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Thank you f or purchasing Buch la Easel V!

This manual covers the features and operation of ArturiaOs Buch la Easel V, the latest in a
long line of incredib  ly realistic virtual instruments.

Be sure to register your softw are as soon as possib le! When you purchased Buch la Easel V

you were sent a serial number and an unlock code by e-mail. These are required during the
online registration process.

Special Messag es

Specifications Subject to Chang e:

The information contained in this manual is believed to be correct at the time of printing.
How ever, Arturia reserv es the right to chang e or modify any of the specifications w ithout
notice or ob ligation to u pdate the hard w are that has been purchased.

IMPO RTANT:

The softw are, when used in combination with an amplifi er, headphones or speak ers, may
be able to produce sound levels that could cause permanent hearing loss. DO NOT operate
for long periods of time ata h ighle vel oratale velthatis uncomf ortab le.

If you encounter any hearing loss or ringing in the ears, you should consult an audiologist.



I ntroduction
Congratulations on your purchase of A rturia's Buch la Easel V!

Since the late 1990s, the French company ARTURIA has receiv ed acclaim from players and
reviewers alik e for designing state-of-the art softw are em ulations of the venerab le analog
synthesizers from the 1960s to the 1980s. From the Modular V, back in 200 4, to Origin, a
modular system of a new generation that we introduced in 2010: ,to the Matrix 12 released
in 2015 and the Synclavi er V, released in 2016, our passion for synthesizers and sonic
purity has given demanding musicians the best softw are instruments for professional audio
production.

The ARTURIA Buch la Easel V is the culm ination of over a decade of experi ence in recreating
the most iconic synthesizers of the past.

Arturia has a passion for excellence and accuracy. This led us to conduct an extensiv e
analysis of every aspect of the Buchla Easel hard ware and its electrical circuits, even
modeling the chang es in behavior over the course of time. Not only have we faithfully
modeled the sound and behavior of this unique instrument, we have added a slew of
features thatw ere unimaginab le in the days the Buch  la Easel w as being manuf actured.

Buch la Easel V runs both as a standalone instrument on Windows and macOS and as a
plug-in in all maj or formats inside your DAW. It has easy MID | learn functionality for hands-
on control of most parameters, and as a plug-in also allows parameter automation for
greater creativ e control.

The A rturia team

Buchla is a registered trademark wused with perm ission of Buchla Electronic Musical
I nstruments
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1. WEL COME

1.1.Don Buch la and the Easel

The Buch la Easel is a unique and color ful instrument. It was conceiv ed and designed by
a unique and color ful man: Don Buch la. Throughout his life he refused to wear match ing
socks. In 1965 the composers of the San Francisco Tape Music Center asked Don to build an
electronic musical instrument for live performances and recording. As a result he built the
first voltag e controlled synthesizer: he called it the Buch la Electric Music Box. He dislik ed the
w ord synthesizer , whichtoh imsugg ested a syntheticim itation of existing sounds.

Until that moment creating electronic music was a privileg e for composers with access to
a studio with tape recorders and, with luck, some oscillators. An oscillator is an electronic
circuit that wellEoscillates and thus mak es a tone. The early oscillators had just one dial,
wh ich when it was turned would chang e the pitch. A well-equi pped studio like the Fonologico
Studio in Milan had the stagg ering amount of 12 oscillators. You guessed it, one for each note
in the m usical scale

What made Don Buch laOsdesign special was that he created an oscillator that could be
OplayedOw ith voltag es. Instead of the composer turning a dial, the dial could now be "turned"
by a voltag e, and because voltag es can chang e a dial much faster than a composer , this
was the start of a whole new era in music. It was also the start of what we now call the
W est C oast style of Electronic M usic.

Having an oscillator that responds to Voltag es (VCO) is a first step; now you need a second
oscillator that can create the kind of slow voltag es needed to control the main oscillator: an
LFO. Buch la called it a Modulating Oscillator. One thing led to another and by the end of
1966 Buch la had the beginning of a system that would, in the years to come , evolve into the
Buch la Easel.

The idea to use slow voltag es to control an Oscillator came from Robert Moog who lived
in the Eastern parts of the US. He designed several new voltag e controlled modules such
as a Voltag e Controlled Filter (VCF), a Voltag e Controlled Envelope Generator and a Voltag e
controlled Amplifi er (VCA). An envelope generator is capab le of creating a more complex
flowing v oltag e that allo ws you to m im ic the sound contour of an instrument.

He was also the first to combine all of these modules into one design that has become the
basic structure of almost every synthesizer. Moog favored filters to shape sound and he
added a keyboard wh ich made the instrument very popular. His style of combining modules
is no w kno wn as East C oast Synthesis.

1.1.1.The Birth of the Easel

The Easel was one of the first of what we now call semi modular synthesizers. The
reason modular synthesizers are so successful is that they offer a composer /performer an
unlim ited number of options for creating sound. The perfect modular synthesizer contains
a well-balanced number of modules that complement each other's functionality. The Easel
and the Minimoog are good examples of this. Don Buchla and Robert Moog, the engineer
who created the Minimoog, each combined a number of sound modules in ways that made
their instrument unique and different from all others.

On the keyboard of the original Buch la Easel it says OTheElectric Music BoxO.Nobody seems
to use that name . |tOsmore popularly known by its nickname OTheEaselO.OEaselCprobab ly
refers to painterOs easel. A painter uses the easel to support the canvas on which he creates
his paintings. The easel is the perfect support to hold the canvas on which you create
your sound paintings. Anyw ay, it sounds much better than O®Buch Activated Voltag e Source
model 2180.
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Buchla for a long time flatly refused to add a keyboard to his instruments. To him the
synthesizer had to be a tool for experimental music and experimental performers. A
keyboard would be an invitation to play conventional scales and mak e conventional m usic.
He wanted his instruments to be used for a new, experimental kind of music. For years and
years he stubbornly continued to develop alternativ e controllers such as ribbon controllers
and touch sensitiv. e keys.

Finally in 1972 he gave in and created the Easel with a keyboard. Yet... the keyboard of
the Easel was someth ing special. Buchla infused it with much of the knowledg e he now
had about making controllers; it was solid; the keys did not mo ve but were touch-sensitiv e,
and could produce accurate and reproducib le pressure output, tactile feedback, and voltag e
controlled portamento

He also took the opportunity to include a much impro ved oscillator that he dubbed OThe
Complex OscillatorO. It was developed with computer aided sim ulation studi es. It now had
become a sound source capab le of g enerating complex audio w aveforms.

1.1.2.The inter face of the original Buch la Easel

It is difficult to believe that an instrument consisting of only 12to 15 fairly simple modules
can generate so many different sounds. Itis because our mind has difficulty understanding

that when you combine many simple options, the number of ways you can combine these
options gro ws exponentially.

The Easel was special in other respects, as it had BuchlaDsown version of a filter called a
Dual Lo Pass Gate. The thing that mak es a Lo Pass Gate unique is that it contains vactrols. A
vactrol is a combination of a light sensitiv e resistor and light source . When the light source
(usually a LED) emits more light the resistor will reduce the current that flows through it
Buch la w as one the first engineers to apply th is effectinm usical w ays.

The Easel also had a unique patch ing system. If you create a patch on a modular Moog
or Eurorack system the sliders and dials will soon disappear behind a spaghetti forest of
wires. Wires that come from places that you donOtremember and go to places that you don't
remember either.

How different on the Easel: all patch points are concentrated on the lower half of the
mach ine. Most connections can be done by using shorting bars, and connecting modules
that are further apart can be made using stack able cables, but the sliders and dials will
alw ays remain clearly visib le.

Another thing that made the Buch la Easel a system ahead of its time was the generous use
of color coding for patch points and related modules. The Easel is indeed a color ful mach ine
made by a color  ful man.
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1.2. ArturiaOs secret ingredi  ent: TAE"

TAE" (True Analog Emulation) is Arturia's outstanding technology dedicated to the digital
re production of analog circuits used in vintag e synthesizers.

TAE Os softw are algorithms result in spot-on em ulation of analog hard ware. This is why
Buchla Easel V offers an unparalleled quality of sound, as do all of ArturiaOs virtual
synthesizers.

TAE" combines maj  or adv ances in the domain of synthesis:
1.2.1. Aliasing-free oscillators

Standard digital synthesizers produce aliasing in high frequenci es, especially when using
Pulse W idth M odulation (PWM) or F requency M odulation (FM).

TAE" enab les the generation of oscillators which are completely free of aliasing in all
contexts (PWM, FM...), and at no extra CP U cost.

Linear frequency spectrum of a current w ell-kno wn softw are synthesizer

Linear frequency spectrum of an oscillator modeled w ith TAE”
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1.2.2. A better re production of analog oscillator w av eforms

The waveforms produced by the oscillators in analog synthesizers are affected by the

presence of a capacitor in the circuits. The discharg e of a capacitor results in a slight Obend®
in the original waveform (most notab ly for sawtooth, triangular and square waveforms).

TAE" re produces the result of th  is capacitor discharg e in softw are.

Below is the analysis of a waveform from one of the five original instruments ArturiaOs
softw are emulates, followed by one made by TAE". They are both equally deformed by the
low-pass and h igh-pass filtering.

Temporal re presentation of the "sawtooth" w aveform of a
hard w are synthesizer

Temporal re presentation of a "sawtooth" w aveform
reproduced by T AE”

WhatOs more , the hard ware analog oscillators were unstab le. In fact, their waveforms vary
slightly from one period to another. If we add to this the fact that the starting point for each
period (in Trigg er mode) can vary with the temperature and other environmental conditions,
we see why vintag e synthesizers hav e such a typical sound. TAE" reproduces the instability
of oscillators, resulting in a f atter and Obigg erO sound.
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1.3. Arturia's V ersion of the Buch la Easel

Buch la Easel V closely mimics the original Easel. It has all the features that mak e the
Easel such a unique instrument. Yet we would like to think that we impro ved the original in
several ways, by remo ving functions that mak e no sense in a softw are version and adding
functions that are only possib le in softw are:

Om itted are:

¥ The control section at the to p of the instrument

The programmer card of the original; it has no function, as patches can now be
stored on the computer

The remote local sw itch has beenremo  ved

The A udio outputs, as audio feeds directly into your D AW
The | nverterOs From C ard and T o Card connectors

The P re-ampOs To Card connector

Headphones and output level; all monitoring can be done on the sound port of
your computer or the output of your inter face

w

KK K K K

Added functions:

¥ A quantize switch in both oscillators wh ich enab les you to quantize them to the
chromatic scale

¥ Anoise g enerator and a feedback g enerator in the P re-amp section

w

Four v oice poly phony

¥ A self-trigg er mode to the Envelope Generator , which turns it into an elaborate
LFO

¥ MID l-assignab le parameter control
¥ Patchab le velocity, wheel, and k  eyboard f ollow v oltag es

¥ The Right Hand: a 32-ste p poly phonic sequencer with preset voltag e source
transpose

¥ The Left Hand: five complex Function Generators to create your own voltag e
curv es

¥ The Gravity U niverse: aV oltag e Control lab based on game physics
An elaborate dual effects section w ith assignab le effects
¥ User configurab le response of the LoP  ass G ates

.

6: ThereOs one other maj or difference which may not seem like a big deal to you, but which is a
maj or shift for some people in the Buchla world: you can save your creations in presets! For purists
this is a horrib le option, each performance should be unique and unre peatab le. When youOre done
per form ing you dismantle your patch and the next day you start over with a fresh mind and a fresh
Easel. Composers, on the other hand, will welcome the save option; they can now build a library of their
most creativ. e moments and merg e those moments into a brilliant composition.
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2. ACTIVATION & FIR ST START

Buch la Easel V works on computers equi pped with Windows 7 or later and macOS 10.10
or later. You can use the stand-alone version or use Buchla Easel V as an Audio Units, AAX,
VST2 or VST3 instrument.

2.1. Activ ate the Buch la Easel V license
Once Buchla Easel V has been installed, the next step is to activate your license for the
softw are .
This is a simple process that involves a different softw are program: the Arturia Softw are

Center.

2.1.1.The A rturia Softw are C enter (A SC)

If you hav e not already installed the A SC,gototh isw ebpag e:
Arturia U pdates & Manuals

Look for the Arturia Softw are Center at the top of the pag e, and then download the version
of the installer that you need f or your system (macOS or W indo ws).

Follo w the installation instructions and then:

Launch the A rturia Softw are C enter (A SC)

Log into your A rturia account

Scroll do wn to the My P roducts section of the A SC
Click the A ctiv ate button

K K K K

That's all there is to it!
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2.2. Initial setu p
2.2.1. Audio and MID | settings: W ind ows

At the top left of the Buchla Easel V application is a pull-do wn menu. It contains various
setu p options. Initially you will need to go to this menu and choose the Audio Settings option
togetMID Iflo wing in and sound flo  wing out.

You will then see the Audio MID | settings windo w. This works in the same way on both

Windo ws and macOS, although the names of the devices availab le to you will depend on
the hard w are you are using.

The A udio MID | Settings
in Windo ws

Starting fromtheto  p you hav e the f ollowing o ptions:
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Device lets you choose wh ich audio driv er you want to use to route sound out of
the instrument. This might be your computerOs own driv er like Windo ws Audio , or
an A SIO driv er. The name of your hard w are inter face may appearinth s fi eld

Output Channels Lets you select which of the availab le outputs will be used to
route audio out. If you only have tw o outputs, only two will appear as options. If
you hav e more than tw 0 you can select a specific pair of outputs.

The Buffer Size menu lets you select the size of the audio buffer your computer
uses to calculate sound. A smaller buffer means lower latency betw een pressing
a key and hearing the note. A larg er buffer means a lower CPU load as the
computer has more time to think, but can result in a small latency. Find the
optim um buffer size for your system. A fast, modern computer should easily be
able to operate at 256 or 128 sample buffer size without creating pops or clicks
in the sound. If you are getting clicks, try raising the buffer a little . The latency is
displayed on the right hand side of th is menu.

The Sample Rate menu lets you set the sample rate at which audio is sent out
of the instrument. The options here will depend on the capability of your audio
inter face hard ware though even most computersO own hard ware can operate at
up to 48kH z wh ich is perfectly fine . Higher sample rates use more CPU power so
unless you have a good reason to go up to 96kH z, then 44.1k or 48k is usually
fine .

The Show Control Panel button will jump to the system control panel for
whate ver audio de vice is selected.

Play Test Tone helps you to troub leshoot audio issues by confirm ing whether
sound can be heard through the correct de vice .

Your connected MID | devices will appear in the MID | Devices area. Click the
check box to acce pt MIDI from the device you want to use to trigg er the
instrument. In standalone mode , Buch la Easel V listens for all MID | channels so
thereOs no need to specify a channel. You can specify more than one MID | device
at once .

.01.(
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2.2.2. Audio and MID | settings: macOS

OS X uses CoreAudio to handle audio routing and the audio device selection is made in
the second dro pdown menu. At the top left of the Buch la Easel V application is a pull-do wn
menu. It contains various setu p options. Initially you will need to go to this menu and choose
the A udio Settings o ptiontog et MID | flo wing in and sound flo  wing out.

Audio m idi settings in
macOS

Starting fromtheto  p you hav e the f ollowing o ptions:

¥

Device lets you choose wh ich audio driver you want to use to route sound out of
the instrument. This might be your computerOs own driv er like Windo ws Audio , or
an A SO driv er. The name of your hard ware inter face may appearinth isfi eld.

