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» NEUMANN.BERLIN

Discover

The Freedom of Sound.

The NEW TLM 107

Multi-faceted versatility, no-compromise sound and innovative operation:
With five directional characteristics and a novel dperating concept, this
standard-setting large-diaphragm microphone provides soufld without any
coloration. Featuring equally impressive level stability and low self-noise,
it captures everything from the softest whisper to thunder‘ng drums. For
studio, broadcasting and demanding home recording applications.

Discover more and enter to WIN:
www.NeumannUSA.com/TLM107




UNIVERSAL AUDIO

Apolio Twin DUO

Much more than just a pro-grade interface! The Apollo Twin
DUO delivers the performance and outstanding build quality
you expect from Universal Audio hardware — and this 10

x 6 Thunderbolt interface comes complete with a suite of
renowned UAD Powered Plug-ins. You get incredibly accurate
emulations of legendary analog studio gear plus a powerful
platform that takes a huge load off of your CPU. The result?
Great sound from start to finish!
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Roland’s AIRA series instruments - ae,
deliver old-school simplicity

and hands-on playability, and

they integrate easily into your - |
live or studio rig. Choose among - / /
four amazing instruments: ‘
the System-1 Plug-out
synthesizer keyboard,

the VT-3 Voice Transformer
effects processor, the TB-3
Touch Bassline synth, and the
TR-8 Rhythm Performer drum
machine. Put the control you
need right at your fingertips!
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@ TLM 107

It's incredibly accurate. Its multi-pattern
design makes it perfect for all kinds of studio
applications. And, it’s a genuine Neumann! The
TLM 107 gives you a switchable highpass filter
and a pair of pad settings, for the ultimate in
miking flexibility.

24 MONTHS SPECIAL FINANCING AVAILABLE

ON SELECT BRANDS, USING YOUR SWEETWATER MUSICIAN’S ALL ACCESS PLATINUM CARD, THROUGH JULY 31, 2014*

*Subject to credit approval. Minimum monthly payments required. Call your Sweetwater Sales Engineer for details or visit Sweetwater.com/financing.
"“Please note: Apple products are excluded from this warranty, and other restrictions may apply. Please visit Sweetwater.com/warranty for complete datails




GENELEC"® mo40

These high-performance

monitors are studio ready — and
environmentally friendly. You get
the accuracy and detail you need
to make your projects sound their
best, and the M040’s super-efficient
custom power amps ensure you
have plenty of clean power on

tap for maximum headroom and
clarity. Plus, eco-friendly cabinet
construction reduces this monitor's
carbon footprint.

Sub 37 Tribute Edition

The Sub 37 paraphonic synth’s all analog sound is everything you love about Moog
— fat bass, smooth leads, and undeniably rich and dimensional sound. With 40 knobs
and 74 switches, you've got the hands-on control that you need to put some serious
expression into your live keyboard performances.

{i/'{(' DVERA

2-YEAR WARRANTY™

Total Confidence Coverage™ Warranty
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Focusrite ifrack _“' — - v

Focusrite itack nock ‘ . :

It's easier than ever to capture quality
recordings on your iPad! The iTrack Dock “"_=_ Ableton
Push with Live 9 Suite

integrates directly with your Lightning-equipped

iPad and gives you 24-bit/96kHz recording
This hardware/software system gives you a powerful platform
for music creation and performance! You get hands-on control

capability. This outstanding interface includes
two world-class Focusrite preamps, MIDI

plus all the instruments, effects, and processing tools you need
— all from one great package.

cennectivity, and more. Don't sacrifice sound
quality for portability; grab an iTrack Dock and
get great-sounding results anywhere.

>(_i20t099’ Mix & Master Bundle

Packed with everything you need to sculpt your tracks and
polish them to perfection, the Mix & Master bundle is your
go-to plug-in coilection for signal processing. You get iZotope’s
renowned Alley 2 mixing tools and Ozone 5 mastering suite.
Easy to use yet powerful enough for the pros, this bundle is a
must-have addition to your DAW setup.

r (800) 222-4700

Sweetwater.com

200 5 4 @ “TREE™)

<

FREE PRO ADVICE

We’re here fo helg_! Call today!
World Radio History

FAST, FREE SHIPPING

On most orders, with no minimum purchase!



MUSician

COVER FEATURE

40 Three Scenarios, Three Rooms Whether you're an artist, engineer, or DJ, you
want your own place to create music. These days, production technology is more accessible
than ever; but with so many options out there, your choices can be overwhelming. We break
down everything you need to get your studio up and running.

40 e
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FEATURES
18 Squarepusher For Music for Machines, Tom Jenkinson composed electronic music for virtuosic Japanese
robot band Z-Machines. He walks us through the writing and recording sessions.

24  Little Dragon Swedish foursome Yukimi Nagano, Hakan Wirensrand, Fredrik Wallin, and Erik Bodun
tapped into their soulful side in the studio to produce their fourth album, Nabuma Rubberband.

