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Films like Shrek 11, Kingdom of Heaven and

The Chronicles Of Narmia wouldn't be the

£ c u h a s e h a s same without his original, evocative scores. Award-

winning film composer and Cubase veteran

a Iways h e e n Harry Gregson-Williams has provided music for

. blockbusters viewed by millions of film fans
my creatlve around the globe. And with projects as complex
co m p a n i 0 n 7 and demanding as a smash Hollywood score,

Harry needs music production software that
Harty Gregson-Williams. film composer

supports him creatively.

Everything Legins with creativity.
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Creativity First
Original score by Harry Gregson-Williams
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nce, control, and unbeatable sounds, Rapture is one of the most exciting
the market in years. Capable of producing rich, hypnotic, and rhythmic basses, leads,
s perfect for performing and designing the modern synthesized sounds igniting today’s
electronic music.
i ‘
; nbn;%liaéing resampling engine technology sets a new standard for sound quality, and produces
igh-resolution rendering and playback. Its advanced modulation capabilities include over 40
ators per patch, providing an intuitive interface for generating rhythmic sequences. With its
A_ designed interface and extensive sound manipulation capabilities, Rapture is destined to put the
ck into your music.

Rapture is available for both Mac & PC.
For more information and sound examples, please visit www.cakewalk.com.

). giste edrcustor’ners. Downioad from www.cakewalk.com, April 2006.
.
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Now available in 25 37 and 61 key formats

“The Automap function is what really sets the ReMOTE 255L apart from other controliers...
With Reason, Automap works brifliantly well... Reason is a knob-heavy program that works
well enough with a8 mouse ana keyboard, but it flies with a controller such as this.”

“Even putting Autormap aside, though, the ReMOTE 5L is a great controller: it's well
made and a pleasure to work with, and those extra-large displays improve the experience
of interacting with software a oreat deal... returning to a smaller display will introduce
feelings of claustrophobia.”

ReMOTE St's AUTOMAP s u O
MIDHbased ruse automstoaly
instrusments, auxers snd effeets st the touch of 8
Automesp supports”® -

Derek Johnson - SOS -Jan 06 Fors : @ Logl |
Visit www.novationmusic.com for comprehensive extracts from this exclusive review “For cetais on how automap funcunns weh each sequercer, Wit

“If the same control set
were packaged with a larger
keyboard, | think the draw
would be irresistible”
Two lorge, brightly backit Total of 64 assignable knobs, Supert semi-weighted,
144character LCD screens outtons and shiders, plus 8 tigh-quality keyboerd, velociy- Derek Johnson -
velociysensitive, musicelly and aftertouch-sensitive Sound on Sound

reSponsive trgger pads

novation

www.novationmusic.com

Sign up to the InNovation ezine for free patches. tios from the pros and much much rrore

www.novationmusic.com or Novation@AmericanMusicAndSound.com ,.:.'::-@

All trademarks are property of thawr respective hdider




BUILT THE ULTIMATE CONTROLLER.
THEY WROTE THE ULTIMATE CONTROL.

Reason, Logic 7, Sonar 4 and Tracktion 2 users are blessed with tons
of fantastic virtual instruments, plug-ins, and tweakable parameters.
N But as these applications become more powerful, utilizing them
“., REASON to their fullest with a mouse and keyboard or generic MIDI control
surface can be a daunting task. To truly get the most out of this
Log |C 7 software, we developed Mackie Control C4 — a professional
32-knob control surface with two-way control protocol written

by the software engineers at Propellerhead, Cakewalk and Apple. —ge y
SONAR B B (B A P OOy Oy €

With its 32 V-Pots and four virtual “scribble strip” Qisplays, the = ._; ;;ﬁ ;'1; "5%‘-‘3
m C4 can simultaneously access and display 32 plug-in parameters . S o SasadEwd .

without switching banks. And because the code was written by

the individual software developers—not us—the C4 gives you

tight, two-way communication far beyond any other control

surface on the market. Get the details at www.mackie.com/c4.

MACKIE CONTROL C4: 32 V-POTS, 4 SCRIBBLE STRIPS, NO MOUSING AROUND.

wwmackie com = 425 487 4333 (Ourside US) 800898 320 (o weewininus) NN ICEIE.




35 ACTING ON IMPULSE

Convolution is one of the hot-
test signal-processing techniques
around. Learn how to record impulse
responses to create your own virtual

spaces.

46 ANALOG RENAISSANCE

Analog modular synthesizers never
really went away, but their popular-
ity today is greater than ever before,
thanks to their sound quality and
playability. An amazing variety of
new modules have been introduced
in the last five years. We tested 11
of the most interesting new product

65 PRODUCTION VALUES:

’ ’

RECORDING THE GENIUS

Terry Howard was Ray Charles’s
engineer for almost 20 years. In
this interview, Howard tells about
Charles’s “golden ears,” the tech-
niques and gear Howard used to
record Charles’s voice and piano, his
legal squabbles with Charles’s man-

COVER PHOTO BY BILL SCHWOB

agement, and his current studio,
which includes a 64-bit Cakewalk

Sonar system.
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30 & Nanoprocessors
IBM's latest breakthrough hints at far more powerful processing chips.
L Sonic Brushstrokes
Matthew Smith records eclectic symphonies in his attic.
78 ReWired for Effects
114 Play and edit your tracks in one audio application while processing them in a

separate program.

JAZZ &BIGBAND g |

Fun with Formants

Synthesizer formant filters add a whole new dimension to sound design.

The Matrix

Liven up synth presets and original sounds using modulation.

No Spam, No Foul

Avoid inadvertently spamming when you use email to promote your music

138 Are You Being Served?

Manufacturers should work harder to provide good customer service.

92 NATIVE INSTRUMENTS Guitar 108 RUPERT NEVE DESIGNS

Rig 2.0.1 (Mac/win) amp-modeling Portico 5042
software with hardware tape-emulation hardware
controller
114 GARRITAN Jazz and Big
102 VIRSYN TERA 3.1 (Mac/Win) Band 1.15 (Mac/win) soft
software synthesizer sample player/sound
library

Roland CB-2 CompactFlash-based CD recorder
FMR Audio Really Nice Levelling Amplifier RNLA7239 compressor/leveling amplifier
Applied Acoustics Systems Lounge Lizard EP-3 (Mac/Win) virtual electric piano
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WITH ITS INTUITIVE
INTERFACE, POWERFUL
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The Analog Revival

Rather than taking back their former position as kings of electronic music, analog modular
synths are the darlings of a relatively small group of enthusiasts and will probably remain so.
But given the modest size of the market, the number of new analog modular products is impres-
sive: when EM senior editor and analog enthusiast Gino Robair began writing this month’s cover
story (see “Analog Renaissance” on p. 46), he discovered 11 new species of living, breathing
modular beasts.

These ancient monsters are finding new life for several reasons, among which are their big, fat
sounds, their playability, the flexibility they offer with signal paths that can be altered by repatch-
ing a cable, and the fun their operators have twiddling their knobs. They look pretty cool, too, in
a retro sort of way. And unlike modulars of old, most modules in these modern synths support
common standards, so systems from different manufacturers usually play well with each other.
But the biggest reason is a change in musical tastes. When
analog modular synths first came on the scene, they were
an instrument of choice for the avant-garde.

But almost all popular music featured acoustic and
electroacoustic instruments, and so most musicians
wanted to focus on those sounds. Sample-based and
physical-modeling synths were only a futuristic dream.
If you wanted to record a trumpet part, you had to hire
a trumpet player or play it yourself. In response, a pri-
mary goal of electronic musicians became emulating
the sound of acoustic and electroacoustic instruments
using subtractive analog synthesis. That remained a

JULIE BIRUM

common goal as additive and early digital FM synths
came on the scene.

The problem was that analog synths weren'’t very good at sounding like acoustic instruments.
Oh sure, they could sound like something that more or less resembled an acoustic instrument, but
even with the best sound design, few people were fooled into thinking they were listening to the
real thing—and the real thing is what people wanted. That’s why, when sample-based instruments
arrived, they took over the market and analog synths went out of style, as did FM synths.

But today, it’s okay for music to sound overtly electronic. In fact, with many types of dance
music, electric and acoustic instruments are most noticeable because they are surrounded by
synthesized textures and beats. And if sounding electronic is your goal, then analog synthesiz-
ers are appropriate and powerful instruments of choice. In short, with modern electronic music,
analogs can do what they do best. Hence the analog renaissance touted on our cover.

D R R R e R A R R T SR R S

Incidentally, our April cover apparently caused considerable confusion in some quarters. To clar-
ify, the young fellow shown in the photo is a model, not “Hired Guns” author and EM contribut-
ing editor Michael Cooper. Cooper is a tall, slender, middle-aged guy who has been engineering

: Q\:ﬁz/ﬁ_ﬁ 3

Steve Oppenheimer
Editor in Chief

and producing music for a long, long time.
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RD-700sx: Digital Piano Sounds amazing, plays like a dream... the RD-700sx
is the most powerful, expressive digital stage piano ever built. it comes with
two gorgeous, fully sampled grand pianos onboard, plus spar«ling EPs, au-
thentic virtual tonewheel organs, orchestral instruments, and much morg;
its soundset can even be expanded via SRX. If you're technophobic, fear not.
The RD-700sx is super simple to use, thanks to its oversized front-panel but-
tons and four color-coded zones with dedicated sliders and on/off buttons.
The RD-700sx ... true performance oowerhouse!
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Be A Better
Producer’/

Online Production Courses and Programs -
from Berklee College of Music. Study .
Berklee's acclaimed music production

techniques from anywhere in the world.
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Bad Drum Sound?
Replace It.

DRUMAGOG .-

Is your drum sound driving you nuts? Relax - Drumagog will make those old,
stale drums sound like a million bucks! It works by automatically replacing
what's on your audio drum tracks with samples of new drums. The industry
choice for over § years, Drumagog is available for both PC and Mac, in VST,
RTAS, and Audio Units plug-in formats. See why producers Chuck Ainlay,
Brian Tankersley, and Greg Ladanyi use Drumagog in their projects every day.
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Up until now, to get a top quality 8 Channel pre-amp, you needed to shell out a good
hunk of cash, hut not any more. Based on a brand new circuit design, the new
PR-8e delivers pristine, noiseless sound, very high gain, incredibie headroom and
massive output in a rock solid chassis, with absolutely no annoying cross-talk.
Don’t let the low price fool you, the new pr-8e delivers the sound quality of
single channel “houtinue” pre-amps costing 4-5 times the price.

-8 XLR/TRS Combo input Jacks -8 Line input Connectors

-8 48V Phantom Power Switches -8 Phase Reverse Switches s *
-8 Balanced %" TRS Output Sockets -20 to 20KHz 1 69
-60 db of gain -.005% distortion

-23db Maximum Output

DISTRIBUTED BY
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EARL OTSUKA

In the Studio

Michael—I'm writing to applaud you

for your article (see “Hired Guns” in
the April 2006 issue of EM). I've been
a studio percussionist for 33 years,
and you laid out the scenario for cut-
ting demo tracks or any rhythm tracks
as seamlessly as possible. You cover
everything people need to know to
book a session here in town, provid-
ing people with the information they
need to prepare demos at home, hold
sessions that run smoothly, and pay
for it through the union.

I especially liked the fact that
you respect the players and their
creativity and let them play. It
shows that you trust us and respect
our abilities. Thanks on behalf of all
of the people that I work with. [ only
wish that other producers were as
organized and together as you.

Tom Roady

Nashville, Tennessee

www.tomroady.com

As one who has worked in New York
for many years, [ found the info on the
Nashville scene in Michael Cooper’s
“Hired Guns” fascinating. Here are a
few points that may help people follow
his efficient and clear methods:

1. Timecode start time on song
files: while it probably won’t be much
of an issue these days, common prac-
tice has been to start song files at a
time past 0:00:00:00. Convention
has been 1:00:00:00, but I happen
to use 0:00:30:00. Back in the day,
tape machines did not do well with
timecode locations at zero. If the ses-
sion started at 0:00:00:00, the tape
machine would try to park just before
that point. If there were no timecode,

ELECTRONIC MUSICIAN JUNE 2006

Letters

the machine would often think it had
to rewind to find zero—not good,
especially in the early days of fairly
primitive synchronization. Even
now, though, it’s still good practice
to leave “preroll” timecode before the
count-off, just in case.

2. Michael’s multiple safety-copy
practices are sound and prudent,
and sending a DVD to be booted at
the studio before you leave home is
the best practice. Additionally, when
burning DVDs of your preproduction
materials to take to the session, it's
always a good idea to reimport the
data from the DVD after it’s burned,
just to verify that the same proce-
dure will go smoothly at the session.
It's time-consuming, but one time in
1,000 you'll be glad you did it.

3. It’s often a good idea to pre-
format session templates that have
track names and layout. That way,
you (or the engineer) are not typing
furiously while the musicians are
waiting. On many DAWSs, an option
(or a default) exists to name the
audio file for the preassigned track
name. It is very helpful to have kik
.tk1.Love You Baby (or kik.t1.LYB or
any shorthand that works for you)
as the name of the raw sound file on
your drive, rather than audio 7 #43.

Bob Power

via email

Author Michael Cooper replies: Thank
you for your informative letter, Bob. In my
article, I probably didn’t explain my meth-
ods clearly enough vis-a-vis the first point
you raise. I start only each track’s audio
region (“sound bite,” in Digital Performer
parlance), and not the song’s musical con-
tent, at 0:00:00:00. The beginning of each

sound bite comprises just empty bars,
and my hired engineer begins recording
sometime after 0:00:00:00 and before
the count-off. The actual count-off starts
at about 0:00:15:00, and the first down-
beat of the song starts shortly thereafter.
(1 use two bars of count-off.) The merged
or consolidated sound bites for each work
demo track begin (with empty bars) at
0:00:00:00 to create more certainty that
all tracks will sync before and during the
tracking session and to provide the impor-
tant preroll you also espouse. This preroll
did come in handy a couple of years ago
on one song, when I decided on the spot
to record an extended intro preceding and
leading into and through the count-off.

The studio I work in, County Q
Productions, labels each track with the
instrument name and, by default, its
take number, and places all takes for a
given song in a separate folder named
after the song. Your suggestion for
naming tracks goes one step further
and is a great idea.

Trust No One

I just read Paul Tingen's interview
with Daniel Lanois in EM’s April
2006 issue. I enjoyed it and agreed
with almost everything he had to
say. I appreciate the vintage stuff he
does, and I share many of his frustra-
tions about some of the music being
released today. I appreciate his emo-
tional sensibilities and his search for
different sounds. However, he put
his foot in it with his blanket state-
ment to the effect that engineers who
work in TV are flunkies who roll off
everything below a certain frequency
because TVs can’t produce low end.
That statement, although not
specifically aimed at me, only makes

WWW.EMUSICIAN.COM
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Buy the One Workstation for Everything.
Get One M0SS Board for Nothing.

»Purchase a new 61, 76, or 88-key TRITON Extreme and get the
$600 MOSS multi-synthesis option board free while supplies last.
Extend your Extreme’s sonic potential with 13 powerful forms of
synthesis and 128 more programs, and gain access to hundreds
of free downloadable sounds.

Find out more and hear it for yourself at www.korg.com/extreme
Offer good on new TRITON Extremes purchased from an authorized U.S. Korg dealer
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Next Month in EM

Desktop Vocal
Production

Five top producer-engineers
discuss their tricks for desktop
vocal production, including
comping, pitch correction, and

dynamics control.

Making Your Own Ringtones
We give you the basics on
designing MIDI ringtones and
audio real tones for cell phones

in your personal studio.

Production Values:
Dave Pensado

Dave Pensado, who has mixed

for major artists such as Mary J.

Blige, Destiny’s Child, Christina
Aguilera, and Boyz II Men,
discusses mixing and working
on Blige’s new album, The
Breakthrough.

Making Tracks:

Evolving Grooves

Run a loop through effects
boxes multiple times to make
variants, and then stack and
mix those to create an evolving
groove that’s greater than the

sum of its parts.

Sound Design Workshop:
MIDI CC Multiple Routings
Enliven your synth sounds by
using a single MIDI continuous
controller to control several

parameters.

Square One:
You, Me, and the LFO

Add sizzle to your synth sounds

using low-frequency oscillators.

. .. and much more

Letters

me think that Mr. Lanois needs to
get out more. As an engineer for 36
years—20 in rock 'n’ roll and 16-plus
in TV—I have never dropped low
end on any TV show I have mixed the
music for. This includes nine years of
The X-Files, right up until the current
fifth season of 24, with dozens of
shows in between. Maybe [ have been
freaking out the networks, and they
cut it there, but I doubt it. Maybe I
am the one who needs to get out
there and find that there is indeed
no bottom on the TV shows I do, and
my 15-inch Tannoy Golds hooked up
to my set have indeed been lying to
me all these years. What is he talking
about? Something that might have
been true 20 years ago?