Output Channels lets you select which of the availab le outputs will be used to
route audio out. If you only have tw o outputs, only two will appear as options. If
you hav e more thantw o you can select a specific pair of outputs.

The Buffer Size menu lets you select the size of the audio buffer your computer
uses to calculate sound. A smaller buffer means lower latency betw een pressing
a key and hearing the note. A larg er buffer means a lower CPU load as the
computer has more time to think, but can result in a small latency. Find the
optim um buffer size for your system. A fast, modern computer should easily be
able to operate at 256 or 128 sample buffer size without creating pops or clicks
in the sound. If you are getting clicks, try raising the buffer a little . The latency is
displayed on the right hand side of th is menu.

The Sample Rate menu lets you set the sample rate at which audio is sent out
of the instrument. The options here will depend on the capability of your audio
inter face hard ware though even most computers© own hard ware can operate at
up to 48kH z wh ich is perfectly fine . Higher sample rates use more CPU power so
unless you have a good reason to go up to 96kH z, then 44.1k or 48k is usually
fine .

The Show Control Panel button will jump to the system control panel for
whate ver audio de vice is selected.

Play Test Tone helps you to troub leshoot audio issues by confirm ing whether
sound can be heard through the correct de vice .

Your connected MID | devices will appear in the MID | Devices area. Click the
check box to acce pt MIDI from the device you want to use to trigg er the
instrument. In standalone mode , Buch la Easel V listens for all MID | channels so
thereOs no need to specify a channel. You can specify more than one MID I device
at once .
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2.2.3. Buch la Easel V as a plug-in

Buch la Easel V comes in VST, AU and AAX plug-in formats for use in all maj or DAW softw are
such as Ableton, Cubase , Logic, Pro Tools and so on. You can load it as a plug-in instrument
and its inter face and settings work the same way as in standalone mode , with a cou ple of

differences;

¥

the instrument will now synchronize to your DAWOshost tempo/ bpm rate , when
tempoisaf actor

you can automate numerous parameters using your D AWOs automation system

you can use more than one instance of Buchla Easel V in a DAW project. In
standalone mode you can only use one at once

any additional audio effects your DAW has availab le may be used to process the
sound, including delay, chorus, filters, etc.

you can route audio through the Buch la Easel V using the P re-amp

you can route Buchla Easel VOsaudio outputs more creativ ely inside your DAW
using the D AWOs own audio routing system.
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2.3. QuickStart: A basic patch

Please load the default factory preset. This ensures that you have all knobs and sliders in

the correct starting position. The volume dial in the Output Section should be at about twelve
o'clock.

When you start Buch la Easel V and load the def ault preset that comes with the factory presets youOll
notice that we hav e pre-patched the Envelope Generator into Gate 1lof the Dual Lo Pass Gate. This is a
helpful gesture to get you started. What it does, is to open the Lo Pass Gate when you click on a key on
the Buch la Easel V keyboard or press a key on an external keyboard. If we hadnOtyou would not hear
any sound, wh ich is rather frustrating when youOre starting to learn someth ing.

The output of the Complex Oscillator is by default routed through Lo Pass Gate 1.If that gate
is closed you will not hear any sound so letOsopen it up; mo ve slider level 1of the Dual Lo

Pass Gate to 2. Press a note on your controller or virtual keyboard. You should now hear the
Complex Oscillatorh  umm ing aw ay.

To chang e the waveshape of the Complex Oscillator mo ve the timbre slider up and down.
Mak e certain the waveform dial abo ve the timbre slider is at minim um. That way you will

get the maxim um effect of the timbre modulation. The timbre switch allows you to select
differentw aveforms.

Modulating
the
timbre of
the
Complex
Oscillator

2.3.1. Jumping octav  es

LetOssee if we can use the Sequential Voltag e Source [p.58] to mo ve the pitch of the Complex
Oscillator  [p.38] an octav e up and do wn.

To accomplish this we have to mak e a connection betw een the Sequential Voltag e Source
and the Complex Oscillator. Connections like this are made on the patch board below the
sliders. The original Easel used shorting bars to connect nearby patch points. Buch la Easel V
uses virtual cab les that you can stretch to any length and fold back to their point of origin to
discard them. As soon as you start to OpullGa new patch cord from a patch output you will
see a tiny circle inside patch points that can acce pt a connection. It also works the other way
around; click onanin  put patch point to see from wh ich outputs itw ill acce pt a connection.
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The outputs on the patch board are color coded; the blue output are Sequential Voltag e
Source outputs. All black patch points are input points. Make a connection by draw ing a
patch cab le from the blue Sequential Voltag e Source output (under modulation) to the black
in put patch point of the C ~ omplex Oscillator.

For more inf ormation about patch  ing and the patch board refer to chapter 4 [p.31]

Now set the modulation cv input slider of the Complex Oscillator (abo ve the the black input
patch point) to 110.

Set the number of steps on the Sequential Voltag e Source [p.58] to 3. Set the first step to 10
using the slider , the second step 0 and the third step to 10. The switch abo ve the sequencer
slider should be in the "Clock" position. If it isnOt,the sequencer will not step through its ste ps.
Now press any key on the keyboard. |f you made the adjustment carefully the result should
now be an octav e jump .

Jumping octav  es

To mak e this a bit more interesting mo ve your attention to the Envelope Generator. You'll find
it to the right of the Sequential V oltag e Source .

Set the switch above it to "Sequencer". The Sequential Voltag e Source will now trigg er the
Envelope, which in turn sends its output to Gate 1,where it will control the level of Gate 1.
Try moving the sliders of the Envelope Generator [p.54] to get a feel for what an envelope
generator does. To hear this even better , lower the speed of Clock (where it says "clock rate")
to slo w do wn the rate Sequential V  oltag e Source .
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3. USER IN TERFACE

Buch la Easel V is pack ed with great features and in this chapter weOlltak e a tour and show
you what it is capab le of. We think youOllbe amazed by the huge rang e of sounds that can
be made w ith th is instrument.

Buch la Easel V is very flexib le. That will alw ays be the main focus of every Arturia product:
to unleash your creativity wh ile remaining easy to use

3.1. The P anel

The Panel is a detailed reproduction of the original Easel panel. The Panel contains all
the modules you need to create audio and control voltag e signals. We have made a few
chang es to the original user inter face. We'd like to think it impro ves the Buch la Easel V user
experi ence . We w ill hav e a detailed loo k atthe ne w Panel [p.31]in another chapter.

3.2. Virtual k eyboard

The virtual keyboard allows you to play a sound without the need for an external MID I
device . Simply click on a virtual k ey to hear the currently selected preset.

The Virtual K eyboard
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3.3. The Toolbar

The toolbar that runs along the top edg e of the instrument provides access to many useful
features. The first seven of these features can be accessed by clicking on the Buch la Easel
V section atthe v ery to p left hand corner of the instrument w indo w.

W eOll go through each of these functions in the f ollo wing sections.
3.3.1. Save Preset

This option will overwrite the active preset with any chang es you have made , so if you
want to keep the source preset also, use the Save As option instead. See the next section for
inf ormation about th is.

3.3.2. Save Preset A sE

If you select this option you are presented with a windo w where you can enter information
about the preset. In addition to nam ing it you can enter the Author name , select a Bank
and Type, select tags that describe the sound, and even create your own Bank, Type,
and Characteristics.  This information can be read by the preset browser and is useful for
search ing the preset banks later.

You can also enter freef orm text comments in the Comments field, which is handy for
pro viding a more detailed descri ption.

Save as P reset

3.3.3. Import P reset

This command lets you import a preset file, which can be either a single preset or an entire
bank of presets. Bothty  pes are stored in .mex f  ormat.

After selecting this option the default path to these files will appear in the windo w, but you
can navigate to wh iche ver f older you are using to store presets.

OL( /. +1) 1™ /$) /$. +0$.%"$



3.3.4. Export Menu

You can export presets in a number of w ays; as a single preset and a bank or as a playlist.

¥ Export Single Preset: Exporting a single preset is handy when you want to share a
preset with someone else. The default path to these files will appear in the "save"
windo w, but you can create a folder at another location if you like. The saved
preset can be reloaded w ith the import preset menu o ption.

¥ Export Bank: This option can be used to export an entire bank of sounds from the
instrument, wh ich is useful f or backing u p or sharing presets.

¥ Export All Playlists: This is an option you could use to pre pare for a per formance .
It also allo ws you to transfer your playlists to another computer.

Export a bank of presets

3.3.5. Resize W ind ow o ptions

The Buch la Easel V window can be resized from 60% to 200% of its original size without
any visual artif acts. On a smaller screen such as a lapto p you might want to reduce the
inter face size so it doesnOtdom inate the display. On a larg er screen or a second monitor you
can increase the size to get a better view of the controls. The controls work the same at any
zoom le vel but the smaller ones can be harder to see at the smaller magnification v alues.

The Resize W indo w menu

3.3.6. Audio Settings

Here you manag e the way the instrument transm its sound and receiv es MIDI. See the
section Audio and MID | settings [p.10] for full details onth is.
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3.3.7. About

In this window you can view the Buchla-Easel V softw are version and developer credits.
Click on the A bout w indo w to close it.

3.3.8. Preset bro wser o vervi ew

The Preset browser [p.24] can be openened by clicking the library symbol on the toolbar.
The filter , name fi eld and left / right arro ws in the toolbar all assist w ith preset selection.

The P reset Bro wser

3.3.9. Browse w ith MID | controller

At the bottom of the Preset browser window on the left side is a field labeled Browse with
MID I Controller. It will configure Buch la Easel V to work with an Arturia controller so you can
bro wse the preset search results w ithout having to map any controllers to those functions.

Click the menu to select the A rturia controller you are using.

The way browsing the presets is implemented will depend on the controller you use. Please refer to
the documentation of your controller f or details.

If youw antto disab le this feature , select None .
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3.4. MID | Learn assignment

The MID | plug icon at the far right side of the toolbar places the instrument in MID I learn
mode . MID l-assignab le parameters will be shown in purple , which means you can map
physical controls to those destinations inside the instrument. A typical example might be to
map a real expression pedal to the Master Volume control, or buttons on a controller to the
Preset selection arro ws so you can chang e the preset from your hard w are k eyboard.

MID | Learn mode - to  p section

In the imag e above one of the parameter dials is red. That means it has already been
assigned to an external MID | control. |t can be reassigned, though.

Remember that you can also assign the Preset Forw ard and Backw ard arro ws to an external control.

3.4.1. Assigning / un-assigning controls

If you click on a purple area youOllput that control into learning mode . Move a physical dial,
fader , or button and the targ et goes red, indicating that a link has been made betw een the
hard ware control and the softw are parameter. ThereOsa popup windo w that displays wh ich
tw o th ings are being link  ed and an un-assign button that w ill disconnect the tw 0.

Midi C ontrol Setu p

3.4.2. Min/Max v alue sliders

There are also minim um and maxim um value sliders that you can use to restrict the
parameter chang e rang e to someth ing other than 0%-100%. For example you might want
the Master Gain to be controllab le via hard ware from 30% to 90%. If you made this setting
(Min set to 0.30 and Max set to 0.90) your physical dial would be unab le to alter the volume
lower than 30% or higher than 90%, no matter how far you turned it. This is very useful for
making sure you canOt accidentally mak e the sound too qui et or too loud when per  form ing.

In the case of switches which only have tw o positions (on or off), those would normally be
assigned to buttons on your controller. But it is possib le to toggle those with a fader or other
control if you lik  e.
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3.4.3. Relativ e control o ption

The final option in this windo w is a button labelled Ob Relativ eO.It is optim ized for use with
a specific type of control: one which sends only a few values to indicate the direction and
speed at which a dial is turning, as opposed to sending a full rang e of values in a linear
fashion (0-127, f or ex ample).

To be specific, a OrelativeOdial will send values 61-63 when turned in a negativ e direction and
values 65-67 when turned in a positiv e direction. The turn speed determ ines the parameter
response . Refer to the documentation of your hard ware controller to see if it has this
capability. | fso, be sure to sw itch th is parameter on when setting u p its MID | assignments.

When configured this way, movements of the physical control (usually a dial) will chang e
the softw are parameter by starting at its current setting, rather than being an OabsoluteO
control and snapping it to some other v alue as soon as you start to mo ve it.

This can be a great feature when controlling things like volume |, filter , or effect controls, since
you wonOtusually want them to jump noticeab ly from their current setting when they are
modifi ed.

Pitch Bend, Mod Wheel and Aftertouch are reserv ed MID | controllers that cannot be assigned to
other controls.

3.5. MID I controller configuration

ThereOsa small arro w at the far right hand side of the toolbar that deals with MID | controller

configurations.  This allows you to manag e the different sets of MID| maps you may have
set up for controlling the instrumentOs parameters from MID | hard ware. You can copy the
current MID | assignment setu p or delete it, import a configuration file or export the currently

activ e one .

This is a quick way to set up different hard ware MID | keyboards or controllers with Buch la

Easel V without having to build all the assignments from scratch each time you swap
hard ware .

MID I controller configuration

Note the check mark next to one of the controller names: that indicates that the Beatste p Pro
configuration is currently activ e.
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3.6. The lo w er toolbar

At the left hand side of the lower toolbar you will see a readout showing the value or state
of whate ver control you are modifying. It will also display the current value of a parameter
w ithout editing it: justho  ver the cursor o  ver the related control and the v alue w ill appear.

At the right hand side of the lower toolbar are several small windo ws and buttons. These
are v ery important features, so letOs tak e acloserloo k atthem.

The lo w er toolbar

3.6.1. MID | Channel setting

This windo w indicates the current MID | Channel setting. Click on it and it will expand to
show the fullrang e of v alues you can select (A |I, 1-16).

MID | Channel selection

By default Buchla Easel V will receiv e MID | data on all 16 MID | channels. You can chang e
this by selecting a specific channel in the lower toolbar at the bottom of the screen. This
can come in handy you want to use an external controller to use a number of instances of
Buch la Easel V .

3.6.2. Panic button

The Panic button can be pressed to reset all MID | signals in the event of stuck notes or other
issues.
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3.6.3. CPU meter

The CPU meter is used to monitor how much of your computerOs CPU is being used by the

instrument. |f you stress your computer too much, the performance of your computer may
suffer.

3.6.4. Maxim um P oly phony

By clicking this button, you will be able to adjust the upper limit for the number of voices
played by the Buch  la Easel V . It can be set from 1 to 4.

Poly phony settings

A lower setting will result in less CPU being used. Setting the number too high can create
situation where the voices cut off and create unnatural sustains. The key is to find a balance
that is acce ptab le f or both you and your computer.

The poly phony setting is MID | assignab le!
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3.7. The P reset bro wser

The preset browser enab les you to search, load and manag e sounds in Buchla Easel V. It
has a cou ple of different views but they all access the same banks of presets. You access
the preset bro wser by clicking on the library symbol next to the A rturia logo

The P reset Bro wser button

The Tag category windo w in wh ich the charateristics of a preset are listed may be collapsed
and expanded using the symbol preceding it.

Tag w indo w collapsed

3.7.1. Search ing presets

The Search screen has a number of sections. By clicking on the Search field at the top left
you can quickly enter any search term to filter the preset list by patch name . The Results
column is updated to show the results of your search. Press the Clear Filters button in the
search fi eld to clear the search.