30 Tensnake On his debut artist album, Glow, German DJ /producer Marco Niemerski reveals how a child of
’80s and *90s dance music can adapt classic gear signatures and explore modern techniques.

GEAR

12 Production tools to help you make better music

16 Epoch Modular Benjolin Rungled cross-modulation never sounded so good.
52 MakeMusic Finale 2014 Notation program

56 Roland Aira TR-8, TB-3, and VT-3 Classic instruments, reborn

60 Universal Audio Apollo Twin Two-channel interface
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PowerTools...
for Reamping!

| Radial JD7™ guitar distro & Reamper™
Reamp*ProRMP™ | Syitch and combine up to 7 amps!
Affordable passive | Class-A buffers and Jensen™ transformer
| transformer | isolation for best possible sound. The JD7
isolated Reamper | is a must for every recording studio!
{ that doesn't skimp
on sound quality!

Radial X-Amp™ 500
series Reamp*

§ Adual output active

| studio Reamper for
your Radial Workhorse
or other 500 Series rack

"The Reamp* is the recordin
guitar player’s best friend. It
works great with bass and
keyboards too."

~Joe Satriani

v
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“The Radial

JD7 is by far

the finest

guitar distro

and Reamp and

is an indispensable
studio tool for me."
~ Steve Vai

|

"The X-Amp Reamper and
SGl are so useful that | don't
know how | managed before
without them."

~ Simon Gogerly

(U2, Gwen Stefani, P. Diddy)

-

RrReame 2

Radial JX44™

stageswicher 4} | CETTIIIITEOCTIE | of
with Reamper lets "

you switch and 's: @_g"'dfl'.o"‘l'. “

DUAL OUTFUT CLABS A AC TIVE REAMS

combine up
to six amps k4
Buidt-in SGI™ and

Reamp*® JCR™
Original Reamp circuit
designed by John
Cuniberti, with same
custom made in USA
transformer. A passive
Reamper that is plug
and-play easy to use

Features level control,
filter and mute switch
Built Radial tough!

Reamp interface
Guitar switcher

lets you switch
betweenupto 4
instruments at the
press of a footswitch.

<
Radial Reamp® X-Amp™

Versitile transformer isolated studio Reamper with dual
outputs to send your signal to different amps or effects
chains. 100% discrete signal path for best possible sound

o

“Once you hear the difference
between a Radial Dl and the
others, you'll never go back
After over 300 U2 shows
around the world, they have
worked flawlessly. *

~ Terry Lawless

(Keyboardist & programmer - U2)

Reamping is all about recording the optimum performance first, then
sending the raw recorded track out later through different amps, effects and
combinations to get the sound just the way you want it. Reamping opens up
the creative process to discovering new tones, exploring effects, experiment-
ing with micing techniques and all without having to capture the performance
over and over. You can Reamp just about znything you record... bass, snare
drum, keyboards...you can even get creative and add grit and character to
the lead vocal by Reamping it through a distortion pedal or wahwah.
Radial offers a wide range of Reampers that deliver superb audio quality, are
easy to use and priced to suit every budget

Radial - the number one name in Reamping*!

Radial

engineering

features and tone, tone, tone

The Radial JD7 gives me the g

cleanest and punchiest guitars :

no matter what combination Radial Engineering Ltd. >
18

.power tools for power players
el oihisiei radialen
o@radiaieng.com gncom

et Way, Port Cog:

of gearis plugged in.”
~ Eric Liljestrand tel:6

(Lucinda Williams, U2, Ringo Starr)
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Goals and Gear

“WHAT’S THE best mic?”

“Which interface should I buy?”

“What should I have in my
studio?”

If I had a dollar for every time
I've been asked these questions,
I’d be writing this note from the
Italian Riviera.

My answers, of course, are
always “What are your goals?”
and “What’s your budget?”
Without that vital information,
any purchase you make is a
potential waste of money.

The second question is easy:
You can only spend what you have
(or your credit card will allow).
But figuring out your goals—the
capabilities your rig should have—
must be carefully considered. For
example, you have to plan for the
future (e.g., potential technology
changes, extra 1/0 requirements,
and so on), while satisfying the
needs of the present. The savvy
shopper is the one who figures

AREMUSIC
ESTIVALS

VIABLEPATHS

TOSUCCESS?

out these details before hitting the
retail spots.
In “Build a Studio for Any
Scenario,” beginning on page
40, we demonstrate the thought
process that goes into determining
the kinds of products you'll need
(rather than simply want) for
a given production situation.
But even if the studio of your
dreams doesn’t fit into one of
our categories this month, you’ll
learn a lot in this article from how
we approached our final buying
decisions, even if they’ll differ from
your own.
Our goal
is to help
you get the
most for
your money,
not fill your
studio with

g

f

useless crap.

COMMUNITY

“SH*T TO REMEMBER: A COMPUTER

IS ATOOL, NOT AN INSTRUMENT...
SOME DUDES DEVOTE THEIR LIVES TO
INSTRUMENTS, OTHERS TO ELECTRONIC
COMPOSITION BY GPU.”

