gain.

 
 

FIGURE 9.2
Some examples of compressors using each of the three main control types: Threshold (Waves 
Renaissance Compressor, right ); Peak Reduction (Universal Audio LA3A, bottom ); and Input Gain 
(Steinberg’s Cubase Vintage Compressor, left ).
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Which Tracks Need Compression?

Automatic gain 
makeup seems like 

a bright idea on the face of 
it, because it leaves one hand 
free for beer, but it encourages 

inexperienced users to overcook 
the processing.
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FIGURE 9.3
Apple Logic’s built-in compressor is one of many software designs that offer automatic gain compensation 
(via the Auto Gain field in this screenshot). For mix purposes, it’s usually better to switch it off.
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Getting Down to Processing: First Steps

 

 

FIGURE 9.4
When you’re learning to use compression, choose a fairly simple design to start with, such as these two 
excellent freeware VST plug-ins: Jeroen Breebaart’s PC-2 (left ) and Tin Brooke Tales TLS3127LEA (right ).
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2

 

Pushing your channel 
compressors too hard is a 

common mistake that can slowly 
suck the life out of a mix if it’s 

duplicated across all your 
tracks.
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phat

When Compression Is Not the Answer

9.2 REFINING COMPRESSION SETTINGS

At low ratio 
settings (something 

like 1.5:1) the overshoots 
are nudged politely back toward 
the threshold, whereas at higher 

settings (12:1, for instance), 
they’re beaten back by club-

wielding thugs!
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rai-
son d’être

 

Compression Ratio

 

 

FIGURE 9.5
The slap-bass peak in 
the top waveform isn’t 
reined in sufficiently 
at a 2:1 ratio (middle 
waveform) and requires 
much higher-ratio 
processing at 20:1 to 
bring it into line.
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FIGURE 9.6
An acoustic guitar recording (top waveform) can be compressed moderately at a 2:1 ratio to add sustain 
without losing too much of its performance musicality (middle waveform). Using a high ratio in this 
instance (bottom waveform) unduly compromises the dynamic nuances of the playing.
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COMPRESSOR OR LIMITER?
Compressors that are specifically designed to offer very high-ratio compression are often 
called limiters, so if you find that your particular compressor simply can’t muster a high 
enough ratio to do a particular job, don’t be afraid to try a limiter instead. If you do switch 
to a limiter, though, you’ll probably find that it uses an Input Gain control setup, and in 
some cases the threshold may be set to the digital clipping point for mastering purposes, 
without any postcompression gain control. This means that you can end up sending your 
overall signal level hurtling into the stratosphere before you’ve brought about the gain 
reduction you require. Fortunately, it’s usually easy to add another little gain utility plug-in 
after the limiter to bring the overall level back down to earth.

FIGURE 9.7
Some good freeware limiters: GVST’s GMax (left ), Tin Brook Tales Pocket Limiter (right ), and Kjaerhus 
Audio’s Classic Master Limiter (bottom).
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Compressors in Series

3

 

SOFT-KNEE COMPRESSION
Part of what differentiates compressor designs from each other is whether they begin 
working only the moment the input signal level exceeds the compression threshold 
(so-called hard-knee designs) or whether in fact they apply small amounts of gain reduction 

to signals well below the threshold level (soft-knee 
designs). The main benefit of soft-knee compression is 
that it makes the onset of gain reduction less obvious 
and therefore retains slightly more of the natural 
musical phrasing within the processed part. Quite a 
few classic studio compressors are by default soft-
knee designs, a factor which has contributed to their 
long-lasting appeal. However, there are many times 
when the unnatural sound of the compressor working 
can actually be desirable, so it’s not uncommon to 
find compressors that offer switchable or fully variable 
hard/soft-knee operation. When using different hard/
soft-knee settings in practice, ask yourself the same 
questions as when trying out different compressors 
or compression presets: Am I achieving the desired 
balance, and do I like the processed sound itself?

FIGURE 9.8
A variable Knee control is very useful 
for adapting a compressor’s action 
to different tasks.
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Attack Time and Release Time: Why They Matter

If you’re using 
gentle compression, 

you may hear the effects of 
different attack and release times 

better if you temporarily increase the 
severity of the compression with 

the Threshold and Ratio 
controls.
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Drum Compression: Three Different Settings

" Fast attack, fast release

" Fast attack, slow release.

" Slow attack, slow release.

AUTOMATIC ATTACK AND RELEASE TIMES
Many of the most musical-sounding compressor designs treat short-term and long-
term level variations differently, adjusting their attack or release times to adapt to the 
musical material. However, in some cases a dedicated automatic mode is provided 
which disables the manual attack/release time controls, and this will tend to work 
best with complex sounds that need transparent gain reduction—perhaps lead vocals 
or acoustic guitars in a sparse acoustic arrangement. However, if you’re after well-
controlled transient envelope adjustments (such as those demonstrated via the three 
contrasting snare-processing examples below), any artificial intelligence can actually 
hamper you in getting predictable results for large gain changes. “I can’t let you do 
that, Dave.”
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Side Effects of Time Settings

 

FIGURE 9.9
The effects of three different sets of attack and release times when compressing a snare-drum recording.
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LEVEL DETECTION: PEAK VERSUS AVERAGE
Another way you can adjust the time response of a compressor is by altering the 
level-detector circuit’s reaction to short-term signal peaks. If the compressor is aware 
of every tiny level spike, it’ll catch threshold overshoots reliably, but it will also react 
unmusically to many normal instrument recordings—our own hearing isn’t as sensitive 
to short signal peaks as to slightly longer-term level variations. A lot of compressors, 
therefore, average their level-detector readings over time to some extent in order to 
match the response of the ear more accurately and achieve a smoother compression 
sound, and some designs even provide a Peak/Average (or Peak/RMS) control 
of some sort so you can vary the amount of averaging manually. If you do have a 
separate Peak/Average control, though, bear in mind that it will inevitably interact with 
the Attack Time and Release Time controls, so you may need to hop back and forth 
between all three to find the best final setting.

9.3 PARALLEL COMPRESSION
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COMPRESSING LEAD VOCALS
Although there are no special compression techniques specifically for lead vocals, 
it’s common for their processing to be more in-depth to cope with the difficulties they 
present. Not only does their naturally wide dynamic range usually need narrowing a 
great deal, but the listener’s everyday experience of natural-sounding vocals makes 
unnatural side effects from heavy processing difficult to get away with. My main 
suggestion for getting successful results is to tackle the task in stages:

" Mult sections of the vocal that have very different sounds or levels to different 
tracks.

" Use an initial layer of gain reduction to even out overall levels—soft-knee 2:1/3:1 
compression with moderate attack and release times is likely to work best here 
if you’re after fairly transparent gain control. Alternatively you might wish to use a 
multicompressor parallel setup to achieve more tone-coloring options.

" If vocal peaks are still poking out unduly, then follow this general compression with 
a faster, higher-ratio compression setting, or even some kind of limiter. A soft-knee 
model will be more appropriate for understated level control, but understatement 
isn’t exactly the name of the game in many modern musical styles.

It’s as well to realize, however, that compression (and indeed any other type of 
automatic mix processing) will never be able to achieve the inhuman degree of level 
consistency demanded of chart-ready lead vocals. The missing piece of the puzzle is 
detailed fader automation, but it doesn’t make sense to get into that until much later 
in the mix, so we’ll leave a proper examination of that subject for Chapter 19. For the 
moment, just try to do the best you can without incurring inappropriate processing side 
effects. If you try to nail every last syllable into place with compressors while balancing, 
you’re almost guaranteed to overprocess.
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9.4 BACK TO THE BALANCE

"

"

With parallel 
compression you can 

easily run into comb-filtering 
problems if the compressor 
delays the processed signal.  

This is an ever-present danger in 
digital systems where analog- 
to-digital conversion and DSP 

processing can both incur 
latency delays.
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CUT TO THE CHASE
"

"

"

"

"

Assignment

" Track down all the compressors and limiters on your DAW system so that you know 
what options are available. If you have little choice, then consider supplementing 
your selection with third-party plug-ins.

" Check that your DAW system has automatic plug-in delay compensation, and that 
it is activated.

" Mute all the tracks in your mix, and then rebuild the balance as before, but this 
time experimenting with compression to see if it can clear up any of the fader 
instabilities you identified while initially balancing.

" Make a note of any faders that still feel unstable.

www.cambridge-mt.com/ms-ch9.htm
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10.1 EXPANSION AND GATING

"

"

"

Beyond Compression
CHAPTER 10

FIGURE 10.1
A well-specified software 
gate, Apple Logic’s Noise 
Gate plug-in.
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Stop That Chattering!

If you gate with 
fast attack and release 

times, any signal that hovers 
around the threshold level can 

trigger a burst of rapid gain-reduction 
fluctuations called “chattering”—it 

sounds a bit like whizzing 
snails in a blender!

EXPANSION: PRE- OR POSTCOMPRESSION?
If you want to use expansion on a track that already has compression on it. Then in 
most circumstances it’s sensible to insert the expander before the compressor in the 
processing chain. If the compressor squashes the dynamic range first, it will reduce 
the level differences between the quieter sounds you want your expander to attenuate 
and the louder sounds you want left alone, with the result that finding a successful 
expansion threshold becomes more difficult—or even impossible. However, there are 
inevitably exceptions to this guideline. For example, if you’re using an expander to 
emphasize a drum sound’s attack, you might set a high threshold level just to catch 
the peak of each hit, but if there’s any variation in the peak levels, then you’ll get 
some inconsistency in the transient enhancement. Putting a compressor or limiter 
before the expander in this case could actually make the expander’s operation more 
reliable.
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Parallel Processing and Range Control
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10.2 TRANSIENT ENHANCERS

2

Threshold-Dependent Processing

Threshold-
dependent transient 

enhancement only works 
on transients that are higher in 

level than the rest of the signal, so 
adjusting complex transient-rich 

tracks like acoustic guitar or 
piano can therefore be 

unrewarding.

USING GATING TO RESHAPE DRUM ENVELOPES
Almost all Hold Time controls on expanders and gates have a much wider range 
of delay settings than is necessary to avoid gating chatter, and this opens up a 
technique that is particularly powerful for remodeling the level envelopes of individual 
drum sounds. For example, if you put a high-ratio expander or gate onto a snare drum 
track and set the threshold as high as possible (while still ensuring that a gain-reset 
triggers reliably for each hit), then you can subsequently use the expander/gate’s 
Attack, Hold, and Release Time controls to dramatically adjust the level envelope of 
each hit. You could increase the attack time to remove the initial transient completely, 
decrease the hold time to shorten the drum’s tail, and adjust the release time either 
for an abrupt drum-machine-style ending to each hit or for a more gradual and natural-
sounding decay.
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Look Mum, No Threshold Control!

FIGURE 10.2
Logic’s Envelope Shaper 
plug-in is an example of 
a threshold-dependent 
transient processor.

LOOKAHEAD AND LATENCY
There are some times with dynamics processing when it’s nice to be able to predict the 
future. For example, if you’re using high-threshold gating on a percussive sound, even with 
a very fast attack time, you can lose some of the sound’s initial transient while the gate 
is still trying to open. To get around this problem, it’s handy to get the expander/gate to 
react slightly before the signal level exceeds the threshold, and some digital processors 
do provide this option in the form of a Lookahead control. This is usually calibrated in 
milliseconds, and you only normally need a few milliseconds of lookahead to deal with 
this kind of problem. Mastering-style limiters commonly have lookahead facilities too, so 
that they can handle signal peaks more smoothly. While lookahead is undoubtedly useful, 
however, there is one thing to be careful of: some plug-ins that offer the facility can throw 
a spanner in the works of your DAW’s plug-in delay compensation, so keep your ears 
open for comb-filtering problems if you’re processing in a parallel configuration.
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FIGURE 10.3
There are now lots of 
threshold-independent 
transient processors on 
the market, including 
(clockwise from left ) 
SPL’s software Transient 
Designer, Flux’s Bitter 
Sweet II, Stillwell Audio’s 
Transient Monster, and 
Voxengo’s TransGainer.
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10.3 TEMPO-DRIVEN BALANCING

FIGURE 10.4
Programmable tremolo 
units (such as U-he’s 
Uhbik-T, left ) and tempo-
synchronizable gates 
(such as MOTU’s Pattern 
Gate, right ) offer time-
based balancing options 
that extend beyond the 
capabilities of normal 
level-based dynamics 
processors.
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CUT TO THE CHASE
"

"

"

Assignment

" If you don’t have at least one well-specified expander/gate and one threshold-
independent transient enhancer in your DAW system, then find third-party plug-ins 
to fill these gaps in your processing lineup.

" Mute all the tracks in your mix and rebuild the balance again, this time trying out 
expansion/gating, transient processing, and tempo-driven dynamics in search of a 
more stable balance.