Using the filter to search f  or presets
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3.7.2. Using tags as a filter

You can also search using different tags. So for example by clicking on the Documentation
option in the Types field you can show only presets that match that tag. The tag fields can be
shown or hidden by using the small down arro w buttons in their title fields. Results columns
can be sorted by clicking the same arro w button in theiro  wn section.

Using tags to search f  or presets

You can select multiple fields to perform narro wer searches. So by entering a text search
and also specifying Type, Bank and Characteristics options you could see only the presets
that match those exact criteria. Deselect any tag in any area to remo ve that criteria and
widen the search w ithout having to go back and start again.

The second Results column can be switched to show Type, Sound Designer , Favorite or Bank

tags depending on how you like to search. Click on its options menu button just next to its
sortarro w.
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3.7.3. Search R esults w ind ow

Click the options menu button in the first Results column to specify whether you want to
view the presets by Featured or by Name . Click the sort arro w to reverse the alphabetical
order.

Selecting featured results

Sim ilarly, click the options menu button in the second Results column to order its display
results by Type, Sound Designer , or Bank tags. Click the sort arrow to reverse the
alphabetical order.

Selecting results by ty  pe
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3.7.4. The Preset| nfo section

The Info column on the right side of the search field shows you information about any
preset. The inf ormation f or U ser P resets may be chang  ed here: Name |, Type, Fav orite , etc.

However, if you want to alter the information for a Factory preset you must first use the
"Save As" command to re-sav e it as a User Preset. After this the Info section will display Edit
and Delete buttons at the bottom of the w indo w.

Click Edit and then mak e the desired chang es, either by typing in one of the fields or by

using a pull-do wn menu to chang e the Bank or Type. You can even add new Characteristics
by clicking the + sign at the end of that list. Click Sav e when you are done

Preset Characteristics
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3.7.5. Preset selection: other methods

The pull-do wn menu to the right of the Search menu provides a different way to select
presets. The first option in this menu is called "Flter", and it will display the presets that fit
the search terms you used in the search field. So if you searched for the word "Ambi ent" in
the main search area, the results of that search w ill appear here

3.7.5.1. Selectinga P resetbyty pe

Sim ilarly, if you previously selected Type: Keys and Characteristics: Ambi ent in the Search
field youw ould see the results of that search in th is area instead.

Selecting a presetby ty  pe

Selecting the "All Types" option in the pull-do wn menu will by pass the search criteria and
sho w the entire list of presets.

The Categori es below the line also ignore the search criteria and display the presets based
on their T ype: Bass, F unk, G uitar , and so on.

Selecting a preset by its characteristics

Clicking on the name field in the center of the toolbar will show you a list of all availab le
presets. The list will also tak e into account any selections you hav e made in the search field.
So if you have preselected a Characteristic such as OChaosO,this shortcut menu will only
sho w you presets that match that tag.

The left and right arro ws in the toolbar cycle up and down through the preset list: either the
full list, or the filtered list that resulted from the use of one or more search terms.

The Info column on the right side of the search field shows specific information about each
preset. The inf ormation f or U ser presets may be chang ed here: Name , Type, Favorite , etc.

Click Edit and then mak e the desired chang es, either by typing in one of the fields or by
using a pull-do wn menu to chang e the Bank or Type. You can even add new Characteristics
by clicking the + sign at the end of that list. Click Sav e when you are done
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3.8. Playlists

In the lower left corner of the Preset Browser window is a feature titled Playlists. This is
used to collect presets into different grou ps for different purposes, such as a set list for a
particular per formance or a batch of presets related to a particular studio project.

3.8.1. Add a playlist

To create a playlist, click the plus sign at the bottom. Give the playlist a name and it will
appear in the Playlists menu. You can rename the playlist at any time; just click the pencil
icon atthe end ofitsro ~ w.

3.8.2. Add a preset

You can use all of the options in the Search windo w to locate the presets you want to hav e in
your playlist. Once you hav e found the right preset, click and drag it onto the playlist name

playlist ex ample
To vi ew the contents of a playlist, click on the playlist name

3.8.3. Re-order the presets

Presets may be reorganized within a playlist. For example , to move a preset from slot 1to
slot 3, drag and dro  p the preset to the desired location.

This will cause the other presets to be bumped wup in the list to accommodate the new
location of the preset being mo ved.
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3.8.4. Remo ve a preset

To delete a preset from a playlist, select the preset and click the "x"at the end of the preset
row.

Click "X" to remo ve a preset from a playlist

3.8.5. Delete a playlist

To delete an entire playlist, click the x at the end of the playlist row. This will only delete the
playlist, it w ill not delete any of the presets inside the playlist.

Deleting a playlist
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4. THE BUCHLA EA SEL V P ANEL

The Panel of ArturiaOs softw are version of Buch la Easel is very similar to that of the original
Easel. After firing up the original Easel the preferred practice was to wait five minutes to
allow the oscillators to warm up and stabilize . YouOreof course welcome to do that with the
softw are version to honor this tradition, but it will not mak e any difference for the oscillators.

At first glance the Buchla Easel V main panel can be quite intim idating; a strang e and
random collection of sliders, switches and dials. On closer look there is very carefully
designed order in the chaos...

Mirrored design in the P anel

The original Easel was designed in the San Francisco area in the '60s. At the high point of
the Hippie era Zen and all things Japanese dee ply influenced ideas about design; everyth ing
had to be clear and symmetric.

Why are the sliders that control the main oscillator next to it and the sliders that control the
Modulation Oscillator so far remo ved from it? It all mak es sense if the layout is folded. 1tOsa
mirrored design. When you look at the layout with this thought in mind suddenly the chaos
starts to mak e sense . The same is true of the in- and outputs on the patchboard in the row
belo w the sliders.

Origam i design of the patch bay

The black patch points are inputs, the others are all outputs. Some outputs are below and
others abo ve the black input. AgainE.if you were to fold this layout horizontally in the middle ,
you hav e a perfect symmetry; a valley with the black input in the bottom of the valley and
the outputs onthe h  igh edg es.

The signal will alw ays flow from the high edg es into the valley below. Holding this imag e in
mind helps you visualise the direction in which the voltag es flow and mak es patch ing faster.

Buch la created this inter face with the performer in mind; the sliders are all laid out in pairs;
one for your left hand, one for your right hand. For example , the sliders that control the
Complex Oscillator are actually tw 0 pairs; one pair f  or the pitch and one to control timbre

The slider for the right hand controls pitch and the slider for the left hand controls the
amount of external control voltag e that comes in. The same with the timbre sliders, one for
the right hand to control the timbre manually and one for the left hand to control the amount
of external control v oltag e.

The onscreen keyboard of the Easel V does not hav e the pressure sensitivity options that
the hard ware version has. How can we maintain these performance qualiti es in a softw are
version of the Easel? If only you had a pair of virtual hands! Well now you do! More about
the Easel V V irtual H ands laterE. [p.72]
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4.1. Ways to loo k at th ings

On the right half of the panel youOll find the modules that deal with audio: The Complex
Oscillator , the Dual Lo Pass Gate, the Output Section, the Reverb, Master Volume and the Pre-
amp .

Panel audio section

The remaining sections of the panel are all about generating, mixing and patch ing control
voltag es. Control voltag es are very slow waves in the sub audio rang e; you cannot hear
them but they play an important role in shaping the sound in the audio rang e.

4.1.1.Function R ows

Another way to look at the layout is to divide the panel in rows from top to bottom. The top
contains mainly switches and some dials. ItOsaptly called the switchboard. The switches
allow you define how the modules in the row below it will behav e. You operate them by left-
clicking on them with the mouse . A three way switch needs three mouse clicks to select all
positions.

The Pulser for instance is a simple module that (you guessed it) generates Pulses that can
do all sorts of magical things. Using the switches you can tell the Pulser where to send its
pulses and whether it can Opulse aw ayOin free running mode or pulse in tandem with the
internal clock.

Switches ro w

The second row contains mostly sliders. Some allow you to control a module manually,
wh ile others let you define the strength; the force with which a control voltag e controls a
module .

Some sliders may seem confusing; they donOt work as expected. As an example; you
probab ly know that an envelope generator controls the attack and decay of a sound. If you
raise the slider of the attack of an envelope generator on any standard synthesizer , such as
a Minimoog or K org, the attack w ill be slo wer and long er when you raise the slider.
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Sliders ro w

Not so on the Buch la. ItOsshort when itOshigh and long when it's low! So to mak e the attack
long er you hav e to lo wer the slider.

The same for all other sliders in the time domain: high is fast, low is slow. A perfect mantra
to re peat bef ore goingto slee p.

©00 . m} ejel0le] @") HLLE

velocity ™ wheel _keyfollow | _trigger source
BUCHLA ﬂzcwomc MUSICALINSTRUME

The patch bay

The th ird ro w is the patchboard where you connect the v arious modules using patch cords.

The Bottom row contains the touch-sensitiv e keyboard and a number of dials that each add
a specific v oltag e to the k eyboard output.

Touch Activated Voltage Source Model 218

s .
3 ascending octaves

M Qo Y < e N
10° input H 2. input . output T,

OUTPUT  CLOCK RATE PORTAMENTO SLOPE  ARPEGGIATION RATE /PATTERN. ADDTOMAIN _PRESET VOLTAGE SOURCE

The K eyboard v oltag e control stri p

The octav e switch adds or subtracts voltag e from the keyboard, wh ich results in lower or
higher keyboard voltag es. WeOllhav e an in-de pth look at the keyboard and its voltag e output
mixerin the K eyboard Section  [p.65].
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4.1.2. Color coding

The last and probab ly most revealing way to look at the Buchla Easel V panel is its color
coding. | tis consistent throughout:

Black patch points are in puts; all others are outputs.

It means you can apply v oltag e control to:

K

Gate 1 level

Gate 2 le vel

Complex Oscillator timbre
Complex Oscillator pitch
Modulation Oscillator frequency
Modulation Oscillator rang e
Pulser

Inverter

K K K K K K K K

Keyboard in  puts
The colored patch points are all outputs.

¥ Blue outputs: Midi and Sequencer voltag es (The blue outputs in the Output Section
on the right are an exce  ption)

Orang e outputs: En velo pe v oltag es
Purple outputs: K eyboard pressure
Wh ite: Random V oltag e

Yellow: P ulser trigg ers

K OK K K
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4.1.3. The P atch Bay

Several copies of every output are availab le in the patch bay. The yello w Pulser output
for instance is availab le three times. The voltag es flowing out of these three outputs are
identical.

1t0sa stroke of genius to locate all of the patch points below the sliders; the cords you use to
connect patch points will never get in the way. ItOsa maj or impro vement over the Moog and Eurorack
environments where patch ing will create a jungle of spaghetti patch cords which totally obscure the
modules beh ind them.

MIDICONNECTIONS __| RANDOM VOLTAGE . 0 /')
keyboard

0O0® il b 6 6 5

velocity * wheel _key follow. trigger source. lan

LJ

uucNLA ELECTRONI

Patch bay plus | nverter

The original Easel uses shorting bars to connect nearby patch points. Buch la Easel V uses
virtual cables that you can stretch to any length and fold back to their point of origin
to discard them. You can also drag the end of the patch cable to an empty spot on the
instrument panel to remo ve the cab le. ThatOssometimes faster than dragging it back to its
point of origin.

As soon as you start to OpullCa new patch cord from a patch output you will see a tiny circle
inside patch points that can acce pt a connection. It also works the other way around; click
on an input patch point to see from wh ich outputs it will acce pt a connection. This is a great
learning and inspiration tool that helps you to understand wh ich input acce pts a particular
output signal. Just grab a patch cord at the output and observ e in which input patch points
circles appear. Buchla Easel V has a maj or adv antag e over the original Easel here, where
often in the heat of the performance you would plug a cable in a patch point where it did
absolutely noth  ing.

There are some lim its here:

¥ You cannot patch tw o cords into anin  put patch point.

¥ You can OpullO a maxim um of three cords from an output patch point.
Some patch points are av  ailab le outside the patchbay:
The pulse output next to the clock pulse output enables you to control any CV input by
pressing a note on the keyboard. You could for example patch this pulse output to the pitch
CV input of the Complex Oscillator. With gate lopened you'll mak e pitch chang e, only when
your fing er holds a note

In a similar way the output of the Preset Voltag e Source is availab le to patch to any CV input.
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4.2. Making C onnections

4.2.1. The Art Of Creating C ontrol V oltag es

Control voltag es are to a Buchla Easel V performer what colors and lines are to a painter.
To quote Todd Barton, an expert on all things Buchla Easel; OYur performance is only as
good as your ability to create complex and beautiful control voltag es. This is the art of the
Easel and it must be mastered just as on any other instrumentO. The way you create control
voltag es is what mak es you unique as an analog performer /composer. Easel V will offer
you plenty of o pportuniti es to create a personal style

In addition to the control voltag es you create using the Panel modules there are Virtual Hand
extensions [p.72] that enab le you to do many things that are not possib le on the standard
Easel. But first....... let's explore some of the more basic ways to create control voltag es on
Buch la Easel V .
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4.2.2. Control V oltag es

There are se veral kinds of control v oltag es:

¥ Trigg ers are very short voltag e spikes. They are used to start an envelope
generator or a sequencer. Clocks g enerate trigg  ersE

¥ A gate is some what long er: its purpose is to keep someth ing going, like the hold
stag e of an envelope generator. Keyboards generate a gate when you press and
hold ak ey.

¥ A waveform is a voltag e that can hav e any duration; it usually cycles from high
to low and vice versa. On the Buch la Easel, the Modulation Oscillator creates slow
voltag e control waveforms in the low position. The Envelope Generator and the
Sequential V oltag e Source w ill create am ulti stag e control v oltag e.

The heartbeat of every analog system is the clock. Clocks are simple-m inded things; all they
do is send out pulses/ trigg ers and they do that very well. You can set their tempo manually
or sync it to an external clock whose tempo enters Buchla Easel V via MIDI. Clocks are
essential to create rhythm ic movement in your sound designs. The other voltag e controlled
tools all depend on a trigg er from the clock to do someth ing. The Envelope Generator is
alw ays waiting for a trigg er pulse to start its envelo pe voltag e; the Sequential Voltag e Source
will only move to the next step if it receiv es a trigg er. The Clock in the keyboard section is
an important source f  or trigg ers.

The Pulser is a second source of trigg ers. It is more adv anced than the keyboard clock. It
can sync to an external MID | source , to the keyboard clock or run in free mode inde pendent
of other clocks.

To mak e things easier for a performer there are a number of hard wired connections that
enab le you to select the trigg er source for the Pulser: the Keyboard, the Sequential Voltag e
Source or its internal source . The Envelope Generator , the Random Voltag e Source and the
Sequential Voltag e Source also hav e switches that you can set to determ ine what will trigg er
the module

Lastly the Envelope Generator can be used as clock. In standard mode it will create a string
of three voltag es: attack, hold and decay. When you set the times for each of these voltag es
very short and switch it to self-trigg er mode the Envelope Generator will cycle very quickly
through its stag es and become a clock that can be used to control other modules.

Many modules on Buch la Easel V hav e control inputs that allow you to control them using
a trigg er, a gate, or a waveform. For example , the speed of the Pulser can be voltag e-
controlled using the black input patch point in the patch area below it. Its pulses/ trigg ers
are availab le in the patch area where you can use them to trigg er all sources that acce pt a
modulation input. In a similar way the Sequential Voltag e Source , the Envelope Generator ,
the Keyboard and the Random Voltag e Generator can be patched to the input points in the
patch bay and control other modules.
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5. THE AUDI O SECTI ON

On the right half of the panel youOll find all modules that deal with sound in the audio
rang e. The Complex Oscillator and the Modulation Oscillator are both capab le of generating
a number different waveforms. The function of the Dual Lo Pass Gate is to amplify these
signals or to filter them.