Deadmau5 tweets sent in response
to comments from Arcade Fire
praising bands still playing “actual
instruments” at Coachella, April
23,2014

- NPPOR i\ U

OST FORANY BAND

6%

MAYBE; THEY ARE

GREAT OPPORTUNITIES
FORLARGER BANDS

38%




IN THE STUDIO

>> Sarah Jaffe with
McKenzie Smith

BY BARBARA SCHULTZ

SINGER/COMPOSER SARAH JAFFE'S AUBUM DON'T DISCONNECT (KIRTLAND) has
the sounds of synths and acoustic instruments that were manipulated
to seem synthesized. Drummer/producer McKenzie Smith worked
with Jaffe in his Redwood Studio (Denton, Texas; redwooddenton.
com), which he owns with bandmate Joey McClellan.

Jaffe’s new songs started with sketches that she'd bring into
Smith’s studio to flesh out, with engineer Jordan Martin capturing
the action to Pro Tools. “She had cool ideas, but they were
45-second bits,” Smith says. “I would get a rhythmic idea and a
groove, maybe get the bass drum sound I wanted first; some of
that sounds like an electronic kick drum, but it’s actually a smail
marching bass drum that I have. I would beef it up and sometimes
make it sound electronic in the mix. It has the human element and
the processed, digital element.”

Then, Smith and keyboardist Evan Jacobs would layer in keys
and synths. “Sarah and I would try out simple lines and lay down
synth ideas, and then for more complex stuff, we had Evan,” Smith
says. “One sound people will recognize is a [Roland] Juno 60 I have

Sarah
Jaffe with
McKenzie
Smith in
Redwood
Studio

Nord and Prophet keyboards were also used. A Moog Little
Phatty supplied the bass lines on all but three tracks.

Smith’s studio is in a 1,200-square-foot out building on the same
property as his late-’60s home. There’s a small guest apartment,
tracking room, iso booth, and a conirol room, where Jaffe ended up
recording a lot of her vocals.

“The studio vibe was extrémely relaxed,” Smith says. “She’d be
doing a ‘scratch vocaly sitting on the couch in the control room.

We had an SM7 up at all times, and she’d say, 'Let me lay down this
thing real fast” But, listenirg back later, she would say, ‘Could we
just keep that vocal take? I replly like it.

“Sarah is an extremely consistent singer, though. She’s great all

{ PLUG MY ELECTRIC BASS DIRECTLY INTO AN AUDIO INTERFACE'S HIGH-Z INPUT, BUT
CLINICAL” AND DOESN’T WORK WELL WITH MIXES. | WANT A REALLY STRONG LOW END, BUT WITH A GOOD
HIGH END SO YOU CAN HEAR THE BASS WHEN MIXED IN WITH OTHER INSTRUMENTS. PEOPLE SAY DYNAMICS
CONTROL IS IMPORTANT AND I’'VE TRIED COMPRESSORS, BUT DON'T

that’s temperamental. If you ge: a cool sound going, you better

hurry and record it before you lose it!”

PAUL RODRIGUEZ
HOUSTON, TX
VIA E-MAIL

There’s much more to recording bass than
amp sims, but they can definitely help
add character. Clockwise from upper left:
waves G|T|R, Native Instruments Guitar
Rig, and IK Multimedia AmpliTube.

the time. So if we went back to redo anything, it was to get better

control over the sound, never because of her performance.”

Bass is a tough instrument to
record and play back, because
its notes lie in a range that
speakers and headphones
have a hard time reproducing.
Good sound starts with

the instrument itself; note
that tuning is critical. The
frequencies are so low that
any sympathetic resonances
will create long, rolling beat
frequencies that weaken the
sound. Also check your pickup
height. If you have a light
touch and want to emphasize
the percussive transients,
move the pickups closer to
the strings. If you play with

a heavy pick and want to
emphasize sustain, move them
farther away. To check levels,
play your bass while watching
your DAW’s meters; angle the
pickup if needed to balance
levels between the higher and
lower strings.

Dynamics contro! often
helps—a more consistent
signal will play back more
consistently. However. many
bass plavers prefer limiting
over compression because
the limiting process (which
trims peaks instead of trying
to serve as a “sustainer”) can
emphasize your “touch” and

T ALWAYS SOUNDS

IKE THAT “SQUEEZED” SOUND. ADVICE?

make the bass sound more
responsive. Also, a little
high-frequency shelving
boost on mixdown will help
provide more defmition
Finally. there are some
excellent bass amp sims
(IK Multimedia. Native
Instruments, Waves, MOTU,
Line 6, Overloud, etc.) if
you want some “grow!” to
complement the DP’s pristine
sound. Compared to guitar
amps, bass sims don’t need to
deal with lots of distortion and
high frequencies; this makes
it easier to create realistic
emulations. THE EDITORS

Got a question about recording, gigging, or technology?