" Make a note of any faders that still feel unstable.

www.cambridge-mt.com/ms-ch10.htm
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11.1 FREQUENCY MASKING AND BALANCE

Equalizing for a Reason
CHAPTER 11
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EQ presets are 
of no use whatsoever at 

mixdown, because the designer 
of the preset can’t possibly predict 

how masking will affect any 
given sound in your specific 

situation.
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2

3

 

11.2 BASIC MIX EQ TOOLS AND TECHNIQUES

"

FIGURE 11.1
Don’t try to evaluate 
the success of your mix 
EQ with the solo button 
down.
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"

Shelving Filter Basics

Balancing with Shelves

 

A surprisingly large 
number of tracks in most 

productions only require a bit of 
high-pass filtering to mix.
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FIGURE 11.2
An EQ curve showing 
both a low shelving filter 
(left-hand side) and a 
high shelving filter (right-
hand side).
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EQUALIZING BASS INSTRUMENTS
Judging by the problems I most commonly hear in homebrew mixes, bass instruments 
typically present the biggest EQ challenges for small-studio occupants. One of the big 
misconceptions is that all the important EQ adjustments for bass instruments are at 
the low end. “I also add plenty of top end, so it fits in the track,” says Chris Lord-Alge. 
“You may think that the bass sounds bright when you solo it, but once you put in the 
heavy guitars it always seems dull all of a sudden.”4 Rich Costey stresses this point: 
“It’s sometimes quite shocking to realize how much top end you need to add to bass 
to make sure it cuts through a track. If you then hear the bass sound in isolation it 
may sound pretty uncomfortable, but in the midst of the swirling din of a dense track 
that amount of top end usually works fine.”5 The additional advantage of defining bass 
instruments using their upper spectrum is that they will come through much better on 
small speaker systems, which helps the bass line reach the widest audience. Similar 
principles also apply to kick drums, of course.

The other big EQ task for bass instruments in most mixdowns involves fitting the kick 
drum and bass together. “Things can become very tricky with the bass,” says Marcella 
Araica. “It’s very easy to lose your kick drum when you add the bass. If things are not 
EQ’d right, you get more of the bass than the actual thump of the kick. You need to 
treat the bass and the drums completely differently, otherwise you’ll get into trouble.”6 
Steve Hodge gives a few more specifics: “Listen to the kick and the bass together and 
adjust the equalization on the kick drum so that you create a hole for the bass to fit in. 
I usually cut the EQ around 400Hz just… a couple of dBs, so that it doesn’t begin to 
sound hollow, and see how the bass then fits against the kick. It’s usually the perfect 
fit.” He also suggests that adjusting instrument pitches may lend a helping hand here: 
“The kick has its own pitch, just as the bass instrument does. This becomes more 
pronounced with drum machines…. Get the bass and the kick into the same pitch 
range and that will solve a lot of subsonic issues.”7

Adding in Peaking Filters
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"

"

"

"

"

"

Some Applications of Notching

FIGURE 11.3
An EQ curve showing 
two peaking-filter cuts. 
The left-hand one has a 
wide bandwidth (in other 
words, low resonance or 
low Q value), whereas 
the right-hand one has a 
narrow bandwidth (high 
resonance or high Q 
value).
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GRAPHIC EQ
The type of EQ that’s of most use when mixing is called “parametric” EQ, and it is 
the main subject of this chapter. However, there is another type called “graphic” EQ, 
which abandons the idea of Gain, Frequency, and Bandwidth controls in favor of a more 
visually intuitive setup whereby the audible spectrum is split into lots of little slices, 
the gain of each being controlled using its own tiny fader. With all the faders arrayed 
in a line, you get a physical representation of the way the frequency response is being 
processed, which can be read and understood at a glance. This visual immediacy 
endears graphic EQ to front-of-house engineers, who already have their work cut out 
trying to stop Florence scaling the lighting rig, but it comes at the sonic expense of 
coarser control and increased phase/resonance problems, so I’d recommend steering 
clear of it at mixdown if you can.

FIGURE 11.4
Steinberg Cubase’s built-in 31-band graphic EQ plug-in.
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Shift Your Listening Perspective

FIGURE 11.5
A high-resolution 
zoomable spectrum 
analyzer such as 
Schwa’s Schope is 
a great help when 
you’re hunting for 
unwanted narrowband 
resonances—the 
snare-drum hit in this 
screenshot has one 
at around 1.3kHz, for 
example.
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WHAT ORDER SHOULD I PUT EQ AND DYNAMICS 
PROCESSORS?
The main issue to consider when ordering EQ and dynamics plug-ins within a track’s 
processing chain is that your dynamics processors may respond differently if you alter 
the frequency balance they are fed with. For this reason it makes sense to put EQ last 
in the chain if you’re already happy with the way the dynamics are operating. However, 
it’s not unusual for a frequency imbalance to prevent successful dynamics processing. 
A cabinet resonance on an electric guitar recording may well cause a single frequency 
to dominate the timbre only sporadically, depending on which notes happen to hit the 
resonance. If you compress a recording like this, the compressor won’t be able to even 
out the subjective level of the part, because it will act too strongly on the resonant 
notes. Dipping the resonance with a narrowband peaking filter precompression would 
improve this situation.

So the general principle is this: if you’re happy with the way your dynamics processors 
are responding, then EQ after them; if you aren’t, then try EQ’ing earlier in the chain 
to see if you can improve things. In the latter case you may need to reassess your 
dynamics settings in the light of the altered frequency balance. There’s no rule against 
EQ’ing at multiple locations in the chain either, because you may need one EQ setting 
to achieve a musical compression sound, but another completely different one to slot 
the compressed track’s frequency spectrum into the mix balance as a whole.

You may be able to 
utterly purée a synthesizer 

or electric guitar with EQ, because 
a listener’s expectations of these 

instruments are usually much 
less well-defined.



Equalizing for a Reason CHAPTER 11 181

Good EQ Habits

EQ FOR LENGTH
Because different frequencies move at different speeds, changing the frequency 
balance of an instrument can have an appreciable effect on subjective note durations. 
As Dave Way explains, “When I think of bass, I think of length; like how long a note 
should be, because you can make a note longer by boosting 20 or 30Hz. Those 
frequencies are so big, they ring out longer and make the note actually longer. 
Sometimes… you might have to clean up the bass and take out some of that 
20–30Hz to make it tighter.”12 Eddie Kramer gives a common example where the 
subjective length of a note may need to be changed in this kind of way: “If the bass 
drum pattern is busy, you don’t want too much bottom end. If the pattern is such that 
there’s a lot of air and space between each note, you can afford to put a little more 
woof into it.”13
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FIGURE 11.6
A lot of EQ curves can 
be created using either 
cuts or boosts, as in 
this example. The upper 
screen shows a 6dB  
high shelving boost; the 
lower one shows the 
same curve implemented 
using a 6dB low shelving 
cut and 6dB of makeup 
gain, usually the more 
preferable mixing 
approach.
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FIGURE 11.7
Linear phase equalizers, such as the IK Multimedia T-RackS device shown here, can be very useful 
when working with multimiked recordings, as long as you can handle the higher CPU munch.

LINEAR-PHASE EQ: PROS AND CONS
Most equalizers will inevitably change a sound’s phase response as soon as you try 
to tweak the frequency balance, but that doesn’t mean all of them do. An increasing 
number of digital “linear-phase” equalizers, for example, have been designed not to 
alter the phase of a processed signal at all, and these can provide more predictable 
control in situations where there is the potential for phase cancellation between mixer 
channels, such as when processing individual tracks in a multimiked recording. Linear-
phase processing can also help when it proves necessary to apply heavy corrective EQ 
to a lead part, because normal “minimum-phase” EQ designs can make the processed 
sound less subjectively solid in this scenario, especially if a number of narrow EQ 
notches are active at once. However, it’s important to realize that linear-phase EQ isn’t 
some kind of cure-all—it’s just as likely to introduce distortion and time-smearing side 
effects, so it needs to be used with the same degree of care. In particular, you should 
be on the lookout for any resonant filter ringing, because in linear-phase designs this 
usually precedes rather than follows each sonic event in the track—an effect that 
sounds particularly weird on drums and percussion. Linear-phase processing also tends 
to be much harder on your computer’s CPU than normal EQ, so you may have to choose 
your moments carefully unless you want an ear bashing from Scotty in the engine room.

Although some DAW systems have linear-phase EQ available as a built-in plug-in, it isn’t 
standard issue by any means. Fortunately, a number of third-party software developers 
provide linear-phase processing. DDMF’s affordable cross-platform LP10 plug-in offers 
full control over the amount of phase shift each EQ band incurs, so you have the 
freedom to experiment with what sounds best in each case.
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11.3 EQUALIZING MULTIMIKED RECORDINGS

FIGURE 11.8
A before/after comparison of a range of EQ settings from one of my Sound on Sound “Mix Rescue” 
remixes. The addition of lots of EQ boosts on the original mix, especially at the high end, has added 
harshness, whereas the remix produced a smoother sound by concentrating on EQ cuts instead.

If you’re boosting any 
track with more than one filter 

or with more than 6dB of gain, then 
you’re probably overdoing it.



Equalizing for a Reason CHAPTER 11 185

Multimiked Instruments

TONAL EQ
Although this chapter primarily centers around the balancing role of EQ, there is also 
a legitimate place in the mixdown process for equalization purely on subjective tonal 
grounds—in other words, equalizing a sound to make it more attractive, rather than 
just to fit it into the mix balance. However, there’s not a tremendous amount of useful 
advice anyone can give for this kind of EQ work. Just crank knobs until it sounds better!

It’s in this context that classic analog equalizer designs really come into their own, 
because the processing by-products of these are often as much a part of their appeal 
as their ability to sculpt frequency response. Which equalizers suit which tracks is a 
subject that frequently seems to lead to pistols at dawn among different practitioners 
at all levels, so only your own experience can really guide you. Experimentation is 
the key to success here, and there’s little excuse not to have a go now that digital 
emulations of classic analog devices are so numerous. My advice is to make a habit of 
trying out two different “character EQ” plug-ins every time you’re looking for extra tonal 
magic. Do your best with each one, and then switch between them to assess their 
relative merits before choosing your favorite. This doesn’t take too much extra time 
to do, but it quickly builds up your own knowledge of how different classic EQ designs 
respond to different sound sources.

Oh, and feel free to completely disregard my tutting about boosts when you’re using 
EQ solely for tonal coloring (rather than for balancing), because they’ll alter the attitude 
of a sound more than cuts will, especially when you’re using emulations of classic EQ 
units. You might also want to chain several contrasting EQ plug-ins together on a single 
track, and that’s all right too as long as you’re convinced that the sound (and not just 
the loudness) is improving. “I think you can get [better results] by not trying to get 
everything out of one EQ,” says Dave Pensado. “Every EQ is good for certain things. 
Even the cheapest EQ has a use. Don’t judge gear by its cost or inherent quality; judge 
it by its uniqueness.”16 However, when chaining EQs do try to be clear in your mind 
whether each band of processing you use is for tone or balance, because you’re likely 
to come a cropper if you try to balance your mix with massive character-EQ boosts or 
attempt to overhaul a sound’s subjective timbre using bland balancing-EQ cuts.
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EQ FOR DISTANCE
Because high frequencies are so easily absorbed in nature, this affects the frequency 
response of sounds arriving from a distance. Tony Maserati explains how he learned 
to use this psychological effect to advantage at the mix: “I learned from listening to 
Roger Nichols and Steve Hodge…. They would use EQ to move things front and back. 
Obviously, the brighter something is, the closer it is; the duller it is, the farther away.”17
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Multimiked Ensembles

11.4 THE LIMITS OF EQ

There’s a limit to 
what EQ can do against 
some tonal and balance 

problems, for two reasons: it 
doesn’t actually add anything to 
the sound, and it can’t deal with 

frequency imbalances that 
alter over time.
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CUT TO THE CHASE
"

"

"

"

"



Equalizing for a Reason CHAPTER 11 189

" Track down all the equalizers on your DAW system so that you know what options 
are available. If you have little choice, then consider supplementing your selection 
with third-party plug-ins. Try to get hold of a linear-phase equalizer too if you work 
with a lot of multimiked recordings.

" Mute all the tracks in your mix and rebuild the balance again, this time applying 
equalization in search of a more stable balance.