MODULATION OSCILLATOR COMPLEX OSCILLATOR . DUAL LO PASS GATE
on on & on Q lo pass filter
off b off off o f::mbin:lﬁt‘fjm &
parey keyboard 'gul'efm ge cnl Wﬂpwwz

} high
low

range  fine tune i polarity  fine tune
low high

— 1760 |— 10 |——f}— 1750} ——f}— 10

— 530 |— & |——Q—ss0 |} —:

— 440 |l— 6 — 440 —s
— 220 §— 4 [|——f— 220

— 2 f——R— 110§
o l—a— 55 1

frequency 1‘ modulation f‘ pitch

timbre

Q‘

Panel audio section

5.1. The C omplex oscillator

The Complex Oscillator is the main sound source of Buchla Easel V. It can be tuned with
the frequency/ pitch fader over five octav es. The frequenci es are listed in the column next to
the slider. This frequency listing can be helpful when tuning the oscillator to the Modulation
Oscillator or an external oscillator. The fine tune dial allows you to chang e the frequency
overasmallrang e.

The Complex Oscillator depends on wave folding and modulation to add harmonics to its
waveform rather than subtracting harmonics with a filter as is customary in East Coast
synthesis. By mo ving the timbre slider you chang e the harmonic content of the wave of the
Complex Oscillator using a technique called wave folding. Wave folding is a form of wave
shaping. Wave shaping appli es a function to a wave to chang e its harmonic content. Wave
folding is an advanced form of waveshaping in which the peak of a wave is cut off and
folded back onto itself in a series of folds. It is a technique also found in the Arturia Brute
seri es synthesizers
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COMPLEX OSCILLATOR

The C omplex Oscillator

When experimenting with sounds and timbres the keyboard switch is usually in the "off"
position.  YouOllonly set it to OonGvhen you want to create melodi es and arpeggios or use the
transposition o ptions of the k eyboard.

Next to the keyboard switch is the quantize switch. When the switch is set to OonOguantizing
is active. If you then move the pitch slider, all pitches are quantized to notes on the
chromatic scale . The quantize function is av ailab le on both oscillators.

Quantize can not be appli ed on the Modulation Oscillator when the Modulation Oscillator rang e is set
to "low".

With the timbre dial you blend a wave folded sine waveform with either a impulse train, a
square or a triangle . The switch below the timbre dial selects the wave the sine wave will
transf orm into . The timbre slider determ ines the amount of wave folding appli ed to the wave.
When waves are folded/ multiplied this way the resulting waves have a very rich harmonic
content.

5.1.1. Modulation in  puts

The Complex Oscillator responds in a very strict way to incom ing control voltag es. Next to
the red pitch slider youOll see a frequency table labeled from 55 to 1%0. If you want to
generate pitches in the standard pitch rang e set the slider to 440 hz. On the left of the pitch
tab le the numbers are a good indication f or creating in  put v oltag es.

The sliders come in pairs: the right slider enab les you to set the frequency of the oscillator
and the left slider controls the control voltag e flowing in through the black input patch point
belo w it.
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COMPLEX C

Sliders come in pairs

The patch points below the Complex Oscillator allow you to modulate frequency and timbre
using control v oltag es.

— 440 — 5 g—
— 220 |—f0— « §—
— 110 =y =
="
pitch

b‘b

Patch entry points f  or the C omplex Oscillator

When you modulate the timbre of the Complex Oscillator with the Envelope Generator or a similar
cyclic signal, the modulation will start at the point youOwe set with the manual slider , mo ve up from there
and return to that starting point when the envelope reaches the end of its stag es. Interesting effects can
be achieved by inverting the polarity of the incom ing control signals by using the Inverter in the Output
Section. Instead of going up from the level set by the manual slider the pitch will go down first and then
rise back u p.
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5.2. The M odulation Oscillator

The Modulation Oscillator is a dual function oscillator capab le of generating voltag es in both
the low and high frequency rang e.In the low rang e you can use it as a control source , in
the high rang e as an audio oscillator. The output of the Modulation Oscillator is routed to
Channel B in the Output Section through Lo Pass Gate 2. If you hear no sound check the

volume of channel B.

MODULATION OSCILLATOR

on on
oy
off off R
keyboard quantize veshape
. bal.ext
:“ah a.m. os.
i f.m. osc.
range  fine tune | modulation
low high
55
17 8
55 5
1.7 4
3 2
a

‘?ffqurf.
L))

The M odulation Oscillator

With the keyboard switch you select whether the Modulation Oscillator will or will not track
the k eyboard.

When the keyboard switch is activ e, the rang e is set to high and the quantize switch is on,
the frequency slider is quantized to notes. The fine tune dial then allows you to reach all
pitch v alues in betw een.

The high/ low switch enab les you to select whether the Modulation Oscillator will function
as an LFO (low frequency oscillator) or an audio oscillator. The Modulation Oscillator can
generate sawtooth, square and triangle w aves. Thew aveshape sw itch selects them.

You can set the Modulation control switch to either targ et the external input signal, perform
Amplitude Modulation (AM) on the Complex Oscillator or perform Frequency modulation
(FM) on the C omplex Oscillator.

To hear the difference betw een FM and AM set the modulation slider midway, the switch
in the FM or AM position and mo ve the frequency slider of the Modulation Oscillator up. FM
and AM both hav e a very distinct sound that youOve probab ly heard a thousand times bef ore
without realizing what is was. When one oscillator modulates another in this way additional

frequenci es called sideband frequenci es w ill appear.

Again the sliders come in pairs. The slider abo ve the black input patch point allows you set
the amount by which the frequency is modulated. The sibling slider is used to set a floor
level.
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5.2.1. Modulation o ptions

The Modulation Oscillator is hard wired to the Complex Oscillator. There is no need to create
a patch connection betw een them, the connection is made internally. |f you want to use the
Modulation Oscillator to modulate other units on Buch la Easel V you have to draw a patch
cord from the "mod cv out" in the O utput Section to a destination.

i bal.ext
a.m. o5,
£m. ose.

modulation

LLLLELLL

The M odulation Oscillator: slider and sw itch

The Modulation Oscillator has a modulation slider instead of a timbre slider. Using this slider
you can modulate the C ~ omplex Oscillator in different w ays.

The modulation sw itch abo ve the slider allo  ws you to select the modulation ty pe:

¥ In the bal.ext position youOllhear the OnaturalOsound of the Modulation Oscillator
as long as you do not connect any external source here.If you do, the Modulation
Oscillator will become a Balanced or Ring modulator. Ring Modulation is a very
specific kind of modulation in which two frequenci es collide . Let's call them A
and B. As a result you will hear the summed output of A and B (A+B) and the
subtracted output of A and B (A-B). Ring modulation is often used to produce bell-
like sounds.

¥ In Frequency Modulation one oscillator (the modulator), modulates  the
frequency of a second oscillator (the carri er). This process produces additional
sideband frequenci es around the original frequency of the carri er. Normally the
end result is not very spectacular when using only two oscillators. |nteresting
things can happen when this simple form of frequency modulation is combined
with timbre modulation of the Complex Oscillator. In the FM position the
Modulation Oscillator will chang e the waveform of the Complex Oscillator. This
form of FM is called static FM. The moment you start modulating the pitch of one
of the tw o oscillators you mo  ve into the area of dynam ic FM.

When you start experimenting with FM modulation it is a good idea to use relativ ely simple
waveforms like triangle or sawtooth. When simple waveforms modulate each other it is easier to hear
what happens in the sidebands that result from the modulation.
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¥ Amplitude Modulation is different from FM in that instead of the frequency the
amplitude (volume) of the second oscillator (the carri er) is modulated. In the
AM position the Modulation Oscillator will modulate the Amplitude (the volume/
loudness) of the Complex Oscillator. In AM the frequenci es of the modulating
oscillator add to and subtract from the frequenci es of the carri er oscillator (in
this case the Complex Oscillator). In an AM modulated signal you will hear
new pitches arising in the sidebands. When tuned and track ed pro perly, static,
mo ving pitch interv  als w ill occur.

5.2.2. The M odulation Oscillator as an LFO

When you set the Modulation Oscillator rang e switch to the low position, very different

things will happen. To hear the difference set the mod switch in the FM position and turn up
the frequency slider. The frequency of the Complex Oscillator will now chang e. You can set
the modulation rang e from .17to 55. If you set the modulation slider to 2 and the frequency

slider to about 5.5 youOll recognize the effect immediately; itOs vibrato

high
pi

range  fine tune

The M odulation Oscillator as an LFO

When you set the modulation switch to AM the Modulation Oscillator will chang e the
amplitude (v olume) of the C omplex Oscillator , an effect kno wn as tremolo

Modulation C ontrol V oltag e output

The combined control voltag e output of the Modulation Oscillator is availab le in the "mod cv
out" patch point of the O utput Section.

An LFO is a powerful tool that can be appli ed in many situations. A few examples: appli ed to
the Pulser it will chang e the length of the Pulser period. This can be useful when creating a
control chain: M odulation Oscillator>P  ulser>Sequencial V oltag e Source>C omplex Oscillator.

When you patch the low frequency output to the timbre input of the Complex Oscillator
the result is a very pleasant "morph ing" waveform. YouOre of course welcome to mak e it
unpleasant if that is more to your liking. Experiment with different wave shapes of the
Complex Oscillator. What happens is that the original simple waveform of the Complex
Oscillator is f  olded into itself , thus creating complexw  aveforms.
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5.2.3. Tutorial: M odulation Oscillator and C omplex Oscillator

The M odulation Oscillator can modulate the C omplex Oscillator in a number of w ays:
As an audio oscillator it can:

¥ modulate the C omplex Oscillator using AM and FM

¥ modulate the timbre of the Complex Oscillator (which is another type of
w av ef orm modulation)

As a lo w frequency oscillator (LFO) it can:

¥ modulate the pitch of the C omplex Oscillator
¥ modulate the timbre of the C omplex Oscillator

¥ modulate the volume of the Complex Oscillator by means of the "mod cv out" in
the O utput Section. Th is last o ption is specificf or Buch la Easel V .

Let's hav e a closer loo k at some of these modulation routings.
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5.2.

Start by loadi

The firstth i

KK K K

Now slowly
interesting
in and out of

It's interesting
and the Complex Oscillator

Oscillator
"on" on both

Try different
Oscillator.

Now switch to FM and try different

4. AM and FM modulation

ng the Def  ault preset.

ng on our to-do list is to mak e the C omplex Oscillator audib

Move the Le vel 1 slider in the Dual Lo P ass G ate to about 5
Set the pitch of C  omplex Oscillator to 110
Set the k eyboard sw itch of the M odulation Oscillator to "off".

Set the Modulation Oscillator modulation switch to "a.m. osc." This will enab le the
Modulation Oscillator to control the Amplitude (volume) of the Complex Oscillator.
to maxim um. This maxim izes
omplex Oscillator.

slider of Modulation Oscillator
e w ill use to modulate the C

Set the modulation
the amount of modulation w

mo ve the pitch slider of the Modulation Oscillator up. You will hear all sorts of
effects wh ile mo ving the slider up when the frequenci es of the tw o Oscillators go

sync.
MODULATION OSCILLATOR COMPLEX OSCILLATOR @ DUALLO P
A
o on on lo pay
} off 9 Tvmv\u off off o Q combi
P quantize| ¢ ; gate 1 T
bal.ext li .|

high

Lo a.m. 05c.

Of:l'll. asc.

3

range

v

polarity  fine tune

fine tune
low

17

0v %@

Modulating the C  omplex Oscillator

to note here that the position of the quantize switches of both the Modulation
will mak e for a different experi ence . When quantize is

oscillators they w ill sync w ith greater ease

waveforms of the Modulation Oscillator and note their effect on the Complex

waveforms, pitches and modulation amounts of the

Modulation Oscillator.
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5.3. The Dual Lo P ass G ate

If you have a background in Eurorack modular synthesizers or in Moog style synthesizers,
the Dual Lo Pass Gate is some what difficult to understand. Is it a filter? A VCA? How can it
be both?

A Lo Pass Gate is basically a low pass filter with a gentle slope.In its def ault state it is closed
completely; no sound can go through. You need an external control voltag e to open it up.In
case of Buchla Easel V this voltag e can come from the Pulser or the Envelope Generator.
This signal flow gives the Lo Pass Gate a unique sound signature; brighter when loud and
dark er when soft. It has more the characteristics of a filter than a VCA. The other thing that
mak es Lo Pass Gates unique is that they contain vactrols. A vactrol is a combination of a
light-sensitiv e resistor and light source . When the light source (usually a LED) emits more
light the resistor will reduce the current that flows through it. Buchla was one of the first
engineers to apply this effect in musical ways. Vactrols respond to pulses in a unique way;
when receiving a pulse-lik e voltag e they ring. That pro perty mak es them ideal for percussiv e
effects. | n addition, they hav e a v ery natural decay.

No two vactrols are alike, they all sound slightly different. In the early days owners of Buch la
equi pment would often hav e several Lo Pass Gates and use each one in a different situation because
of their individual qualiti es.

The Dual Low Pass Gate is a multifunction unit. Itis both a Voltag e Controlled Amplifi er (VCA)
and a V oltag e Controlled F ilter (V CF).

Dual Lo w P ass G ate sw itches and routing

The tw o gates function separately. You control what they do with the function switch in the
top row. Two LEDs in the row below it will light up when a signal passes through the gate;
one f or each channel.
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The Dual Lo w P ass G ate

The diagram belo w the switches explains how the signal flows through the gates. By def ault
the output of the Complex Oscillator will alw ays pass through Gate 1. Gate 2 has three
settings: the gate switch determ ines whether the gate will process external sounds that enter
Buch la Easel V in the Pre-amp section, signals from the Modulation Oscillator or the Complex
Oscillator.

When the switch is in the low position, the two gates work in series. The middle setting
where each gate controls its o wn Oscillator is probab ly the setting you w il use most.

Again the sliders come in pairs; thereOs a manual slider that enab les you to set the floor
of the signal and a CV-in slider that determ ines the level of the control voltag e flowing in
through the b lack in put patch point.

To hear the output of the Lo Pass Gates turn up the volume dials of Channel A and B in
the Output Section. The signal is inverted betw een Low Pass Gate land Low Pass Gate 2,
so when using a mix of both, some phase cancellation occurs. You can use this to your
adv antag e to create specific effects.

Note: The response ty pe ofthe Lo w P ass G ates can be adjusted in the Effects Section [p.97]

5.3.1. Filter M ode

In filter mode the level slider controls the cut-off frequency of the incom ing signal. ItOsa 12
dB filter , which means that it filters with an intensity of 12 dB (decibels) per octav e. There
are many types of filters that each hav e their own characteristic, a 24 dB filter will cut off
frequenci es with a much stee per slope. 12 dB is considered a gentle form of filtering. The
LEDs w ill giv e you a f airly good idea of the intensity of the filtering process.