Ask us! Send it to ElectronicMus cian.wmusicplayer.com.
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Nektar
Impact LX25 and LX61

$129.99-$229.99

HIGHLIGHTS 25- and 61-note
velocity-sensitive keyboard « 8
assignable rotary encoders and

8 assignable pads ¢ on-the-fly
pad mapping * LX 61 includes

8 assignable faders and buttons
* transport controls ¢ pitch and
modulation wheels « 3-digit
LED display « footswitch input «
octave and transposition buttons
* stores 5 user presets and 4 maps
for the pads

TARGET MARKET Musicians,
composers, DJ/producers
anaLysis Designed to integrate
directly with most major DAWs
for use with mixer, effects, and
instruments,

nektartech.com
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Soundness
SoundSoap 3

$149 street

HIGHLIGHTS Updated interface «
high-resolution Wash window

* improved Learn Noise
functionality » works in 32- and
64-bit hosts * supports audio
recording and drag-and-drop of
video clips in standalone mode

* Audio Units/VST/RTAS/

AAX plug-in formats * one-click
sharing to e-mail, social media,
and cloud storage

TARGET MARKET Musicians.,
recording engineers, and video
artists

ANALYsis Designed to be intuitive
and easy to use for anyone
needing to mitigate unwanted
audio artifacts in recordings,

including those made with video.

soundness-llc.com
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Native Instruments
Molekular

$149

HIGHLIGHTS 35 effects with
modulatable parameters for
Reaktor 5, Reaktor 5 Player,

and Maschine ¢ designed in
cooperation with Zynaptiq «
morph between sound variations
using your mouse or modulation
input ¢ five categories of effects:
Bread and Butter; Dynamics

and Distortion; Modulation and
Filters; Delay, Stutter, and Glitch;
Pitch and Resonator ¢ four
assignable macro controls

TARGET MARKET DJs, producers,
sound designers, musicians
ANALYSIS A heavyweight collection
of highly configurable effects that
cover every type of project.
native-instruments.com
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Mackie
Thump

$389-$879

HIGHLIGHTS 1,000W 12” and 15"
versions with 2-way crossovers
* 1.4” titanium tweeter » 3-band
EQ with sweepable mids »
time-aligned transducers »

mic and line-level inputs «
1,200W Thump 18S 18” powered
subwoofer with two XLR inputs
and stereo highpass outputs «
Class D amplification

TARGET MARKET Gigging musicians,
clubs, houses of worship, live-
sound engineers

ANALYSIS A heavy-duty, high-
output sound system. Thumpl2
and Thump]5 have angled backs
that make them suitable for use
as stage monitors.
mackie.com

All prices are MSRP except as noted



streichfett

owaldorf

S
Waldorf
Streichfett

$325

HIGHLIGHTS Desktop polyphonic
synthesizer that focuses on
classic ’70s-era string machines
« brass, organ, and choir presets
« monophonic solo section

with tremolo * ensemble and
time-based effects * controls for
crescendo and release ¢ stereo
outputs « MIDI and USB ports
TARGET MARKET Keyboardists and
musicians looking for a portable
synth with vintage sounds for
stage and studio

ANALYSIS A great-sounding
hardware synth that resurrects a
wonderful class of instrumental
sounds in a convenient package.
waldorf-music.info

6
Passport Venue

$999.99

HIGHLIGHTS 600W ¢ Class D
amplifier * integrated 10-channel
mixer ¢ 4 mic inputs with
phantom power and switchable
pads * XLR, 1/4” mic/line/
instrument, and 1/8” stereo
line-level inputs ¢ treble and
bass controls and reverb send
on each channel ¢ integrated
USB flash drive-based recording
(16-bit/44.1kHz WAV) and
playback (WAV/mp3) system ¢
output for powered subwoofer
TARGET MARKET Bands, DJs, event
managers, educational facilities
anarvsis A highly portable P.A.
system suitable for medium to
large audiences.

fender.com
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MakeMusic
Finale PrintMusic 2014

$119.95 ($39.95 upgrade)
HIGHLIGHTS Note entry from MIDI
keyboard, ASCII keyboard, or by
scanning score pages * orchestral
scores can include 24 staves ¢
built-in sound library « supports
VST/AU virtual instruments ¢
Human Playback functionality

« exports audio, MIDI, and
musicXML files » Score Manager
* automatic range checking «
beat-assigned Smart Shapes *
support for the new Finale file
format

TARGET MARKET Composers,
musicians, students

ANALYSIS PrintMusic 2014
provides a way to use many of
Finale’s outstanding features, but
at a much lower cost.
finalemusic.com

Arturia
MiniBrute SE

$599

HIGHLIGHTS Adds step-sequencer
with 64 steps « Mod, Gate Len,
and Swing parameters * 6
pattern sequences ¢ Steiner-
Parker multimode filter ¢

sub oscillator » Ultrasaw and
Metalizer features for adding
harmonics ¢« an LFO with sample-
and-hold ¢ audio input « USB and
standard MIDI 1/0 « CV/gate 1/0
TARGET MARKET Keyboardists, DJ/
producers, and modular-synth
owners looking for a CV/gate
controller keyboard

aNALYSIS With its retro look,

the MiniBrute SE adds an
old-school step sequencer to a
highly portable and powerful
monosynth.