" Make a note of any faders that still feel unstable.

www.cambridge-mt.com/ms-ch11.htm

Assignment
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12.1 DISTORTION AS A MIX TOOL

Beyond EQ
CHAPTER 12

FIGURE 12.1
The upper graph has 
less harmonic density 
than the lower graph. 
If the harmonics of an 
instrument aren’t dense 
enough, then distortion 
may help thicken it up.
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FIGURE 12.2
A selection of different 
freeware distortion 
flavors (top to bottom): 
rectifier distortion 
(GVST’s GRect), variable-
knee clipping (GVST’s 
GClip), tape saturation 
(Jeroen Breebaart’s 
Ferox), valve distortion 
(Silverspike’s Ruby 
Tube), and transformer 
distortion (Bootsy’s 
Tessla SE).



Beyond EQ CHAPTER 12 193

MORE ADDED HARMONICS: HIGH-SPEED MODULATION 
EFFECTS
Another way you can add harmonic density to a signal is to treat it with audio-frequency 
modulation effects. There are a number of different possibilities to choose from, 
including frequency modulation, amplitude modulation, ring modulation, and any 
vibrato/tremolo/auto-wah plug-in that can set its modulation frequency above 20Hz. 
If you fancy getting to know the mechanics of how these effects work, go ahead, 
but there’s no obligation—you can use them just fine in a mix situation by surfing 
the presets. The only really important control you need to know about will be called 
something like Modulation Depth, and it basically determines the amount of frequency 
information added.

What you’ll notice pretty quickly, though, is that frequency additions from these effects 
aren’t musically related to the input signal, so you’ll usually introduce dissonant tones 
into pitched parts. Although simple melodic parts can nonetheless still be coaxed 
into responding musically if you experiment with the effect’s modulation frequency, in 
practice you’re more likely to get useful results with unpitched sounds. That said, the 
very unmusicality of some of these effects can be a boon on occasion. For example, 
I’ve used ring modulation to add growl to aggressive lead vocals on more than one 
occasion.
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High-frequency 
enhancement can be 

tremendously fatiguing on the 
ear, and your hearing will quickly 

become desensitized to it.
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12.2 LOW-END ENHANCEMENTS

 

PITCH-SHIFTING FOR DENSITY
Another way you can add harmonics to an instrument is to use a pitch shifter to 
duplicate it into a different pitch register. With melodic and harmonic parts, the most 
foolproof interval will usually be an octave, but major/minor thirds (shifts of three/four 
semitones) and perfect fourths and fifths (shifts of five and seven semitones) can also 
work well in some instances. Upward shifts tend to be more useful than downward 
ones, and you’ll typically want to mix the shifted channel at a low enough level that it’s 
perceived as part of the unprocessed track, rather than as a new set of notes in its 
own right. This technique is usually less successful with drum and percussive sounds, 
because signals full of transients and noise tend to stress pitch shifters beyond the 
point where they sound any good. That’s not to say that the idea’s a dead loss, but the 
results are likely to be patchy.

FIGURE 12.3
A couple of subharmonic 
enhancer plug-ins: 
Waves LoAir (top) and 
Apple Logic’s bundled 
SubBass (bottom).
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Drum Triggering

 

FIGURE 12.4
If you’re layering a 
sample against a live 
kick drum, you need 
to make sure that the 
polarity of the sample 
matches the live track 
for every hit. In this 
screen you can see an 
instance where it’s not 
matched, and this results 
in a noticeable loss of 
low-end weight.
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www.timespace.com www.soundsonline.com

Incorporating a MIDI Subsynth

FIGURE 12.5
If you don’t have suitable drum samples for mix triggering, then it’s easy to lay hands on commercial 
sample libraries from outlets such as Time $ Space.
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FIGURE 12.6
When designing 
subsynth parts, 
your choice of synth 
waveform is an 
important decision.
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12.3 SYNTH PADS

COMB FILTERING AND RESONANCE AS TONAL TOOLS
Another method of adjusting the subjective tone of a track is to deliberately introduce 
the complex frequency-response undulations of comb filtering by mixing in a delayed 
version of the signal. All you do is set up a delay plug-in as a send effect and feed 
it from the track that needs timbral adjustment. Choose any old preset you like, and 
then set the effect’s Delay Time parameter to anything less than about 20ms. This 
should result in obvious comb filtering when the delayed signal is mixed in with the 
unprocessed track. The way the filtering sounds will depend on the exact preset and 
delay time you’ve used, so tweak both to taste while keeping a hand on the delay 
return channel’s fader to control the severity of the filtering. Some of the presets may 
introduce pitched sympathetic resonances, and if these are sensitively tuned using 
subtle adjustments of the Delay Time control and then subtly applied, they’re capable 
of adding extra musical sustain. Always keep in mind that you can EQ the delay return 
too, should you wish to curtail the comb filtering and sustain artifacts in some areas of 
the spectrum.

Related to this kind of short delay effect are the three common modulation treatments: 
chorusing, flanging, and phasing. Fun as they are for special effects, from a mix 
perspective they don’t really serve much of a technical purpose, so you might as well 
just surf the presets and tweak things erratically in search of something you like. 
(Some people say that chorusing can create the illusion of a larger ensemble, but it 
never seems to work like that for me!) They can be useful for adding stereo width in 
some instances, though. (See Chapter 18 for more on that subject.)

Artificial reverb send effects can also be coaxed into producing a wide range of 
changes to tone and sustain. Again, feel free to process the reverb return channel, 
and consider in particular narrowing its stereo image if you’re processing mono 
sounds, so that the added width doesn’t reveal the effect’s synthetic nature. No 
need to fuss with understanding the controls at this point, just look for a preset 
that sounds good. Each will have a unique tonality, echo pattern, and overall 
resonant character, so you may be surprised how different they all sound in this 
context. Don’t ignore any rubbishy reverb plug-ins either, because they often yield 
the most dramatic timbral changes. As with many mix effects, reverb doesn’t have 
to sound any good on its own as long as it combines musically with the track you’re 
processing. (If you want to get deeper into using tonal delay/reverb effects, skip 
ahead and browse Chapters 16 and 17.)
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CUT TO THE CHASE
"

"

"

The first mistake 
most newcomers make is 

neglecting to equalize a synth 
pad’s frequency response, because 

it’s vital that pads only operate 
precisely where they’re 

required.
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"

Assignment

" Do a quick survey of the processing available on your mixing system to get an idea 
of your options with respect to the various different effects mentioned in this chap-
ter: distortion, high-speed modulation, pitch-shifting, subharmonic synthesis, delay, 
and reverb.

" Investigate your DAW’s facilities for triggering drum samples in response to recorded 
audio, and for generating MIDI parts to shadow specific pitched instruments.

" Start building a library of good drum samples for mixing purposes so that you 
don’t have to hunt around for ages every time you need one. Also check out what 
synths you have available to you, and make a note of any presets that turn out to 
be more useful than others in practice.

" Mute all the tracks in your mix and rebuild the balance, addressing any frequency-
balance concerns that careful equalization was unable to resolve.

" Make a note of any faders that still feel unstable.

www.cambridge-mt.com/ms-ch12.htm
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13.1  FREQUENCY-DOMAIN TWEAKS FOR FULL-BAND 
DYNAMICS PROCESSORS

Frequency-Selective 
Dynamics

CHAPTER 13

Frequency-selective 
processors are too 

powerful to ignore if you want 
commercial mix results, but they  

are also powerful enough to 
completely wreck your tracks if 

applied in a scattergun 
fashion.



PART 3 Balance204

Equalizing Parallel Processors

FIGURE 13.1
Complex frequency-selective dynamics processors such as iZotope Ozone or Flux Alchemist may appear 
intimidating, but there’s actually no great mystery to using them if you remain focused on the central 
issue of mix balance.
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2

Refining Your Gating Action

 

FIGURE 13.2
Like a lot of well-
specified gates, 
Steinberg Cubase’s 
bundled Gate plug-
in features built-in 
side-chain equalization 
to refine its triggering 
action.
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Sibilance Reduction

3
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Pumping and Breathing

If you soften the 
“s” sounds too much, 

the vocalists will sound like 
they’re lisping, so be careful not to 
go overboard with your de-essing, 
otherwise the singers might think 

you’re taking the pith.
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13.2 MULTIBAND DYNAMICS

 

FIGURE 13.3
DDMF’s NYCompressor is one of only a few compressors that include variable onboard side-chain 
equalization, a feature that allows it to avoid unwanted pumping artifacts that other designs struggle with.
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DO-IT-YOURSELF MULTIBAND PROCESSING
There are lots of all-in-one multiband dynamics processors to choose from, and one 
seems to be bundled with every DAW these days. However, though there are a few 
extremely sophisticated specimens on the market (such as Flux Audio’s brain-meltingly 
complex Alchemist plug-in), there always seems to be something that each specific 
model can’t manage. Maybe you need more bands, or you want a type of dynamic 
processing that isn’t provided, or you fancy experimenting with different crossover 
slopes. One way to get the facilities you feel you’re missing is to build your own 
multiband setup from scratch, and although this might seem a bit hardcore, it’s fairly 
straightforward to do by combining filters and full-band dynamics processors. The main 
hazard to avoid is that filters and dynamics plug-ins can both mess with the phase 
response of audio passing through them, so be on the lookout for any undesirable 
hollowing out of the sound from phase cancellation. “All the while I’m checking 
phase,” says Tony Maserati, who regularly uses his own do-it-yourself band-splitting 
setups. “That’s the most important thing whenever you’re combining two of the same 
signal that’s been EQ’d and compressed differently.”7

"
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DYNAMIC NOISE REDUCTION
Unwanted background noise has vexed small-studio users since time immemorial, 
but digital technology now gives us many more options for fixing it in the mix. The 
simplest remedy is gating, but the disadvantage of this is that it only reduces noise 
levels in the gaps between instrument/vocal sounds. A slightly more sophisticated 
approach involves a kind of dynamic low-pass filter, the cut-off frequency of which 
tracks the signal level. Although this isn’t that much better than a straight gate, it does 
work better at reducing noise during note sustains, which are typically less bright and 
therefore mask hiss less. Multiband expansion can give you another slight increase in 
the efficiency of hiss reduction, but it’s not going to help a great deal with separating 
desirable high frequencies from the noise floor.

Unless, that is, you can increase the number of expansion bands well beyond the 
four or five offered by most all-in-one multiband processing plug-ins, in which case 
you can actually gain a surprising degree of noise reduction with little apparent loss 
of desired signal. However, controlling hundreds of bands of expansion would be like 
juggling a family of slimy amphibians (the Osbournes, say), so dedicated noise-reduction 
processors use a different control method, which semi-automatically configures the 
controls in response to an isolated sample of the unwanted noise. As such, there’s not a 
tremendous amount to say about using dedicated noise reduction, beyond reiterating that 
it’s usually best tackled from the first slot in any track’s processing chain. What can be 
informative, though, when you first use one of these beasts is to turn the noise reduction 
up way too far so that you can hear what the processing artifacts sound like. Then when 
you’re trying to gauge the depth of the proper processing, you’ll be more keenly aware of 
what to listen out for. If you don’t have multiband noise reduction on your DAW system 
already, check out Voxengo’s affordable cross-platform Redunoise plug-in.

FIGURE 13.4
An affordable option for dynamic multiband noise reduction is Voxengo’s cross-platform Redunoise 
plug-in.
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13.3 DYNAMIC EQUALIZERS

Multiband 
dynamics can be used 

for parallel processing, just 
as full-band models can, and 

this opens the doors to a wealth 
of natural-sounding frequency 

enhancement effects, especially 
when using compression.
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FIGURE 13.5
Dynamic equalizers, such as 112dB’s Redline Equalizer (top) or Platinumears IQ4 (bottom), can defeat 
some of the most dastardly mix gremlins, but they do take some work to set up properly.
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DEDICATED DE-ESSERS
A de-esser is a specialized processor designed to reduce sibilance levels in vocal 
parts. I’ve already mentioned how you can implement de-essing from first principles 
using a compressor (in conjunction with side-chain EQ), a multiband compressor, or a 
dynamic equalizer, and all of these methods can give good results. Almost all dedicated 
de-essers merely provide a more streamlined version of one of these methods, with 
an interface that’s quicker and more convenient to use, but there is also another 
much less common type of de-esser that operates in a different way, chopping out 
sibilant time regions from the audio and allowing you to process them separately. This 
last design can give you even greater control over the processing of sibilant regions, 
and although in my opinion it verges on overkill for everyday tasks, you may wish to 
investigate it if sibilance is proving truly overwhelming in your mix. The main point is 
that different de-essers respond differently, so if you’ve got sibilance worries that cause 
one algorithm to break out in a sweat, then do a shootout of some other brands.