TV shows these days end up on
DVDs, and listeners are as critical of
the sound as any of us used to be of
our stereos. TVs are indeed capable
of showing flaws in mixing, and as
one who fights the good fight for
pristine music that stands on its
own, | take offense to Mr. Lanois’s
elitist statement. For an artist who
has the sensibility to know when the
vibe is right in music,  would expect
more than offhand, misguided, and
inaccurate comments.

Larold Rebhun

via email

www.larold.com

Klaus but No Cigar

This is in response to Klaus Heyne’s
“Claim Check” letter (March 2006),
which refers to Rob Shrock’s review
of the Rede NT2-A microphone (see
the January 2006 issue of EM). I'm
tired of the old “Gee—if it's more

We Welcome Your Feedback

Address correspondence to:

Letters

Electronic Musician
6400 Hollis Street, Suite 12
Emeryville, CA 94608
or email us at emeditorial@prismb2b.com.
Published letters may be edited for space and clarity.

expensive and made in Germany, it
has to be better” whining from some
shortsighted industry professional
who can’t accept that microphones
costing “only one-tenth the price”
of great, failing, discontinued ones
sound as good as or often notably
better than classic favorites such as
the Neumann U 67.

Would it surprise Klaus to know
that Ray Charles chose a microphone
costing one-tenth the price of a U
47 to record his vocals on multiple
Grammy Award-winning albums
such as Genius Loves Company? 1
wouldn’t consider Ray to have been
a “beginner” or “semiprofessional,”
and [ know he was extremely sensi-
tive to all things relating to music
and sound. Perhaps it’s annoying for
Klaus to see newer, more affordable
microphones being compared to the
classics he restores. But if you go out
and pay the $4,000 or whatever for a
classic mic, sooner or later the parts
are going to fail due to age, if they
aren’t already shot.

As a reader of EM for many years,
I truly appreciate and respect EM'’s
Editors’ Choice Award for the NT2-A.
And as a person who owns and uses
both the U 67 and the NT2-A, I found
Rob’s comparisons right on the money.
Thank goodness there are people in our
industry who actually place value on
what they hear and not solely on the
label and price. Frankly, I felt Klaus’s
comments were condescending and
unfounded. Thank you, Rob, for your
honest and helpful reviews.

Brian Hutchison

Vice President, ADK Microphones

Seattle, Washington

Error Log
February 2006, “Seizing Control,”
p. 51. The Edirol PCR-M50 can send
Aftertouch when that parameter has
been assigned to one of its controllers
but cannot send it from its keyboard.
April 2006, “House of Soul,”
p. 68. One of the smaller Neve con-
soles that Daniel Lanois uses is called
the Melbourne, not Melbourn, as
spelled in the article.

WWW.EMUSICIAN.COM
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;1 process
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axiconpro.com

You don't follow the crowd, you play to them.
You don‘t dream of being in a recording studio,
you travel with one. Our Alpha, Lambda and
Omega Desktop Recording Studio™s are complete
computer recording solutions with multi-input
USB I/O mixers, Steinberg® Cubase® LE 32-track
recording software and our own Pantheon™ reverb
plug-in. Theymake it easy to turn your musical ideas
into polished productions.

Visit www.lexiconpro to find out how YOU CAN.

EXiCOn'
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Danny’s Big Adventures

After a lengthy stint as the leader of the modern rock band Oingo

Boingo, Danny Elfman entered the intense world of Hollywood film

scoring in 1985 with Pee-Wee's Big Adventure. Since then, the prolific

composer has scored numerous big-budget films, including The
Nightmare Before Christmas (Skellington Studios, 1993), Mars Attacks! (Warner Digital Studios, 1996), and Charlie
and the Chocolate Factory (Warner, 2005). In this interview from the EM archives, Elfman discusses composition,
managing deadlines, and what makes a successful film score. By Greg Pedersen.

On the Home Page EMseminars on deman

The EM Seminars on Demand offer
an exciting way to see new prod-

o ucts and learn new applications ___ FEOE]
EM WEb CI Ips and techniques online and at your
leisure. Korg USA’s top sound designer, Jack Hotop,
shows you how to customize a variety of synth sounds

to suit your performing and compositional styles.
2 com/editorspicl

A collection of supplemental audio, video, EM

text, graphics, and MIDI files that provides GEORA
examples of techniques and products discussed in
the pages of Electronic Musician.

EM Guides Online EMNews

Get detailed specs on thousands of music-

production products with our free online A weekly update on new hardware and software releases,
Computer Music Product Guide and Personal manufacturer contests, and pertinent industry news.
Studio Buyer's Guide. emusici:

Show Report

The Frankfurt Musikmesse is
the biggest annual musical-
instrument expo in Europe. Visit

EMnewsletter

Sign up for our free

emusician.com for Senior Editor ; online newsletter,
Gino Robair's report on the exciting new record- eMusician Xtra, for
ing gear, music software, and electronic musical up-to-the-minute information about new products,

instruments unveiled at this year's show. software upgrades, and more.

18 ELECTRONIC MUSICIAN JUNE 2006 WWW.EMUSICIAN.COM



. 4 3
’ ¥ "o

broadj:arun

WWW.BROADJAM.COM

Sell Your Music Downloads

Set Up Your Own Website

SPECIAL OFFER from Broadjam and Electronic Musician
FREE Subscription(s) to Electronic Musician, Mix and/or Remix

It Goes like This:

Broadjam Inc. 0 1-608-271-3633
313 W. Beltline Hwy, Suite 115 o customerservice@broadjam.com

Madison, Wi 53713 Electronic Musician
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WHAT'S NEW

By Geary Yelton

Vienna Instruments
Symphonic Cube

Vienna Symphonic Library (its distributor is Ilio, www.ilio.com} is ship-
ping Vienna Instruments Symphonic Cube (Mac/Win, $4,620 for the
Standard Libraries edition), which combines ten virtual instruments
and a 550 GB sample collection. Symphonic Cube comprises the soft-
ware instrument application and plug-in and ten volumes of 24-bit,
44.1 kHz woodwind, brass, harp, percussion, and string samples.

Thanksto Vienna's proprietary Performance Detection algorithms—
which analyze intervals, repeated notes, patterns, and tempo as you
play—you can summon hundreds of articulations in one preset on a
single MIDI track in real time. The Vienna Instruments series sup-
ports AU, RTAS, and VST
in Mac OS X, and VST in
Windows XP. All ten vol-
umes are also available
separately, and range
from $415 to $595 each.
Standard Libraries owners
canupgrade to Symphonic
Cube Extended Libraries,
which has more articula-
tions, for an additional
$6.370 or less.
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MOTU UltraLite

For anyone short on space, the newest FireWire audio interface
from MOTU (www.motu.com) is its most compact yet. The UltraLite
($549) is a half-rackspace device that brings 24-bit, 96 kHz record-
ing to your Mac or PC. The UltraLite has two XLR/TRS-combo mic
and instrument inputs with preamps, six balanced TRS inputs, ten
balanced TRS outputs, a stereo headphone output, 96 kHz S/PDIF
1/0, MIDI In and Out, two FireWire ports, and 48V phantom power. A
built-in 8-bus mixer lets you create four independent stereo mixes to
monitor any combination of inputs through any stereo output with
virtually no latency or strain on your computers CPU. The UltraLite
can draw power directly from the FireWire bus or, for use as a stand-
alone mixer, from the included DC power suoply. If you need more
channels, you can daisy-chain additional MOTU FireWire interfaces.

The UltraLite’s front-panel trim knobs give you 24 dB of gain
in 1 dB increments, and 3-position pad switches let you select
0,-18, or -36 dB, for a total gain range of 60 ¢B. A backlit LCD
shows 8-segment level meters for all inputs and outputs simultane-
ously. Onboard SMPTE features can generate or sync to timecode.
You can control everything either from the front panel or by using
the accompanying CueMix Console software (Mac/Win). AudioDesk
workstation software (Mac} is also included.

[ Morrison Digital Trumpet

20

For more than 20 years since the MIDI revolution began,
brass-instrument players were sadly neglected. At long last,
Australian manufacturer Marshall Morrison Instruments (its
U.S. distributor is Patchman Music, www.patchmanmusic
.com) has come to their rescue with the Morrison Digital Trumpet
($2,495). The MDT is an electronic brass-style MIDI controller
with a steel trumpet mouthpiece and a standard stainless-steel

ELECTRONIC MUSICIAN JUNE 2006

valve movement that requires a trumpetlike hand position,
making it easy to transition from acousic instruments.

The MDT gives you unigue expressive capabilities to play
any MIDI sound source and record your performances into any
MIDI software. Even brass players who have minimal skill can
play more than a 10-octave range for extensed periods.

The MDT lets you control loudness naturally, using your
breath, when used with breath-responsive patches. There’s no
need to perfect your embouchure—just blow. The breath sensor
facititates fast tonguing and smooth legatos. You choose notes
using a combination of normal right-hand trumpet fingerings
and left-hand buttons that select octaves and half octaves;
right-hand fingering is identical in every octave. Your right
thumb controls programmable parameters such as Pitch Bend
and vibrato. The MDT ships with a padded aluminum case, a
custom cable, and a universal power supply.

WWW.EMUSICIAN.COM



WELCOME TO DIGITAL RECORDING.
IT REALLY IS THIS EASY.

d f recording technolo

= 8, 12, and 16 channel mixer options. You decide.

* Record 24-bit/48kHz multi-channel audio direct to your

8, 12, and 16 channel mixers bring the analog and digital worlds computer via FireWire

= Enjoy transparent recording of your music with incredibly
clean, high-quality mic preamps

 Spice up your mix with 99 built-in effects and a 3-band EQ per

channel
additional devices. Compact and affordabie, the powerful MultiMix » Cubase LE recording and editing software included. Mix, edit
seri ffers tt f | affordabiiity } f t and enhance your recordings with EQ, dynamics and other

software piuq— in effects
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WHAT'S NEW

Tascam CD-RW900

Tascam (www.tascam.com) is shipping
its CD-RW300 ($679), a rackmount CD
recorder that lets you change the pitch
and speed of recordings by +16 percent. What's more, you can
change key by semitones by as much as half an octave up or
down without affecting playback speed. The unit can change
speed without affecting pitch, too. The CD-RW900, which
replaces the CD-RW750, can read MP3 files and enables you
to navigate to directories on CDs and organize files into fold-
ers before burning. The 2-rackspace device can display CD Text
and MP3 1D3 tags, allowing you to read the names of tracks as
they play. A PS/2 keyboard input lets you enter track names and
quickly access menu functions with a single keystroke.

TASCAM CD-RWR00

The CD-RW900 has unbalanced RCA inputs and out-
puts, coaxial and optical S/PDIF ports, and dedicated input-
level controls. It records 16-bit, 44.1 kHz audio and converts
sampling rates ranging from 32 kHz to 48 kHz. An Auto Track
Increment function automatically divides tracks by recogniz-
ing the end of one and the beginning of the next. Supported
playback modes include All, Single, Program, Random, and
Repeat. The CD-RWS00's accompanying wireless remote con
trol duplicates most front-panel functions.

Sound Advice

Sony Media Software (www
.sonymediasoftware.com) is
shipping the second collec-
tion of five discs in its Sony
Pictures Sound Effects Series.
The effects in volumes 6
through 10 ($399.95) are
generally more abstract than
the sounds in the first five
— volumes. Each CD-ROM con-
tains an assortment of 16-

bit WAV files in specific categories. Volume 6 concentrates on
science-fiction, fantasy, and horror sounds. Volume 7 focuses
on weapons and combat, including explosions in 5.1 surround.
In addition to wind and thunder, volume 8 contains recordings
of a barnyard, traffic, insects,
church bells, and similar
ambient backgrounds. The
remaining two discs feature
vintage vehicles, antique
machinery, historical battles,
and other period effects.
Three sound libraries
from Big Fish Audio (www
.bigfishaudio.com) aim
to give your hip-hop pro-
ductions a coast-to-coast
perspective on the urban
underground. Off the Hook
Hip-Hop is available in three

Darvy Sansi Bap gad g Map Commrurnon Ky
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editions: East Coast, West Coast, and Dirty South ($99.95
each, $269.95 bundle). Each DVD-ROM contains one-shot
samples, drum loops, and construction kits in 26-b.t Apple
Loops, REX, and WAV formats. Featuring funky rhythms,
guitar licks, piano chords, synth stabs, horn hits, and an
assortment of additional elements, the Off the Hook Hip-Hop
series furnishes tracks you can use to assemble complete
songs that reflect the cultural attitudes of cities in three
parts of the country.
One of civiliza-
tion’s richest musical
traditions comes from
Indonesia, home of the
highly percussive and
otherworldly gamelan
and jegog ensembles.
Now Discovery Sound
(www.discoverysound
.com) has delivered
the sounds of Bali and

Java in Indonesia the
Magic ($55), a sample
CD-ROM produced by popular Japanese musician Makoto
Kubota. The disc contains 606 MB of loops and phrases in
Acidized WAV and REX2 formats, and an assortment of instru
ments for Native Instruments Kontakt and Battery and MOTU
MachFive. Featured sounds include voices singing and chant-
ing, the xylophone-like rindik, a bamboo flute called the suling,
a two-stringed fiddle called the rubab, and percussion instru-
ments such as the gendang and barangan.

WWW.EMUSICIAN.COM



DUAL STEREO GATE | COMPRESSOR

New Dynamic Duo from TC Electronic

Complex dynamic live sound is now an all access area for sound engineers or performing bands and DJs in
charge of their own PA. With the new C300 dual stereo compressor/gate processor, TC Electronic gives you
instant access to the most effective dynamics tools - guaranteed to transform your sound. C300 is a dual
engine dynamics processor with both analog and digital 1/0 and it comes with a comprehensive selection
of source-based presets. Choose between vocal, guitar, percussion, keyboard, horn, and full-range preset
types — all are directly accessible from the user-friendly front panel. TC’s new style compression makes it
possible to emphasize low-level details and bring out expression and character in vocals, guitars and all other
signal sources. C300 is your all access pass to a world of unprecedented dynamics and clarity in live sound.

Main Features

> Dual engine compressor/limiter gate/expander

*» 16 compressor/limiter presets and 16 gate/expander presets optimized
for selectable audio sources

> Intelligent TC multi-band and full-band technology

» Detail enhancement via new style compression

» Flexible routing gives you all standard combinations of link modes
+ a stereo serial mode that virtually gives you an extra device

* No nonsense user interface

t.c. electronic

TC ELECTRONIC A/S DENMARK » @ +45 8742 7000
TC ELECTRONIC INC USA » © (818) 665 4900 » MAIL: INFO@TCELECTRONIC.COM
WWW. TCELECTRONIC.COM



WHAT'S NEW
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' Sony Acid Pro 6

Sony Media Software (www.sonymediasoftware.com)
has updated its flagship loop sequencer, Acid Pro 6
(Win, $499.95), with significant enhancements to its
multitrack recording capabilities. Now you can simul-
taneously record multiple tracks of 24-bit, 192 Hz
audio and MIDI into the Timeline, using methods such
as step recording, continuous looping, and punch-in
and -out. As you record, you can monitor your input
through the effects, allowing you to hear exactly what's being
recorded. Each track can contain numerous media files such
as one-shots, beat-mapped events, and disk-based files with
automatic crossfades.

Acid Pro b lets you manipulate MIDI data on the Timeline
using a piano-roll or drum-grid interface. You can edit notes,
duration, Velocity, Pitch Bend, quantization, swing, and other
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MIDI parameters. You can rearrange time-based audio and MIDI
segments across multiple tracks using the Project Sections fea-
ture, and easily create custom templates using the Drum Map
editor. Acid Pro 6 supports external control surfaces, facilitat-
ing hands-on mixing, transport control, and effects automation.
Bundled with Acid Pro 6 is a special edition of Native Instruments
Kompakt and more than 120 sampled instruments.

Download of the Month

NUSOFTING GROOVE ANALOGIZER (WIN)

Groove Analogizer ($29), a Windows VST effects plug-in from
Luigi Felici of NUSofting, is a percussion-oriented synth with drum
sounds that you trigger using envelope followers rather than play-
ing directly. You can insert Groove Analogizer in either an audio
or a virtual-instrument track. It is most flexible when you use it to
process a drum synth or a sequencer (see Web Clip 1).

Groove Analogizer’s control panel tells the whole story:
there are three identical channels, each containing an envelope
follower and an oscillator geared to synthesizing percussion
sounds. The envelope follower incorporates a bandpass filter
for limiting the frequency range that triggers the channel. The

S S — s T e

alogizer
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trigger signal can also be limited to either side of the stereo
input, and a sensitivity knob gives you further control over
triggering. For example, you could set up two channels with dif-
ferent inputs, each of which triggers on only snare-drum hits,
but with one channel triggering on every hit while the other
triggers on only loud hits.