When lowering the manual filter slider the high frequency content of the sound will become
less and less until in the end only the fundamental frequency of the sound remains. To hear
this effect itOsbest to select a sound with many overtones such as a sawtooth. To really get
the most out of the filtering process you hav e to control its cut-off frequency with a control
voltag e.
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The Dual Lo w P ass G ate
as a filter

In the ex ample abo ve w e control the Dual Lo P ass Filter w ith the En velo pe G enerator.

ENVELOPE GENERATOR

keyboard
pulser

sequencer
trigger select

attack sustain decay |

Settings f or the En velo pe
Generator
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The Decay of the Envelope Generator is set to about one second. Experiment with the Control
Voltag e in put slider of G ate 1 to hear the filtero  peningu p.

5.3.2. VCA Mode

In VCA mode the Lo Pass Gate will amplify the incom ing signal when fed with a control
voltag e. ItOsneeded at this stag e because the signal com ing from the Complex Oscillator and
the Modulation Oscillator is imperce ptibly low and needs to be raised to line level. You can
do this manually by raising the level slider , but a more interesting way is to control the level
with a voltag e. Hence the name Voltag e Controlled Amplifi er. The VCA can be controlled with
many different sources: the Envelope Generator , the Pulser, the Sequencial Voltag e Source
and many other sources.

5.3.3. Combination M ode

The tw o functions of the Lo Pass Gate can be combined. The effect is a distinctly different
sound, the effect of which is most audib le when the level is controlled by a voltag e. The
Pulser is an ob vious choice if youw  ant to create drum-lik e sounds.

5.3.4. Tutorial: Oscillator routing

Please load the def ault f actory preset bef ore starting th s tutorial.

By default each oscillator on the Buchla Easel V is assigned to its own gate; the Complex
Oscillator to Gate 1and the Modulation Oscillator to Gate 2. In the row abo ve the gate sliders,
the sw itch should be in the Ofrom mod. oscO position, the m iddle position.

Mak e certain the dials in the Output Section for channel A and B are both in the middle
position.

Set the frequency of the Modulation Oscillator to 110.In the default patch the Modulation
Oscillator is alw ays in the audio rang e. Now when you raise levels 1and 2 of the Dual Lo
Pass Gate you will hear both oscillators. To get a feel for how they sound try different levels,
pitches and w av eshapes.

Your patch should no  w loo klik e this:

\DULATION OSCILLATOR

on
off

1760 f]——]
g80 |l——f— &
I |
1.7 =220 |— 4 |} 220 |——f— 4
S5 =110 fl=— 2 110 2
A== ==

frequency 4 modulation | 4 pitch A timbre

| eee——

Both oscillators routed through the Lo P ass G ate
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6. THE VOLTAGE CONTROL SECTI ON
6.1. The P ulser

Every analog environment needs one or more sources that creates trigg ers and gates.
Trigg ers are very short ramp pulses, usually a few milliseconds long. A gate is long er,
anywhere from a few milliseconds to several seconds. When you hold down a key on your
keyboard you create a gate.And if you hold it down for several days your gate will be listed
in the G uinness boo k of records.

level

pulse

Percussiv e attack and decay g  enerated by a short period
of the P ulser

Trigg ers and gates are needed to start other modules in Buchla Easel V; the Envelope
Generator will create an envelope when it receiv es a trigg er and the Sequential Voltag e
source will go one step further in its (short) five step life cycle after receiving a trigg er from
the P ulser.

6.1.1. Switches, dials and sliders

The Pulser can be trigg ered by the Keyboard, the Sequencial Voltag e Source or run in Self-
trigg er mode . When trigg ered by the Keyboard, it behav es as mentioned bef ore, the voltag e
will stay high for as long as you touch the keyboard (you can let go now) then decays as
the note is released. |  tOs referred to as a HR (H old-R elease) en velo pe.
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® ruser |

keyboard
9 pulser
Sequencer

trigger select
syne
)
clock
]
mode

— 002

4 period

The P ulser

In Buch la Easel V the P ulser w ill be trigg ered anytime it is set to Self mode

The mode switch enab les you to set the trigg er source of the Pulser. In Self trigg er mode
(the middle position) it is free running and will generate the pulses you set with period slider.
Pulses can rang e from .002 second to 10 full seconds.

6: Again, remember: on the Easel "h ighisf astandlo wisslo w"

The M ode sw itch has three settings:

¥ Sync: The Pulser rate will be synchronized to the host tempo . Rates go from .002
second to 10 full seconds or from 4 bars to 1/128th when using the Left Hand/
Gravity module

¥ Free: The regular P ulser mode . No synchronization.

¥ Clock: The Pulser is re-trigg ered with each clock pulse.How it will re-trigg er will
depend on the setting of the Otrigger selectO switch. If you hold a note and the
Pulserisin k eyboard trigg er select mode , the P ulser w ill not re-trigg er.

The left slider determ ines how a control voltag e will influence the speed of the Pulser. The
control voltag e input will acce pt input from all control voltag e generating modules on Buch la
Easel V.
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PULSER
L. keyboard
pulser
sequencer

trigger select

sync
Y
clock o

mode

1

Pulser "long" decay setting

The Pulser is an excellent tool for creating percussion-ty pe envelopes. By lengthening the
Period of the P ulser you can create long er decays.

level

long period
setting

I R e - -
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6.1.2. Tutorial: P atch ing the P ulser

One very popular use of the Pulser on the original Easel was to control the rate of the Pulser
with a pressure voltag e. The keyboard registered how much of your fing er was in contact
w ith the k eyboard. M ore contact w ould result in more pressure v oltag e.

To achieve this with the Buchla Easel V you can patch the "press cv" output to the Pulser cv
inand use ak eyboard controllerw ith aftertouch capabiliti es.

The on-screen keyboard of the Buch la Easel V cannot be used to generate pressure voltag e,
but there are many fascinating alternativ es: the Envelope Generator , the Modulation
Oscillator , and the V irtual H ands. M ore about the  Virtual H ands [p.72] in a later chapter.

6.1.3. The P ulser as an AD en velope g enerator

The Pulser is capab le of generating sharp percussiv e envelopes. In the example below we
hav e patched the Pulser in Gate lof the Dual Lo Pass Gate. To mak e this possib le you must
first remo ve the envelope patch cable which is by default connected to control input 1 of
the Dual Lo Pass Gate. Drag a cable from the yello w pulser output to the control input of
Dual Low Pass Gate.Now mo ve the period slider of the Pulser up.You should now hear very
short percussiv e attacks. Lower the speed of the Clock (“clock rate") to hear the pulses more
clearly.

@ SEQUENTIAL |9 rusen @ ouaLior
keyboard 3 &hyhaurﬂ keyboard 0 6
ulser 1 ser iser. on & on L lopa
»i | W | $: 9o L@
S e : : a
\ AR AL R YL ) 9y § i
sel o + AN A
oo 0 0| e O Y e O | et Bl 5
¥ 002 |——J—55 =170 |— 10 Pp—t—f—r0f]—
] DR, = i T ) — ===
| 2 2 5 - |— = —f— < §— |—
oo ; i H Bl B == S = Bl == =l
1 = == S e s = o |
1 0 = /=%~ O == ===
1 ® L) k)
slse >
) m @Y 9T @ @ 0
L L J L d ¥ Buc

Pulser as an AD en velo pe g enerator

By carefully adjusting the control voltag e input level of the Dual Lo Pass Gate and the period
slider of the P ulser you can create av  ari ety of en velo pe lengths.
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6.2. The Envelo pe G enerator

The Envelope Generator is one of the basic building blocks of Buch la Easel V.|t enab les you
to shape the overall loudness of a tone or the timbre of a sound. It's a sound sculpting tool. It
can be patched to all inputs that acce pt a control voltag e. The voltag e output of the Envelope
Generator is av  ailab le from the orang e patch points in the patchbay.

6.2.1. Switches, dials and sliders

In a similar way as the Pulser you can define what trigg ers it with the flip of a switch; the
trigg er select switch will determ ine which source will start the envelope cycle: the Keyboard,
the P ulser or the Sequential V  oltag e Source .

ENVELOPE GENERATOR

keyboard
s pulser
sequencer

trigger select

sustained
\s transient
self

mode select

attack sustain decay_|

The En velo pe G enerator

With the Mode select switch you set how the Envelope Generator behav es. In sustained
mode the sustain stage will remain high as long as you press a key on the (external)
keyboard. In transi ent mode it will cycle uninterru pted through all three stag es. In self mode
it will cycle continuously through its stages and become an LFO capab le of generating
complex control signals.

The sliders set the duration of each stag e.
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6.2.2. Whatd oes an en velope g eneratord 0?

Traditional instruments hav e a very specific envelope (and timbre) that mak e it possib le to
recognize them immediately. An organ attains full volume instantly, remains high for as
long as a key is depressed and decays very quickly. A piano has a slower attack and a
long er decay. A string section will reach full volume gradually and the volume mostly fades
gradually as well. Buchla considered his instrument a tool to go beyond these traditional

envelopes and was alw ays keen to hear inno vative new ways to combine envelopes and
timbre .

level

decay
attack
phase

Diagram of en  velo pe stag es

The Envelope Generator of Buchla Easel V has three stages: attack, sustain and decay.
Technically speaking it is an AHD envelope because the sustain stage can be held
indefinitely when the En  velo pe G enerator is used in conjunction w ith the k eyboard.

6.2.3. Attack (rise)

In the attack stag e of the envelope cycle the sound rises to its maxim um, either slow or fast
depending on the position of the Attack slider. Again, remember; Oligh is fast and slow is
lowO.1f you forg et about this here this Easel quirk can be very confusing. You could set the
slider in the low position expecting to hear a fast attack, but noth ing will happen. Alw ays
start in the OlighOposition and then lower the slider. The time bar in the middle refers to both
the duration of the attack stag e and of the sustain stag  e.

6.2.4. Sustain (hold)

The sustain stag e starts when the attack stag e is finished. The actual time of the sustain will
depend on the setting of the mode switch above it. In sustained mode the sustain time is
the grand total of the time set with the slider and the time you hold a key on the keyboard,

either on a connected MID | keyboard or in the Virtual Hands section [p.72] of Buch la Easel V.

In transi ent mode , the sustain will last as long as defined with the slider. This mode is
often used when emulating drum-ty pe sounds, where the sound needs to hav e a short fix ed
decay.
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6.2.5. Decay (f all)

The decay slider sets the time needed f or the sound to go from maxim um to zero

If you set sustain and decay both to very long times the sustain stag e can seem to last indefinitely.
This a quirk of the original Easel that w e hav e faithfully re produced.

N

NRRRARRNNY

attack sustain decay
Overlapping sustain and decay times (not a good idea)
The trigg er select switch enab les you to select how the Envelope Generator will be trigg ered:
by the Keyboard, the Pulser or the Sequential Voltag e Source . When using the factory

def ault preset the switch is set to Keyboard and the envelope is patched into Lo Pass Gate 1.

The Envelope Generator can function in three ways: in sustained mode , in transi ent mode
and in self-trigg  er mode .

In sustained mode the Envelope Generator will alw ays cycle through the attack/ sustain/
decay stag es even whenthe gateisv  ery short and sto  ps during the attack stag e.

level

1 sustain '
'

attack
phase

Sustained M ode

In transi ent mode the duration of sustain phase will be determ ined by the setting of the
sustain slider. The length of the gate is irrele vant.
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level

Variable sustain

decay
attack

phase

Transi ent M ode

.01
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6.3. The Sequential V oltag e Source

In many ways the Sequential Voltag e Source or Sequencer for short is one the most fun
parts of the Buchla Easel V. Buchla named it Sequential Voltag e source on purpose . Not
because he liked posh sounding names but because he wanted to emphasize that it can be
used for more than pretty little melodic sequences. It steps through voltag e levels, voltag es
that you can apply to control other modules.

1tOseasy to forg et the Sequential Voltag e Source can also be a live performance tool. With careful
practice you can adjust the sliders while the sequencer is running. When itOsrunning very slow you
can follow along with each step and chang e the voltag e of the step that is currently playing to create
glissando and pitch bend effects.

6.3.1. Switches, dials and sliders

The Trigg er select switch enab les you to choose how the Sequential Voltag e Source will be
trigg ered, by the keyboard, the Pulser or the clock. Each trigg er mode will hav e a different
effect. When trigg ered by the keyboard, the Sequencer will adv ance one step and then wait
for the next trigg erto arriv e.

@) SEQUENTIAL VOLTAGE SOURCE
keyboard 3
O pulser 4
clock 5

trigger select stages

hAAALS

pulse sequence

The sw itches of the Sequential V  oltag e Source

When set to Pulser, the Pulser period slider will determ ine the speed with which the
Sequencer ste ps through its stag  es.

If set to the system clock the Sequential Voltag e Source will run at clock speed. The clock
itself can be set to sync with external (MID I) clock signals. This enab les you to sync Buch la
Easel V to the clock speed of your D AW or the clock of external MID | sources.

The "stag es" switch allows you to set the number of steps of the Sequential Voltag e Source ,
three , four or five. The five and three step options mak e it possib le to go beyond the standard
four beat patterns. If you try to confuse the Sequential Voltag e Source by switching from 5
steps to 3 steps while on the step 4, it will go to step 5 then return to step land loop betw een
steps 1 and 3.

The step switches allow you to switch how certain steps are trigg ered. This creates
interesting  rhythm ic options. If you combine this with controling the step speed of the
Sequential Voltag e Source as in the example below, it opens the door to some very complex
rhythm ic variation. It doesnOtstop there; unlik e the hard ware Easel, Buch la Easel V has three
MID | inputs all of which you can use to control the speed of the sequences if you patch them
in the P ulser v oltag e in put and set the Sequential V. oltag e Source trigg er select to OP ulserO.
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@ SEQUENTIAL VOLTAGE SOURCE ENVELOPE GENERATOR ! PULSER

keyboard 3 keyboard keyboard
pulser 4 pulser 9 pulser
clock 4 sequencer sequencer

trigger select stages trigger select trigger select

5 sustained sync
b transient @ gene
self clock

‘maode select mode

sequencer voltage levels ~__| attack sustain decay _|

PIT S ———— I —

The Sequential V oltag e Source trigg ered by the P ulser

The sliders of the Sequential Voltag e Source allow you to set the voltag e level that is output
by each step. To quickly calibrate the sequencer to octav e steps, set a step to 10 and patch
the blue sequencer out to the black Complex Oscillator input and set pitch on the Complex

Oscillator to 110. The 220, 440 and 880 marks w ill giv e you access to h igher octav es.
HereOs a simple patch to create pitches w ith the Sequential V  oltag e Source:
COMPLEX OSCIL
on on
- off off

keyboard quant

Y.

polarity  fine tune

How to create pitches
w ith the Sequential
Voltag e Source

0L.( /6. +1)1") /$) '$ )0 &$ ,+0.,) $"0(,+



As stated above, it is important to see the Sequential Voltag e Source as a general voltag e control
tool. You can use it to create changing timbre states or to chang e the speed of the Pulser, the slope of
portamento or as aste  pped LFO when controlling the Lo P ass G ates.

When the Sequential Voltag e Source is set to receiv e its trigg ers from the Pulser many
things can happen. If for example you patch the Envelope Generator to control the speed
of the Pulser as demonstrated in the Pulser Chapter [p.50] you can vary the speed of the
Sequential Voltag e Source in lots of fun ways. Try setting the attack of the sequencer to 3.5,
the sustain to .002 and the decay to about .2.