arturia.com

13
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Auganizer
Auganizer

$34.99

HIGHLIGHTS Allows you to rename
and organize your Audio Units
plug-ins in Apple Logic Pro X
and Garageband and Ableton
Live ¢ requires Mac OS X 10.6 or
higher ¢ arrange AU plug-ins by
group, subgroup, or customized
name ¢ includes Cover Flow for
loading plug-in GUIs * supports
32- and 64-bit plug-ins, Automap,
32 Lives, and other wrappers »
import/export settings

TARGET MARKET Audio Units plug-
in users

anaLysis This is the utility app
you’ve been waiting for.
auganizer.com

4

10
Ear Trumpet Labs
Mabel

$1,000

HIGHLIGHTS Two medium-large,
fixed-cardioid electret condenser
capsules with transformerless
FET circuitry « cardioid, figure-8,
and omnidirectional patterns »
high-end frequency response to
14 kHz * capsule is mounted in a
copper-ringed basket with brass
grille ¢ stainless steel yoke and
copper-and-brass body ¢ internal
dampening to minimize handling
noise

TARGET MARKET Recording
engineers and musicians
ANALysis Hand-built in Portland,
OR, Mable focuses on classic
looks and sound quality for
tracking acoustic instruments
and voices.
eartrumpetlabs.com

n

Cengage

The Music Producer’s
Survival Guide

$34.99

HIGHLIGHTS Subtitled “Chaos,
Creativity, and Career in
Independent and Electronic
Music,” the book covers the
philosophy of music production,
spanning the history of music
technology, while offering
practical advice on networking
and career planning.

TARGET MARKET Musicians,
engineers, producers, and DJs
ANALYSIS A uniquely non-
traditional exploration of the
creative process that examines
a plethora of subjects, including
technical and theoretical
approaches to music, lifestyle
decisions, and thoughts about
consciousness and the mind.
cengageptr.com

12
Neumann
KH 120D

$TBD

HIGHLIGHTS Digital input and
output on BNC connectors ¢
accepts AES3 and S/PDIF format
at 24-bit/192kHz « XLR analog
input ¢ front-panel bass reflex
ports ¢ analog Class AB amplifier
« time-delay compensation up

to 400 ms ¢ bass, low-mid, and
treble controls ¢ dip switches to
control logo lighting and graund
lift

TARGET MARKET Recording and
mix engineers doing stereo or
surround work

ANALYSIS Designed for use as
close-field monitors or rear
speakers in a multichannel
system.

neumann.com

All prices are MSRP except as noted



Can a music program create professional,
real-sounding arrangements and solos for your
songs from only a chord progression?

perfect band mates

real people sounds so much better RealTracks
> most fun you c y MP3

much better player.

1e fabulous cats

5 - \ > o RealTracks
high-quality . ‘Band-in-a-Box holy grail

Band-in-a-Box
RealTracks
=’ “RealTracks a di 0
blown away T \Y Band-in-a-Box Band-
in-a-Box extraordinary!” i A ' & AWESOME! THANKS

> outdone themselves
Band-in-a-Box e

for Windows" & Mac’ 4

B Band-in-a-Box 1
«“Brilliant!” * with RealTracks smashing.

Type in the chords to any song using standard chord
symbols like C, Fm7 or Gm7b5/Db; choose a style and

fantastic great Band-in-a-Box does the rest... Generating a professional inspiration
sounding arrangement of bass, drums, piano, guitar,

This changes everything. strings and more. NOW using RealTracks—actual stunning.
recordings of professional studio musicians!

. | - < Download Now
J oS from $129 USD
| TV S m |

-

amazingly accurate!

“I am blown away!
“Awesome.’
' 30 day money back guarantee
incredible gonna set the world on fire!

amaze “Wow and Double Wow.” » RealTracks
RealDrums 1 3

Kudos 10 vy« Band-in-a-Box, I couldn’t believe it!

improvisational | : “Awesome software at a fantastic price!”

Our Customers Think So.




Epoch Modular
Benjolin

Rungled cross-modulation
for the Eurorack generation

BY GINO ROBAIR

ROB HORDIJK made a name for himself with his
mad programming skills on the Nord Modular
G2 and his elegantly handcrafted hardware
synths. Inspired by chaos theory, he designs
instruments such as the Blippoo Box that let
you explore unpredictability to a very high
degree, using a minimum amount of circuitry.
One design that is popular among DIYers
is the Benjolin, which Hordijk refers to
as being “bent by design”—an allusion to
the hardware hacking concept of circuit
bending. In this instrument, Hordijk exploits
“the interference patterns between two
oscillators,” based on his imaginative use
of cross-modulation. Sylvan Lee of Epoch
Modular not only put Hordijk’s Benjolin
behind a Eurorack panel, he added several
features that greatly expand its usefulness.