Each oscillator has a single release envelope that controls
amplitude. Optionally, you can also apply it to pitch to affect
positive or negative pitch bend. The release-envelope amount
tracks the envelope follower, meaning that louder incoming
notes result in more envelope modulation. The oscillator’s
Timbre knob controls the mix of noise with the oscillator’s
waveform. You can vary the waveform from a sine wave
to what sounds like a narrow-band pulse, and the oscil-
lator can modulate its own frequency for even greater
harmonic content.

Each Groove Analogizer channel has controls for
volume, pan, and a prevolume send to a global stereo
feedback-delay line. You can slightly offset the left and
right delays using the Stereo Offset slider, and the
delay line has its own volume control. Instead of a wet/
dry control, the plug-in has separate faders for the wet
and dry signals.

As with many envelope-follower effects, setting up
Groove Analogizer to follow a drum groove can be a bit
touchy, but it’s well worth the effort for the spice it can add
to a basic drum track. You can download a save-disabled,
time-limited demo from the NUSofting Web EM
site (http://nusofting ligihsynth.com). gnoGg

—Len Sasso
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WHAT'S NEW

Get Smart

Twelve years ago, Blair Jackson launched a column in Mix
called “Classic Tracks,” in which he and a handful of other
authors investigated the stories behind a series of hit songs.
Now Mix Books (www
.buyprism.com) has pub-
lished a “best of” com-
pilation entitled Classic
Tracks ($24.95), edited
(and mostly written)
by Jackson. Thirty-one
chapters reveal the back-
grounds of recording

Phe studign, ook

ions resulting in hit
e sessio sulting
three

songs familiar to every-
one, from Roy Orbison’s
“Only the Lonely” to
Dire Straits’ “Money for

Nothing.” In fascinating
conversations with chart-
topping producers, engineers, and artists, the authors present
a history of pop music, one song at a time.

Hot on the heels of its Absynth 3 Tutorial DVD, Native
Instraments (www.native-instruments.com) is shipping the
new Kontakt 2 Tutorial
DVD (Mac/Win, $59).
Featuring six hours of
QuickTime video content,
the 3.87 GB disc delivers
clear and detailed explana-
ﬁﬁ' tions of the powerful soft-

TUTORIAL DYD

@ KDNTI\KT
&'

__.- ;; ware sampler. Host Brian
Smith guides you through
nine chapters offering
step-by-step instruction
on topics ranging from
grasping Kontakt 2’s user

10T001AL BY0
KONTAKT 2 MADE EASY )
3 (m new instruments to beat

interface and creating

slicing and convolution.
Supplementary materials
include interviews with two film composers and Kontakt 2's
designer, as well as instrument presets and audio samples used
far the hands-on lessons.

If you own Native Instruments Guitar Rig, you've already
discovered the broad range of capabilities made possible by
software models of guitar amps, speakers, mics, and effects.
Guitar Rig 2 Power! ($34.99), written by EM author Orren
Mertan and published by Thomson Course Technology (www
.courseptr.com), aims to maximize your creative potential by
explaining Guitar Rig 2's myriad components. Beginning with
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an overview, Merton describes every parameter and tells you
how to integrate your computer and guitar into live perfor

mance and studio setups. You'll learn to select amp and cabi

net models, master a wide range of effects, make the most
of banks and presets, and exploit Guitar Rig’s programming
potential to build custom presets from scratch.

Also from Thomson Course Technology, The SM.A.R.T.
Guide to Becoming a Successful Producer/Engineer ($39.99) is a
thorough introduction to the technical and creative aspects
of recording. One of
half a dozen SM.AR.T.
(Serious Musicand Audio
Recording Techniques)
titles by Bill Gibson,
the 283-page book cov-

Becoming a

successful
Producer/Engineer

ers the fundamentals of

LTINS

music production from
a practical perspective.
In addition to showing

. By Bill Gibson
you the ropes regarding SO .

=

recording, mixing, and
mastering, Gibson tells
you how to locate jobs,
secure financial backing,
establish budgets, and
deal with artists’ person-

alities. Case studies examine popular songs by U2, Black Eyed
Peas, and Keith Urban. The endosed video DVD supplies video
and audio clips that illustrate various topics of discussion.
When you're trying to learn your way around software,
nothing is more helpful than step-by-step guidance. That’s
just what you'll find in Pro Tools for Musicians and Songwriters
($44.99), written by Gina
o G VR Fant-Saez and published
by Peachpit Press (www
.peachpitpress.com).
Packed with color screen
the 539-page
book focuses on Pro
Tools LE 7 and Pro Tools
M-Powered 7. It begins
by assuming you know

shots,

Sprond mrars fleme covating pour
il and bous e strogylioy
ik st iwers ond hasdmary!

Gina Fant-Saez

nothing about making
music with computers
and takes you from ini-
tial setup through all the stages of recording, editing, mixing,
and exporting your song. Along the way, you'll learn about
using soft synths, effects, markers, automation, and mare.
Additional chapters show how to tap into online resources and
collaborate with other musicians over the Internet.
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E\?&drything
at its Best

Our Sales Engineers maintain the highest standards of product
knowledge empowering you to make wise and ultimately money-saving

Call choices.

Sweetwater our warehouse is literally bursting at the seams with every imaginable
today and brand from Ableton to Zoom. Everyone from hobbyist to platinum-

enjoy the best selling producer can find exactly what they need at Sweetwater.

of everything we work overtime to provide the fastest shipping turnaround in the
and everything business — and we even went one better: We created the best FREE
at its best! shipping deal available anywhere.

We want YOU to be happy long after you've gotten your gear — so
we maintain world-class service and tech support — to equal the
best of everything available at Sweetwater.

TO FIND OUT MORE, CALL SWEETWATER TODAY

music technology direg -‘ 1-800'222'4700
\, www.sweetwater.com
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Off The Hook Hip
Hop: Dirty South

WAV/REX/Apple Loops

This is'as dirty as it gets. From the legendary Off the Hook

sounds that make hits, this library is a must.

Nu Metal City

WAV/REX/Apple Loops

A"head-banging collection of construction kits covering a

Platinum
Essentials 2

!69!!
WAV/REX/Apple Loops

o oy ~

Well_.well__well, guess who's back with another bag full of
series, these construction kits flow with some serious Southern Platinum hits. The west coast phenomenon Keith a.k.a Clizark
Hip Hop flavor. 2116 loops and seunds including drums, synths, can't be stopped. We snatched him outta Snoop's studio to finish
erectric bass, organs. guitars, rhodes, strings, percussion and this sequel. anded with more Hip Hop and R&B construction kits,
more. Plus a ton of bonus material' With enough crunk juice to Platinum Essentials 2 contains all the sounds you've been askin' for,
fill your pimp cup twice, you can ride with these tracks from St. completely broken down. From bangin' beats and nasty bass
Loius to r\rew Orleans and back. Packed with the beats and samples to wicked synth and vicious sounds, nobody's puttin’ it

down west coast style like Clizark.

Chill: Downtempo
Loops and Beats

99
WAV/REX/Apple Loops

his"loungin’ set of construction kits draw from jazz,

varlet( of styles, including Nu Metal, Metalcore, Death Metal, hip hop, dub, funk. soul, ambient, and pop to create a
and Industrial Rock. Inspired by the music of such artists as whole new downtempo experience. Drums, guitars,
Slipknot, Korn, Anthrax, and Nine Inch Nails, NU METAL CITY keys, electric and acoustic bass, flutes and more gel
features live and programmed drums,screamin’ guitars, electric somewhere between 60 and 110 bpm. Sometimes a
bass, synths, turntable FX, and atmospheres. If you're lookin, little jazzy, sometimes a little old school, but always
for butt-kicking loops with a hardcore attitude, welcome to NU the perfect combination of reclined head bobbin'
METAL AITY. lazy pleasure.
Success... Off The Hook Hip Rush
Hop: East Coast
199x h908
WAV/REX/

Today’s top producers
and composers rely on
Big Fish Audio for quality,
authenticity and value.

“Great variety of sounds, easy to
use...Big Fish Audio’s quality
stands out in the track..makes
my stuff sound great!”

Jeff Carruthers
Producer: Boney James, Paul Brown,
Peter White, Jeffrey Osborne

Web

Search, Demo, Buy - Free Shipping
www.bigfishaudio.com/

Podcast

Hear what's new. Join our Podcast at

.
www_bigfishaudio.com/podcast
ﬁ BFA TV

See what the pros say about Big Fish Audio.

www bigfishaudio.com/tv

- ~ . .z
Anthony Myers and company are back with that

clubs...this is anotl

WAV/REX/Apple L
pple Loops Apple Loops

ood-pulsing, heart racing rh{thms and

East coast flava, it doesn't get any better than Off the melodies of House and Trance like you've
Hook. Check out the new hot construction kits, never heard them before. From ethereat
guitar licks and loops, drum hits and sounds, and synths to driving bass, all the material you
Straiﬁﬁt from the underiround hip hog need to get your tracks into the biggest

t

er one you must have! No dou clubs is right here. Over 1.3 gigs of pure
adrenaline in REX2, WAV and Apple

Loops format. You need RUSH.
First Call Horns

2299
Kontakt Player/Plug-in
(VSTI/RTAS/AVU/Dxi™
299" )
GigaStudio Youusingerepion
The first call liBrary for a modern horn Virtual Instrument. No An incredible selection of
more having to rely on orchestral brass for your modern horn samples direct from Andy
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sections chromatically sampled, plus a ton of riffs, combinations & male and female
improvisations. synth basslines, pads
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is is the F tar onslaught you've been waiting for! A
guitar virtual instrument done right, with over |l gigs of
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hammer-ons, bends and lots more, so you can create your
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licks, congas, bongos, and hand percussion. If you're looking
for loops with a groove, take a trip to SOUL CHZY.
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percussion. Whether you like your jazz cool or hot, NU JAZZ CITY is tempos most slow, this is the collection for you.
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whole world knows who they are! And if you're looking samples and more. Spice your groove with dusty rhodes chords,
to produce tracks that the whole world is hearing( this is smooth and warm pads, funky basstones, synths, riffs and FX-Vox
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other material to create something that's ready for radio.

bigfishaudio.com



30

TECH PAGE

Nanoprocessors . swime

IBM hints at more powerful processing chips.

FIG. 1: IBM's
nanotube-based
ring oscillator is

one-fifth the width
of a human hair.

I t is well known that to make integrated circuits faster
and more powerful, the individual elements within
them must be made smaller, leading Intel cofounder
Gordon Moore to postulate that the number of tran-
sistors per square inch within integrated circuits (ICs)
would double every 18 months. However, it is also well

known that this trend cannot continue forever; at some

COURTESY I1BM

point, those elements will reach atomic proportions,
and where do we go from there?

IC elements haven’t achieved atomic sizes yet, but
research at IBM’s Thomas Watson Research Center (www
.research.ibm.com) in New York could bring them close
tothe molecularlevel. IBM scientists recently announced
that they have created the first complete circuit based
on a single carbon-nanotube molecule using standard
semiconductor processes.

Carbon nanotubes are molecules of carbon atoms
that resemble microscopic rolls of chicken wire that are
50,000 times thinner than a human hair. Their unique
electrical properties, such as ultralow resistance, could
allow them to carry higher current densities than any
interconnecting material used in today’s chips, which are
becoming limited by an effect called phonon scattering.

ELECTRONIC MUSICIAN JUNE 2006

As more transistors are packed into chips, an electron’s
movement is hindered when it becomes coupled to vibra-
tions in the surrounding lattice, increasing resistance and
limiting speed. That does not occur in a one-dimensional
conductor such as a carbon nanotube.

The circuit built by the IBM team is called a ring
oscillator, and it consists of 12 field-effect transistors
laid along a carbon nanotube 18 microns long, which is
about one-fifth the width of a human hair (see Fig. 1).
Ring oscillators are used by chip makers to evaluate new
manufacturing processes or materials, because their
properties provide a good indication of how potential
technologies will perform when used to construct com-
plete ICs. As a result, IBM can now use a ring oscillator
to test the performance of nanotube-based transistors
and circuits in complete chip designs.

“Carbon-nanotube transistors have the potential to
outperform state-of-the-art silicon devices,” says Dr. T. C.
Chen, vice president of science and technology at IBM
Research. “"However, scientists have focused so far on
fabricating and optimizing individual carbon-nanotube
transistors. Now we can evaluate the potential of carbon-
nanotube electronics in complete circuits—a critical step
toward the integration of the technology with existing
chip-making techniques.”

The nanotube ring oscillator was able to achieve
a clock speed of 50 MHz, which is positively poky
compared with the gigahertz speed of today’s micro-
processors. However, it's almost a million times faster
than previously demonstrated circuits consisting of
multiple nanotubes. IBM believes that new fabrication
processes will eventually lead to superior performance
from nanotube electronics.

According to IBM research staffer Joerg Appenzeller,
“This isn’t about making the circuits smaller; it’s about
making them faster. Nanotubes fit the characteristics
we need to advance high-end processing. We are explor-
ing moving beyond silicon-based chips to significantly
boost the performance of PCs. Silicon chips will continue
to improve, but we need to look ahead decades into the
future. There are a lot of issues still to be resolved, but
we believe that the nanotubes can complement silicon
chip technology.” This is great news for all electronic
musicians, but don’t get too excited—it will be years
before nanoprocessors become commercially available.
Still, we can dream, can’t we? EM
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Sonic Brushstrokes . ...

Matthew Smith's improvised symphonies.

A lthough some of Matthew Smith’s symphonies last
more than 40 minutes, it takes less than 30 sec-
onds to realize how unusual they are. Smith, a painter
for most of his life, abruptly put down the brush eight
years ago and has since turned to composing music full-
time. Archaic (Innova, 2005) is his first release as a com-
poser and solo artist, highlighting three larger pieces
created between 2001 and 2003.

Working from his attic studio, Smith eschews tra-
ditional orchestration. Instead, he draws sounds for his
symphonies out of his collection of odd and exotic instru-
ments—from the anklung (a set of Asian bamboo pitched
rattles) to jaw harps to orchestral percussion. His pieces
are orchestrated with unpredictable combinations of

these instruments. For example, Archaic

MATHEN ST

'

' qrchqic E)egins :/vith I'Tis S}.rmphony 8,'which is?
[ ‘ | scored” for eight jaw harps, six Suzuki
' violins, strings, and percussion.

I use the word scored loosely, because
Smith’s works are primarily improvised.
With few preconceived ideas, he com-

poses by tracking into his Digidesign Pro

COURTESY MATTHEW SMITH

Archaic/Matthew Smith
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Tools | HD 1 and 96 1/0 rig (running on an Apple Power Mac
G4/933) from start to finish. He typically close-mics his
instruments with a Neumann KM 184 and a Blue Dragonfly
through a Great River MP 2 mic pre. Using a 22-inch
Apple Cinema Display for viewing Pro Tools, he builds up
extremely dense textures by layering, often tracking more
than 20 passes of the same instrument.

Smith’s process is almost completely intuitive and
spontaneous, and is totally organic. He relies solely on
recorded acoustic instruments and never uses synths,
samplers, or sound-design processing. He deviates from
his normal production process on just one piece on
Archaic, recording some of the tracks with a gifted chamber
ensemble called Zeitgeist (for which he named the piece).

Smith prefers strings, and his admitted favorite is
the Suzuki violin, a one-sixteenth-size violin designed
for small children. “I borrowed my four-year-old son’s
violin and never gave it back. The sound is hauntingly
plaintive and voicelike.”

Once his initial tracking is complete, he sifts
through the tracks, using a subtractive process involv-
ing Pro Tools’ mute and volume automation to carve
out the form of the composition. Most of the tracks on
Archaic are complete takes that have been shaped in that
way, with relatively little editing. “The digital domain
allows me to be the composer, the performer, and the
conductor. | spend days finessing the balance of auto-
mated volume and muting. The layering of a group of
instruments can create a sound that cannot be traced to
its original sources.” On Archaic the technology is a tool
that enhances, rather than directs, the process.

Smith then subtly applies EQ and compression using
Waves Renaissance plug-ins, and adds dimension using
the Renaissance Reverb. “I like the sonic ambiguity of
a close-miked instrument mixed with the reverb of an
orchestra hall,” he says. “It’s a kind of unstable marriage
of intimacy and deep space.” Smith monitors his mixes
using Mackie HR824s. Archaic was mastered by his long-
time friend Greg Reierson at Rare Form Mastering.