I usually put any de-essing right at the end of the processing chain on vocal tracks, 
because otherwise it doesn’t counteract any sibilance increase from down-the-line 
compression or EQ plug-ins. However, there’s one important exception to this general 
rule: I’ll always put it before any type of high-frequency distortion enhancement, such as 
the Aphex Aural Exciter. This is because if the enhancer comes first, then the high-level 
sibilance will create lots of distortion harmonics, adding enough harshness to grill your 
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eardrums to medium rare! Then even if the de-esser reduces the level of the sibilant 
regions, it won’t soften their tone, so you can get into a situation where the de-essing 
starts making the vocal lisp well before the sibilants are actually sounding polite 
enough. De-essing before the enhancer means that the sibilants drive the distortion 
less hard, so they maintain a smoother sound.

Although de-essers are clearly designed to do what they say on the box, you can often 
find other uses for them if you understand what they’re doing behind the scenes. Most 
available de-essers work by compressing the high frequencies, so you can often use 
them to reduce other high-frequency undesirables too, such as an acoustic guitar’s fret 
noise.

FIGURE 13.6
Although there are some powerful and elegant state-of-the-art de-essing plug-ins available, including 
Sonnox Oxford Supresser (top) and Eiosis E2 (bottom), you can also achieve excellent de-essing using 
less esoteric processing.
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CUT TO THE CHASE
"

"

"

"
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"

"

Assignment

" Check what de-essing and multiband dynamics plug-ins are available on your DAW 
system, and if the choice appears limited, then consider investing in third-party 
additions.

" Mute all the tracks in your mix and rebuild the balance, experimenting with 
frequency-selective dynamics processing wherever you feel it may help solidify the 
balance.

" Make a note of any faders that still feel unstable.

www.cambridge-mt.com/ms-ch13.htm



This page intentionally left blank



219

Mixing Secrets for the Small Studio.

© 

The Care Bears Movie.

The Power of Side Chains
CHAPTER 14
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"

"

Never Mind the Bollocks

"

"

2

"

"

"

3
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DUCKING
Although a lot of engineers use keyed compressors to dip the levels of backing 
instruments in response to lead vocal levels (as discussed in the main text), I don’t 
personally like this approach too much. In the guitars-versus-vocals case, for example, 
the quietest vocal notes will cause the least reduction in guitar levels, even though 
the quietest notes are the ones that need the most help. My preference, therefore, is 
to use a dedicated ducker instead. A ducker operates exactly like a gate, except that 
it opens when a gate would close, and vice versa—if you can already set up a gate, 
then operating a ducker should be a no-brainer. What’s different about using a ducker 
for this kind of keyed mix-balancing task is that it will always introduce the same gain 
reduction for all the vocal notes, and though that’s still not perfect, to my ears it’s 
nevertheless a significant improvement over keyed compression.

A stumbling block for DAW users, though, is that there are few proper side chain–
enabled duckers available. Fortunately, however, there’s a little workaround you can do 
to arrive at an identical effect in pretty much any DAW. Here’s how it works within the 
context of the vocal/guitars scenario. Set up a gate as a send effect, send to the gate 

Threshold

Compressor gain reduction

Le
ve

l
Le

ve
l

Ducker gain reduction

0dB

0dB

FIGURE 14.1
Comparing the gain-reduction actions of a compressor and a ducker. Notice that the compressor 
reduces the gain most when the vocal is highest in level, which isn’t ideal for the purposes of side 
chain-triggered rebalancing of other competing tracks in the mix.

(Continued)
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14.1 KEYED MULTIBAND DYNAMICS

from the guitar channels, feed the gate’s side chain from the vocal channel, and then 
invert the polarity of the gated return. What should happen with this setup is that every 
time the vocal is present, the gate will open to let through a burst of inverted-polarity 
guitar signal, and this will silence the main guitar channels in the mix by virtue of phase 
cancellation (assuming that the gate introduces no latency delay). All you now need 
to do is decide what level to set the fader of the return channel: the lower you have it, 
the less severe the phase cancellation, and the finer the ducking—as the Reverend 
Spooner might have put it.

This setup has a nifty application in dance music, too: it’s a particularly elegant way of 
creating kick-triggered gain pumping across multiple tracks, because you can determine 
the amount of ducking for each instrument by adjusting its send level to the parallel 
gate. So if you wanted severe ducking of your synth pads and echo/reverb effects, 
you’d turn up the gate sends on those channels, while lead vocals or synth leads might 
have lower send levels to avoid the pumping making a nonsense of the main hooks. 
However, my favorite ninja ducking technique of the lot is when you add a linear-phase 
high-pass filter into the gate’s return channel and trigger the gate from your lead vocal. 
Now any track that sends to the gate will be ducked whenever the singer is present in 
the mix, but only at high frequencies, and only to a depth determined by that track’s 
send-level control. Now that’s mixing power!
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CUT TO THE CHASE
"

"

Assignment

" Investigate the side-chain routing facilities within your own DAW system, and make 
a note of which plug-ins will accept an external side-chain feed.

" Mute all the tracks in your mix and rebuild the balance again, experimenting with 
keyed dynamics processing to see if it can stabilize the remaining faders.

www.cambridge-mt.com/ms-ch14.htm
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Toward Fluent Balancing
CHAPTER 15

When push  
comes to shove, the 

needs of the balance should 
always be your first priority—if your 
mix doesn’t have balance, no one’s 
going to give a monkey’s whether 

any individual instrument 
sounds stunning.
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SMALL IS BEAUTIFUL
There is a common misconception among small-studio mix engineers that it takes big, 
bold processing moves to bring about large sonic changes at mixdown, which is why 
so many amateur mixes suffer from overprocessing. However, if my experience with 
dozens of “Mix Rescue” remixes has taught me anything, it’s that the most dramatic 
mix transformations are usually brought about primarily through lots of small mix 
tweaks. It doesn’t matter if the benefit of any individual plug-in setting seems almost 
insignificant on its own, as long as its benefit outweighs any unwanted side effects, 
because even miniscule improvements add up surprisingly swiftly. So think like a 
sculptor: you won’t get too far by clouting your piece of stone a couple of times with a 
sledgehammer; you need to chip away at it bit by bit to get anything worthwhile.
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2

3

Hourglass

 

CUT TO THE CHASE
"

"

"

"
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" Save your mix as it currently stands, and then open a copy of it, resetting all the 
channel settings and stripping out all the plug-ins so that you’re left with a com-
pletely blank slate. Now redo the whole balance in one go, introducing the tracks 
as before, reading each fader in turn, and applying whatever processing is required 
to nail down a good static balance.

" Once you’ve completed and saved your new balance, compare it with your first 
attempt. As likely as not, the second version will have been quicker and easier to 
do, because you didn’t go down as many blind alleys, and it’ll probably also sound 
better into the bargain.

www.cambridge-mt.com/ms-ch15.htm

Assignment



Sweetening to Taste
PART 4

Once you’ve 
achieved a good 

balance, you’re effectively on 
the home straight. Even if you do 

nothing else, your listener will at least 
hear everything clearly and at an 
appropriate level, and that should 
guarantee that the quality of the 

music comes across.
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16.1 FIVE ENHANCEMENTS AT ONCE

" Blend.

" Size.

Mixing with Reverb
CHAPTER 16
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" Tone.

" Sustain.

" Spread.

 

FIGURE 16.1
Almost every reverb plug-in has a control somewhere that sets how much signal with effects and 
how much signal without effects it sends to its outputs. These screens show a selection of different 
configurations.
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16.2 ESSENTIAL REVERB CONTROLS AND SETUP

"

"

 

FIGURE 16.2
The most important 
controls on a reverb are 
those that set how fast 
it decays, but different 
reverb plug-ins have 
different names for 
these, including Size, 
Damping, Decay, Time, 
and Length.
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REVERB DESIGNS: A BRIEF FIELD GUIDE
You don’t need to know the full history of how reverb effects were developed to use 
them effectively at mixdown. However, a little background knowledge about different 
reverb designs can nonetheless speed up choosing an appropriate plug-in or preset for 
each particular task, so here’s a quick survey of the main options:

" Chambers. The earliest type of added reverb, created by sending signals to 
speakers in an unused room and then capturing the reflected sound with mics.

" Plates and springs. Two early types of electromechanical reverb, which were widely 
used during the 1960s and 1970s. The audio signal is used to set off vibrations 
in a bit of metal, and then the reflections of these vibrations are captured using 
pickups. Neither design is good at simulating realistic spaces, but both are 
nonetheless still highly regarded in the industry today, being well-suited to tonal and 
sustain enhancements.

" Digital algorithmic processors. A type of reverb that rose to prominence during the 
1980s and had a huge impact on the sounds of that era. Because the reverb 
reflections are created using mathematical models, the user has a lot of control 
over them. Although some algorithmic processors are not very realistic (especially 
early models), a number of these are nonetheless prized for their unusual spatial 
and tonal qualities.

" Digital convolution processors. This recent technological development allows 
you to record the exact pattern of reflections from a real acoustic space as 
an “impulse response” file, which can then be used to recreate that reverb 
with unparalleled realism within a mix situation. The sounds of a range of 
different artificial reverberators can also be mimicked in this way, although 
any dynamically varying qualities of the original units cannot satisfactorily be 
emulated with convolution processing.
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16.3 REVERB FOR BLEND

FIGURE 16.3
A number of reverb plug-ins provide the option to control a reverb’s early reflections separately from its 
decay tail. Although it’s nice to have access to such controls, you can actually get by fine without them 
most of the time.
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3

Picking a Preset

"

"

"

"

"

Take preset 
names with a  

large pinch of salt. Just 
because something says “Epic 

Snare Boosh!” doesn’t mean that 
it won’t serve as a good general-
purpose blending reverb in your 

situation.
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"

"

"

Tone and Spread Adjustments

 

FIGURE 16.4
Just because a reverb 
preset’s name is a bit 
silly, that doesn’t mean 
it won’t be useful. The 
only way to tell is to have 
a listen.



PART 4 Sweetening to Taste238

FIGURE 16.5
A lot of reverb plug-ins have balance-processing features built into them, but it’s usually easier and more 
flexible to use the ones you already know. All you have to do is insert your normal mixing plug-ins into the 
reverb return, as shown here in Cubase.
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Balancing Blend Reverb

WHAT IF THERE’S TOO MUCH BLEND?
Lack of blend isn’t the only blend problem that you might be presented with: you 
may also encounter tracks that blend too well. In other words, they’ve been recorded 
with too much spill/reverb so you can’t actually bring them far enough forward in the 
mix. This can be almost impossible to fix, because it’s tricky to get rid of recorded-in 
reverb. There are nevertheless a few processing tricks that can yield some success in 
“unblending,” especially if used in combination:

" Brighten the instrument’s tone with equalization or distortion processing, because 
we humans are psychologically programmed to interpret brightness as a clue that a 
sound source is close at hand. (High frequencies are so easily absorbed that they 
never survive a long-distance trip to the listener nearly as well as the midrange and 
low end.)

" Narrow the stereo image of stereo files, or even collapse them to mono, as the 
reverb will often phase-cancel more than the instrument itself.

" Increase the instrument’s dynamic range in some way to dip the low-level 
background reverb tails between notes and at the ends of phrases. Simple 
expansion or limited-range gating may work to some extent, whereas transient 
processors can sometimes deliver the goods on percussive tracks if they offer the 
option of negative “sustain” gain. Multiband expansion or even dedicated noise-
reduction may offer further improvements, but it’ll usually be fairly slim pickings.

" You might make a last-ditch attempt at bringing the sound forward by layering in a 
dry MIDI instrument or sample alongside the recorded part.

" Kidnap the client’s ornamental fern, and demand that the part be rerecorded as a 
ransom. For every day’s delay, send the client a frond in the post.
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FIGURE 16.6
It’s common to reduce the amount of low-end content in your reverb return (as shown in SSL’s X-Verb 
here) to keep the low frequencies of your mix clear sounding.
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16.4 REVERB FOR SIZE

"

"

"

"

"

"

BLENDING BY OTHER MEANS
Reverb isn’t the only means to blend a production. Short delays will also work 
admirably (as explained in the next chapter) and many modulation effects will distance 
instruments by making them more diffuse sounding. Double-tracking can blend an 
instrument or voice better too, even if you keep the double-track at such a low level 
that it’s not really audible in its own right. Adding background noise to your mix will 
often improve the overall sense of blend, and if you don’t fancy sourcing your own 
noise recordings, then get hold of a media sound-effects library and look for what 
are usually called “room tone” or “room ambience” files. Room tone is the sound 
of nothing happening in a room—not the most interesting thing to listen to, but in a 
background role it can really help make all the tracks in your mix feel as if they belong 
together. Tape hiss and vinyl noise have similar blending effects, especially when 
they’re in stereo.
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Balancing Size Reverb

 

FIGURE 16.7
Reducing the audibility of a reverb’s attack “bump” using a tempo-matched predelay time.
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SPECIAL EFFECT REVERBS
This chapter is primarily concerned with reverbs that serve more technical purposes, 
but in some productions a reverb might also be used as a feature in its own right, 
a special effect designed to make a statement. If you’re using a reverb in this 
way, there’s not a tremendous amount of useful advice I can offer, simply because 
everything depends on your personal idea of what kind of effect you’d like to hear. 
My main recommendation is to consider incorporating that particular effect at the 
balancing stage, treating it exactly like any of the normal recorded tracks in your mix 
project and balancing it with just the same care. Bear in mind, though, that the effect 
might not rank nearly as highly in terms of “sonic importance” as the dry track that is 
driving it, so it may only be appropriate to add it to the mix further down the rank order. 
In addition, you’d be well-advised to ask yourself tough questions about whether all the 
aspects of the reverb in question are absolutely essential to its artistic impact. If you 
don’t, then your mix clarity may suffer at the hands of unnecessary blend, size, tone, 
sustain, or spread side effects.