Meet the Rungler The Benjolin begins
with two analog oscillators that provide pulse
and triangle signals at its output jacks. In
addition, the triangle output of each oscillator
is normaled to the modulation input of the
opposing oscillator. External modulation
inputs and attenuators are included.

The triangle waves are also fed into
a comparator {oscillator A sets the
frequency while oscillator B determines
the pulse length) to create a pulse-width

modulation signal, which has its own output.
Furthermore, the PWM signal is summed
with the output of the rungler (explained
below) and sent into a resonant 2-pole

filter that provides independent highpass,
bandpass, and lowpass outputs. Oscillator B’s
triangle wave is normaled to the modulation
input controlling the cutoff frequency, with
an external mod input and attenuator for both
sources nearby.

What really defines the Benjolin, bevond
all this cross-mod fun, is Hordijk’s famous
rungler circuit. It starts with an 8-step shift
register that accepts a serial pulse from
oscillator A, which is treated as an XOR
signal that is clocked by the pulse output of
oscillator B: When oscillator A’s value is low
and oscillator B’s signal is high, data in the
shift register moves to the next stage.

The shift-register’s output goes through
a 3-bit D/A converter, and the chaotic
results are fed back into the modulation
inputs of the oscillators and the filter; the
Run A, Run B, and Run F knobs control the
amount of rungler at each modulation input,
respectively. Discrete outputs are provided
for the rungler and XOR signals, which can be
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The Benjolin’s panel
design keeps cabling
away from the knobs.
it’s worth noting that
each output has a
different peak-to-
peak voltage range:
The filter outputs go
from +2 to -2V, the
triangle outs are 4V,
the rungler and XOR
are 5V, the pulses
8V, and the PWM
range is £8.5V.

used elsewhere as audio
sources, clocks, or CVs.
The rungler provides
far more exciting and
musical material than
other entropy-generating
modules because of
the way Hordijk has
integrated it into the
Benjolin’s design. The
slightest turn of a Run
knob can send the module
into an entirely new
soundscape, with the
rate of change happening
glacially or at audio rates.
The Benjolin
includes a very handy looping function
that recirculates data in the shift register
at a rate set by oscillator B. Looping also
changes the waveshapes coming from the
rungler and XOR outputs. A signal of 0.7V
or greater at the loop CV input will begin
the patterning. The associated toggle switch
engages a bipolar-offset control that can be
used on its own to create loops or to alter
the bias of an incoming voltage. Lee suggests
plugging a piezo into this jack, perhaps from
an external percussion controller, to grab
rungler patterns—very hip.

Source of Certainty It is important to
note that, despite its chaotic capabilities,
the Benjolin can also be used in more linear
ways. For example, it’s great for creating
drones, beats, and melodic patterns, as well
as serving as a clock source, all with very
predictable results.

Consequently, the Benjolin can
supplement any modular system, thanks
to its wide range of abilities. Yet, it’s
very powerful on its own and capable of
evervthing from glorpy burbling and slowly
evolving textures to face ripping noise. m
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S guarepusher

The Z-Machines guitar robot
plays with 78 “fingers.”




~Tom Jenkinson pushes music machines to their outer limits to
record the intricate, dazzling Music for Robots.

BY KEN MICALLEF

WHEN ToM Jenkinson, aka Squarepusher, debuted
in 1996 with his now-classic Warp album Feed
Me Weird Things, its combination of tremor-
inducing drum and bass rhythms, twisted synth
phrasing, and Jaco Pastorious-inspired electric
bass playing was simply startling. Jenkinson
accompanied similarly minded and freakily
futuristic English programmers such as Aphex
Twin, Chemical Brothers, Luke Vibert and
Underworld, diving headlong into a brave new
world of sampled/sequenced/cut-up collage.

While his compatriots wandered off into
dithering head space or circled the same terrain,
Jenkinson continued to push himself and recorded
prolifically—not always with predictable, or even
pleasing, musical results, but he never lost the plot.
He never stopped searching.

Fifteen albums and 18 years later, Jenkinson
collaborated with a team of roboticists from
the University of Tokyo, composing music for
their robot band, Z-Machines, and Music for
Robots (Warp) was born. Writing for a guitarist
(“Mach”) with 78 fingers that can play at 1,184
bpm, a drummer (“Ashura”) with 22 arms, and
a keyboardist (“Cosmo”) that fires green lasers
to “play” his keys, Jenkinson sent MIDI files to
musical producer Kenjiro Matsuo, who worked
with the roboticists to produce Jenkinson’s
music, which he then mixed.

Z-Machines have performed metal and
J-Pop, but nothing as musically sophisticated
as the sounds of Squarepusher. Indeed, the first
notes of “Sad Robot Goes Funny” sound exactly
like Jenkinson’s lyrical Fender Jazz Bass
playing, before the music turns baroque as the
guitars enter, then free as the drums execute
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Jenkinson in the studio.

a Vinnie Colaiuta-worthy cadence and more
guitars spin webs of dulcet melodies. It sounds
like humans, and it sounds like machines.