One great strength of a DAW is ease of use, which
gives musicians such as Smith direct access to high-
powered creative tools. “I always tell people how lucky I
feel to be around right when all this complex digital gear
has become available to the home-studio composer.” EM
For more information, visit www.innova.mu/artist1
.asp?skulD=226.
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The nuts and
bolts of
recording
impulse
responses.

onvolution reverb is rapidly gaining popularity as a powerful sonic tool. Though there is a

lot of information describing the theory (see the excellent article “Convolution Number

Nine” in the June 1999 issue of EM and “Trading Spaces” in the October 2004 issue, avail-
able online at www.emusidan.com), not much has been written about how to record the impulse
responses used by convolution reverbs. As a result, many people do not take advantage of con-
volution’s full potential.

In this article, I will provide a condensed overview of how convolution works and focus on
the steps needed to make recordings suitable for use with convolution reverbs. Convolution
software offers huge potential for sonic manipulation, and as you will see, even those on
a small budget can blaze new trails into sonic territory using convolution and their own
recordings.

React and Respond

Convolution software uses an impulse response and a dry signal as input. An impulse response
(IR) is what results when you feed an impulse to some system (see the sidebar “Impulse Response
Glossary” for a list of terms commonly associated with convalution). It is the sonic signature
of a microphone, loudspeaker, filter, concert hall, or anything else a sound might pass through.
An impulse, or “spike,” is typically an extremely short transient that contains all frequencies,
like white noise. In the digital realm, this is approximated as a one-sample-long dick at full
amplitude. The reverberation that an impulse produces in any acoustic environment is that
environment'’s impulse response.

WWW.EMUSICIAN.COM




Convolution, in practice, is the process of multi-
plying two audio signals in the frequency domain. This
involves sending two audio samples through fast Fourier
transform (FFT) algorithms, multiplying their spectra,
running the product through an inverse FFT (IFFT), and
playing back the results. (See “Square One: Look Through
Any Window” in the July 2004 issue for more on FFT.)
Of course, the phrase “multiplying two audio signals in
the frequency domain” doesn’t convey the sound of con-
volution. The results of convolving sounds are completely
dependent on the sources, more so than with most
effects. The best way to get a sense of what convolution is
like is to listen to an example (see Web Clip 1). Imagine
convolving a drum loop with a short, breathy flute sound.
The result sounds a bit like someone playing a staccato
rhythm on a flute (see Web Clip 2).

Why So Impulsive?

IR-based reverb is exciting because it sidesteps the cen-
tral problem in designing reverb units. The true test
of a reverb algorithm has always been whether it can
convincingly produce the warm sound of a good, spa-
cious concert hall. With IR-based reverb, the sound of
the fabled “great concert hall” is captured, and then a
plug-in convolves dry audio material with the hall’s IR.
That results in the dry material sounding as if it were
recorded in the concert hall. Convolution plug-ins are
commonly billed as being able to place your sounds in
a “real acoustic environment.” It's a hefty claim, but the
sound they can provide often measures up.

If you'd like to test the claim for yourself, there
are many convolution reverbs on the market, includ-
ing both software and hardware units (see the sidebar
“Manufacturers” for a list of companies mentioned in

this article). A perennial favorite of

FIG. 2: A loud impulse, such as a gunshot, can overload a condenser
mic and clip, as shown here.

other types of audio gear, the sounds themselves matter
most. Starting with good material will always give better
results, regardless of equipment.

“Good” material, however, is not always easy to
come by. If you need your guitar to sound like it was
recorded in a World War Il-era submarine ballast tank,
you have limited options. If you're going to use convolu-
tion reverb to get the sound, you'll need an IR sample
from a ballast tank. The Internet is a good place to start,
but often you'll be left cold by low-quality IRs or a lack
of anything appropriate. This leaves the would-be gui-
tarist/submariner with the task of recording his or her
own IR. Easier said than done, you say? Yes, but luckily
not by much.

Truth Is More Practical Than Fiction

Impulse responses are surprisingly simple to record,
but attention to detail is critical. There are two general
methods of going about it. One uses an explosive sound
(“spiking”) and the other a frequency-swept sine wave
(“sweeping”). Although you can record the impulse

FIG. 1: Christian Knufinke's free SIR  the budget-minded user is Christian  response of nearly anything, the assumption is that the
Impulse Response Processor runs as a VST Knufinke’sfree SIRImpulseResponse IR is reverberant in nature.
effects plug-in and can use any WAV fileas  Processor, available in Windows- A few principles apply to both methods. First, the
an impulse response. You can alter the IR only VST format (see Fig. 1). On the  signal-to-noise level is more important than usual.

in a variety of ways before it is appliedto  Mac, Tom Erbe’s free Soundhack has  Minimizing noise is always key, but ambient noise is par-
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an audio file.  long been touted for its convolution
capabilities. There are
also commercial con-
volution plug-ins with
prices ranging from
$12.95 to $800, and
corresponding feature
sets. It’s up to you to
decide what software
is most appropriate,
but for the remain-
der of this article, I'll
assume that you're
working with only
common, basic fea-
tures. As with many
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ticularly troublesome when recording IRs. The nature of
convolution causes anything that shares frequencies with
the input to be emphasized, including background noise.
Air-conditioning, heating, road noise, machinery, and
wind are things to listen for carefully. Even when using
high-quality equipment, unwanted background noise
might easily drown out the quiet tail of the reverberation.
When setting up for recording, take a few minutes to
listen for any ambient noise in the space and take all feasi-
ble steps to reduce it. If the ventilation can be shut off, do
it. Noisy appliances? Unplug them. A blanket draped over
a loud air vent might work wonders on the noise floor.
Similar steps could improve any recording, but especially
an IR, since what you're recording is the space itself. You
can’t take a church hall and put it in a sound isolation
booth, so do as much preparation as you can on-site.

WWW.EMUSICIAN.COM
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ing on Impulse

The Sound of Silence

Keep in mind that the recording will be used
to process your sound later, and any quirk
introduced at the recording stage will resur-
face noticeably during convolution. You're
not just taking the impulse response of the
room; you're taking the impulse response of
the room, the microphones, the cables, the
portable recorder, and everything in between.
Because every aspect of the recording affects
the results, many IR recordists use equip-
ment that is as flat, transparent, and neutral
as possible. Though coloration in other types
of recording is often desirable, it’s common to
avoid this when recording an IR. The goal is to
capture the space as accurately and neutrally
as possible. Not only the quality but also the arrange-
ment of the equipment will come through, so take care
with placement as well.

Documenting your setup is another practice that
becomes highly important when recording impulse
responses. You'll be using the same setup every time
you use the IR, so it’s a good idea to keep track of what
that setup is. Many experienced IR recordists take
numerous digital photos while working, especially of
the relative positions of microphones, the room itself,
and the sound source. Others keep a voice log on tape
with the IRs themselves. When it comes time to orga-
nize things, documentation is a bit of extra work that
you'll be glad you did.

It’s also a good idea to record

FIG. 4: The ORTF (Office de Radiodiffusion Télévision Frangaise) setup gives a

reasonably wide stereo image, is fairly mono compatible, and generally sounds
good over loudspeakers.

Just Shoot Me

Whatever your equipment situation, you need an
impulse to record. To capture a true acoustic impulse
response, you must excite the room at every audible
frequency and record the results. Unfortunately, it's not
possible to create a sound containing every frequency for
use as an impulse, so the next best thing is to use some
sort of explosion, which provides a suitable approxima-
tion. This has the added advantage of allowing you to
capture a wide range of frequencies at the same time.
The explosion can be a balloon popping or a starter pis-
tol firing, both of which have broad frequency profiles
and are short and loud.

Other advantages of this method are that it’s very
simple to execute and it requires minimal equipment

CHUCK DAHMER

FIG. 3: Sound travels in a random path  some reference material in the site  and preparation. Starter pistols and balloons are cheap,

within a space, reflecting off wallsonits  you're working in. That way, you can  easy to come by, and simple to operate. Also, once the

way to the mics. As a result, the sound  take the recorded reference mate- recording is done and the sounds are individually edited,

arrives at slightly different times at each  rial, convolve a dry version with the  the IRs are ready to drop into a convolver and use.

mic. A near-coincident configuration is best IR, and see how well it matches up. The disadvantages here are numerous, however.

suited to capturing this effect and helps ~ Then you can tweak the convolution  The main technical problem is that any approximation

ensure that the recorded sound has a sense  parameters to get the most realistic  of a “true” impulse (that is, one that spans all frequen-

of space and directionality.

effects from your IR.

cies) is bound to be imperfect. Starter pistols and, to a
lesser extent, balloons are decent approximations, but
they do have their own frequency characteristics that
deviate significantly from pure white noise. This in turn
will color any material processed with an IR created this
way. Low frequencies in particular are often lacking.
There are also differences among pistols: a .22 caliber
pistol is cheaper but produces much less bass than a .38
caliber. In my experience, many of the cheapest starter
pistols are unreliable and can jam or break during use, so
remember that you get what you pay for.

Aside from their frequency coloration, balloons are
not as suitable for larger spaces because they’re simply not
loud enough to fully excite the room. When they can be
used, problems with consistency arise. A balloon bursting
can’t be repeated exactly. Even if you could inflate each to
the same pressure, significant variations in the balloons

CHUCK DAHMER

themselves would introduce inconsistencies. For example,
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the amplitude and frequency profiles will vary noticeably.
Similar inconsistencies also affect starter pistol blanks.

When using a starter pistol, several nonacoustical
problems arise. For instance, there are bans on gun rep-
licas in many areas. If starter pistols are illegal, contact
the police and try to get dispensation to use the gun,
or switch to another method. Even if starter pistols
aren’t verboten, notifying the police about your plans
beforehand will prevent their having to respond to a
neighbor’s report of gunfire. If starter pistols are per-
mitted, the sound and sight of a gun may still alarm
bystanders if you happen to be recording outdoors.
Permission is obviously needed anytime you're shoot-
ing a starter pistol indoors, and this may be hard to
come by at churches, opera houses, or auditoriums.
Also, even though starter pistols can't fire bullets, any
explosive device carries some physical risk. Eye protec-
tion is always recommended. All things considered, the
supposed ease and convenience of using a starter pistol
seems to evaporate.

Pop Music

However, despite the problems with the explosive meth-
ods, using balloons or starter pistols is a lot cheaper and
easier than using a sine-sweep rig, and with care and dili-
gence they can give decent results. First, consider where
you'll be recording. The location will determine whether
you use a gun or a balloon, whether you use dynamic or
condenser mics, and where you place the mics.

From here on, I'll assume that the recording will be
done in stereo. (For a good overview of stereo recording,
see “Double Your Pleasure” in the June 2000 issue.) It is
possible to create mono IR recordings, but monophonic
reverb is significantly less realistic than stereo. Once
preliminary preparations are squared away, the first

choice to make is what microphone

FIG. 6: When using twa omni mics, more sound from the area

between and behind the mics is captured. Cardioids, aside from
rejecting sound behind and to the sides, also tend to color the
off-axis sound that they pick up, giving the neutrality advantage
to omnis as well.

details in a reverb tail. Although most mic techniques
in IR recording apply to both spike and sweep methods,
condenser mics are easily overloaded by the high SPL of
a gun going off nearby (see Fig. 2 and Web Clip 3). This
introduces distortion at the microphone stage, regard-
less of gain settings. If that occurs, you can move far-
ther away, or try switching to dynamic mics, which can
better handle extreme transients. As a rule of thumb,
make sure the gun is at least 50 feet away when using
condensers.

There are other special considerations when using
a gun. While setting levels, it’s important to remember
that the gun will produce a very loud, fast transient. The
peak should have quite a bit of headroom to avoid clip-
ping. But be careful: due to the extremely fast decay of
the gunshot, level meters might not give an accurate

CHUCK DAHMER

FIG. 5: The NOS (Nederlandse Omroep  to use. (This will apply when using  reading of the peak level. If that is the case, you'll need

Stichting) standard is qualitatively the sweep method as well.) to set the gain even lower than the meters indicate. The
similar to ORTF. When recording impulse Generally, condenser mics are  best way to make sure you have enough headroom is to
responses, choosing the right setup will  more appropriate for capturing IRs.  listen closely to a test recording. In smaller spaces, you
depend on the room’s characteristicsand  Their higher sensitivities are par- may need to use dynamic mics or switch methods if clip-
how you want the IR to sound.  ticularly suited to picking up the ping can’t be avoided.

Once you've gotten past the pitfalls of distortion,
decide what effect you want from the IR. Microphone
placement will affect the output when the IR is used,
as if the processed material were recorded with that
setup. Unless you're looking for a special effect, the mic
technique you use will probably be similar to standard
distant stereo-recording techniques. With explosive
techniques, it is nearly impossible to record much direct
signal because of the extreme SPL. However, the goal is
to capture reverb, not direct signal, which can be added
later at the convolution stage.

Start by thinking about how you might mic an

instrument in the room. A practical way to find good

CHUCK DAHMER

spots to set up might look a little silly but is worthwhile.
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IPULSE RESPONSE GLOSSARY

Slowly move around the room, loudly clapping
your hands each time you change position.
Listen carefully to the reflected sound after each
clap. This will help in finding a “sweet spot” that
has the sound you're looking for. To get a more
accurate picture of what the mics will pick up
when you're spiking the room from a distance,
have a friend stand still and clap while you move
around. When using the sweep method, you can
play dry recordings over a loudspeaker to get
similar information.
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coincident or near-coincident pairs. Coincident  FIG. 7: Voxengo Impulse Modeler allows you to simulate the sound of an

pairs are great in small spaces, but unless you  imaginary room. The results can range from boring to surprisingly full of

intend to mix to mono, another technique may  character, and they are fairly realistic.

give more realistic results. Because stereo width
is an important perceptual element of reverb realism,
XY setups aren't ideal.

Near-coincident pairs are often better suited than
coincident for recording reverb because they allow repro-
duction of some stereo time delay. One reason for this is
that differences in early reflection time help establish per-
ceptual space and directionality (see Fig. 3). There are stan-
dardized near-coincident configurations that have proven
both popular and effective over the years, notably the
ORTF and NOS
standards (see
Figs. 4 and 5).

A variation

Here are some common terms that you will encounter in
the world of IR:

convolution: a mathematical process that when applied
to audic involves a simple multiplication of two signals in
the frequency domain.

convolution reverb: a type of plug-in that uses convolu-
tion and impulse responses of various spaces to simulate
the reverb those spaces produce.

deconvolution: when the impulse response is known,
a signal convolved with that impulse response can be
extracted by deconvolution. In practice, this is used to
extract impulse responses from sine-sweep recordings.

dynamic convolution: a technique that attempts
to simulate nonlinear systems by taking multiple
impulse responses at different amplitudes to capture
the nonlinearity.

impulse: also known as a Dirac function, an impulse is an
audio signal that has a duration approaching zero and an
amplitude approaching infinity.

impulse response: the output of a system when the input
is an impulse.

spike: another common name for an impulse.

ELECTRONIC MUSICIAN JUNE 2006

involves turn-
ing the mics
away from the
source, nor-
mally toward a
rear wall. Using
a rear-facing
setup is a mat-
ter of taste and
will increase
the amount of
indirect sound
in the record-
ing. Because
IR recording is
mainly about
capturing indi-
rect sound, this
technique is
fairly popular.
Additionally, it
may help when
using condens-
ers, since the
blast of sound

from a pistol will be attenuated somewhat before reach-
ing the capsule. If you have the time, try multiple set-
ups. Place the mics closer to the walls, farther apart,
and angle them up or down; always remember that if it
sounds good, it is good. Any clean IR recording has the
potential to become an interesting effect later on, even
if it wasn't recorded using standard techniques.

The Big Show

Capturing [Rs in alarger room like a concert hall or church
isn't fundamentally different from the process previously
described. There is more flexibility, however, in mic choice
and placement. Generally, the mics are placed in a spaced
configuration. Rather than centimeters apart, you may
separate the microphones by several meters. Again, you'll
want to consider the standard stereo setups as starting
points. To decide how to place the mics, consider how
you'd like the ambience track to sound if you were record-
ing an instrument in place of the gun or loudspeaker.
Focused or very wide stereo? Direct or indirect sound?
How distant should the sound be?

With a sound in mind, you can go about creating it.
Most IR recording is done with either omni or cardioid
pickup patterns. Cardioids are great for creating a sound
with more pronounced difference across the stereo field.
Even in closely spaced setups, the overlap between the
pickup patterns is small. This makes cardioids better for
setups in which the mics are angled to either side of the
source. As a general rule, a wider angle results in a wider
stereo field and wetter sound.

Because they pick up sound in all directions and
generally have a more neutral frequency response,
omnis are particularly suited for IR recording, espe-
cially in larger spaces. It’s often necessary to separate
omnis more than other mics. A setup with the mics on
either side of a stage would be appropriate.

An advantage to using omni mics is that they won’t
leave as much of a hole in the middle of the stereo field



(see Fig. 6). Omni mics are great for capturing ambience
and diffuse sound, especially with a wide spacing. With
closer spacing they still provide an open sound but may
lack stereo separation.