6.3.2. Tutorial: | nverted control of the Oscillators

The usefulness of the Sequential Voltag e Source can be doub led by feeding it into the
Inverter in the Output Section. By doing so you invert the voltag e of the steps. High steps will
be low and vice versa. Imagine what happen when you feed the Complex Oscillator with
the standard voltag e output of the Sequential Voltag e Source and the Modulation Oscillator
with the in verted v ersion of the ste  ps; youOll hav e tw o melodi es m irroring each other.

@ scouenmi vouncesounce__| evveiopecevewaron
T

Inverted control of the oscillators

This preset may look a bit complex at first sight, but it's notE The output of Sequential Voltag e
Source is split in two parts; one controls the Complex Oscillator , the other part is inverted
and controls the Modulation Oscillator. The Envelope is trigg ered by the Sequential Voltag e
Source and controls the le  vels of G ate 1 and 2.
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6.4. The Rand om V oltag e Generator

Looks can be deceiving. Behind this unobtrusiv e, modest-loo king module thereOs a world
of thought and musical ideas. In the early '50s composers wanted to move aw ay from
predictab le melodi es and embraced randomness as a source of inspiration. In itself the
idea isnOtnew; Mozart, in 18th century, devised a musical game in which you could combine
melodi es by thro wing dice intoatw o-voice w altz.

Buch la was fond of random sounds and voltag es. His most famous random module is the
Source of Uncertainty. (He also enjoyed making up original names.) The Buchla Easel V
Random Voltag e Generator is a very simple version of this module , and it does one thing
only; it creates random v oltag es.

RANDOM VOLTAGE

pulser =
® ¥ equencer " .)

trigger source

The Random V oltag e Generator

A random voltag e generator usually has a built-in noise source that covers the whole
spectrum of sound from high to low. It will sample this noise and store the sampled voltag e.
Whene ver it receiv es a trigg er it will release the stored voltag e and take a new sample .
It can be trigg ered in a number of ways: by the keyboard, a virtual hand, the Pulser or
the Sequencer. Its output is availab le at four (!) locations in the patchbay. This fact alone
shows how important Don Buch la considered random voltag es to be. For comparison; the
sequencer only has tw o (!) output points on the patchbay.

The four random output patch points on the patchbay each output a unique random voltag e. If you
w ant to apply an identical random v oltag e you m ustdraw co pies from one patch point.

When fed into an oscillator in small amounts, it will add some grit to the sound, same with
the timbre . In higher doses it generates the well known and often used random pitch sound
that w as so po pularin 1960 SF mo vies.

Here again it is fun to use the Inverter to create an inverse version of the random voltag es.
If you patch the original voltag e in Gate 1and the inverted version in Gate 2, the volume of
the tw o channels will alternate in un predictab le ways. DonOtforg et to turn up the volume of
channel B. If there is still no sound check whether the Gate 2 source switch is in the middle
position.
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7. MID | CONNECTI ONS

When you draw notes in the editor of your DAW you are, without knowing it, creating MID |
data. With each note you create a note-on messag e, a gate messag e, a note-off messag e
and a velocity value. The velocity value imitates how strong a note is struck on the MID I
keyboard. In the note editor it becomes an abstract value that tells the DAW or an external
synth about the volume of the note . Velocity values (as most values in MID I) are in the rang e
0-127.

7.1.MID | CC# v alues

MID | serves another purpose , when you move a dial a slider or the pitch bend wheel on
your synthesizer you generate a stream of control data that can be understood by other
MID I devices. Buchla Easel V is no exce ption here, whene ver you move a slider or a dial
youOllsend MID | CC# values to your DAW. It also works the other way, whate ver you do on
your controller or in your DAW can be understood by Buch la Easel V. The MID | connections
section on Buch la Easel V is where these v alues enter the Buch la Easel V .

MIDI CONNECTIONS

&)

velocity " wheel key follow

The MID | connections section

7.2. MID | streams

At the Velocity Output all velocity values from your DAW or external controller arriv e. For the
Buch la Easel V to understand these values its MID | channel must match the MID | channel
that your controller or your DAW sends. By default Buchla Easel V will receiv e MID | data on
all 16 MID I channels. You can chang e this by selecting a specific channel in the lower toolbar
at the bottom of the screen.

This comes in handy you want to use an external controller to use a number of instances of Buch la
Easel V. You could for example create tw o different sequences on the Beatste p Pro and set sequencer 1
to control an instance of Buch la Easel V set to receiv e on channel land sequencer 2 set to channel 2, to
control a second instance of Buch la Easel V set to receiv. e on MID | channel 2.

From the Wheel Output you can patch the output of the modulation wheel on your controller
toany of the b lack in put patch points.

Patch ing the Key Follow out to an oscillator enab les you track the pitch of an external
keyboard. You could use this to open the Lo Pass Gates; higher notes will then open the Lo
Pass G ates further creating a brighter sound.
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7.3. MID | and VST

The original Easel had many lim itations; the stag es of the Envelope Generator could not be
voltag e controlled. To chang e the amount of reverb you hav e to mo ve a dial. The VST version
of the Easel chang es all that, every parameter of Buch la Easel V can be Owltag e controlledO,
not with voltag es but with MID | data streams. When you know the CC# of a dial, a slider or
switch you can chang e its value from the DAW or using an external controller. Fortunately
you donOthav e lookup the CC# of every slider or dial to control it, Buch la Easel V, the DAW
and the C ontroller w ill help you w ith that.

7.3.1. Buch la Easel Vand your D AW

When you start up Buchla Easel V in Ableton or similar DAW youOre in for a big surprise .
Nearly every parameter of Buchla Easel V can be controlled with CC# values. You would
expect to be able to control sliders and dials but the plugin version of Buch la Easel V also
allows you to control switches on the panel even if they are three way switches, that in itself
creates an astounding array of o ptions.

Each time you start your DAW, it will read the content of your plugin directory. On the Mac
that is the Library/ Audio directory. Depending on what you hav e installed at startu p you
will find copies of the Buch la Easel V plugin in the /Components and in the VST and VST3
directori es.

If you want to control Buchla Easel V sliders and dials from Ableton you will have to tell
Ableton ho w to control them:

¥ Dragaco pyofBuch laEaselV fromthe VST panel to an empty MID | track.

@@

¥ Clickonthedo wnwardarro wto o pen the configuration screen.
¥ Click on "C onfigure" to be ab le to add parameters to the panel.

The Buch la Easel V panel will now open. When you now mo ve sliders and dials they will be
added to the configuration w indo w.
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Buch la Easel V parameters defined f or cross modulation

This is an attractiv e option if you are performance oriented, you can now assign tw o Buch la
Easel V parameters in the control assignment windo w of Ableton and cross modulate them.

Another intriguing option is to create parameter tracks in the arrang ement view of Ableton.
Imagine being able to slide all five Sequencer sliders sim ultaneously or turn Sequencer
ste ps on offinan A bleton control lane

Parameter tracks in A bleton's arrang ementvi ew

It does not stop there , if you hav e some profici ency with the MAX4Liv e (M4L) programm ing languag e
you can create Max patches that store grou ps of switch settings, sliders settings etc. and recall them
tog ether.

7.3.2. Parameter control using external controllers.

The BeatSte p Pro and the BeatSte p are perfect controllers for Buchla Easel V. Their control
modes enab le you to control nearly every slider, dial or switch on Buchla Easel V. The
velocity values you programmed in the BeatSte p sequences are availab le at the MID | output
on the control panel, as are wheel movement and the key follow voltag e. It also works the
other way around; knob and slider movements on Buchla Easel V can be recorded in your
DAW.
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8. THE KEYBO ARD SECTI ON

The original Easel had a touch capacitiv e keyboard of 29 keys. The keys would generate a
gate when held down, a pitch control voltag e and a pressure control voltag e. To generate a
pressure voltag e you would place your fing er on a key and then gradually put more of the
skin of your fing er on the key. The keyboard was very responsiv e and would ever register
the touch of your nail.

The original Easel is very much a performance instrument, the sliders are laid out in pairs,
one for the left hand, one for right hand. The expressiv eness of the original keyboard is lost
in a softw are emulation because you cannot create expressiv e voltag es as on the original
touch capacitiv e keyboard. The solution to this the Arturia team came up with is absolutely
brilliant. They gav e you, the composer /performer a pair of virtual hands. The virtual hand
section of Buch la Easel V catapults this instrument in a whole new class and opens a world
of creativ e o ptions.

pube
ournr ctocx

| THE m'{mu’!ﬁrm MUSIC BOX

The K eyboard

Note: If your controller has channel aftertouch or poly aftertouch capability, a pressure Control
Voltag e is g enerated, wh ichis av ailab le at the purple outputs of the patch bay.

Above the keyboard youQllfind the keyboard control voltag e stri p: a number of dials, inputs
and outputs that enab le you to use the keyboard as a control voltag e source . The Clock
generates pulses, portamento and allows you slew the voltag e betw een tw o keys. ThereOs
an arpeggiator , an octav e switch and a preset voltag e source . WeOllcover all these in more
detail belo w.

Touch Activated Voltage Source Model 218

“5 s
3 3 3 ascondng

2@ oy
1 94

pulse = .
OUTPUT  CLOCK RATE PORTAMENTOSLOPE  ARPEGGIATION RATE/PATTERN ADD TOMAIN _ PRESET VOLTAGE SOURGE

The K eyboard v oltag e control stri p

The best way to understand the keyboard control voltag e strip is to see it as a voltag e mixer/
processor. The keyboard itself is already a voltag e control source; each key generates a
voltag e. The 29 keys will generate 29 ste pped voltag es from low to high. How these voltag es
will affect a destination will depend on the position of the input slider of the module you
want to control w ith it.

The voltag e you hav e OprogrammedO in the four preset voltag e pads is added to the voltag e
output of the keys. The same with the octav e switch which will add one volt for every
increase in octav e, and the arpeggiator that will cycle betw een the voltag es of the keys you
hold.
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8.1. The Clock

The Clock is a central unifying force in Buchla Easel V.In a similar way as the biological
clock in our body to which all organs in the body synchronize ,the modules in Buch la Easel
V can be synchronized to the Clock th us creating a coherent rhythm ic en vironment.

The Clock generates a periodic pulse. It is the main trigg er source of Buchla Easel V. On
startu p it is in sync mode; it will follow the Clock tempo of your DAW or external controller.
The Clock follows the song position pointer; stops when a MID | stop is receiv ed and starts
with a MID | start.

pulse
OuTPUT CLOCK RATE

The Clock

The more common use for the Clock is to trigg er the Sequential Voltag e Source and the
Pulser. On the Sequential Voltag e Source you can set OClockOas a trigg er source . In the
Pulser you set the sw itch as a mode

In OFeeOmode the Clock will run inde pendently. It will no long er track external MID | tempo
messag es and w ill ignore Start and Sto  p Messag es.

To know wh ich input acce pts this pulse output, grab a patchcord at the output and look for
the in put patch points inwh ich the square chang  es into a circle

8.2. Portamento

When you play the keyboard the pitch will chang e abru ptly from one key to the next.
The portamento dial allows you OeaseOthat transition. Instead of an immediate chang e of
pitch, the pitch can be made to chang e gradually. The Portamento dial slews the voltag e
generated by the k  eyboard after the arpeggiator.

? .
10 Input
PORTAMENTO SLOPE

Portamento

The slew rate can be regulated with the dial and control voltag e input. It is the speed of
chang e that is under voltag e control. You could for example patch a random voltag e in this
input to random ize the amount of portamento or patch a sequential or preset voltag e in this
output to ach ieve an e ver changing portamento effect.
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8.3. The A rpeggiator

The arpeggiator plays the notes held on the keyboard in ascending order or in random
order. The rate is defined by the rate dial and control voltag e input. A switch allows for MID |
Sync. | nthis mode , the arpeggiator rates (incl. control v oltag e in put) w ill be quantized.

uch Activated Voltage Source Model 218

ascending octaves
o
4) random <€ preset
¢« none ¢ nhone

.~ free

' sync
10 input

ARPEGGIATION RATE / PATTERN ADD TO MAIN

The A rpeggiator

Unless you are a supersonic mouse virtuoso , you will need an external keyboard to use the
arpeggio . The note you hold down on the keyboard will be alternated in ways that can be
defined using the arpeggiator sw itches.

The switches to the right of the arpeggiator allow you to select different arpeggio patterns.
The switches work in series. You start by selecting a setting on the right most sw itch:
octav es, presets or none . In Octav e mode the arpeggios will spread over multi ple octav es. In
preset mode the arpeggiator will tak e the current voltag es of the preset pads and add them
to its output. I n OnoneO mode the output of the sw itch is neutral.

The switch to the left of that determ ines OthewalkO of the Arpeggiator , ascending, random
or none (neutral). C  ombining the settings of these tw o sw itches allo ws f or many v ariations.

When in sync mode and moving the Arpeggio dial keep an eye on the toolti p in the lower
toolbar below the keyboard. It will display the tempo value in tempo divisions. It shows you
how the arpeggiator is currently synced to the clock.

The control voltag e input enab les you to control the speed of the arpeggiator. An interesting
aplication of th s is to control the speed of the P ulser in free mode
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8.4. The Preset V oltag e Sources

The four preset voltag e sources on the keyboard are used to offset the voltag e that is
generated by the keyboard. They can generate octav es or use the preset values defined by
the dials. There is an output av ailab le to send th is v oltag e to other destinations.

output

1
o 10
PRESET VOLTAGE SOURCE

The f our P reset V oltag e Sources

The original Easel had only three pads. The new Easel and Buch la Easel V hav e four. There
are many performance situations in which the Preset Pads can add an interesting twist to
an impro visation.

In addition to the obvious choice of changing pitch you can also use it to control the speed of
the Pulser /Sequential Voltag e Source . Because you can set the voltag e of a pad in real time
using the dials you can use these dials in the same way as sliders to control destinations
directly. Just patch the output of the Preset voltag e source in an input on the patch board
and control any destination. You now hav e tw o manual controls to control that destination:
the manual slider and the preset dial.

You can also choose to set certain starting voltag es for each pad and then introduce these
voltag es during a performance . Use this to transpose the voltag e of the arpeggiator to
predefined interv  als.

ENVELOPE GENERATOR E PULSER MODULATION OSCILLATOR COMPLEX OSCILLATOR @ DUAL LO PASS GATE

@ ome @

D e 1 Voltage catrdamp

keyboard keyboard
plser pulser
quencer
rigger select triggerselect

sustaned e
vamsnt | ) e
s dock
o
mode select o ‘mode

2

002 o002 55 1760 j— 10 10 10 I3
025 075 7 f=e0 |—¢ 80 5
2 2 5 = = 50
v T 17 =20 f— 4 20
5 55 s =0 |—2 10
0 10 G =55 o 5
attack sustain decay.| & period | A tiequency 4 moduiation| A pich A umbre | A levelt tevel2

R PY PR
~ 190999

LTI,

sequencer

press—¥

c ascending octavel
), e () random 4N preset
« no

R none none 1 3

Input output
0 0
PORTAMENTOSLOPE  ARPEGGIATION RATE/PATTERN ———— ADDTOMAIN  PRESET VOLTAGE SOURCE

o@’ MUSIC BOX
s 7 s o

Output of the P reset V oltag e source added to C  omplex
Oscillator

In the abo ve patch the values stored in the Preset Voltag e Source are sent to the Complex
Oscillator , where they control its pitch.
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9. THE OUTP UT SECTI ON

In the Output Section youOll find everyth ing to do with connecting Buchla Easel V sound
sources to the outside w  orld.