Music for Robots is very ambitious, from
the pastoral lute sounds of “World Three,” to
the sweetly plucked guitars of “You Endless”
(Jenkinson has always had a soft spot for
mushy ballads), to the madly churning
Stravinsky-fusion-in-Hell sensations of
“Dissolver.” Some may dismiss the album as
heartless prog rock on steroids, or a fusion
fatalist’s notion of musical self-indulgence,
but in a world increasingly controlled by
whirring hard drives, overseen by global
surveillance and entertained by programmed
music that barely resembles music, Music
for Robots is a beautiful embryonic first
salvo from a future where glistening sounds
transport us, where styles can be dialed in,
where the impossible becomes passible, and
the final frontier is endless.

What was your goal when you began writ-
ing for the robots?

Before embarking on the project my question
was, “Can the Z-Machines do something
which is compelling for the listener? Can they
make music which survives the novelty value
of music being performed by a robot?" A lot
of the interest in this project comes from the

gimmick value of these machines,
the robots. But I don’t want this to
be a gimmick. There’s no point in
recording a music box with attitude.
There has to be something at the
core of it which is valid, musically.
It has to go beyond the simple
technical details of how it’s done. It
has to make you feel something.

Did you have a plan?

I had four weeks to write the

music, so there wasn’t time for

an overarching plan. I just had to
see what I could do in that time.
The whole thing was restrictive.
The robots require a hell of a lot of
maintenance, they need a team of
people to work them, and storage is
financiaily intensive in Japan, so this
amounts to a monstrous financial
burden. So it had to be done in
short space of time, with no time

for refinement or developing the big
concept. “What can we do that is
good?” was the main idea.

guidelines to move forward. But this is not a
particularly different process for me. I am always
working out the boundaries of the instruments;
that is one of the concepts I've always liked
playing with. The boundaries are explored in
this project, as well as what happens when you
push them into the zone where they’re not able
to completely, consistently deal with the data
proficiently anymore.

Do you see the similarities between Z-
Machines and Pat Metheny’s Orchestrion?
The Orchestrion is really cool, but Pat should
give it to me. [laughs] At least lend it to me! The
Orchestrion is impressive, but you need to take
music to the outer limits, really see what the
machines can do. If I want to play music with
sensitivity, nuance, and subtlety, then I will

play it. I won’t get a f*cking robot to play it. I'll
do it myself. Like I did on Music I's Rotted One
Note or Just a Souvenir, where all the drums
were live and nothing was sequenced. I want

to use the robots for their strengths. The robots
are amazing at playing music of ridiculous
complexity with accurate timing. They are not so
great at playing music with nuance.

“Given that the Z-Machines are essentially playing
conventional instruments, albeit being played in

an unconventional way, it’s still a conventional
recording process. So the guitar was DI'd, the drums
were miked, and so forth. The recording process

was totally old-school.”

So how did you infuse soul into the Z-Ma-
chines? Did you use writing software?

I started off experimenting, trying to establish
how fast the robots could play and the degree to
which I could get them to play consistently, and

if there’s any kind of interdependence between
what the robots play between one another. Trying
to establish the degrees of freedom, if you like.
Then it was, how fast the drum robot could play
consistently; they’re all run by compressed air.

Z-Machines use pneumatics to play

the instruments in the same way as Pat
Metheny’s Orchestrion.

Yes, it’s all run pneumatically, so if you play all
the drums at once, does that drummer robot
literally run out of air? These considerations

are what I started off with. I sent MIDI files for
[Z-Machines] to do tests with, and they returned
the recordings of those tests so I could work

out the limits of the machines and use those as

On “Dissolver;” the Z-Machines play the
equivalent of 128th notes; the fastest music
I’'ve heard that wasn’t a total blur. They
were broad sweeps of glissandos, basically.
Once locked-in, did the robots play back the
music consistently each time?

Even though they’re machines, the performances
are not identical each time. There’s a degree of
inconsistency. There’s a sort of fluidity in the way
the robots deliver the performances. It can be
extremely fast, and by and large what they play

is locked and tight. But they’re not 100 percent
consistent; I find that quite interesting, especially
when you push the robots to the very upper
regions of how fast they can play. Then they

start behaving in a less predictable way. There is
a section in “Dissolver” where the guitar robot
does what you call “shredding” There’s a section
beyond that where the guitarist robot is playing
data which is generated mathematically using
sets of equations rather than me composing as



;.I“.Q"'
R R

'M4SONIC

f‘The Launchpad is my platform and my workstation
’to get the most out of my music. | can do anything

| lwant. To be able to to modify and break the rules
with my hardware - that's exciting!”

“The Launchpad makes my life easier every day”

Matt Davis - [namethemachine]
Drake, Bassnectar, The Glitch Mob

“This is definitely something that is
going to take over the industry”

Henry Strange - Music Producer / Programmer

Kanye West, Drake, Trey Songz, Pitbull, Mikq Posner. and many more!

'm Ke " “Scene-launching with the Launchpad is pretty amazing...
Anything that lights up is good — the more lights, the better!”