In a large venue, take time to experiment. Even
if you've just recorded a great-sounding IR, others
are worth capturing: there can be many ways to place
mics in a large space and get varied but equally pleas-
ant recordings. Some recordists take this idea very seri-
ously, capturing dozens of spots, from the front row to
the upper balconies.

Sweep Me off My Feet

The sweep method of recording IRs is somewhat more
complex, but it usually yields better results and, luckily,
carries a very low risk of getting you arrested. Rather
than generating every frequency at once, you play a
long sine tone that sweeps (normally) from 20 Hz to
20 kHz in the space and record it (see Web Clip 4). The
recording and the tone are then deconvolved, which is

essentially the reverse process of convolution. Software
utilities for deconvolution, such as Voxengo’s free
Deconvolver (Win), can also generate the sine sweeps
for you. The end result is an IR that is cleaner and more
balanced than one created using the explosive method.

There areissues with the sine-sweep method, aside from
the additional expense, but careful preparation can provide
solutions. For example, many speakers are not particularly
flat throughout their frequency range. If you know the fre-
quency response of the speaker you are using to play the
sweep tone, you can use an EQ to flatten it. Frequency plots
are often available online from the manufacturer. Although
they might not give you the exact plot for your specific unit,
they should serve as a rough guide. The same logic applies
to microphones. Careful equalization may greatly improve
your IR recordings.

Another problem is directionality. Many instru-
ments project sound in a 3-D pattern, and a starter
pistol or balloon projects sound omnidirectionally. A
loudspeaker, on the other hand, mostly projects sound
forward. Generally, the speaker (normally only one
speaker is used at a time) should face forward, out into
the hall, from center stage. Some convolution soft-
ware, such as Audio Ease Altiverb (Mac), supports a
“true-stereo” format, which involves making two ste-
reo recordings per IR, with the speaker first placed to
the left and then to the right, symmetrically. In this
technique both speakers are placed at the edges of the
virtual soundstage. Vertically, the microphones should
be placed at the height of the tweeter. The speaker

You can hear the natural warmth of our ribbon
microphones on generations of legendary
recordings. Since the 1950s, the M 160 and
M 130 continue to be produced in Germany to
their original specifications. For a well-rounded
mix, round out your mic collection with the
classic sound of beyerdynamic.

*Highly recommended.”
— EQ Magazine

*Obviously in a class by itself.”
— Electronic Musician
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should also be placed above the stage or floor in order
to avoid any odd resonances, and away from any walls.
The same goes for mics.

Once these two problems are dealt with, recording a
sweep is very much like the techniques described earlier.
Aside from microphones, though, there are a few techni-
cal considerations. Make sure you record according to the
specifications of the deconvolution software you intend
to use. It may be tricky to edit the recordings, so read the
manual beforehand. When deconvolving, the result will
be cleaner and less noisy when the recorded sweep is lon-
ger. A totally silent room might need a sweep of less than

Introducin

10 seconds, whereas an IR recorded with road noise in the
background might be very noisy unless the sweep is hun-
dreds of seconds or longer. The signal-to-noise ratio tends
toimprove with sweep length: alonger sweep means more
signal, and more signal means a better noise ratio.

In addition, silence needs to be recorded after the
sweep to accommodate the reverb’s full decay time. Most
software programs require a period of silence after the
tone that is equal to several times the decay time.

Also be aware that deconvolution has the potential
to cause serious distortion. If the dry and wet sweeps are
not trimmed and aligned properly during the deconvo-
lution process, the resulting impulse may
be smeared in time or frequency or may
have an incorrect length. After all is said
and done, however, the sweep method
should provide an eminently usable, high-
quality IR.

Think Inside the Box

IR recording is not limited to churches and
concert halls. Real is nice, but what about
great fake reverb? Many musicians have
applied IR techniques to studio gear to
capture classic sounds from pricey hard-
ware units. This technique is the simplest
yet. Feed a sine sweep directly to the device
you're capturing, record the output, and
deconvolve it. Everything from a pristine
Lexicon unit to a toy tape recorder is fair
game (see Web Clip 5).

This article focuses on stereo, but a
lot of IR recording is done for multichan-
nel systems. Recording a multichannel
IR is conceptually similar to recording
in stereo but obviously requires more
equipment and expertise.

Take care once your IRs are recorded.
Always keep samples at the highest bit depth
and sampling rate possible and avoid unnec-
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essary sampling-rate conversions. It is crucial to preserve a
low noise floor when working with an IR. If you can’t record
directly to a computer, be extra careful to minimize noise
during the transfer process.

Before you start running every track through a con-
volver, consider a few of the limitations you may face.
All software convolvers introduce some latency in the
signal chain, due to the nature of the algorithm. That
is usually on the order of a few thousand samples or
several milliseconds. The host application can compen-
sate for this, or you might try a plug-in like Sampleslide
(Win) from AnalogX. Also, most convolution plug-ins
are static, meaning that the convolution doesn’t change
based on input. A WAV file of an IR won'’t change over
time, so neither will the effect it produces. This means,
for example, a chorus or flange effect would not be
properly reproduced by an impulse response, because it
depends on constantly changing delay effects. Dynamic
convolution does exist, but it lies outside the scope of
this article.

Don’t Keep It Real

Despite the caveats given in this article, recording an IR is
often simpler than recording music. If properly recorded,
any IR could potentially add that certain something to an
otherwise bland track. Even if you don’t have recording

gear, remember that IRs are samples that can be edited and
synthesized like any other. You can apply effects, includ-
ing crossfading, reversing, and time-stretching, to IRs you
might find online, often with excellent results. Experiment
and you may discover something wild and fr esh.

Also consider looking into software that simulates
acoustics to create an IR of an arbitrary virtual space,
such as Voxengo Impulse Modeler (Win) or Spectra
Ramsete (Win) (see Fig. 7 and Web Clips 6 and 7). This
type of program lets you create spaces that otherwise
might never exist and would be a good starting point
for the landlocked guitarist who needs his or her bal-
last tank.

Whatever you do with your IRs and however you
record them, they will be a valuable addition to your
effects library. When you set out to record, though, make
sure to plan properly and proceed carefully. Finding a
location, getting permission, and making test record-
ings can be tedious, but a project undertaken without
careful preparation is bound to be flawed. A good set of
IRs is worth its weight in gold, and anyone EpM n
can strike it rich. gooos
Alex Kemmler attends Northwestern University. He can be
reached at a-kemmler@northwestern.edu. Special thanks to
Steph Wai for all her help and encouragement.
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By Gino Robair

enaissance

Although analog modular synthesizers are considered boutique items,

often with prices to prove it, their influence on popular music belies their

niche status. Check out the gear lists of many of the top creators of synth-

based music—Trent Reznor of Nine Inch Nails, Johnny Greenwood of

Radiohead, and John McEntire of Tortoise and the Sea and Cake, to name

three of my favorites—and you’ll see patchable instruments by Analogue

Systems, Blacet, Doepfer, Metasonix, Synthesis Technology MOTM, and

Wiard, among others.

In this article, I will survey 11 product lines of ana-
log modules that have appeared since 2001. The first sec-
tion (“The New Players”) focuses on the products of new
companies, while the second (“New Formats”) looks at
new lines of products created by older companies. (The
article “Something Old, Something New" in the April
2001 issue, available at www.emusician.com, covered 20
companies making analog synths.) Although a module
or two covered here may contain digital circuitry, the
majority of the modules are completely analog based.

Back to the Future

Unlike the first generation of companies in the '60s and
"70s, many of today’s modular designers create products
that support other product lines. For example, Plan B
and Livewire modules fit the Doepfer Euro-rack, and
both companies have designs that complement rather
than duplicate the functionality of the Doepfer product

ELECTRONIC MUSICIAN JUNE 2006

line. Sure, nearly every company has a filter or two in its
catalog, but a synthesizer can never have too many fil-
ters. However, it’s more exciting when a designer comes
up with an entirely new concept for a module, and there
are plenty of those in this roundup.

Throughout the article, I will refer to products that
support the Synthesis Technology form factor—5U
panel height, power supply, and use of %-inch jacks—
as MOTM-style modules. Similarly, I will use the term
FracRak for modules that fit into the racks and use the
power supplies sold by Blacet and PAiA, and the term
Euro-rack to signify modules that fit into Doepfer cases
and use the same power connector.

It’s likely that the Euro-rack modules in the roundup
will also fit into racks from Analogue Solutions and
Analogue Systems. However, the power connector that
attaches the module to the power bus, as well as the
positions of the screw holes, may differ slightly between
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systems, so be sure to ask the manufacturer or distribu-
tor about these compatibility issues before you buy.

The New Players

All of the companies in this section have modules that
fit into previously available form factors. This is a boon
for musicians who have already invested in one type of
system and want to expand beyond the main product
line. And the manufacturers benefit by being able to tap
into an established user base and concentrate on new
designs, rather than investing their energy and funds in
basic modules and support products, such as racks and
power supplies.

Bananalogue. A recent entry into the modular
scene is Bananalogue, which is run by Seth Nemec in col-
laboration with Ken Stone of CGS and Serge Tcherepnin,
the designer of the original Serge modular system.
Bananalogue modules use 3.5 mm plugs, not banana
cables as the company’s name suggests. {The name is a
tip of the hat to Stanislaw Lem’s Futurological Congress
as well as a nod to the stackable jacks in the Serge sys-
tem.) Bananalogue modules can be ordered in either the
FracRak or Euro-rack format.

The company’s first release is the Serge VCS ($195),
which is based on the classic Serge Universal Slope
Generator. VCS stands for Voltage Controlled Slopes,
which in its most basic form is an envelope generator
(EG) with voltage controllable attack and decay times.
Although that function is useful enough on its own, it is
only part of what the Serge VCS can do.

The Serge VCS has an audio input, a trigger input,
two outputs (one of which is AC coupled for use with

audio signals), and an exponential

FIG. 1: The Bananalogue Serge VCScanbe  CV input (see Fig. 1). The knobs
used as an EG, an envelope follower, are bipolar—a typical Serge fea-

and an oscillator.  ture—and the VC rise and fall pots
introduce feedback into the circuit
when pulled out, resulting in non-
linear behavior. The Serge VCS has
a very sensitive response, and I rec-
ommend adjusting the knobs slowly
if you want to hear the module’s full
potential.

Stone’s design adds a few new
features to the original Serge mod-
ule, such as voltage controllable
attack and decay times. The End Out
jack sends a trigger signal after the
envelope cycle is complete, letting
you use the Serge VCS as a voltage
controllable pulse delay. You can
also use the module for portamento
effects.

The Serge VCS can be used as an
envelope follower with a positive or
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negative peak, depending
on the rise and fall set-
tings. Another new fea-
ture is the Cycle switch,
which connects End Out
to the Trigger input so
you can use the module
as an LFO.

And as if that wasn't
enough, the module can be
used as an osdillator with a
softened sawtooth wave-
form. The pitch can be
controlled manually with
the Rise and Fall knobs
or by using the Exp CV
input at the bottom of the
module. The user manual
admits that the oscillator  FIG. 2: Cyndustries’ Zeroscillator
has a reduced range and is  excels at FM synthesis. It is one

less accurate than a dedi-  of the most expensive modules
cated voltage-controlled in this roundup, but its sound
oscillator (VCO), but I  and feature set make it well
found it to be very useful.  worth the money.
Additionally, by feeding

the trigger input with an audio rate signal, you can use
the VCS as a subharmonic generator.

Bananalogue’s next release will be the WVX wave
multiplier ($255). Designed by Ken Stone, the WVX is
an update of the lower sections of the Serge module
of the same name; it offers voltage controllable wave-
shaping and distortion effects with a number of output
options. (For more on Stone, see the sidebar “The Man
Behind the Curtain.”)

Cyndustries. Starting with a few designs by Ken
Stone, and complementing the original Modcan line
(now called the A-series), Cynthia Webster has created
an impressive line of modules that, with one notable
exception, are based on the Modcan 5V standard and
use banana cables (see the sidebar “Going Bananas”).
However, all Cyndustries products can handle 10V sig-
nals, and with the Anything Module ($260), your modu-
lar synth can accommodate the audia levels of nearly
every device in your studio.

Cyndustries modules range from the utilitarian—
Quad Bandpass Filter ($250), Triple Resonant Filter ($300),
Sawtooth Animator ($375), and Gate Sequencer ($425)—
to the esoteric—RanDijvide ($300) and Logipac ($251)—te
the downright bizarre—VC Tabla and Tanpura ($750) and
Cynthia Macintosh, a special-order item that puts an Apple
Mac mini, as well as MIDI I/O, into a module.

One of my favorite modules in this roundup is the
Zeroscillator ($750). Created in collaboration with
designer Mark Barton, it is the first Cyndustries prod-
uct that is available in more than one format (Modcan

WWW.EMUSICIAN.COM
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A-series, FracRak, MOTM, Synthesizers.com, and Euro-
rack). I will describe the Modcan A-series version, which
has the same features as the other form factors. (The one
exception is the Euro-rack version, which loses two inputs
but maintains virtually all of the module’s functionality.)

The Zeroscillator (ZO) has a wide panel in every format,
in order to accommodate all the features (see Fig. 2). Behind
the faceplate are three large circuit boards attached to the
panel-mounted boards. The ZO is well built and feels solid.

The module offers ten bipolar audio outputs (10V
peak-to-peak), and the waveform options include Mod
(which has an accompanying CV input), sine, triangle,
pulse, ramp up, ramp down, and four morphable quadra-
ture outputs. The waveforms of the quadrature outputs
can be adjusted—either manually or with a CV—to
morph from a triangle wave, through a sine wave, to
a square wave. In addition, the four outputs are out of
phase with each other in 90-degree steps.

The ZO was designed for FM synthesis, so besides a
pair of 1V/octave inputs, it includes exponential and lin-
ear “through zero” FM inputs and an FM depth modula-
tion input, as well as pulse-width modulation, a Variable
Synch input with attenuator, and a Time Reversal jack.
This last input adds a secondary sync option that intro-
duces formantlike timbres: it sounds so good that nearly

MANUFACTURERS
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www.magsmoke.com
Metalbox
www.metalbox.com
Modcan

www.modcan.com

Oakley Sound Systems/Analogue

Haven (distributor)
www.ear-group.com

Plan B/Analogue Haven
(distributor)
www.ear-group.com

Synthesis Technology MOTM/
Analogue Haven (distributor)
www.analoguehaven.com

Wiard Synthesizer Company
www.wiard.com
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every patch I created with the
Z0 used this input.

The ZO’s through-zero
ability gives the module its
name. When you attempt to
modulate the signal below
zero and into negative fre-
quencies, phase artifacts are
introduced. The result is an
exciting timbral effect that is
substantially different com-
pared with typical analog FM
capabilities. In fact, the ZO has
a switch that selects between
Typical and Thru Zero behav-
ior, so you can tone down the
effect if you want.

Other switches include
Bias, which sets the module’s
overall response to frequency
modulation, and Range, which
has High and LFO settings.
The large ten-turn master
tuning knob has a satisfyingly
smooth action.

But what really matters
with an oscillator is the sound,
and that’s where the ZO
shines. Forget using a filter:
its rich timbre is capable of

dual ont
cyclotron

FIG. 3: In the Livewire Dual Cyclotron, three oscillators interact
with each other, sometimes in seemingly mysterious ways.

exceptionally tasty sounds on its own. Add frequency
modulation, and you can get an FM sound that is remi-
niscent of classic digital FM instruments. Because of
its myriad modulation opportunities, the ZO works
equally well in a self-generating patch or in more tradi-
tional keyboard-based situations.

However, swirly effects and complex bell sounds
are only part of the picture. The quadrature outputs can
also be used for spatialization when the module is set to
LFO. For example, you can use the quadrature outputs
to control the levels of four voltage-controlled amplifiers
(VCAs) in a 4-channel environment. | experimented with
this using an oscilloscope to view the movement of sound
in a virtual space, and the results were very exciting.

Cyndustries has also released the Sub Mux Deluxe
($330), a suboctave multiplexer that offers four simul-
taneous suboctave outputs—from one to four octaves
below the input signal. Based on a similar MOTM mod-
ule by Synthesis Technology’s Paul Schreiber, the mod-
ule includes a stepped voltage output.

A number of exciting new products are also in the works
at Cyndustries, incdluding the ScanOpan, an 8-channel high-
speed interpolator that can be used for panning, scanning,
scrambling, and analog granular effects, and the Sawtooth
Animator in the other module form factors.

Livewire. One of three companies under the Electro-
Acoustic Research (EAR) banner, Livewire’s products are
well built and lots of fun to use. Designer Mike Brown’s
electronic-music aesthetic is definitely old-school, hark-
ing back to the days when composers used lab equip-
ment to make music.