9.1. Control V oltag e Outputs

The Modulation Oscillator is hard wired to the Complex Oscillator. There is no need to create
a patch connection betw een them, the connection is made internally. For most situations
that is an elegant solution. In Buch la Easel V the control voltag e of the Modulation Oscillator
is availab le here at this output patch point. If you want to use the Modulation Oscillator to
modulate other units on Buchla Easel V you can now draw a patch cord from the "mod cv
out" in the O utput Section to a destination.

OUTPUT SECTION

modcvout envout *

ey

L £

The Env Out is not an additional control voltag e output of the Envelope Generator as you
might think, but of the Envelope Follower that is part of the Pre-amp . Refer to Pre-amp [p.70]
for a more detailed explanation.

9.2. Channels

The Channel A and B dials set the final level of sound that leav es the tw o gates of the Dual
Lo Pass Gate. Channel A is the usually the output for the Complex oscillator , Channel B for
the Modulation Oscillator. The actual output will depend on the settings of the switches in
the source mixer to the left of it; Channel B can carry either the sound of the Modulation
Oscillator , the output of the P re-amp or the summed (out of phase) output of G ates 1 and 2.

9.3. Reverb

In the days of the original Easel, digital reverbs were either unav ailab le or outrag eously
expensiv e. So of most the synthezisers manuf actured in the sixti es and early seventies (think
EMS Synth i) had spring reverbs. A spring reverb is a very simple device; you connect the
sound source to the start of a metal spring and pick it up at the end of the spring. Spring
reverbs hav e a characteristic sound that has become the trademark of that era. The original
Easel had three springs, later versions four. Buchla Easel V of course has no springs and
em ulates them in the digital domain. There is another important difference in Buch la Easel
V:the reverb times can be controlled using Function Generators or Gravity "voltag es". Refer
tothe Left H and and G ravity sections  [p.85] for details.

The reverb dial allows you to mix dry and wet signal. The on/ off switch allows you to quick y

turn off re verb . As it is under CC# control, you could use th is as a per formance tool.

9.4. Master V olume

The Master Volume dial controls the output of Buchla Easel V after the reverb has been
mixed in. Remember that in the VST version of Buchla Easel V the master volume can be
controlled using CC#v  alues.

OL( /$. +1) 1") /$) '$ 10-10 $"0(+



9.5. Pre-Amp

The Pre-amp can hav e three functions: Envelope Follow er, Noise Source or Feedback Source .
Select a function by click-dragging v ertically o ver the sw itch.

9.5.1. The Envelope Follo wer

In the early days of electronic music it had a reputation of being sterile . In fact it often
was. The only way to shape the loudness of the sound was using a envelope generator.
Composers and performers started looking for alternativ e ways to create interesting
amplitudes. The envelope follower was the answ er to their prayers. An envelope follower
registers the loudness/ amplitude of an incom ing signal and creates a control voltag e
contour that is an ex  act match of that signal.

The Envelope Follower in the Pre-amp is capab le of generating very detailed control
voltag es. Try to patch it into the timbre input or hav e it control the level of Gate 1.If your input
signal is a repeating drum sound the Easel will follow along. Using your voice to control the
level or the pitch of the M odulation Oscillator could also yi eld interesting results.

The output of the En  velope follower is av ailab le at the "En v O ut" patch point.
9.5.2. Making Noise

The original Easel had no noise source . We've added it in Buch la Easel V. Noise is just the
thing you need to create percussiv e-ty pe sounds or to create atmospheric soundscapes. You
can achieve a similar effect when using the Random Generator in small doses but it is not
the same th ing.

You can find it in the middle position of the Pre-amp switch. To hear it, draw a patch cord
from the Env Out in the top of the Output Section to the control voltag e input of the Complex
Oscillator and turn up the control voltag e slider. You'll hear a shaky oscillator tone; that's
what noise does.

9.5.3. Feedback

Last but not least is the Feedback option. In the patch below we will create a feedback loop
using the M odulation Oscillator. W e w ill feedback the output of channel B to itself:

Start by selecting the def  ault preset.

Set Gate 2 onthe DualLoP ass GatetoV CA.

Switch the G ate 2 source on the DualLoP  ass G ate to P re-amp .

Raise G ate 2 le vel to max.

Set the P re-amp mode sw itch in the O utput Section to feedback.

Setchan Adialtom inim um (w e don'tw antto hearthe C omplex Oscillator).
Raise channel B dial slo  wly; at around 7 you should hear some feedback.

K K K K K K K

Once you have some feedback going experiment with modulation amount on the
Modulation Oscillator to create different timbres.

I: When experimenting with feedback it is alw ays a good idea to keep your hands on the volume
dial as F eedback tends to go out of control v ery soon. Be delicate and alert!
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9.6. The | nverter

The Inverter circuit tak es a control voltag e input and inverts it at unity gain. When you patch
a rising voltag e into the Inverter it will be inverted to a pro portionally-equal  falling voltag e.
If the angle of the incom ing voltag e is stee p the inverted falling voltag e will be steep. In
other words the voltag e is inverted. It's not a coincidence that the Inverter is right next to the

Pre-amp . Patch ing the output of the Pre-amp into the inverter can lead to endless hours of
m usical delight.

.01.(
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10. THE BUCHLA EA SEL V UNI VERSE

Things hav e chang ed a lot since the introduction of the first Easel. The envelope generator
for example , over the years developed from a simple device with an attack, a sustain
and decay into a complex multi stag e device with repeatab le decay stages and voltag e
controlled attack, sustain, decay and release stag es.

Buch la Easel V again pushes the envelope of voltag e control wh ich the introduction of the
Gravity Universe in with control voltag es are replaced by novel forms of control such as
control curv es and gravity f  orces.

10.1. Overvi ew

One of the limitations of the original Easel is that it has only seven control voltag e
destinations; the black input patch points in the patch bay. The Buch la Easel V Universe goes
far beyond that. |t has three additional w ays to create "control v oltag es":

¥ The Left H and section wh ich is about creating complex control v oltag e curv es
¥ The Right Hand section is a sequencer that enab les you to generate poly phonic
sequences

¥ The Gravity section, a universe with projectiles that collide and interact with
Planets, Repellers and Walls. It's an astoundingly novel way to create control
voltag es.

The three sections share a control panel. In the control panel you can enab le and disab le
each section and mix the signals generated in the three sections. The sections offer
adv anced control options, that can be summed to control modules on the Buchla Easel V
main panel.

When working in one of the sections it is good practice to keep the others switched off.While in the
proccess of creating v oltag es it's important to only hear the section you are w orking in.
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The section menu

10.2. Working in a section

When you click on a section header , the header will turn red and its edit windo w will appear.
To enab le the section click on the on/off button in the to p right.

The exce ption to the rule is the Effects section, wh ich cannot be turned on or off. It contains
tw o parralel effects slots that you can fill with any of ten different effects. You enab le or
disab le these slots by clicking on the on/off symbol in the u pper right corner of the effect.

Buch la Easel V will enab le you to create an incredib le complex soundscape .It has so many
advanced ways to create control voltag es and so many ways to connect sources and
destinations thate  ven the most experi  enced sound designer w ill be amazed.

Tip: The power of the Gravity section combined with that of the Left- and Right hand sections will
allow you to create endless combinations. You may sometimes find yourself lost. To find your way in
this maze of options retrace your tracks. The red on/ off switches will be lifesav ers. When lost, switch
off all sections and restart them one by one
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10.3. ADVANCED MODE: The LeftH and

When the Left Hand screen opens youOllsee five Function Generator slots. By def ault the first
slot is activ e and running. To deactiv ate it click on the number of the slot. It will turn black
indicating that it is now inactiv e. Click again to reactiv ate it. By activ ating and deactiv ating
slots you also m ix the control v oltag es that are g enerated by them.

There are of course no control v oltag es in the digital domain; w e em ulate them in softw  are

Preset Voltage 1

Preset Valtage 2

Preset Voltage 3

Preset Voltage 4

Preset V oltag es G enerator m ixer

The on/off o ption allo ws you to experiment w ith different combinations of activ e slots.

The dial to the right of the slot name controls the amount of Owltag eOthat the Function
Generator w ill send to the destination.

10.3.1. The Function G enerator

In a Function Generator you create a curv e that you can use to control almost all of the
modules on the Panel of Buchla Easel V in ways that are not possib le in the hard ware Easel.

10.3.1.1. Connection to destinations

When you click on a slot its background will turn red, indicating that the curv e in the slot can
be edited and the destination screen o pens.
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Availab le destinations

In this screen you link to destinations and their parameters. Please notice the wh ite line
dividing the screen in two halves. The top half lists the availab le main destinations, the
bottom half the sub parameters of the destination that can be targ eted.

Click on a destination in the top window and the availab le parameters will appear in the
lower half of the windo w. Every destination has a specific rang e of parameters you can
control.

For an overview of all availab le destinations please refer to the Overview of Routing
Destinations [p.108]

Selecting the main destination and one of its parameters is a simple matter of clicking on
them. Once you have made your choice click on OcloseOto finalize your choice . The name
of the destination will now appear in the name strip of the slot and the Voltag e Envelope
Windo w w ill o pen.
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10.3.2. The Voltag e Preset W ind ow

This is the edit windo w in which you create your Preset Voltag es. A Preset Voltag e consists
of a string of Vectors. Don't let the term Vector scare you: a vector is a force that mo ves with
a specific speed and direction. Some vectors will move in a straight line while others will be
curv ed. You can hav e af orce thatmo vesin a OVO shape orinanu pside do wn pattern.

6:Music is all about creating vector strings. The way a blues guitarist bend his strings is a vector. 1tOs
a very controlled force that defines his personal style as a guitar player. YouOllfind vectors in the vocal
phrases of Indian music or in the complex and refined string bending techniques of a sitar player. In
Western m usic th is f orm of phrasing is called melisma.

The Function Generator is a perfect tool to create complex vector strings that you cannot
mak e any otherw ay.| nBuch laEasel Vw erefertoav ectorstringasacurv e.

A complex v ector string

In its initial state the voltag e envelope windo w has three points: start- , middle- and end
point. The start- and end points cannot be mo ved, they are stuck to the outer horizons.

I nitial state of the V  oltag e Envelo pe W indo w

Click some where in the middle of the line to create a new point. This midpoint can be
dragg ed to any position in the windo w. By dragging it you alter the envelope curv es to the
right and left of it. To further control a curve grab the little triangle arro w symbol in the
middle of a line and drag it v ertically.
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The tw o stag e envelope you created can now can be expanded to a three stag e by clicking
anywhere on the line or outside it. Again this point can be dragg ed to any position in
betw een the pre vious and next point. T o remo ve a point right-click it.

Three stag e en velo pe

When you drag a point the data associated with it will appear in the little display windo ws below
the v oltag e en velope w indo w.

Once you hav e defined a number of points you can begin to edit the details of each point.
Select the point you want to edit by dragging vertically in the little point windo w in the lower
left of the Voltag e Envelope Windo w. A little circle will indicate wh ich point is activ e and can
be edited.

¥ Level: willchang e the amplitude of the current point

¥ Rate: will chang e the speed with which the level of the Owltag eO chang es
betw een this point and the next. It's effect is bi-directional; dragging this value
will also chang e the rate of chang e betw een th is point and the pre  vious point

¥ Slope: will chang e the pro perti es of the envelope curv e betw een this point and

the next
¥ Rand L:random le vel; w ill add a random amount to the le vel.
¥ Rand R: random rate; w ill add a random amount to the rate

The Random knob in the humanize section will be effectiv e only if you have set "RAND L"
and "RAND R"values for points. You set the Random value by choosing a point and changing
the RAND L/T values by sliding your cursor up/down directly in the RAND L/T combo box.
After that you can add a g eneral randomness m ulti plier w ith the R andom dial.

The Random function is a multiplier on all the randomness parameters in a Function Generator.
At 0, no randomness is calculated. At 1,the actual randomness function is calculated. The default
randomness is 1.
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10.3.2.1. Applying curv es

Once youOwe created a curve you may want to experiment by applying it to different
destinations; what effect does this curv e have when | apply it to the envelope decay instead
of oscillator pitch?

Changing your mind is easy, open the Function Generator destination menu by clicking on
the destination name you hav e currently defined and choose an alternate destination.

The Reset o ption w ill clear the destinations you hav e selected but k eep the curv e you create intact.

10.3.3. Trigg er M odes

In the mode section you determ ine the behavior of the F unction G enerators:

¥ In ONCE mode a Function Generator will run its trajectory once and then stop. If
itreceiv es atrigg er some where along its path it w ill restart from the beginning.

¥ In LOOP mode a Function Generator will loop continuously only to restart when
itreceiv es atrigg erwh ile loo ping.

¥ In RUN mode a Function Generator will loop freely and not respond to any
trigg er, but w ill f ollo w the song position pointer in the D AW.

10.3.4. Rate

By default the Rate of a Function Generator is not synced to any clock. In this mode Rate
canv ary from0.1H zto20H z.

When the Tempo Sync button is activ e, a Function Generator will respond to MID | start
events. A Function Generator will then reset every time a MID | start event is receiv ed. Its
tempo w ill sync to the external MID I clock.
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10.3.5. Humanize

The random dial is a humanize function. It will add a certain degree of randomness to the
notes. While moving the dial keep an eye on the value displayed in the lower left of the
Buch la Easel Vw indo w; when at zero , the notes w ill not be random ized.

The Random knob will be effectiv e only if you set "RAND L"and "RAND R"values for points. So
first you hav e to choose any point and chang e the RAND L/T values by sliding your cursor
up/ down directly in the RAND L/ T combo box. After that you can add a general randomness
m ulti plicator w ith the R andom dial.

You can experiment lik  ethis:

On aflat uni polar line w ith only first and last def ault points:

¥ Create a curve with one or two points and select the Complex Oscillator pitch as

destination

¥ Apply a positiv e amount of modulation to the Complex Oscillator pitch with the
"amount" dial

¥ Select point 1 and set RAN D L v alue at 1.000

¥ Set Random knob at max, and mode to "L OOP".

Now play and hold a note; each time the function is retrigg ered, you'll hear differences. |If
from there you set the R andom knob to m in, no modulation w il be heard.

¥ Set RAND L valuesf orpoint1at0

¥ Add a point to your curve, and move it up vertically. If you like, create a classic
ramp-u p shape

¥ Select this new point (wh ich is now point 2) and set Rand T(R) value at 1.000. Set
the R andom knob to max.

Again play and hold a note; each time the function is retrigg ered, you'll hear differences.

The Random function is a multiplier on all the randomness parameters in the Function Generator.
At 0, no randomness is calculated. At 1,the actual randomness function is calculated. The def ault
randomness is 1.

10.3.5.1. The Smooth F unction

The Smooth Function takes the sharp edges of the function youOwe created. In the Buchla
world this was called an integrator. In West Coast synthesis this function is referred to as a
Slew Lim iteroraLag P rocessor.

The smooth function
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Note The Smooth parameter adds low-pass filtering to the amplitude variations. At 0, no smooth ing
is appli ed. At maxim um, it should take about 300 ms to go from one value to another in response to a
ramp . The Def ault setting is 0 ms.

10.3.5.2. Bipolarcurv es

There will many situations in which you need a bipolar curve.You want to move a pitch up
from its present frequency and the move it down to below its current frequency and finally
rest it on the frequency it started. By def ault the curv es you create in a Function Generator
w ork th is w ay; they are bi  polar.