Also bear in mind that the impact of any special effect diminishes with familiarity, so 
it may be counterproductive to leave it in the mix all the time. “I’d rather flick it on 
and off throughout the song in two or three places,” recommends Al Stone. “That’s 
what an effect should be. If it’s on all the time it cancels itself out.”13 Guy Sigsworth 
shares similar views: “I’m very fond of these electronic pieces Stockhausen did in the 
1950s…. One of the few effects he had to play with was reverb, and he did a lot of 
things where the first note’s completely dry, the second one as reverbed as possible, 
the next one somewhere in the middle. The reverbs are very dynamic, they’re not like 
just some vat you dip the whole thing in, they move around, they’re very agile, they’re 
like a nervous animal. I really like that, so I try to get that hyperactive approach to 
space.”14
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16.5 REVERB FOR TONE

FIGURE 16.8
Although quirky little CPU-light plug-ins like Voxengo OldSkoolVerb (top) or GSi TimeVerb (bottom) may 
not sound natural for enhancing blend or size, they can really add character when you’re looking for tone 
or sustain alterations.
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If a tonal reverb  
is substantially wider 

than the image created by 
the dry signals, or in a different 

location in the stereo image, then 
the timbral change may be diluted 

and the treated sound will 
appear less upfront in  

the mix.
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FIGURE 16.9
A typical tone reverb setting, running in Christian Knufinke’s SIR2 convolution reverb plug-in: a 
characterful impulse response with a short decay time, a sub-10ms predelay, narrowed stereo image, 
and heavily sculpted frequency response.
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16.6 REVERB FOR SUSTAIN

"

"

"

"

"
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"

GATED REVERB
It’s a shame that the excesses of the 1980s have given gated reverbs such a dreadful 
reputation, because many engineers now instinctively shy away from them even when 
they’re useful. A couple of specific situations come to mind: when you want to achieve 
the maximum sense of size in a production, but without ridiculously long reverb tails 
obscuring all the mix details or blurring chord changes; and when you want to add 
a short, dense tonal or sustain reverb that doesn’t gradually decay, an effect that’s 
particularly good for bulking out thin-sounding drums/percussion. Although traditional 
gated reverb was generated using a gate acting on a normal reverb, in my experience 
the later “fake” gated-reverb effects (constituting a short burst of echoes that don’t 
decay in level) are much more usable for mixing purposes because their additions are 
threshold independent—a quiet drum hit will receive the same length and density of 
reverb burst as a loud one.

16.7 REVERB FOR SPREAD

"

"
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"

16.8 JUGGLING REVERB ENHANCEMENTS
 

Whenever small-
studio mix engineers tell 

me that they’re having trouble 
finding the right reverb levels in 

their mix, it’s invariably because their 
choice of plug-in isn’t providing 

a suitable combination of 
enhancements.

UNMASKING WITH REVERB
Although reverb can often cause additional masking problems in a mix, it’s worth 
realizing that it can sometimes actually counteract the effects of masking. One way 
it can achieve this outcome is by increasing a masked instrument’s sustain such 
that the wet signal trails on in time beyond the end of the specific musical event 
that is masking the dry signal. The stereo width of a reverb patch can also unmask 
instruments by virtue of the wet signal emerging from the “shadow” of an instrument 
that is masking the dry signal. For instance, if a central shaker in your arrangement 
were masked behind simultaneous central kick drum hits, you could use reverb to 
unmask it, either by extending the shaker’s sustain past that of the kick or by widening 
the shaker sound on either side of it in the stereo field. In addition, tonal reverb might 
also unmask an instrument by adjusting its frequency balance, in much the same way 
equalization could.
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pro forma

20

CUT TO THE CHASE
"

"

"

"
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"

 

"

 

"

"

"

"

Assignment

" Do a survey of all the reverb plug-ins on your DAW system, and ensure that you 
have at least one fairly realistic reverb as well as a couple of character devices. If 
you feel restricted here, check out third-party alternatives.

" Return to your balanced mix section from Part 3 and see if you can get extra sonic 
mileage out of any of the tracks using tonal or sustain reverb patches. Try at least 
a couple of each to get an idea of the possibilities. If they produce something 
worthwhile, you may need to rebalance to accommodate the additions.

" Set up at least one blend reverb and one size reverb in order to experiment with 
how these enhancements affect the character of your mix. Don’t forget to spend 
time balancing the return channels, with processing if necessary.

www.cambridge-mt.com/ms-ch16.htm
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17.1 ESSENTIAL DELAY CONTROLS AND SETUP

"

"

"

Mixing with Delays
CHAPTER 17
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"

"

2

FIGURE 17.1
Emulations of old-fashioned tape-based delay devices are ten-a-penny, and their inherently 
unnatural (though appealing) sonic character makes them well-suited for delivering tonal and sustain 
enhancements.
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3

Making delays 
sonically different 

to the dry tracks has the 
advantage that it reduces blend 

and size enhancement side effects, 
which can be useful if you want 

your production to feel tight, 
compact, and right in the 

listener’s face.
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17.2 USING DELAYS IN STEREO

FIGURE 17.2
Plug-in delay effects 
like Steinberg’s Cubase 
ModMachine and the 
Interruptor’s Bionic 
Delay make it easy to 
synchronize your delay 
times to your project’s 
master tempo. This is 
useful if you want the 
delay effects to sink 
into the mix and be less 
audible in their own 
right.
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CUT TO THE CHASE
"

"

"

MULTITAP DELAY
Multitap delay effects occupy the middle ground between simple delay effects and 
reverb. What they allow you to do is independently specify the timing, level, and 
(usually) stereo placement of a handful of separate echoes. On the one hand, you  
can use these facilities to implement normal delay effects, but on the other hand, you 
can simulate something akin to a reverb’s early reflections pattern. Where any specific 
multitap delay patch resides on this continuum will dictate how it’s best dealt with 
from a mixdown perspective.
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" Do a survey of all the delay plug-ins on your DAW system, and check that you 
have at least one fairly clean digital algorithm as well as a couple of characterful  
analog-modeled devices. If you feel restricted here, check out third-party 
alternatives.

" Return to your mix, save it, and open a copy. Mute any reverb effects you’ve used, 
and experiment with delay patches instead to see if they can achieve similar 
enhancements with fewer unwanted side effects. Once you’ve seen what differ-
ent delay patches might be able to offer in each of the roles, save your mix again, 
open another copy of it, and remove all the effects sends, leaving the delay and 
reverb returns in place. Now try to achieve the best balance of delay and reverb 
effects for each channel. Once you’ve achieved this, save the mix once more, and 
then compare it with both of the previous versions to gain a full appreciation of 
what delays and reverbs can do at mixdown.

http://www.cambridge-mt.com/ms-ch17.htm

Assignment
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18.1 ARRANGEMENT TWEAKS

 

 

Stereo Enhancements
CHAPTER 18

FIGURE 18.1
Generating a “fake” 
double-track with audio 
editing.
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18.2 ADJUSTING STEREO SPREAD

FIGURE 18.2
A great little freeware 
M&S manipulation plug-
in: Voxengo’s MSED.
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The crucial thing 
to remember is that 

a stereo recording’s Sides 
component isn’t audible in mono, 
so if you heavily emphasize that in 
the mix, the level drop when you 

move to mono may be quite 
dramatic.
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18.3 STATIC ENHANCEMENTS

EQ-Based Widening

"

"

"

"
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Pitch Shifting

 

FIGURE 18.3
An EQ-based stereo widening effect.
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A Classic Pitch-Shifted Delay Patch

FIGURE 18.4
A classic stereo 
widening effect based 
around pitch-shifted 
delays, although every 
engineer has a favorite 
combination of pitch-
shift amounts and delay 
times.
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Haas Delays

 

Typically a Haas 
delay will follow the dry 

sound within about 30ms, but 
this depends on the signal that’s 
being delayed, so you always have 

to judge whether the delay is audible 
by ear—sharp transients can 
appear to flam at times well 

below 30ms.
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18.4 MODULATED ENHANCEMENTS

Auto-Panning and Rotary Speaker Emulation

FIGURE 18.5
Rotary-speaker 
emulations, such as 
the one within GSi’s 
ORGANized trio plug-in, 
can work well as stereo 
wideners at mixdown.
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Dynamic Tone and Pitch Changes
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18.5 CHOICES, CHOICES…

CUT TO THE CHASE
"

"

"

FIGURE 18.6
If you can find a modulation plug-in that allows its left and right channels to operate out of phase, 
then that may work well as a stereo widener. Here you can see a couple of freeware examples. GVST’s 
GChorus provides variable phase for its right channel, whereas Kjaerhus Audio’s Classic Chorus offers a 
simple Spread button.
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"

Assignment

" Do a survey of the plug-ins on your DAW system, and try to find at least one of 
each of the following: auto-panner, rotary speaker simulator, stereo chorus, stereo 
flanger, stereo phaser, and stereo pitch-shifter.

" If you can see any fruitful avenues for editing together “fake” double-tracks in your 
own example mix, then try some out to see whether they might fill out the arrange-
ment texture and stereo field in a beneficial way.

" Return to your mix and experiment with a good selection of the different stereo 
adjustment effects covered in this chapter. Try at least M&S-format rebalancing, 
static EQ-based widening, the classic pitch-shift delay patch, Haas delays, and a 
couple of different modulated stereo treatments. You shouldn’t need to use all  
of those on every mix, but having a feel for the sonic characteristics and side 
effects of them all will better prepare you to choose the most suitable option for 
any given task.

http://www.cambridge-mt.com/ms-ch18.htm
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19.1 BUSS COMPRESSION

"

"

"

"

"

Buss Compression, 
Automation, and Endgame

CHAPTER 19
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2

The Lord of the Rings

" Loss of attack on prominent transients, such as kick and snare drums.

" Excessive gain pumping.
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" Unwanted distortion.

" Loss of weight on instruments with low-end transients, such as kick drums. 

" Undesirable alterations in the subjective mix balance

" Unappealing tonal changes to the mix.

 
 
 
 

 

No matter how 
much your band look 

like extras from The Lord of 
the Rings, you shouldn’t compress 
the mix buss any further than the 
point where unwanted processing 

side effects become 
overbearing.
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19.2 LOUDNESS MATCHING FOR REFERENCING

FIGURE 19.1
For referencing purposes, it’s good practice to export your mix into a separate DAW session so that you 
can easily compare it to a selection of commercial productions. 
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Basic Concepts of Loudness Maximization

3
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Suggested Processing Strategies

" Full-band “top-down” squeeze.

" Full-band “bottom-up” squeeze.

A crucial general 
principle that should be 

at the front of your mind when 
flirting with loudness processing is 
this: it’s the side effects you should 

be concentrating on, not the 
loudness hike.
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" Full-band limiting.

" Multiband compression/limiting.

FIGURE 19.2
This screenshot of Flux’s Pure Compressor II plug-in shows a typical gentle setting for full-band  
top-down squeeze.
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" Subtle distortion.

" Clipping.

 

FIGURE 19.3
Some mastering-style processors (such as iZotope Ozone, pictured here) offer subtle multiband distortion 
treatments that can boost the subjective loudness of a mix.
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19.3 REFERENCING CHECKLIST

" How does the overall mix tonality compare?

" How does the balance compare?

" How does each instrument’s tone compare?

" How does the use of reverb and delay effects compare?
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" How does the stereo image compare?