Livewire’s first two modules—the Dual Cyclotron
($275) and the FrequenSteiner ($225)—share a vintage
look but couldn’t be more different from each other in
operation. The simpler of the two in terms of feature
set is the FrequenSteiner filter, a reproduction of Nyle
Steiner’s filter in the Steiner-Parker Synthasystem mod-
ular. Like the original, the FrequenSteiner lets you switch
between lowpass, bandpass, and highpass modes and
gives you knobs for cutoff frequency and resonance.
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Although the original mod-
ule had three unattenuated audio

inputs, the FrequenSteiner has one

attenuated input. In addition, it COMPANY
has two VC inputs with trim pots,

whereas the original had a trim pot

on only one of the two VC inputs. Cwejman

The FrequenSteiner is a colorful
filter that has a buzzy, growling pun- 3 i
gency reminiscent of its namesake. Livewire

It’s the perfect antidote to vanilla ms
filter sounds, and it nicely comple- ="

ments the Buchla-like woodiness of Metalbox

MODULAR SYSTEM OVERVIEW '

FORM FACTOR CABLE TYPE
:?L- b Euro-rack, FracRak 3.5mm
Euro-rack 3.5mm
; Modcan A-series banana
Eura-rack 3.5mm
Euro-rack, FracRak 3.5mm
FracRak 3.5mm

its EAR-related cousin, the Plan B m - MOTM "
Model 13 Dual Timbral Gate. ML 4

The Dual Cyclotron, on the Oakley Sound System MOTM, Euro-rack %", 3.5 mm
other hand, is a complex voltage %
generator with three oscillators that S do R ack g mm
interact with each other in uncon- Synthesis

; . FracRak 3.5mm
ventional—and occasionally coun-  Technology MOTM
terintuitive—wa Fig. 3). Th =3

rincuitive —ways (s Fig. 3. e . T

obscure parameter names certainly s

don’t help much: their functionality

is intentionally oblique, forcing you to think about what
you are hearing rather than relying on old patching hab-
its. That’s a good thing.

The upper section has two identical oscillators—the
“cyclotrons”—with Cycle Frequency and Symmetry (wave-
shape) controls, and switches for speed (Stretched, Normal,
Compressed) and waveform (linear or “discrete”—triangle
and square). In the center are knobs for Axis Tilt, which
controls the balance between the two oscillators, and
Intensity, which acts as a modulation depth control.

The master oscillator, which

FIG. 4: The Plan B Model 15 Complex VCO is
a beefy-sounding oscillator that gives you
voltage control over the waveshape at the

Morph output.
MEBEL 15 COMPLET VCO ﬁ.

FE R
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morphs between triangle and square
waves using the Shape Shifter knob,
includes a rate control and a high/
low frequency switch. The bipolar
Symmetry pot changes the horizon-
tal symmetry of the waveform from
the 12 o’clock position: turning the
knob clockwise gives you a square
wave with a positive shape and a
sawtooth wave with an ascending
ramp; turn the knob counterclock-
wise, and you get a negative pulse
wave and a descending ramp for the
sawtooth wave.

The Control switch allows the
master oscillator to be controlled
manually, externally, or by the cyclo-
tron oscillators. When the Control
switch is set to External, a signal
going into the External CV jack
affects the master oscillator’s behav-

ior, and it can be difficult to predict the results as you
change the Initial Rate and Symmetry settings. As these
knobs approach their extreme ranges, things change in
a surprising way.

The Dual Cyclotron has two outputs, which provide a
mixture of all three circuits. The main output favors the
master oscillator, with the cyclotrons acting as modula-
tors. The auxiliary out seems to reverse that algorithm.
The Shape Shifter knob controls the waveform shape for
the main oscillator output, and the Focus control is a
slew limiter that smooths the waveform.

The Dual Cyclotron is another one of my favorite
modules. Although its seemingly bizarre behavior may
not be for everyone, its modulation potential is nearly
unmatched by the other modules in this roundup, and I
highly recommend it to Euro-rack owners.

Upcoming Livewire modules include the Sub Divider,
which is based on a Nyle Steiner frequency divider, and
the Chaos Computer series modules. The main section
of these latter modules, the Core Chaos Engine (CCE),
has dual 32-bit shift registers with programmable feed-
back paths and cross-modulation capabilities that are
set using 16 3-position probability switches. Eight ran-
dom stepped-voltage outputs are available, each with a
different probability weighting. The result is like a set of
complex, yet mathematically related, sample-and-hold
sequences. An eight-by-eight LED matrix displays the
module’s behavior and is fun to watch.

Three expansion modules support the CCE. The
Random Gates module gives you 16 additional quasi-
randomized gate signals based on the CCE'’s settings.
The Exponential Curve Calculator provides individual
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FIG. 5: The Cwejman MMF-1
multimode filter offers three
dval bandpass modes, each of
which gives you two sine tones
when the filter goes into

o % q P e
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slew rate control of the CCE'’s eight outputs, as well
as three random fluctuating voltages. The Analogue
Computation module offers a set of related CV outputs
based on various mathematical functions. The combina-
tion should offer new levels of complexity for synthe-
sists interested in creating evolving, organic patches.

Magic Smoke Electronics. Manufacturing designs
by the influential DIY-synth advocate Thomas Henry,
Magic Smoke Electronics has entered the modular mar-
ket with the TH-201 Mankato lowpass filter. The module
features inputs that can be configured as AC coupled for
audio use or DC coupled so you can use the module to
add slew to CVs for portamento effects.

The TH-201 is available as a 2-in/4-out model—the
TH-201/4 ($250)—and a 4-in/8-out model—the TH-
201/8 ($330). Initially the TH-201 voltage-controlled
filter (VCF) will be available as a kit, in both Euro-rack
and FracRak versions. PCBs of each module ($22 or $35)
are also available for the more adventurous builder.

With a resonant frequency range of roughly 0.1 Hz to
23 kHz, the TH-201 can be used as an LFO and oscillator.
According to the company, lowering the frequency range
further is simply a matter of replacing the timing capaci-
tors, and details will be included with the kit.

The TH-201/4 has pairs of 12 and 24 dB outputs,
two of which are inverted. The phase difference between
each output is 90 degrees, allowing you to use the mod-
ule as a quadrature sine wave VCO when set
into resonance.

The TH-201/8 has 6, 12, 18, and 24 dB
outputs, with inverted versions of each.
When in resonance, the phase difference
between the eight outputs is 45 degrees,
giving you an “octature” oscillator when the
module is in full resonance.

As a lowpass filter, the TH-201
has a deep and beefy sound that is
very musical. When resonating, the

.’1’ ”

module makes an exceptional LFO

_— T because of how slow it can go. It’s
PEAK

T also refreshing to have the entire
| 3“‘,d S frequency range available from a
i single control (most modules have a
high/low frequency switch). Overall,
the TH-201 is handy and would be a
nice addition to nearly any system.
Metalbox. Although Michael

Ford has been building Stone-

. W
Q-PEAK CV

designed modules to order for years,
he only recently decided to make them
more readily available. Supporting the
FracRak format, Metalbox offers 15
modules that complement the func-
tionality of modules from Blacet and
Wiard very well.

. . .
' ) '
s . ]
» ) .
" " a
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FIG. 6: The Modcan VC Sequencer 54B (shown here with the Clock
53B module) gives you three rows of 16 steps that can be summed
to create a 48-note sequence.

His voltage sources and processors offer a wide
range of features. The Sequential Switch ($400) is an
8-step sequencer switch with eight Gate outputs, eight
Stage inputs with attenuators, and Clock, Inhibit,
Reset, and Direction inputs. The module can be clocked
with audio rate signals as well. Other modules in this
category include the 3-stage Analog Shift Register
($125), the Gated Comparator ($225), and the Pulse
Divider/Logic module ($250).

A standout in the line is the versatile Wave
Multiplier ($300), a voltage controllable 2-in/2-out
waveshaper that includes the independent Grind circuit
and Lockhart Folder circuit. However, one of my favor-
ite Metalbox modules is the Psycho LFO, which gives
you a pseudorandomized voltage that you can rein in
with the Rate, Range, and Glide controls. Its unpredict-
ability is perfect for subtle timbre animation, and it is
available in three speeds.

The Burst Generator ($225) can be used as an audio or
triggering source. You can select the number of pulses (one
to nine), the length of the pulses, and the internal clock
speed. The module also accepts an external clocking signal.

Other Metalbox audio generators include the Dual
Chime ($145), the Dual Drum ($125), the 8008 Bass Drum
($150), and the Cynare ($400), a full percussion synthe-
sizer named after the famous '70s-era analog drum synth.

Plan B. After years of being one of the go-to guys for
synth module customization and repair, Peter Grenader
went public by launching Plan B and cofounding the EAR
Group. Inspired by Buchla and Serge modulars, Grenader’s
modules have multifunctional, feature-rich designs.
Although they can easily be incorporated into a more tradi-
tional melodic synth, Plan B modules are perfect for experi-
mental work, and their features nicely complement the
modules by other companies in the Euro-rack form factor.

The first module released, the Model 15 Complex
VCO ($289), is a triangle-core oscillator with outputs
for five different waveforms: sine, triangle, ramp-up
sawtooth, square, and Morph (see Fig. 4). The Morph
output lets you pan from a sine wave to eithera triangle
or square wave—the secondary waveform is selected
with a switch. The morph circuit involves a Vactrol,
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FIG. 7: The 1000-series MOTM modules are
FracRak-size and accept 3.5 mm plugs.
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so it can be modulated only into lower audio rates.

The Model 15 has a 1V/octave input with master
tuning and fine-pitch controls, two linear VC inputs
with bipolar controls, an exponential FM voltage input
with level control, a sync input, and a pulse-width mod-
ulation input with bipolar control. The oscillator has a
range of roughly 1 Hz to 20 kHz, so it can be put to use
as a pseudo-LFO or a heterodyning modulator.

Overall, the Model 15 has a rich timbre thanks to its
discrete core circuit (no ICs are used). Like the Buchla
258 that inspired it, the Plan B VCO sounds great unfil-
tered, and its wealth of modulation inputs makes it a
very colorful module.

Plan B's Model 12 State Variable Vactrol Filter ($225)
is a multimode filter that offers simultaneous highpass,
bandpass, lowpass, and allpass output. The module has
an unusual bandwidth control that
allows you to select a mix between
a pleasing 1-pole (6 dB/octave)
response and a more strident 2-pole
(12 dB/octave) response. Besides fre-
quency, resonance, and input level
controls, it offers two VC frequency
inputs with level controls (one of
which is bipolar). Although the fil-
ter does not go into self-oscillation
when you crank up the resonance,
the sound sharpens nicely. In addi-
tion, as the input gain approaches
its maximum setting, a pleasing and
subtle overdrive is introduced into
the signal.

Based on the Buchla 292 Quad
Lopass Gate, the Model 13 Dual
Timbral Gate ($225) has two inde-
pendent circuits that offer voltage

ouT +

— controlled gating, lowpass filtering,

and a combination of the two effects.

TECHNOLOSY

The circuit uses a Vactrol, which
helps give it its unique, plucked-
string quality. The Offset control for each gate allows
signal to pass through as it is turned clockwise. Getting
the classic, woody Buchla-style sound requires you to set
the Offset control so a tiny bit of sound is heard even
when the gate and filter are completely shut down. As
the filter and gate are quickly opened by an incoming
voltage, you get a resonance that is reminiscent of an
acoustic instrument. And with the right source material,
it can produce a nice growl.

A welcome feature of the Model 13 is the Sum out-
put. It includes a mix control for setting the balance
between the two filtered channels.

Inspired by a module in Native Instruments
Reaktor, the Model 17 Triple Event Timer ($200) has
three amplitude-dependent comparators that can be
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controlled independently or, more interestingly, serially
cascaded. The module has three inputs that can handle
audio and CVs, each with a level control and two delayed
outputs, one of which is 180 degrees out of phase. Flip
the upper Slave switch, and comparator 2 relies on the
level of comparator 1, as well as its own level, to trigger.
Comparator 3 can be slaved to 2 in the same way. You
can use the individual jacks for separately timed pulses,
or use the A+B+C outputs, one of which is inverted, to
get all three pulses from one jack.

What makes this effect useful is that the relation-
ship between the comparators remains the same no
matter what speed the incoming signal is. Altering the
threshold setting of each comparator will change the
rhythmic characteristic of the output, letting you create
swinging or loping patterns that shift in response to the
input signals. Cross-patching within the module itself
yields the most satisfying results.

Plan B has a number of new modules in the fire,
none of which were available for demonstration as of
this writing. Among them are the Spectral Multiplexer,
which is similar to a fixed filter bank with VC capabili-
ties; the Model 14 Dual Voltage Processor; the Model 19
Gate Delay; the Model 23 Dual Analog Shift Register,
which has two 3-output registers that can also be con-
figured into a single 6-output register; and the Model 21
Milton Sequential Controller, which is a highly program-
mable voltage controllable sequencer that comes in two
sizes: the Grande, with four banks of 8 steps, and the
Vente, with four banks of 16 steps.

New Formats

Of the companies I covered in the last roundup, several
have crossed into other form factors by introducing new
lines of modules. Although in some cases the switch to a
new format was mostly cosmetic, other companies have
come up with new ideas to fill the format.

Cwejman. Swedish manufacturer Cwejman made a
big splash a few years ago with its S1 and S2 rackmount-
able semimodular synths. The instruments are solidly
built and have a tight, clear sound with plenty of punch.

This year Wowa Cwejman has released a line of mod-
ules in the Euro-rack format that let you create a more
personalized system using his exceptional designs. The
modules are as ruggedly built as the semimodulars, with
thick panels, heavy-duty 3.5 mm jacks, and the use of
surface mount technology (SMT) on the boards. The
SMT design keeps the circuit boards small enough to
be enclosed and positioned flat behind the panel. And
Cwejman’s attention to detail is evident elsewhere, as
with the tuning controls, which have frequency indica-
tions—a very nice touch.

Based on the core of the oscillator in the S1, the
VCO-2RM ($515) contains two independent oscilla-
tors and a built-in ring modulator. The VCOs have seven
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waveforms and a range of 0.01 Hz

to 22 kHz, so you can use them as GOING BANANAS

LFOs, too. Each oscillator includes
three FM inputs as well as sync and
pulse-width modulation inputs.
The oscillators are normaled to the
ring modulator circuit, but external
inputs are also included.

The MME-1 ($399) is a mul-
timode filter that lets you select
a 12 dB/octave or 24 dB/octave
response (see Fig. 5). Besides
lowpass, highpass, bandpass, and
notch modes, the module offers

The use of banana cables in modular syn-
thesizers dates back to the Buchla 100-
and 200-series (where they were used
for control and timing voltages only) and,
later, the Serge and Fenix systems. Banana
cables are particularly useful because each
plug has a hole in the top, allowing you to

FIG. A: Banana plugs have holes  send an output to more than one input
that allow you to stack them.  simply by stacking the plugs rather than

using a mult module (see Fig. A).

Some synthesists don't like the single-conductor banana cable because

three dual bandpass modes with of potential noise issues. In contrast, %-inch and 3.5 mm plugs have two con-
voltage controllable resonance ductors, one of which connects to ground. Personaily, | don't think unwanted
and spacing. The module has two noise has ever been an issue with modern instruments, such as those from
audio inputs, one audio output, Cyndustries and Modcan, and the convenience and utility of stackable plugs
two CV inputs for controlling the far outweigh any potential noise risks.

cutoff frequency, and CV inputs for

resonance and spacing. When the

MMF-1 is in resonance in the dual bandpass modes,
you get two sine tones, with the interval determined
by the spacing control.

The VCEQ-3 ($515) is a 3-band parametric equalizer
with voltage controllable frequency (5 Hz to 22 kHz),
bandwidth (0.02 to 1 octave), and level (0 to 16 db).
Bandwidth and level use 0 to 5V control signals, and the
module can handle 20V peak-to-peak signals. Each band
can be independently switched to boost or cut.

A number of other modules have been announced by
Cwejman. The D-LFO ($499), which has the same oscillator
core as the VCO-2RM, offers two independent, 7-waveform
oscillators as well as a built-in ring modulator. The module
has several sync capabilities, including the ability to sync
the second LFO to any voltage point of the first LFO.

The VM-1 ($599) is a complete synthesizer voice in one
module. It offers a VCO, a 4-pole multimode filter, and an
EG, as well as a VCA and external audio input. Other mod-
ules that have been announced include the VCA-2P stereo
panning VCA, the ADSR-VC2 dual envelope generator with
voltage controllable segments, the RM-2S stereo ing moc-
ulator, and the M-CV master voltage control module.