Matt Robertson - Musical director
y Bi6rk

“Essential component to run my live shows..”

Laura "Alluxe” Escudé - Electronic Music Producer / Programmer (Electronic Creatives)
Kanye West, Jay Z, The Weeknd, Bon Iver, Yeah Yeah Yeahs, Herbie Hancock
Cat Power, Silversun Pickups, Garbage. Childish Gambino

" novation

www.novationmusic.com/launchpad-s



such. I let the equations run and they generate the
data. That’s where I was really testing the upper
limits of what the robots can do. It’s playing notes
all over the fretboard at virtually the same time;
exploring not just in terms of speed but in terms of
making sounds with the guitar. It would never be
possible for a human being to do that.

Tell me about those equations.

I set up equations and recorded the output in
MIDI form. In that respect, the robots are not as
outlandish as you’d think. They are still running
the basic MIDI protocol using the conventional
MIDI notes and MIDI controllers, admittedly
being employed in a unique fashion.

What about MIDI and dynamics?

None of it plays with any dynamics. The drummer
has many sticks but they play at fixed velocities.
There are three sticks for each drum: one that
plays soft, another medium, and another loud. But
the guitar robot doesn’t play with any dynamics
whatsoever. You have to build the nuances into
the arrangements of the notes. They have this
classic robot thing going on, like in Doctor Who
with [fictional mutant race] the Daleks. They can
take over the universe, but they can’t go upstairs.
They can play a million notes a second, but they
can’t play with any amplitude control. The guitar
robot has this odd rotating pick arrangement for
his right hand; it’s a stick that rotates one way
then the other way; it has a pick attached to the
end so when it rotates one way, it plucks a string,
and then after that it plucks it the opposite way, to
resemble the sound of up and down strokes.

Is the drummer robot playing all the drums
behind his head and in front as well?

He plays everything; all of the drums. It’s basically
about the limitations. The guitar robot will move
the position of his right hand to strike the strings
in different places to emphasize harmonics, but
it’s uniform tonality. I am interested in baroque
music, and these early instruments such as organ
and harp, they are very uniform in their dynamics
as well. So I find that a different type of challenge
to write for. I thrive on limits; my mind is adapted
to dealing with music, making situations that are
difficult. When I began in 1996, I didn’t even have
a proper sequencer.

When I interviewed you at your studio in
Hackney in 1996, all you had were a simple
computer, Fender Jazz Bass, and lots of
Dizzy Gillespie and Charlie Parker records.
Yes, I had the basses, an Akai sampler, drum
machine, a synth, an eight-track recorder, but
it was all very limited. My studio doesn’t look
that different now, here in Essex. I thrive in the

“Basically, I am

representing the actual
performance of the
Z-Machines. There is no
editing, no tweaking, no
cutting up of phrases and
duplicating them in Pro
Tools ... This is a robot
band and this is what a
robot band sounds like.”

situations where it's difficult. Necessity is the
mother of invention, they say.

How were the Z-Machines recorded?

I've never actually seen them. This was

all conducted online. But given that

the Z-Machines are essentially playing
conventional instruments, albeit being played in
an unconventional way, it’s still a conventional
recording process. So the guitar was DI'd, the

drums were miked, and so forth. The recording
process was totally old-school. On the one hand,
you have this set of instruments that are utterly
familiar to everyone. Everyone knows these
sounds. They are so drowned in cliché.

Did you apply any plug-ins, any effects dur-
ing the recording or mixing process?

I have tried to represent the performance that
they would give at a show; that was my goal, as

if I was at the mixing desk. You can hear a little
dynamic processing, a little reverb, a slight bit of
motion on the faders for emphasis. But basically,

I am representing the actual performance of the
Z-Machines. There is no editing, no tweaking, no
cutting up of phrases and duplicating them in Pro
Tools. It's not a bunch of machines in a lab that
I've processed the f*ck out of and you don’t know
what is what. This is a robot band and this is what
arobot band sounds like.

There is a section in “Remote Amber” in
which the drummer is playing a free section
on the snare drum, and it sounds like a live
jazz drummer.

I played that on my sequencer, just bashing

itin. That’s where the robot drummer starts

to sound natural. And you can even hear the
squeaks of the robot’s arms before it strikes the
drum. I could have edited those out to make it
perfect, but that’s part of it, its hinges squeaking.
Admittedly they could have put a bit of WD40 on
it! That was interesting. I am essentially asking,
“Can robots play jazz?”

What’s the future of you and the Z-Machines?
I have my own versions of software that will
make up sequences of notes; perhaps you can
call that improvising. I don’t know if I classify
that as improvisation; that has to come from a
human mind. Or at least a mind. Improvisation
comes from spontaneity, and spontaneity is one
thing artifical intelligence hasn’t got a grasp

of. It is very good once you set it in a direction,
but coming up with new ideas? That’s where
improvisation gets exciting, coming up with
something new on the spot. Expecting a robot
to do that is a little bit optimistic. m

Ken Micallef is freelance writer and
photographer based in New York City. His work
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