 

 

FIGURE 19.4
A lot of high-profile albums use clipping as a means to increase subjective loudness—the burst of more 
than 100 consecutive clipped samples shown here (from the Kaiser Chiefs’ hit “Never Miss a Beat”) is by 
no means unusual these days.
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19.4  AUTOMATION FOR LONG-TERM MIX  
DYNAMICS

The goal of the 
recurring nightmare that 

is the referencing process is to 
arrive at a version of your climactic 
mix section that is not just earth-

shatteringly magnificent on its own 
terms but also stands shoulder 

to shoulder with the 
market leaders.
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BUSS EQ
Because our ears are so good at adjusting to differences in tonality, it’s common to 
discover while referencing that the overall mix tone needs tweaking. Although you could 
deal with this on a track-by-track basis, it’s more straightforward to just add an extra 
EQ plug-in over the main mix channel—put it after any buss compression, though, so 
that it doesn’t interfere with your finely honed settings there. The big advantage is that 
you can use good-quality EQ for the purpose, and this is particularly important in the 
common situation where you want to increase brightness. Spike Stent explains the 
rationale here: “Basically what I do with every mix is put a GML EQ across the stereo 
buss of the SSL, and just lift the top end, above 10K, so I won’t have to use as much 
high end from the SSL. The mid and high end of the SSL is a little harsh and cold. 
So I turn that down a bit, and then lift the high end with the Massenburg to make the 
mix sound warmer and add sheen.”8 Although your choice probably won’t be between 
an SSL console and a GML EQ, the same reasoning applies when working on DAW 
systems, because adding high end in the digital domain with lots of low-CPU channel 
plug-ins tends to introduce more harshness than when you use a single high-CPU 
plug-in over the master outputs. “Digital EQ doesn’t handle high frequencies very well,” 
says Jacquire King.9
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FIGURE 19.5
If you’re using synth pads of any kind in your mix, you’ll probably need to automate their levels so that 
they adequately fill out the lush mix moments, but don’t also become too audible in sparser sections of 
the arrangement. 
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19.5 DETAILED RIDES
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Intelligent Troubleshooting

"

"

"

"

"

Although there’s 
nothing stopping you 

using automation to construct a 
perfectly good mix without the help 
of a single dynamics plug-in, you’d 
have be an utter fruitcake to work 

that way voluntarily.
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"

"

FIXING BAD COMPRESSION WITH AUTOMATION
Detailed automation provides a solution to one of the trickiest mix-salvage jobs. Tom 
Lord-Alge explains: “Often I want to uncompress things that are on the tape, when they 
are overcompressed or compressed in a nonmusical way. But I fix that by compressing 
even more and then creating new dynamics by using the faders. Automation comes in 
handy for that.”14

Dave Pensado has his own slant on this tactic for vocals:
“I go into Pro Tools and I type in the level on every syllable… and I automate the 
EQ on every syllable… On a four-minute song, to fix a lead vocal with just the most 
horrible compression takes me about two hours.”15

Perfecting the Mix Balance



Buss Compression, Automation, and Endgame CHAPTER 19 289

 

"

  

FIGURE 19.6
The vocal level and effect-send automation from a fairly typical Mix Rescue remix. It may look like a lot of 
data, but that’s what it takes to compete in most mainstream musical styles.
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Directing the Listener’s Attention

20

22
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23

 

 

Don’t forget the 
possibility of riding up 

reverb or delay tails, because 
those can be surprisingly arresting 
in the right circumstances—and 

they’re also something you can add 
at mixdown if there’s nothing 

else happening in the 
arrangement!
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VOCAL RIDES
“With the vocals you’re chasing the faders to get them really in your face,” says Chris 
Lord-Alge. “It’s all about automation.”24 The amount of time top engineers spend 
riding lead vocal levels reflects the central importance of singing to most commercial 
music styles, and it’s by no means uncommon for more automation to be applied to 
lead vocals than to everything else in the track put together—indeed, the data will 
often look messier than a graph of the Dow Jones. The primary reason is that most 
listeners remember lyrics and melodies more strongly than anything else, so making 
sure that both of these elements come through as strongly as possible is fundamental 
to a track’s commercial prospects. “The vocal is probably the most important part of 
the mix,” confirms Tony Visconti. “If the vocal is poorly placed in the mix, it’s going to 
defeat the purpose, it’s not going to sell the music. People will remember vocals more 
than they’ll remember the guitar licks…. Don’t ever be afraid of putting the vocal too 
high in the mix…. What you should do is ask someone not involved in the production if 
they can hear every word. That’s really the acid test.”25

Although maximizing the audibility of lyrics with automation isn’t very different from 
perfecting the balance of any other instrument in a mix, the level of detail required 
can initially take some getting used to. It’s a world where the level of each note, each 
consonant, each vowel, and each inflection is carefully balanced to create the most 
solid subjective vocal level possible in the mix. In high-level commercial productions, 
this activity alone might easily take up several hours, and Bob Clearmountain has even 
mentioned how über-producer Mutt Lange would spend all day just riding one vocal 
part.26 So if you think you’re done in ten minutes, think again.

Here are a few pieces of advice on automating for better vocal intelligibility. Dull-
sounding consonants often benefit from being faded up quite a bit, because their tone 
by nature cuts through the mix less. I’m thinking of consonant sounds like “n,” “ng,” 
“m,” and “l” in particular here, but it depends a bit on the specific singer whether 
other consonants might also come across unclearly. You can also imply that those 
consonants are louder than they are by emphasizing the transitions to and from the 
surrounding vowels. In a similar fashion, consonant sounds “w” and “y” can benefit 
from an emphasis of their characteristic fast diphthong transition.

But vocal rides aren’t just about intelligibility; they’re also about maximizing emotional 
impact, and this is where automating vocals becomes more of an art. All singers have 
certain vocal characteristics that help to express their emotions, so if you can find and 
emphasize these moments, you can increase the power of their performance. “It’s a 
great technique,” says John Leckie, “because all the little secrets get revealed. At the 
ends of lines, a lot of singers will trail off, and if you lift the fader 10dB right at the end 
of the line, there’s lots of things you haven’t heard before… suddenly there are new 
things happening in the song.”27 As Leckie suggests, many of the most characterful 
aspects of vocal performances are to be found in the spaces around the main notes: 
the little moment just before the vocal properly revs up at the start of a note, the 
tiny crack in the tone as one pitch changes to another, an expressively extended 
consonant, a sassy little pitch glide, the unfocused noisy onset of a high-register 
wail, or the hint of extra breathiness and fall-off as a vulnerable note dies away. Often 
these kinds of details are hidden within the mix, but if you can unmask them, then you 
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19.6 NAILING DOWN THE FINAL VERSION

can significantly elevate the power of the vocal performance—and by association the 
perceived improvement that your mix has made to the overall production.

The other area where vocal rides can actually appear to improve the vocal performance 
is in rhythmic styles where the lead vocalist is aiming to deliver a fast line with a good 
deal of punch and aggression—the most common example these days being the 
rapping in various up-tempo urban and electronica styles. This kind of performance is 
tremendously difficult to pull off successfully, especially by an untrained vocalist with 
underdeveloped diction and breath control. The result is that some syllables may come 
across well, whereas others will feel rather limp. The solution is to go through and 
automate a little gain pulse at the onset of each underwhelming syllable. Tedious? Yes, 
but the alternative is sending your rapper for elocution lessons, which is never going to 
be pretty.

One final point: vocal automation isn’t necessarily just about levels. Many engineers 
talk about automating de-esser thresholds, for example, while Mike Shipley routinely 
automates the vocal EQ for his work with Mutt Lange: “With Mutt we always have 
programmable equalizers where we can EQ every word… every consonant of every word 
if we want—literally, every part of every word.”28
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Effective Snagging

 

FIGURE 19.7
Clearing out uninteresting backing moments behind important foreground musical features can help the 
latter come through more clearly. In this screenshot, for example, I’ve edited out the fuzzy synth bass 
under an important snare fill.
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30

32

FIGURE 19.8
For the final snagging 
stage of your mix 
evaluation, burn your mix 
to CD. That way you’ll 
tend to listen to it more 
as a consumer than as 
an engineer, which is a 
useful perspective.
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33

Revision Requests
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Ask your clients 
to describe the 

changes they’re after with 
relation to other productions. 

So if the vocal reverb isn’t right, 
ask them to play you something 
more suitable from their record 
collection. An audio example is 

worth a thousand words!
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CUT TO THE CHASE
"

"

"

"

"

"
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" Apply buss compression to your mix if it’s appropriate, and readjust the balance 
after that if necessary. Then export that section of the mixdown as a stereo audio 
file and import it to a new DAW project for referencing against relevant commer-
cial tracks. If loudness differences are a problem, then consider using loudness-
enhancement processing on the mix at this stage for referencing purposes. If the 
overall tonality of the mix is wrong, then try to correct it with a single high-quality 
EQ plug-in over the main mix buss in your mixdown project, rather than messing 
with too many of your individual channel processors.

" When you’ve completed the referencing process and revised your first mix snippet, 
build up the rest of the arrangement sections in order of importance, engaging 
automation where necessary to achieve a full mix draft. Export an audio file of the 
full mix draft and reference against commercial productions again. To finish off, 
leave the mix overnight and build a snag list the following morning. Once those 
snags are dealt with, seek the client’s feedback and implement any suggestions. 
When the mixdown’s finally a wrap, generate any alternate mix versions and make 
sure you’ve backed everything up.

http://www.cambridge-mt.com/ms-ch19.htm

Assignment
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ABBISS, JIM
Whatever People Say I Am, That’s What I’m Not

Witching Hour Becoming X The Back Room
Kasabian, Empire 19 Tiger Suit

AINLAY, CHUCK
Where Your Road Leads Thinkin’ about You, Everybody Knows, 

How Do I Live, Real Live Woman Somewhere Down in Texas Pure 
Country Blue Clear Sky Carrying Your Love with Me High Lonesome 
Sound, The Key Wide Open Spaces Sailing to 
Philadelphia, The Ragpicker’s Dream, Wag the Dog, Metroland If 
My Heart Had Windows Honky Tonk Angel

ALBINI, STEVE
Surfer Rosa In Utero Razorblade Suitcase

Rid of Me Walking into Clarksdale
Journal for Plague Lovers El Rey

Mountain Battles The Weirdness Rockford

ARAICA, MARCELLA
Blackout Circus Shock Value E % MC2

Welcome to the Doll’s House In a Perfect World
Monkey Business.

AVRON, NEAL
From under the Cork Trees Infinity on High Folie a Deux

Make Believe So Much for the Afterglow Minutes to 
Midnight Bringing Down the Horse No Name Face

Ocean Avenue.

APPENDIX 1

Who’s Who: Selected  
Discography
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BALLARD, GLEN
Wilson Phillips Jagged Little Pill, Supposed 

Former Infatuation Junkie Thriller, Bad, Dangerous Testify
Anastacia Let Love In Stripped

Return of Saturn Nine Lives Forever 
Your Girl.

BARRESI, JOE
Queens of the Stone Age Lullabies to Paralyze

10,000 Days Stag, Honky Celebrity Skin
Chocolate Starfish & the Hotdog Flavored Water Start 
Something Stoosh The Empire Strikes First, New 
Maps of Hell, The Dissent of Man

BLAKE, TCHAD
The Globe Sessions Souls Alike Undermind

Nine Objects of Desire, 99.9°F, Beauty and Crime
Farewell to the World Surprise Ovo, Long 

Walk Home, Up Come Down, Odditorium One 
Nil, Try Whistling This Binaural

BOTTRELL, BILL
The Traveling Wilburys Volume 1 Full Moon 

Fever Like a Prayer Victory Bad
Dangerous Tuesday Night Music Club Sheryl Crow
I Am Shelby Lynne Songs from the West Coast.

BRADFIELD, ANDY
Contact from the Underworld of Redboy

Want One Want Two Release the Stars Awake
Flavors of Entanglement Spice.

BRAUER, MICHAEL
Parachutes, X&Y, Viva La Vida Tourist The Fray

The Pursuit Begins When This Portrayal of Life Ends
Last Request Continuum Undiscovered

Inside In/Inside Out Evil Urges The Boy with 
No Name Kingdom of Rust Drastic Fantastic
Warnings/Promises Traffic and Weather Lost 
in Space Lovesick.
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BUSH, STEVE
Word Gets Around Performance & Cocktails Just Enough Education 

to Perform Corinne Bailey Rae

CAILLAT, KEN
Rumours, Tusk, Mirage Coco, Breakthrough
In the Meantime Dancing on the Ceiling

Bad.

CASTELLON, DEMACIO
Hard Candy, Celebration Loose, Mi Plan

Good Girl Gone Bad After the Storm The Documentary

CHERNY, ED
Stripped Bridges to Babylon No Security Nick 

of Time Luck of the Draw Longing in Their Hearts Road Tested Under 
the Red Sky Unplugged

CHICCARELLI, JOE
Icky Thump Sheik Yerbouti, Joe’s Garage, Tinseltown 

Rebellion Evil Urges Wincing the Night Away
The Desert Life

CHURCHYARD, STEVE
Learning to Crawl Recovering the Satellites

Falling into You Vuelve Almas Del Silencio Sound 
Loaded Laundry Service La Folie Feline
Wonderland Boys & Girls Listen Like Thieves;
Thankful

CLEARMOUNTAIN, BOB
Get Close Into the Fire Reckless Cuts Like a Knife, 

So Far So Good, 18 till I Die, Room Service, 11 Born in the 
USA Tattoo You These Days, Bounce, Crush

Avalon Let’s Dance Kick, Full Moon, Dirty Hearts, 
Welcome to Wherever You Are; Talk on Corners, Forgiven Not Forgotten, 
Unplugged Intensive Care Once Upon a Time, 
Black & White 050505, Graffiti Soul Wildflower
Whatever, Bachelor #2 Rufus Wainwright
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CLINK, MIKE
Appetite for Destruction GNR Lies, Use Your Illusion The Spaghetti 

Incident Eye of the Tiger Rust in Peace New 
Tattoo Whitesnake.