Modcan. In the 2001 roundup [ was very impressed
with the Modcan system: it has a functionally diverse
selection of well-built modules with an appealing sound
quality. Modcan was one of two systems in that roundap
that used banana jacks (the other was Serge/STS).
However, until Cyndustries stepped in, the module size
was unique and unsupported by other manufacturers.
The format has since been dubbed the A-series.

Since then, Modcan’s Bruce Duncan has created
the B-series, which uses a panel format based around
Ya-inch jacks, as well as the same 5U height and similar
power supply requirements as the Synthesis Technology
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MOTM system. However, you will need a conversion
cable, which Modcan sells, to go from each module to
the power supply if you're using Modcan modules in an
MOTM system or vice versa.

One difference between the Modcan system and most
of the others in this roundup is that its modules operate
at 5V peak-to-peak. However, Duncan’s designs easily
support 10V systems: many of the modules have attenua-
tors for scaling down the amplitude of higher signals, and
the audio inputs are designed to handle 10V. Duncan also
notes that his VCAs, for example, have a gain factor of 2,
50 you can scale them up to work with 10V modules.

The B-series includes the same selection of A-series
modules, which I covered last time, as well as a number
of new releases. The most significant is the VC Sequencer
54B ($1,450), which can be driven from the Clock 53B
module ($300; see Fig. 6). The sequencer offers three
rows of 16 steps, with sliders to set voltage levels; an out-
put for each row and gate inputs for each step; a summed
output for creating a 48-note sequence; two gate buses;
manual and pulse reset; voltage controlled step selection;
and a skip-step function; among other features.

Besides giving you a tempo control, the Clock mod-
ule lets you divide and filter the clock pulse in a number
of ways, including by musical values. The module offers a
chip with eight Division Tables and a Divide by N control.
Jacks for external clock input, as well as Rate and Table CV
inputs, are also available.

The Dual Quantizer 55B ($375) puts two identical
but independent quantizers into one module. The quan-
tizers take a continuous CV signal and convert it into a
stepped voltage that conforms to musically useful pitches.
Each quantizer offers three banks of 16 scales or arpeg-
giated chords, ranging from the common (major, minor,
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FIG. 8: Wiard's Joystick Axis Generator lets you control
ten voltage inputs using a single joystick controller.
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Phrygian, and so on) to the exotic (Balinese, Octatonic,
Sixtone Symmetric). A knob is included for transposing

the pitch set up an octave in
] half steps.

The Dual Quantizer can
be used in two ways. When
used with a sequencer, a
pulse or rising ramp wave-
form is applied to the Clock
input to step through the
pitches. When used in Free
mode, the stepped voltage
output changes when the
input voltage crosses the
conversion threshold set by
the selected scale. A 5 ms
pulse is sent from the Pulse
output jack during each
transition when in Free
mode, which you can use to
trigger other events, such
as envelopes. Each of the
quantizers includes input and output jacks, Scale and
Transpose CV inputs, a Clock input, a Pulse output,

and an Invert input for changing pitch direction.

Also appearing in the B-series is the Dual VCA 13B
($265), which gives you two independent channels that can
be switched to have a linear or exponential response and to
accept AC or DC inputs; and the Switch 56B ($290), a volt
age-controlled switch that lets you route one of four inputs
to the output jack. The Switch cycles sequentially through
the four inputs when a Gate signal is sent to the Clk input.
The module’s Pulse out jack sends a 5 ms pulse when the
switch changes, which can be used to initiate events. The
module responds to both audio and CV signals.

Oakley Sound Systems. For many years, Tony
Allgood’s U.K.-based Oakley Sound Systems was the
source for high-quality MOTM-style modules in kit form.
When Allgood closed shop a few years ago, his great
sounding designs were sorely missed by the DIY crowd.

It was a welcome surprise to the synth community
when the Oakley name reappeared in 2005, this time
as part of the EAR Group. Four modules supporting the
MOTM and Euro-rack formats were announced. However,
this time the modules are not available in kit form.

The modules were not shipping as of this writ
ing, but they should be available by the time that you
read this. Two of them, the Wavefolder and ADSR/

SOUNDS AS GOOD AS IT LOOKS

Introducing Sontronics Superlative Microphones

SONTRONICS ORPHEUS

In Greek mythology, Orpheus was a legendary singer and musician famous
for his ability to enchant audiences with his songs - a rather apt name, for
a special microphone.

The highly sensitive 1.07" dual-diaphragm capsule is suspended in its own
special mount, almost floating in the large, spherical basket. The body is
cast from Zinc alloy, which gives almost zero resonance and helps to keep
the signal crystal-clear.

Omni, Cardioid & Figure 8 patterns and a 10dB cut/boost function, make this
microphone the perfect 'workhorse' in practically any studio or live sound
application. Its low self-noise and unmistakable presence allovs engineers
to record the subtlest of instruments or voices without concern or the need
to perform ‘surgery’ afterwards.

Ah, yes, it looks fabulous!
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VCA, were covered in “Something Old, Something New.”

According to the manufacturer, the Octal Resonator
offers eight resonant fixed-frequency bandpass filters
tuned to 250, 350, 500, 700, 1,000, 1,400, 2,000, and
2,800 Hz. Three outputs are provided: a mix output, the
output of the four left filters, and the output of the four
right filters.

The State Variable Filter is a voltage controllable,
resonant 2-pole filter offering simultaneous highpass,
lowpass, bandpass, and notch outputs. Included are
three audio inputs and three CV inputs, one of which is
for 1V/octave control.

Synthesis Technology MOTM. Paul Schreiber of
Synthesis Technology has expanded his MOTM system
into the FracRak format with the introduction of the
1000-series modules (see Fig. 7). Although the smaller
modules occasionally borrow designs from the larger
series, new designs are also being introduced.

To reduce the module size by 50 percent, as well
as to keep costs down, the new system is built using
SMT. Although Synthesis Technology is well known to
DIYers for offering its modules in kit form directly, the
new modules are only available fully assembled through
Analogue Haven.

Two of the first four modules are borrowed from the
older series: the 1490 Lowpass Ladder VCF ($199) and
the 1485 GX-1 Diode Filter ($229). These filters cover two
timbral extremes. The 1490 has a 24 dB/octave Moog-
style response and offers two audio inputs with attenua-
tors, an FM input, a resonance control, and two outputs.

The 1485isbased on the filterinthat vmtage monster
of a polyphonic synth, the Yamaha GX-1. It has a colorful,
snarly character and can be used as a highpass or lowpass
filter. The 1485 offers two audio inputs with attenuators,
an FM input, and CV controllable resonance.

First in the category of new designs is the 1800
Looping ADSR EG ($139), which has three modes of
operation and a very wide timing range: less than 1 ms
to more than 15 seconds. Besides being a traditional
4-stage envelope generator, when the 1800 is set in
Loop mode, the end of the release cycle triggers the
attack cycle, giving you a complex LFO. In Burst mode,
the module loops when the gate signal is high. The mod-
ule includes positive and negative outputs, gate and
trigger inputs, and a manual gate button.

The 1190 Dual VCA module ($249) holds two inde-
pendent voltage-controlled amplifiers with a discrete
transistor path rather than ICs. The module has a soft

You Don’t Know Me

But You’ve Probably Heard Me Play!

“The first mic | reach for in the studio is the

Studio Projects C1. It delivers a warm, clean sound
that stands out on all my tracks. | know |

can count on it to never let me down!”

Kevin Patrick
Session/Tour Keyboardist

Film Composer, Sound FX Designer
Brooklyn, NY
wwWw. myspace com/mazepatr/ck
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Analog Renaissance

clipping feature, and it can accept linear and exponential
CVs simultaneously.

Wiard. Largely inspired by the open-ended and
experimental aesthetics of the Buchla modular system,
Wiard'’s original line of modules was well crafted and
wonderfully expressive. (A full review of the system is
in the February 2002 issue, available at www.emusician
.com.) However, since the last roundup, the 300-series
modules have gone out of regular production and are
now available by special order only.

For his 1200-series modular, designer Grant Richter
has settled on the FracRak format. But instead of simply
repackaging his designs behind the smaller faceplates,
Richter has implemented new and often innovative
ideas into multifunctional modules that are as musically
useful as they are deep. The new modules are available
with black faceplates that match the Blacet look, as well
as metallic blue with the Celtic designs of the 300-series.
(When two prices are listed for a module, they represent
the black version and blue version, respectively.)

The Noise Ring ($249/$299) is a pseudorandom
voltage source that takes into consideration the musi-
cal usefulness of long-form repetition. Consequently,
the module not only lets you determine the level of ran-

THE MAN BEHIND THE CURTAIN

If you spend enough time haunting the analog-modular
users groups, you're bound to see the name Ken Stone.
The Australian synth enthusiast is responsible for scores
of module designs under the name of CGS, which stands
for Cat Girl Synth and is based on the artwork from a cou-
ple of his own modules (see Fig. B).

Stone has designed a wide variety of modules,
including a tribute to the Steiner-Parker Synthacon VCF,
an analog shift register, the Infinite Melody semirandom
CV generator, and the Burst Generator. He was inspired
to create the Psycho LFO, which also offers pseudoran-
domized voltages, when he decided to use up printed cir-
cuit boards (PCBs) left over from a model-railroad proj-
ect that produced a flickering fluorescent-light effect.
He also has a module that simulates the sound of a V-8
engine.

But he has created plenty of utilitarian modules, too,
including a VCO, an LFO, a bandpass filter, and a DC mixer.
He plans to add a VCA and EG to the list in the future.
His creations have been put into production by several
manufacturers, including Bananalogue, Cyndustries, and
Metalbox, and more are on the way.

“In my younger days | simply could not achieve
much in synth BIY because the resources were few, and
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domness, but also lets you control how often and how
quickly new information appears. Richter refers to the
Noise Ring as a “data resonator modulated entropy volt
age source.”

The module is built around an analog white-noise
generator and a digital shift register. You can manually
set the percentage of new information entering the shift
register with the Change control, and the probability
weighting of the bits in the shift register with the Chance
control. Both functions are voltage controllable.

The Noise Ring is internally clocked by a VCO with
a range of 1 Hz to 10 kHz, but you can use an external
clock signal. An attenuator is provided. There are two
audio outputs: one changes between 9 voltage levels,
and the other between 256 levels.

In its simplest form, the Noise Ring can be used for
sample-and-hold-like sequencing effects. Clocking the
device into the audio spectrum produces a variety of col-
orful noise timbres. The Noise Ring is great for creating
irrational rhythmic patterns that slowly evolve.

Another innovative module is the Joystick Axis
Generator (JAG; $206/$299), which gives you control
over as many as ten VC inputs simultaneously using a
single x-y joystick controller ($90/$150). The JAG has

available components
fewer,” Stone explains. ‘I
sought to change that,
and to give people who
are in the same position
a chance to make their
dream synthesizer.

‘I do all the synth
design work for fun and
to achieve things | want
my own synthesizer to
be capable of doing,” he
continues. ‘| may as well
share the results so my
efforts are put to good
use and others can have
some fun, too.”

If you are interest-

ed in the DIY approach,
you can purchase Stone's
PCBs directly at www.cgs
.synth.net. The Web page
for each module includes

FIG. B: Ken Stone’s creative

pane! designs earned his
home-brew modular the name
Cat Girl Synth.

a detailed description of the circuit as well as a parts list.



two sets of x and y input jacks, and eight output jacks that are
mapped to the joystick's x-y coordinates. The Edge and Dome out-
puts are for taking a summed voltage from the outer and center
joystick positions, respectively (see Fig. 8). The Dome Height knob
sets the peak voltage value for the Dome output jack, and the
Polarity switch sets the input response to +5V or 0 to 10V.

Suggested uses for the JAG include vector synthesis and quad
panning. However, it's a fun module to experiment with by con-
necting the various outputs to any number of parameters of a
patch.

The Wiard 1200-series also includes a pair of interesting fil-
ters. The Boogie Filter ($312) is a Vactrol-based, 4-pole lowpass
filter with a ballsy, Moog-like vibe. The module has two audio
inputs, Control and Key CV inputs, and separate outputs for each
pole—6, 12, 18, and 24 dB. Knobs are provided for setting the
cutoff frequency, attenuating the Control input, and setting the
amount of resonance. This punchy filter is perfect for shaping
melodic lines in any register.

Like its big brother the Borg filter in the 300-series, the Borg
2 ($312) combines features from the legendary Korg MS-20 filter
and the Vactrol-based Buchla 292 Quad Lopass Gate. However,
the Borg 2 has a Vactrol with a quicker response than the Borg,
which gives it a faster decay time than the original and allows it
to be used with faster bpms.

The auto-squelch feature from the MS-20 filter, which auto-
matically rides the gain of the resonance control as the input
amplitude increases, is a jumper selectable option.

Plug and Play

Historically, the biggest drawback of an analog modular synthe-
sizer has been the incompatibility between products from differ-
ent companies in terms of module and rack size, the type of patch
cords used, and the voltage requirements. However, all the mod-
ules in this roundup play well together, and the variety of rack
sizes has been standardized to a greater degree than ever before.
This means you can create a system that fits your musical tastes
fairly easily, although you may end up with different rack types in
your system. Fortunately, all the racks themselves are a standard
19 inches wide.

Serious modular enthusiasts who have a variety of manufac-
turers represented in their system but want a uniform look will
take a DIY approach and design their own faceplate to standardize
the overall appearance of their synthesizer. With a little time and
ingenuity, there is no limit to what you can do to create your own
highly personalized electronic instrument.

Gino Robair is a senior editor at EM. Special thanks to Tim and Tom Duff,
Analogue Haven, and Big City Music for their help with this article.
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Recording the Genius ...

-

Terry Howard,
Ray Charles’s
longtime
engineer, talks
about recording
the legend and
more.

! Verry Howard spent almost 20 years working as Ray Charles’s engineer, winning three
| Grammy Awards in the process and getting an insider’s view of Charles’s musical brilliance.
J..  Although his work with Charles is clearly the centerpiece of any narrative of Howard’s
career, it would be wrong to assume that Charles’s death marked the end of Howard’s profes-
sional life. Indeed, he’s now in a new career phase, working as an independent engineer and
producer. He's got a state-of-the-art 64-bit Cakewalk Sonar system in his studio, along with a
Digidesign Pro Tools | HD system. The technically savvy Howard has vast experience in both the
analog and digital realms, and has no shortage of opinions on today’s recording technology.

Howard’s post-Charles career did not get off to an auspicious start, however. In February
2005, Charles’s management, with whom Howard had never gotten along, accused him of steal-
ing the artist’s master tapes. Howard was arrested and charged with theft. He protested his
innocence, saying that the tapes he had in his possession had been given to him by Charles for
safekeeping. The judge agreed with Howard and threw out the charges.

Hailing originally from the Cleveland area, Howard startec his musical career in his teens, record-
ing bands on a Sony 2-track reel-to-reel with sound-on-sound. He later joined the air force, where he
worked on Doppler radar and electronic countermeasures for airplanes. “I was working with a lot of
high-end electronics,” recalls Howard, “which really developed my electronics skills, and ironically,
Doppler radar has a lot to do with the physics of sound. That helped build my acoustics skills.”

In the late 1970s, Howard left the air force and moved to Santa Cruz, California. He studied
recording arts at nearby Cabrillo College, continued recording bands, and subsequently took a
job as a technician at Otari, which was developing its line of 24-track multitrack tape recorders.
Howard’s job put him in contact with artists such as Frank Zappa, Neil Young, and many others. He
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worked on Otari machines at many
of the major studios in San Francisco
at that time. In 1983 he decided to
move to Los Angeles to try his luck in
that city’s thriving recording scene.
From that point on, his career really
started to blossom.

Howard spoke to me recently
on the phone from Los Angeles,
and he filled in the details of how
he started working for Charles
and what Charles was like in the
studio. Howard also offered some

cogent technical observations Lefttoright: Ellis Hall, Howard, and Willie Nelson.

about digital recording technology,
and talked about his Sonar rig and a lot more.

So you first met Ray after you moved to Los

Angeles?

Yes. | was doing independent work for a lot of the Otari

customers, and spent my first two years in L.A. working

with Fleetwood Mac on the album Tango in the Night.

I befriended this guy, Ike Benoun at a company called
Audio Industries, who was the local

FIG. 1: Charles recorded with several  distributor for MCI, so I got hooked
different vocal mics over his career,  up with MCI tape recorders and con-
including the ADK Area 51 TTtube  soles. I worked as the tech for his
condenser mic, which he used for  distribution company. And that’s
much of the vocal recording duringthe  where I started meeting people like
sessions for Genius Loves Company.  Christopher Cross, started working

for Tom Jones, and that’s when lke
introduced me to Ray Charles.

When did you actually start
working for Ray?

adddddossiey,

Almost immediately on a part-time
basis. Then in 1988 I started work-
ing on more of a full-time basis.

Did you engineer all of his albums
from then on?