COSTEY, RICH
Absolution, Black Holes & Revelations Our Love to Admire

Together We’re Heavy You Could Have It 
So Much Better Frances the Mute, Deloused in the Comatorium

Audioslave Make Believe Silent Alarm
Some Cities Three Cheers for Sweet Revenge

Three Days Grace Futures Payable on Death
Renegades When the Pawn Quality 

Control With Teeth

DAVIS, KEVIN “KD”
The Writing’s on the Wall

Survivor No Strings Attached Missundaztood Me 
against the World 3D 8701, Speakerboxx/The Love Below.

DE VRIES, MARIUS
Protection Debut, Post, Homogenic, Vespertine

Bedtime Stories, Ray of Light Pop Northern Star White 
Ladder Want One, Want Two Awake.

DECARLO, LEE
Double Fantasy Live Evil Quiet Riot II.

DORFSMAN, NEIL
Brothers in Arms, Love over Gold Scenes from the 

South Side Flowers in the Dirt Tracks The 
River Nothing Like the Sun Brand New Day; Medulla.

DOUGLAS, JACK
Get Your Wings Toys in the Attic Rocks Draw the Line Rock in a Hard 

Place Honkin’ on Bobo Imagine, Double Fantasy
Cheap Trick At Budokan Standing on the Edge.

DOUGLASS, JIMMY
One in a Million Are You That Somebody Supa Dupa Fly

Da Real World Miss E… So Addictive
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Young, Gifted & Black Hard Knock Life The Show The 
Hotel The After Party In Search Of Timbaland and 
Magoo Tim’s Bio Up Jumps the Boogie Love 2 Love U All Y’All.

DRESDOW, DYLAN “3D”
Elephunk, Monkey Business, The END ROOTS

Doctor’s Advocate Finding Forever Stripped
Blackout, How High

DUDGEON, GUS
Elton John Madman across the Water Honky Chateau Goodbye Yellow 

Brick Road Caribou Captain Fantastic and the Brown Dirt Cowboy
Space Oddity Tommy

ELEVADO, RUSS
Voodoo Lay It Down Songs in A Minor, Diary 

of Alicia Keys Phrenology, Game Theory Dru Hill
Mama’s Gun Ride Blazing Arrow, The Craft

ELMHIRST, TOM
Frank, Back to Black 19 Black Cherry

Alright, Still These Streets Version
Three

EMERICK, GEOFF
Revolver Sgt. Pepper’s Lonely Hearts Club Band Magical Mystery 

Tour Abbey Road Band on the Run, Flaming Pie
Imperial Bedroom All This Useless Beau No Dice
Bridge of Sighs.

ENDERT, MARK
Songs about Jane, It Won’t Be Soon before Long Breakout

Delta Hear Me Now Good 
Girl Gone Bad Ray of Light, Music When All That’s Left 
Is You Down Here Tidal Chariot.

FILIPETTI, FRANK
Agent Provocateur, Inside Information Celebrity Skin

Untouchables, Here to Stay Hello Big Man, Spoiled Girl, Coming 
around Again, Film Noir, Bedroom Tapes Higher Ground

Hourglass, That’s Why I’m Here Lick It Up Everything
Too Hot to Sleep.
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FINN, JERRY
Crimson, Remains, Good Mourning Kerplunk, Dookie, 

Insomniac Destination Failure The Ever Passing Moment, 
Ten Years and Running Enema of the State, Take off Your Pants and 
Jacket, Blink-182 Music from Regions Beyond $ When Your Heart 
Stops Beating Sing the Sorrow, Decemberunderground, Crash Love
Wiretap Scars

FLOOD
In This Light and on This Evening This Is War

Seventh Tree White Chalk, Is This Desire, To Bring You My 
Love Sam’s Town The Joshua Tree, Achtung Baby, Pop, Zooropa, 
How to Dismantle an Atomic Bomb Mellon Collie and the 
Infinite Sadness, Machina/Machines of God, Adore Downward 
Spiral, Pretty Hate Machine Violator, Pop Will Eat Itself, Songs 
of Faith and Devotion From Her to Eternity, The 
Firstborn Is Dead, Kicking against the Pricks, Your Funeral My Trial, Tender Prey, 
The Good Son Wonderland, The Circus.

GABRIEL, PASCAL
Head First The Family Jewels
Ladyhawke BatBox Hands No 

Angel Fever

GASS, JON
Forever Your Girl Bedtime Stories Enter 

the Dru My Way Just Whitney
Invincible Mary The Writing’s on the Wall.

GATICA, HUMBERTO
Bad Celine Dion, D’eux, Falling into You, Let’s 

Talk about Love, A New Day Has Come, One Heart Call Me 
Irresponsible, Crazy Love Vuelve Believe Non 
Stop, Un Hombre Solo, Crazy, La Carretera, Tango The Mirror 
Has Two Faces, Higher Ground.

GHENEA, SERBAN
One of the Boys, Teenage Dream Animal Jason 

Derulo The Time of Our Lives In the Zone, Circus
Replay All or Nothing Raditude The Fray

All I Ever Wanted, Breakaway I’m Not Dead, Funhouse
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The Best Damn Thing Monkey Business The 
Dutchess Some Hearts Justified

Version Change Who Is Jill Scott? Beautifully 
Human, The Real Thing Stand Up
Rudebox My Way In Search Of.

GLOSSOP, MICK
Shut up N Play Yer Guitar, Joe’s Garage Don’t 

Look Back Too Long in Exile, Hymns of the Silence, Enlightenment, 
Poetic Champions Compose, No Guru No Method No Teacher, Inarticulate Speech of 
the Heart, Into the Music, Wavelength This Is the Sea, The Whole 
of the Moon Rubycon, Ricochet Never Loved 
Elvis, The Size of a Cow, Welcome to the Cheap Seats, Dizzy, Cursed with Insincerity

Antidepressant, Music in a Foreign Language, Broken Record.

GODRICH, NIGEL
The Bends, OK Computer, Kid A, Amnesiac, Hail to the Thief, In 

Rainbows The Eraser Left of the Middle
Mutations, Sea Change, Guero, The Information

Regeneration, Absent Friends The Man Who, The Invisible Band, The Boy 
with No Name Chaos and Creation in the Backyard Talkie 
Walkie, Pocket Symphony Terror Twilight Up

GOLDSTEIN, JASON
Ms Kelly Music of the Sun Theatre of the 

Mind Game Theory, Rising Down The Blueprint
Unfinished Business Stillmatic Mary B’Day.

GUZAUSKI, MICK
Back Home Christina Aguilera The 

Day Millennium II Secrets
Never Say Never Music Box 

, Butterfly, Charmbracelet
Winner in You On the 6, J.Lo, This Is Me… Then

Higher Ground You Light up My Life.

HODGE, STEVE
Control, Rhythm Nation, Janet, The Velvet Rope, All for You, Damita 

Jo Faith Rainbow, Share My World, Glitter, 
Butterfly, Charmbracelet HIStory More Than 
a Woman.
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JEAN, WYCLEF
Blunted on Reality, The Score The Carnival, The Ecleftic, 

Masquerade, The Preacher’s Son Supernatural Destiny’s 
Child Ghetto Supastar, Win Lose or Draw Fear of Flying

Blood on the Dance Floor Oral Fixation Vol. 2; She Wolf.

JOHNS, ANDY
Led Zeppelin III Led Zeppelin IV Houses of the Holy Physical 

Graffiti Sticky Fingers Exile on Main Street Goat’s Head Soup
For Unlawful Carnal Knowledge Marquee Moon

Stand Up.

JONES, GARETH
Wild!, Erasure, Cowboy, Other Peoples Songs, Light at the End of the World

Construction Time Again, Some Great Reward, Exciter The 
Ideal Copy, A Bell Is a Cup… Until It Is Struck.

JONES, QUINCY
L.A. Is My Lady, It Might as Well Be Swing This Time by 

Basie Off the Wall, Thriller, Bad Walking in Space, 
Smackwater Jack, The Dude, Back on the Block, Q’s Jook Joint, You’ve Got It Bad Girl

Give Me the Night

JOSHUA, JAYCEN
Memoirs of an Imperfect Angel, E % MC2 I Am Sasha 

Fierce Intuition The Trinity My World 2.0
Rated R Growing Pains, Stronger with Each Tear

Bionic The Block
Souljaboytellem.com Doll Domination Here I Stand

Still Standing The Declaration.

KATZ, BOB
Portraits of Cuba Olga Viva, Viva Olga

Theology.

KILLEN, KEVIN
So War The Unforgettable Fire Rattle and Hum

Spike The Juliet Letters Kojak Variety North, Mighty Like a Rose, Cruel 
Smile Fijación Oral Vol. 1 Oral Fixation Vol. 2; Under the 
Pink; Boys and Girls; The Sensual World, This Woman’s 
Work; This Fire, Courage.
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KING, JACQUIRE
Aha Shake Heartbreak, Only by the Night, Come around Sundown

The Fall Blood Money, Mule Variations, Alice, Orphans: 
Brawlers, Bawlers and Bastards Good News for People Who Like 
Bad News

KRAMER, EDDIE
Are You Experienced? Axis Bold as Love Electric Ladyland Band of 

Gypsys Led Zeppelin II, Led Zeppelin III, How the West Was Won, 
Houses of the Holy, Physical Graffiti, Coda Traffic Nice, Five 
Bridges Frampton Comes Alive!

LANGE, ROBERT JOHN “MUTT”
Highway to Hell, Back in Black, For Those about to Rock We Salute 

You High ‘n’ Dry, Pyromania, Hysteria, Adrenalize
4 Heartbeat City Waking up the Neighbours, 18 till I 
Die The Woman in Me, Come on Over, Up In Blue

Dark Horse Hands All Over.

LANOIS, DANIEL
The Joshua Tree Achtung Baby All That You Can’t Leave Behind No Line on 

the Horizon So Us Oh Mercy Time Out of Mind

LECKIE, JOHN
Meddle The Bends Showbiz Origin of Symmetry

The Stone Roses A Storm in Heaven
K Z Butterfly House; All Change, Mother 
Nature Calls; Kingdom of Rust.

LEHNING, KYLE
Storms of Life Always & Forever No Holdin’ Back This Is Me

Inspirational Journey Rise and Shine, Around the Bend Stones
Harbinger Rebel Heart Heart and Soul Bryan 
White Between Now and Forever Dowdy Ferry Road Some Things Don’t Come 
Easy Here Come the Derailers Genuine

LETANG, RENAUD
Let It Die, The Reminder C’est déjà ça

Fatherf**ker.
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LIPSON, STEVE
Diva Welcome of the Pleasuredome

Liverpool Flowers in the Dirt Slave to the Rhythm
Battlefield Where We Belong, By Request

Funky Dory

LORD-ALGE, CHRIS
Living in America Batman Unchain 

My Heart Destiny Nimrod, American Idiot, 21st Century 
Breakdown The Black Parade Trouble in 
Shangri-La Testify Decemberunderground Spin
Full Circle Underclass Hero The Beautiful Letdown, Nothing 
Is Sound Dead Memories, Sulfur Stone Temple 
Pilots.

LORD-ALGE, TOM
I’m Not Dead Funhouse Let Go, The Best Damned Thing

Blink-182, Take off Your Pants and Jacket Back in the 
High Life, Roll with It; Throwing Copper; God Shuffled 
His Feet; Middle of Nowhere; Bridges to Babylon; 

Supernatural; Radio:Active; The Dope Show, 
Mechanical Animals; All Killer No Filler, All the Good S**t;
Here We Stand; Life Is Peachy; Weezer, Maladroit.

MALOUF, BRIAN
Sparkle and Fade White Ladder A Place in the Sun
I’m Breathless Ten Stick It to Ya

MARASCIULLO, FABIAN
Epiphany 5 Star Stunna More Than a Woman

Before I Self Destruct 3D Ain’t It Funny Trey 
Day After the Storm Tha Carter, Tha Carter II, Tha Carter III

Mail on Sunday Exclusive.

MARROQUIN, MANNY
College Dropout, Late Registration, Graduation, 808s and Heartbreaks

Rockferry Good Girl Gone Bad
Songs in A Minor, Unplugged, Diary of Alicia Keys, As I Am

My Love Is Your Love Here I Stand Thankful, Get 
Up Continuum Damita Jo Be

Unwritten The Emancipation of Mimi
Get Lifted The First Lady Return of the Dragon.
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MASERATI, TONY
What’s the 411? My Life Share My World Ballads No More Drama
Daydream Butterfly Survivor Faith

Keep the Faith R TP2.com Once Again
Elephunk, Monkey Business J.Lo Diary of Alicia Keys.

MASSENBURG, GEORGE
Feats Don’t Fail Me Now, Hoy-Hoy, Let It Roll, Shake Me Up;

Mas Canciones, Frenesi, Feels Like Home, Dedicated to the One I Love, 
We Ran; Joshua Judges Ruth; Nine Lives; The 
Seventh One Gratitude, That’s the Way of the World, Spirit, I 
Am, All N All Trial by Fire, When You Love a Woman.

MOULDER, ALAN
Elastica Honey’s Dead Automatic
Portrait of an American Family Glider Loveless

Tremolo The Downward Spiral The Fragile The Perfect Drug
Siamese Dream Mellon Collie & the Infinite Sadness

Machina/The Machines of God Pop

MURPHY, SHAWN
Braveheart Dances with Wolves E.T. the Extra-Terrestrial Ghost Jurassic Park Men 
in Black Pretty Woman Saving Private Ryan The Sixth Sense Star Wars: Episode I–
The Phantom Menace Episode II–Attack of the Clones Titanic

NICHOLS, ROGER
Can’t Buy a Thrill, Countdown to Ecstasy, Pretzel Logic, Gaucho, Aja, 

Two against Nature, Everything Must Go.

NIEBANK, JUSTIN
Country Music Be Here On Your Way 

Home Dreamin’ My Dreams Next Big Thing These Days.

OLSEN, KEITH
Fleetwood Mac Double Vision Crazy 

World Whitesnake, Slide It In, Slip of the Tongue.

ORTON, ROBERT
The Fame; The Block;

Certifiable; 200 km/h in the Wrong Lane, Dangerous and Moving;
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Fundamental, Concrete; Imperial Blaze; Turn It Up; 
Hands.

PADGHAM, HUGH
Abacab Genesis Invisible Touch Face Value Hello, I Must 

Be Going! No Jacket Required But Seriously Both Sides Ghost 
in the Machine Synchronicity Nothing Like the Sun The Soul Cages Ten 
Summoner’s Tales Mercury Falling Peter Gabriel Black Sea

PANUNZIO, THOM
Rattle & Hum The Battle Rages On Reunion; 

Live at Budokan Golden Down
Cover to Cover, See the Light; Hammered Born to 
Run; Coming Home.

PARR, STEVE
John Adams Planet Earth

Club Voodoo.

PARSONS, ALAN
Abbey Road Dark Side of the Moon Year of 

the Cat Wild Life, Red Rose Symphony Hollies
Somewhere I’ve Never Travelled

Tales of Mystery and Imagination, Pyramid, Eve, The Turn of a 
Friendly Card, Eye in the Sky.

PENSADO, DAVE “HARD DRIVE”
Survivor I Am Sasha Fierce, “

Loose The Breakthrough, Stronger with Each Tear
Behind the Front, Bridging the Gap, Monkey Business

Christina Aguilera, Stripped Justified Moodring
Sweet 7 Try This PCD, Doll Domination

PLATT, TONY
Catch a Fire Burnin’ Funky Kingston

Aswad Highway to Hell Back in Black 4
The Fine Art of Surfacing Eternity

POWER, STEVE
Life thru a Lens, I’ve Been Expecting You, Sing When You’re 

Winning, Swing When You’re Winning, Escapology The Boy with the 
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X-Ray Eyes Ugly Beautiful
A Present for Everyone Mistaken Identity

Motion in the Ocean

PREMIER, DJ
The Sun Rises in the East, Wrath of the Math

Livin’ Proof Illmatic, It Was Written, I Am…, Stillmatic
Ready to Die, Life after Death Reasonable Doubt, In My Lifetime, Hard 

Knock Life, The Life & Times of Shawn Carter The 18th Letter, The Master
Bridging the Gap Voodoo Paid tha Cost 

to Be da Bo$$ Back to Basics Man vs Machine
No More Mr Nice Guy, Step in the Arena, Daily Operation, Hard to Earn, 

Moment of Truth, The Ownerz

PRICE, BILL
Never Mind the Bollocks The Clash Give ‘Em Enough 

Rope London Calling Sandinista! Pretenders Pretenders II
Too Low for Zero Empty Glass

Darklands Down in Albion

PUIG, JACK JOSEPH
Eyes Open Let Love In Monkey 

Business; The Dutchess; The Breakthrough;
PCD; You’ve Got to Go There to Come Back; C’mon 
C’mon; Forty Licks, A Bigger Bang, Biggest Mistake;

Warning; Return of Saturn; Celebrity Skin;
Pinkerton; Spilt Milk, Bellybutton.

RAMONE, PHIL
There Goes Rhymin’ Simon, Still Crazy after All These Years

Blood on the Tracks Am I Not Your Girl?
52nd Street, Glass Houses, The Nylon Curtain, The Bridge

RONSON, MARK
Back to Black Back to Basics

Here Comes the Fuzz Version Alright Still Rudebox

ROSSE, ERIC
Little Earthquakes, Under the Pink To Whom It 

May Concern Wreck of the Day Little Voice;
Fires
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SCHEINER, ELLIOT
Aja Gaucho Two against Nature Nightfly

Songs in the Attic The Dance Black and White 
Night Premonition Moondance

The Way It Is

SCHILLING, ERIC
Into the Light Sound Loaded Quelque 

Chose de France Secada Caraluna, Sin Vergüenza.

SCHLEICHER, CLARKE
The Time Has Come Evolution Emotion Martina

Comin’ to Your City Between Raising Hell and Amazing Grace Wide 
Open Spaces Fly Thunder and Roses Born to Fly Restless

Savin’ the Honky-Tonk Taylor Swift.

SCHMITT, AL
Breezin’ Aja FM (No Static at All) Toto IV

Unforgettable When I Look in Your Eyes The Look of 
Love Genius Loves Company After Bathing at 
Baxter’s Crown of Creation Volunteers Amarte Es un Placer.

SEAY, ED
White Limozeen The Time Has Come, The Way 

That I Am, Wild Angels, Evolution What Mattered Most
Put Yourself in My Place, Homeward Looking Angel Chasin’ 
the Sun.

SERLETIC, MATT
Yourself or Someone Like You Mad Season Exile on 

Mainstream, More Than You Think You Are Supernatural 
Taylor Hicks America’s 

Sweetheart Cradlesong, Something to Be; Stacie 
Orrico; Gloriana; Hints, Allegations, and Things Left 
Unsaid, Collective Soul.

SHIPLEY, MIKE
Dark Horse Breathe High ‘n’ Dry, 

Pyromania, Hysteria, Adrenalize Heartbeat City
The Woman in Me, Come on Over, Up In Blue Hands 
All Over.



Who’s Who: Selected Discography  APPENDIX 1 317

SHOEMAKER, TRINA
Sheryl Crow The Globe Sessions C’mon C’mon

R All Things New Home.

SIDES, ALLEN
Both Sides Now Doll Domination

Testify Dizzy up the Girl Dead 
Man Walking.

SIGSWORTH, GUY
Details Seal Unknown Territory Post, 

Homogenic, Vespertine I Megaphone Music, American 
Life In the Zone, Circus Three, Taller in More Ways

Flavors of Entanglement Awake.

SMITH, DON
Voodoo Lounge Chavez Ravine My Name Is 

Buddy Rock a Little Trouble in Shangri-La Up to 
Here Road Apples Long after Dark Southern Accents Full Moon Fever
The Last DJ Mystery Girl Be Yourself Tonight.

SMITH, FRASER T.
Born to Do It, Slicker Than Your Average, Trust Me

Come and Get It Catch 22, Third Strike Rokstarr
Three Words Lights Home Sweet Home, 

London Town B’Day Songs for You Truths for Me
Uncle B Jennifer Hudson Turn It Up

I Am Chipmunk.

STAVROU, MIKE
Join Hands, The Scream; Dandy in the 

Underworld.

STENT, MARK “SPIKE”
Spice Forever Post, Homogenic, 

Vespertine Hopes and Fears, Perfect Symmetry Love Angel 
Music Baby, The Sweet Escape Protection, Mezzanine, Heligoland

I Am Sasha Fierce The Fame Monster
Monkey Business The Resistance Soldier of Love Fantasy Ride

In the Zone Standing on the Shoulder of Giants
Damita Jo It Won’t Be Long before Soon Pop

Supernature, Head First.
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STONE, AL
Return of the Space Cowboy Travelling without Moving Synkronized

Gotta Get through This Connected Debut
Post The Optimist Fear of Fours Sub Rosa; 

Spice.

SWANN, DARRYL
On How Life Is The Id, The Trouble with Being Myself, The World 

Is Yours

SWEDIEN, BRUCE
Off the Wall Thriller Bad Dangerous Back 

on the Block Q’s Juke Joint Victory Give Me the 
Night This Is Me … Then Rebirth Brave

TAN, PHIL
Daydream, The Emancipation of Mimi A Girl Like Me, 

Good Girl Gone Bad Spirit Sean Kingston
Release Therapy The Dutchess Suit Love Angel Music 
Baby, The Sweet Escape R&G: The Masterpiece My Way, 
Confessions, 8701 The Boy Is Mine The Evolution, Fantasy Ride

Year of the Gentleman Jennifer Hudson.

THOMAS, CHRIS
Dark Side of the Moon On an Island

Razorlight How to Dismantle an Atomic Bomb Different Class This Is 
Hardcore Listen Like Thieves Kick X Pretenders Pretenders 
II Learning to Crawl Never Mind the Bollocks For 
Your Pleasure Stranded Siren

TOWNSHEND, CENZO
Eyes Open, A Hundred Million Suns

Lungs Off with Their Heads The Back Room, An End 
Has a Start No Line on the Horizon A Weekend in the City

Shotter’s Nation Fantasy Black Channel.

TSAI, SERGE
Oral Fixation Vol. 2 She Wolf Suit

My World 2.0 The Preacher’s Son
Electric Honey.
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VAN DER SAAG, JOCHEM
Awake Amore Believe Soul.

VISCONTI, TONY
Electric Warrior The Slider Diamond Dogs Young Americans

Heroes Low Scary Monsters Heathen Reality The Idiot
The Other Side of Life Sur La Mer Bad Reputation Live and 

Dangerous Black Rose.

WALLACE, ANDY
Nevermind, From the Muddy Banks of the Wishkah Grace

Hybrid Theory, Meteora Reign in Blood, South of Heaven, 
Seasons in the Abyss Blink-182 Thunder & 
Consolation Arise, Chaos AD Stranger Than Fiction

Dirty Rage against the Machine, Evil Empire
Electric Only Revolutions, Puzzle Post Orgasmic 

Chill There Is Nothing Left to Lose Toxicity, Steal 
This Album, Mesmerize, Hypnotize Iowa Just Enough 
Education to Perform Come Clean, Life on Display
Untouchables Empire My December Off 
with Their Heads City of Evil, Avenged Sevenfold, Nightmare; 

And Out Come the Wolves.

WAY, DAVE
Christina Aguilera

Spice Crazysexycool The Spirit Room
On How Life Is The Id, The Trouble with Being Myself, Big

Dangerous, Blood on the Dance Floor Taylor Hicks
Acoustic Soul Affirmation Fijación Oral 

Vol. 1 Extraordinary Machine Toni Braxton
Wildflower Missundaztood Survivor

Jennifer Paige Coolhighharmony.

WORLEY, PAUL
The Time Has Come The Way That I Am Evolution Emotion

Martina Put Yourself in My Place Homeward Looking Angel Thunder 
and Roses Wide Open Spaces Fly Horse of a 
Different Color Comin’ to Your City.

WRIGHT, TOBY
Divine Intervention Soundtrack to the Apocalypse Jar of 

Flies Alice in Chains, Unplugged Follow the Leader and Justice for 
All Girls, Girls, Girls Primitive
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YOUTH
Urban Hymns No Angel Good Will Out

Oyster, Siren Together Alone Riot City 
Blues Strawberries Oceans Ships Forest, Rushes, Electric Arguments

Revelations, Night Time, Pandemonium, Killing Joke.

ZOOK, JOE
We Were Dead Before the Ship Even Sank C’mon 

C’mon America’s Sweetheart Dreaming Out Loud
Life Won’t Wait Albertine
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