Idid alot of engineeringwith his vocals.
By that time, when Ray was doing
albums—he was signed to CBS at the
time—the various studios would do
their recording in Nashville, or other
studios in L.A., and they'd send Ray
pretty much a finished tape, and I'd
help Ray put his vocal tracks on.

So he wasn’t involved in record-
ing the basic tracks?

Not at that point. He was doing a
lot of stuff in his own studio that
was not for those record labels. We
would bring the band in and we
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would record the orchestra, and stuff like that. Ray never
stopped recording. If he wasn’t doing it for a record label,
he was doing it for himself.

What happened to those recordings?
They're still in his vault. They're still with the estate.

Talk about recording Ray’s vocals. What kind of
mics did he like?

It varied with the song, with the way he felt at the time,
or with the way I felt. Sometimes I would suggest he use
a different mic and he'd go along with it. But typically we
used a Milab mic; I believe it was from Sweden. During
the recording of Genius Loves Company, he started using
an ADK Area 51 TT tube mic [see Fig. 1]. It was the last
mic Ray fell in love with.

I've heard that Ray also used a Neumann M149 a
lot for vocals.

Yes, the new one they made. See, I'm not into model
numbers like a lot of these other engineers are. I know
what it is when I look at it, but I don't remember the
numbers [laughs].

Do you remember if you used a particular preamp
after the mic in Ray’s vocal chain?

Yeah. Typically, for vocals, we would use a Universal
Audio LA-2A. We'd use the mic pre off the mixing board.
By that time, when I was doing most of his engineering,
we'd switched from a Sound Workshop console to a Quad/
Eight console. And the Quad/Eight had some improved
mic pres that Ray really liked. Ike would always bring over
mic pres to Ray, to try and have him switch over to an
outboard mic pre, and we would A/B them, and the mic
pre in the Quad/Eight board was always, as Ray would
say, “Good enough.” In other words, the outboard pre
wasn’t spectacular enough to make him change. There
was a difference between the Sound Workshop model and
the Quad/Eight, because the Quad/Eight had 56 inputs.
That's when we went into a 48-track digital recorder. We
bought one of the first Studer digital tape recorders.

WWW.EMUSICIAN.COM
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So he’d go from the mic into the Quad/Eight’s pre-
amp and then through the LA-2A?
Yes.

Did you have to use much compression to tape with
Ray’s vocals?

When we recorded to analog, I'd use less compression.
When we recorded to digital, I had to use more because,
especially with the way Ray sang, it was so easy for him
to “go over the top” and clip. We got into digital when
Studer developed their 48-track, because Ray heard the
difference between the Sony and the Studer, and loved
the sound of the Studer. That was one thing with Ray, we
always A/B'd stuff when he would purchase something.
He would get the one he thought was the best sounding.
But the thing that we always hated about digital was the
distortion you got once it [the level] went over.

How did that affect the way you recorded him?

It caused us to change our thinking when recording.
We couldn’t just push the button and fly; we had to
sit back and do a rough take, and this was something
that always would aggravate Ray: we had to do a rough
take to make sure that we got the level. He couldn’t just
sit there and “one-take” it. And that’s what he usually
loved to do. As a matter of fact, when we first got the
digital machine, we were still recording on the 2-inch
[analog} machine, because of that forgiving sound that
the 2-inch has—we didn’t have to worry about clip-
ping—and then we would bounce it to the 48-track

FIG. 2: Howard's digital avdio sequencer of choice is the b4-bit

version of Cakewalk Sonar §, which he says has sound quality
superior to its competitors'.

digital with all the other instruments and everything
else to do the mix.

The problems he had with distortion and going
over, were those because of his vocal style?

Yeah, he had alot of dynamics, and he knew how to work
a microphone. That's the whole thing: when you get into
working a microphone with the proximity effect and
knowing when to get close and far and how it changes
the sound, you're not necessarily paying attention to the
level. And the other problem, when everything was 16-bit
you could not go that low [with the recording level]. Once
you got down to a certain level, the resolution started to
change and the sonic quality was not as good as analog.
At 24-bit, you can record stuff down 20 dB, and have that

TERRY HOWARD: A SELECTED DISCOGRAPHY

Ray Charles, Genius and Friends (Rhino, 2005); engineer

Johnny Mathis, Isn't It Romantic (Columbia, 2005}; engineer

Ray Charles, Genius Loves Company {Concord/Hear Music, 2004); producer, engineer
Ellis Hall, Straight Ahead (Crossover, 2004); engineer

Percy Mayfield, His Tangerine and Atlantic Sides (Rhino, 2004); remastering engineer
Duran Duran, Encore Series (Encore Music, 2003); engineer

Ray Charles, Live at the Montreaux Jazz Festival (Pioneer, 2002); producer

Ray Charles, Ray Charles Sings for America (Rhino, 2002); arranger, producer, engineer,

mastering engineer
Ray Charles, The Definitive Ray Charles (WEA International, 2001); remastering engineer
Ray Charles, The Very Best of Ray Charles, vol. 2 (Rhino, 2000}; engineer, remastering engineer
Ray Charles, Love Songs (Rhino, 1989); remastering engineer
Ray Charles, Ultimate Hits Collection (Rhino/WEA, 1999): remastering engineer
Ray Charles, Standards (Rhino, 1998); remastering engineer
Ray Charles and Betty Carter, Dedicated to You (Rhino, 1998); engineer, remastering engineer
Fleetwood Mac, Tango in the Night (Warner Brothers, 1986); technical engineer
Merle Haggard, The Epic Collection (Recorded Live) (Epic, 1983); technical engineer
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headroom. People forget that.

Explain.

When those tape machines were
developed, they were developed with
unity gain at 18 dB or -14 dB. But
everyone started slamming them to
the top because 16-bit didn’t have
the resolution at lower decibel lev-
els. When 24-bit came about, with
the computer systems and Pro Tools,
1 was able to back off, because the
resolution was there. You could now
go back down with the level, have
that headroom like you had with an
analog tape, and you wouldn't lose
that resolution.

So the extra headroom of 24-bit
recording is a real help.

It's got 130 dB of dynamic range.
The math is very simple: 16-bit is 96
dB of your dynamic range. You got
an extra 30-plus dB going to 24-bit,
that means you don’t have to stay at
the top to keep the resolution there.

WWW.EMUSICIAN.COM
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You try to explain this to a record label and they don’t
know. All they know is that the last guy came in with
everything at the top and made a hit record.

The labels would complain that the levels were
too low?

Yes. I'm talking about a multitrack, a Pro Tools ses-
sion, or whatever digital system we were using. On
the 48-track—they would sometimes complain, but
especially on computers they were complaining. I had
to say, “Look, you guys have got to understand resolu-
tion,” and that's the problem with a lot of things today.
People only know what they see, they don’t know the
technical side. They see everybody else hitting it to the
top, and they think the top is where it’s got to be.

What was Ray like to work with? Was he easygoing
in the studio?

If you could keep up with him. Ray had very good ears, and
it wasn’t because he was blind. He had a true engineer’s
golden ears. He could listen into the music and hear the
nuance. That's what makes Doug Sax at the Mastering Lab
suchagreat engineer, and the same with Bernie Grundman
[at Bernie Grundman Mastering). They can hear the
nuance. They can hear the fly walking across the speaker.
And Ray had that same ability.  had it, too. Because when-
ever Ray would say, “Listen,” | would hear it.

Can you think of a story that demonstrates Ray’s
hearing abilities?
One of the first things that got me in tight as an engineer
with Ray was when he called me into the studio one night,
it was about 8 p.m., and he was complaining that the left
speaker wasn't playing the kick drum right. He said it was
too soft. So I listened, and I said, “It sounds pretty damn
balanced to me.” And Ray would do this thing, that he
would stand in front of one speaker and then sidestep over
to the other speaker. He kept sidestepping in front of each
speaker, stopping in the middle each time. And

Howard, Norah Jones, and
Charles during the recording

of Genius Loves Company.

he said, “No, I'm telling you, the left speaker isn’t
right on the kick.” So I said, “Well, let me do an
alignment.” I took an MRL [Magnetic Reference
Laboratory] tape, put
it up on the machine.
He was doing a mix, so
it was a 2-track tape we
were working on.

On the left channel,
at 100 Hz, it was .25 dB
down. Now in college
I was taught that the
average person is able
to hear a 3 dB differ-
ence and a trained ear
can hear 1.5 dB to 1 dB,
and below that it’s sup-

JENNINGS

JOHN
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According to Howard, Charles had “golden ears” and was quite

particular about what he wanted in the studio.

posed to sound the same. And I knew that I could hear a
.5 dB difference, from tweaking machines most of my life
and all the work I did being a factory tech when they were
designing 24-track recorders. I had to learn what .03 distor-
tion sounded like. I had to start listening and hearing those
things. Like I said, I always felt comfortable that I could hear
a .5 dB difference. Here’s Ray telling me it’s .25 dB. So I'm
going, “This guy is testing me. Somebody came in this room
and tweaked it .25 dB. He’s not hearing it, he’s testing me.”

So what happened?

I put the screwdriver into the alignment, [ had just
barely tweaked it, and Ray started jumping up yelling,
“That’s it, that’s it, put the music back on. You got it!”
knew he wasn’t testing me [laughs]. Whenever Ray loves
something and things fell into place, he'd start dancing
to the music. And now he was dancing, he was slapping
his hand on his chest with the kick drum, and he was
saying, “That’s it, Mr. T, you get it, you got it.”

He called you “Mr. T.”?
Yeah, that was the nickname he gave me.

Was Ray technically knowledgeable?

Yeah. When he was in his late teens, he was a ham radio
operator. And was a ham radio relay operator during World
War II. Veterans overseas would work in relaying mes-
sages back to the families from soldiers over in Europe.
And he was part of this organization that did that. And he
also would do Morse code. A lot of times, for the longer-
distance messages, he would use Morse code instead of
talking. It was so funny, because Ray would often mimic
Morse code; he'd go, “Did did did dit did did did did did!
And I'll tell you what that word was.” And he was right.
Ray could mimic that sound. He did have a good ear.

WWW.EMUSICIAN.COM
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Considering that he adopted digital recording
after all those years on analog, it sounds as if Ray
was not averse to new technology.

He was in the later years. He really hated recording into
the computer.

Why?

Because he was old and set in his ways. A lot of it was
that the programmers would not design DAWs for a blind
man. Here’s a man who's got a computer, because he had
his laptop. And he used a program called Windows-Eyes.

Is that the one that speaks the keys when you
hit them?

No. This is one where you have certain parameters, it’s
like a hot-key scenario. And it will talk back to you when
you're doing certain things. It will repeat your functions.
And there are levels of integrity that you have depending
on how you are used to using it. You can use it where it will
tell you everything you do, or it will tell you items you're
doing. Instead of telling you every stroke you do, it will
tell you what the finished stroke that you did related to.

Working with Ray Charles and others, Howard has often
been called upon to mic a piano for recording. His basic
method is a 3-mic stereo configuration that utilizes large-
diaphragm condensers (see Fig. A).

He centers this configuration around the back mic,
which he generally puts in omni mode. “That picks up the
full sound,” he explains. "I've noticed that when a lot of
people mic pianos, they tend to get a left-right sound—
they mic it the way a keyboard sampler would play it back.
Too much is hard left and right.”

He places the other two mics, typically both cardioid,
over the bass strings and the treble strings, respectively,
each back from the hammers, with the bass mic the far-
ther back of the two. "l do it a little different than a lot of
people,” he says. “Most people, when they use the triangu-
lar configuration, tend to put the left and right mics right
around the hammer area.”

Howard tilts the treble-string mic slightly off-axis. “I
have it off-axis so that it doesn't pick up the percussion of the
hammers” he says. The left and right mics are typically about
a foot over the strings, and the omni mic in the back is lower
to pick up some of the reflections from the piano’s cabinet.

His rule of thumb for avoiding phase problems is to
keep all mics at least nine inches from each other and from
the source. “With the microphones themselves being more
than nine inches away—you're at a minimum optimum dis-
tance for phase,” he says. ‘Further apart is even better.”

When possible, he will open the piano's top completely,
but if there are other instruments playing in the room, the
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He didn’t like using that system?

We never got fully into it, because Ray’s health started
to deteriorate. Cakewalk, along with another company,
had worked and developed something called Caketalk.
And several other blind artists were using it. And we
were getting Ray into that, and we just didn’t get him
fully into that because his health was going. But he
was using the Caketalk and other things. He was run-
ning Sibelius for writing and arranging music on his
laptop.

What was your feeling about the movie Ray
[Universal Studios, 2004]?

They did a great, great job on it. I think it was one of the
better movies made, because it showed the real struggle
and strife of a musician. It showed how his drug prob-
lems were sometimes a help and sometimes a problem,
and the fact that he got over his drug problem because
of his love of music.

Can you talk a little about your legal hassles
regarding Ray's tapes?

approximately 127

between mics
and strings

CHUCK DAHMER

FIG. A: This shows Howard's basic 3-mic, stereo-piano-miking
configuration, which he often used with Charles.

top is necessary for isolation. In that circumstance, Howard
will also throw a moving blanket over the strings and mics
for additional separation from the room sound.

Each mic feeds a separate track. When mixing them,
Howard likes to bring up the center mic first, and then
supplement it with the left and right cardioids to give it
a wide stereo image.

Although he'll sometimes vary this miking scheme—
such as by setting the rear mic to a figure-8 pattern and
maybe substituting a hypercardioid mic for the treble-
string mic—he says it's hard to go wrong with his standard
3-mic configuration. “You'll make the producer happy and
the band happy. Nine times out of ten it will work.”

WWW.EMUSICIAN.COM
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Ray had asked me to take care of his music after he
died, and that’s not being done, and that’s all that I
can say.

Can you tell me where things stand with it?

I can talk about that. The case was thrown out of court.
The judge basically said, beyond a shadow of a doubt,
that [ had permission from Ray Charles to have the cop-
ies I had, and what masters I did have I had under his
permission. And nobody asked for me to return these

tapes in the proper manner that labels and other people

are supposed to.

Exciting new interface
Content category searches
Useful downloads and links

Product news and articles
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What was the reaction from your associates in the
music business to your arrest?

There were a lot of people from the industry that really
believed inme. Alot of people put up money for my defense,
and alot of people showed up in court in my defense. A lot
of important people, who will remain nameless. Those are
the ones I really want to thank, because they’re the ones
that kept me going through the whole ordeal.

Let’s talk about your current recording work.
What kind of setup do you have in your studio?
I've got a Quad/Eight board, and I've got a couple of
Otari tape machines. I also have a Pro
Tools | HD system, because I have to have
it for the labels. My DAW of choice is Sonar
[see Fig. 2]. Cakewalk was the first compa-
ny to come up with a true 64-bit program
to run. And you can hear that difference.

You talked earlier about the differ-
ences in headroom between 16-bit
and 24-bit recordings. What about
high-resolution recordings that use
sampling rates higher than 48 kHz?

You've got to lock at the trade-offs. Your
file size is large, and you're asking the
computer to do a lot more work, especially
when you're doing multitrack recording.

Do you mix in the box [totally within
the computer]?

I do all my rough mixes in the box, but I
never do the real mix in the box. I do all my
editing, get my balance, what I want left,
what I want right, all that done in the DAW.
When I'm ready to really mix it, then I go
to one of the studios, like the Village, the
Record Plant, or any of the major studios.
At that point, my DAW is now working
like a tape recorder or a tape player. I run
through a real mixing board.

What don’t you like about in-the-box
mixes?

I have noticed that no matter what the
program—and Sonar is the most for-
giving on this, but I don’t care if it’s Pro
Tools, Nuendo—the moment you start
mixing more than 32 channels in the box,
the stereo image starts to collapse. You
start getting a bottleneck sound, where
it’s now starting to sound like it’s com-
pressing itself. It only makes sense; you're
trying to throw so much data down a pipe.
When you start listening to it, you start
hearing the stereo image collapsing. The



next thing you know, everything must be panned hard
left and hard right to get a stereo image.

But if you don’t have that many tracks, then the
computer has enough horsepower to deal with it.
Yes, and so does the software program.

But once you get over a certain amount of tracks,
you start to have problems?

To give you an idea: back when they began designing boards
for multitrack recording—because of the laws of physics
and analog—when adding channels without putting buffer
amps in each channel, you could only get up to 16 channels
of analog before it would start to bottleneck. That’s why
they started putting buffer amps and other things to get in
more than 16 channels on a mixing console.

With analog, what causes that bottleneck?

It's a function of the laws of physics. Every time you add
a channel, you're adding that noise to it. The same thing
happens in digital. You're adding noise—it’s not like a
dither—it’s digital noise. We use dithering to cover this
artifact noise. And all dither really is, is about 20 dB of
noise injected into the signal so the computer has some-
thing to chew on when there’s nothing there [laughs].

Do you think that a strong tech backgrou