OL( /8. +1) 1™ /$) '$ 1™ /8) +(28./$



10.4. ADVANCED MODE: The R ight H and

The golden rule in Electronic Music is: "You can never have too many sequencers." By
interlocking ~ several sequencers you can mak e soundscapes that move in perfect
synchronicity.  The Right Hand is a poly phonic 32-ste p sequencer with an extra flav or; in
addition to poly phonic control of the Buchla Easel V voices it also allows you to use the
Preset P ads on the Buch la k eyboard to transpose the 32 sequence ste ps individually.

10.4.1. Setting the length of the sequence

As a rule you start by setting the length of the sequence by dragging the vertical end bar to
the left. Th is w ill reduce the number of ste ps in quantized amounts.
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10.4.2. Editing note inf  ormation

The keyboard grid in the column on the left will guide you when placing pitches on the grid.
You enter a note by left-clicking on a location in the grid. You remo ve it with a right click of
your mouse . Once created you can move a note to any position on the grid by grabbing it
in the m iddle and dragging it to a ne w location.

The duration of a note can be extended by hovering over the right half of it until the cursor
chang es to an extend symbol. You can drag a note out to any desired length. Extending and
shortening a note alw ays happens in quantized steps. In similar way you can move the
startpoint of a note by hovering over the left half of a note and mo ving the startpoint to the
right. This will of course only work if the note is long er than one grid position. The grid will
allow you to create chords by stacking multiple notes, this will only have an effect if you
hav e set the poly phony settingtotw o or more

A sequence transposed by the P reset V oltag e Sources on
the K eyboard

If you click & hold some where in the bottom lane of the sequencer and drag the cursor
up, numbers will appear from 1to 4. These refer to the four presets on the keyboard. The
voltag es from the selected preset will be added to the voltag e defined in the steps above
it. If there are no preset voltag es selected in the locations to the right of it, the voltag e
level of current preset will be maintained until the sequencer reaches a new preset voltag e
source chang e. The preset voltag e source is mono phonic, setting a value for a step clears
the pre vious activ e voltag e source until the next chang e.

If you enjoy exploring complexity you could modulate the voltag es of the preset pads
wh ile they are modulating the RH sequences. To do so, go to the Left hand, select Function
Generator land in the routing windo w select the keyboard (=RH)to modulate Preset voltag e
1.

Note Being observ ant, you hav e probab ly noticed that it is not possib le to edit individual velociti es
in the Right Hand Sequencer. If you want to apply velocity variations to the sequence , the way to go
is modulate the level of the Dual Lo Pass Gates with the Pulser, the Envelope Generator , or a Preset
Voltag e of the LeftH and.
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10.4.3. Right H and Sequencer M odes

The sequencer can be in one of the f ollo wing three modes:

¥

The speed
sequencer

ONCE: The sequencer will play once every time a new note is trigg ered and will
run as long as the note is held. The lowest C corresponds to the note that is
played (last note priority). When all notes off are receiv ed, the notes contained in
the sequencer are sto  pped.

LOOP: The Sequencer will loop continuously and restart when it receiv es a trigg er
wh ile loo ping.

RUN: The Sequencer will loop freely and not respond to any trigg er and will
follo w the song position pointer of the D AW

of the sequencer can be set in two ways: when the Tempo Sync button is off the
is running in free mode . When Tempo Sync is on, the rate syncs pro portionally to

the external MID | clock and can sync ratios v arying from 4 bars to 1/128.
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10.4.4. Gate length

The humanize function will add randomness to the gate length. Each note you enter in
the Right Hand Sequencer will be trigg ered and shaped by the Envelope Generator. |f the
Envelope Generator is in Sustained mode you can vary the length of the gate time of each
note with the Gate Length dial. The value selected here will be added to the sustain time
of the Envelope Generator. When the Envelope Generator is in transi ent mode this dial will
hav e no effect.

The gate length dial allows you to set the gate duration of all notes in the grid
sim ultaneously. The gate length can be v ari ed from 0.01-0.99.

Gate length and R andom ize F unctions

I:1f a note consists of several tied steps The Gate Length and Gate Random functions will only affect
the last ste p of the note .

The Gate Random dial will randomly vary the Gate Length time set with the Gate Length
dial.

To summarize: with the Gate Length function you can add sustain time to sustain already
defined in the Envelope Generator. The Random dial will random ize the amount of sustain
added w ith the G ate Length dial.

Another fascinating way to control the gate length of the notes in the Right Hand sequencer is with a
Left Hand Preset Voltag e. If you sync both Hands to the Keyboard clock you can draw a Preset Voltag e
curv e that selectiv ely shortens the gate of certain sequencer ste ps.
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10.5. ADVANCED MODE: The G ravity U niv erse

We all know what gravity is. Gravity is omni present in games. Itwas around 1935 when the
first pinball mach ines were introduced in arcade halls. Their rise to fame started when in
1947 the flipper was invented and you no long er had to tilt the mach ine to get the ball rolling.

Gravity can also be used to create Ocontrol voltag esOand that is exactly what weOe done in
the Gravity Universe of Buch la Easel V; it is filled with projectiles that collide and interact with
Planets, Repellers and Walls. As you will disco ver in the next few pag es it's an astoundingly
novel way to create forces that mo ve, swirl and bounce . Forces that can then be appli ed to
oscillators and amplifi ers. G ame physics appli  edtom usicE..

The G ravity Section

Gravity is the third section on the left. As with the Left and Right Hand you can enab le/
disab le it by clicking on the little red dot in the top right corner. Center stag e is the Gravity
world itself , this is where you launch projectiles that will bounce off the horizon walls and
will collide with objects placed in it. The Universe is XY mapped and a rectangle with twice
as many pixels in the X axis as in the Y axis. The X axis is scaled from 0 to 20 and the Y
axis from 0 to 10.

In the Real Universe the horizon is everywhere .Whether you look up or down the horizon is what
you see in front of you. | n Buch la Easel Vw e call the edg es ofthe U niverse the H orizon.

10.5.1. The Launcher

The upw ard pointing arro w in the lower left corner of the Gravity Universe is the Launcher.
It will launch a projectile when you press a key on your (external) keyboard. The projectile
will stay alive as long as you keep the key down. It can also be trigg ered by the Pulser or
the Sequencer. Y ou can selectatrigg er source in the lo w er right half of the screen.

The Launcher

When a projectile hits the horizon of the Gravity Universe it will not lose any energy. In other
words it has a per fect elastic collision, its kinetic energy w ill be preserv ed.

In the top right section of the screen, in the Oonce, loop, runO menu, you select whether the
launcher w ill launch once , loo p or run continuously.
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Gravity M ode o ptions

When set to loop, the speed dial below this menu takes on an important role, as it will
determ ine the period the projectile will stay alive. Try setting the speed dial to about 0.30.
While turning the dial keep an eye on the data display window in the lower half of the
screen. At about 0.30 the projectile should stay alive for about two seconds before being
re-trigg ered.

10.5.1.1. Controlling direction and f orce of the Launcher

The direction and the force with which the projectile will be launched can be set with the
mouse , by dragging over the end point of the launcher. The white dot in the endpoint will
chang e to a square , which you can drag in all directions. This enab les you set the size of
the projectile and to align it with the vertical or horizontal axis. The Launcher is, as you may
hav e understood by now, in the center of a Cartesian plane . The Launcher can launch a
force vertically in the OY@irection, horizontally in the OX@irection and anywhere in betw een.
A very small launcher will have little force and its force will move more slowly. This is
important to remember when you direct its f orce to wards a R epeller.

10.5.1.2. Rand om izing direction

By default the launcher will launch the projectile at an angle consistent with its direction.
When you involve the ORndom Throw DirOdial you can vary this direction randomly. The
force dial next to it will play an important role when, after being launched, the force meets
Planets and Walls. The length dial will set the duration of the trigg er when the force meets a
W all or an Object.
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10.5.2. Modulation destinations

X and Y are modulation destinations. When you launch the projectile in its def ault direction;
the upper right corner under an angle of 45 degrees, the resulting force will be an equal mix
betw een X and Y. Move the projectile in the direction of the horizontal floor and you have a
force in which X dom inates. Align the projectile with the Y axis and you hav e a force that is
one h undred percent Y

10.5.2.1. Selecting Destinations

In the destination section to the left of the Gravity screen you set the destinations of the
force created by the Launcher. The process of selecting a destination is similar to that of
selecting destinations f  or the F unction G enerators.

When you click on a slot its background will turn red, indicating that content of the slot can
be edited and the destination screen o pens.

The av ailab le destinations

If these destinations look familiar to youEthey are identical to the ones in the Left Hand
destination select screen.

Again th is is where you link the gravity f orce to destinations and their parameters.

6: Please notice the white line dividing the screen in two halv es. The top half lists the availab le main
destinations, the bottom half the sub parameters that can be controlled.

Click on a destination in the top window and the availab le parameters will appear in the
lower half of the windo w. Every destination has a specific rang e of parameters you can
control.

Selecting the main destination and one of its parameters is a simple matter of clicking on
them. Once you have made your choice click on OcloseCto finalize your choice . The name of
the destination w ill no w appear in the name stri p of the slot.

Wh ile you hav e the destination select windo w open you can not mak e edits in the dials visib le on the
screen. First close the destination windo w with either "none" to ignore your selection or “close" to affirm
it.
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10.5.3. The Objects

You can add objects in the Universe by dragging and dro pping them from the objects

re pository into the Universe. Each object will act differently when the force of the projectile
hits it.

You remo ve an object from the U niv erse by dragging it back to the object re pository.

The objects

There a four types of objects, Repellers [p.89], Planets [p.90], Walls [p.91]and W ormholes
[p.92]. There are f our instances of e  very object av ailab le.

10.5.3.1. Moving an object

Once it is present in the Universe you can move an object by dragging its center point. An
object can be moved all the way to the boundari es of the Universe. Part of the object may
end up outside of the Universe, this should not be a problem as long as you can grab its
center youw ill be ab le to mo ve it around.
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10.5.3.2. Repellers

A Repeller generates a repulsiv e Gravity field around its center. This gravity field will repel
any force directed at it. The ring around the Repeller defines the action radius of the Repeller,
inside the ring the gravitational repelling force will become activ e. Dragging the wh ite dot
on the outer ring outw ards will increase the boundary of the Gravity field linearly and will
modify both the distance of the fi eld and the intensity of the gravitational f orce .

The Repeller is sensitiv e to the force directed towards it. If you launch a force at it with the
projectile being small and w eak, the f orce cannot penetrate the outer h ull of the R epeller.

Launcher f orce and re pelling
power

The effect of increased f  orce

If you increase the power of the Launcher the projectile will penetrate the hull and may be
able to approach the center of the Repeller. The size of the ring surrounding the Repeller and
the force you defined in Physics will determ ine where and under wh ich angle the projectile
will be re pelled.

Effect of maxim um re pulsion

If you are used to understanding these things in form ula terms: the intensity of the re pelling
strength is A / d(projectile , planet center)2 where A is defined by dragging the boundary/
intensity of the f  orce .

OL( /3. +1) 1™ /$) '$ 1" /$) +(28./$



10.5.3.3. Planets

A Planet is the opposite of a Repeller, instead of repelling a force it will attract a force and
bend its direction around its core. As with the Repeller the ring around the Planet defines
the action radius of the Planet, inside the ring the gravitational repelling force will become
activ e. How much it will bend the approach ing projectile around its core will depend upon
the setting of the F  orce dial in the P hysics section.

Maxim um gravitational

Minim um gravitational force appli ed

force appli ed

You can place a maxim um of f our planets inyour U  niverse.

A Planet generates a Gravity field around its center. As with the Repeller you can drag
the white dot on the outer ring outw ards thereby increasing the boundary of the Gravity
field and the intensity of the gravitational force . The gravitational force alw ays points at the
center of the planet. Expressed in a form ula, the intensity is : A/ d(projectile , planet center)2
where A is defined by dragging the boundary/intensity of the f orce .
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10.5.3.4. Walls

A Wall is a rectangular object with a width of 0.2 and a corner radius of 0.1 (the small edges
are half circles). 1tOsa magic baton that you use to constrict the movement of the forces you
release with the projectile . 1tOsa very flexib le object, you chang e its size by grabbing the
corner with the little wh ite rectangle . The same point can be used to chang e the orientation
of the W all. To mo ve it to another position grab its center and dragE

Gravity: projectile bouncing off w all

A Wall can either be active or passiv e. A passiv e Wall will only bounce the force back. An
activ e Wallw illem itatrigg erwhen h it by a projectile

Activ ating trigg ers inthe | mpact G ate section

You can alternate betw een active and passiv e states with the Wall toggle switch in the
impact gate section next to the U niv erse .
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10.5.3.5. Wormholes

A Wormhole works exactly as we learned to expect in SciFi. You enter on one side and are
transported to the side within the blink of an eye. As in SciFi these Wormholes work both
ways. If you try to cheat and approach a point from the back, where thereOsno magic glow
you w ill be re pelled.

The only kno wn to exist recording of the ex act moment a
projectile mo ves through aw ormhole

You can place the entrance point and exit point inde pendently anywhere in your Universe.
They do not have to be parallel to each other. If you look very carefully you'll notice that
there is a mysterious blue pulsing glow on the entrance point. If your forces enter at that
point, the force will be transm itted by a tele porter to the exit point and will resume its course
w ith the same trajectory it entered: if it entered at 455 it w ill exit at 1355.
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10.5.4. Mode

Here you decide how long the projectile will stay alive.In "ONCE"mode it will stay alive as
long as you keep a key on the (internal or external) keyboard down. When you let go the
projectile di es.

6: It's important to understand that the final behavior of the Projectile is the result of the settings in
both the M ode and R ate sections.

KEY

trigg er modes

In LOOP mode the projectile is re-trigg ered periodically. The Loop Rate and Tempo Sync
toggle set the period of the loop. When un-synced the loop can rang e from 0.025 Hz to 0.5
Hz. When synced to an external clock, the loo p goes from 1 to 8 bars.

¥ LOOP:The Loo pisresetwhena MID | Starte ventisreceiv ed.
¥ RUN: The projectile is ne  ver resets, it happily liv  es its simple projectile life

10.5.5. Rate

The tempo sync button will sync the Launcher to MID | Start events. The Projectile position is
reset. Inloop mode the projectile position will also reset when a MID | Start event is receiv ed.

10.5.6. Trigg er Source

The projectile is launched when a trigg er is receiv ed. The trigg er source is selected in the
Trigg er Source section menu.

¥ KEY: the K eyboard w ill launch the projectile
¥ PULSER: the P ulser w ill launch the projectile
¥ SEQ: the Sequencial V oltag e Source w ill launch the projectile
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10.5.7. Impact G ate

In the Impact gate you can choose what kind of trigg ers will be generated when the
projectile collides w ith either the horizon of the U niv erse and/or the objects.

This is also the location where you set the length of the generated gates using the Length
dial. G ate v alues canrang e from 5ms to 4s. The def  ault v alue is 20ms.

The Impact gates interact with the gates generated by the keyboard. If a key on the
keyboard is pressed down, the Impact Gate will register this and generate a gate off/ gate
on signal. The duration betw een the gate off and gate on should be some where betw een
2-4ms regardless of the tempo .Inthis case , the Length dial has no effect.

10.5.8. Physics

Both Repellers and Planets will have a gravitational effect on the projectile . A Repeller will
reject the approach ing projectile , a Planet will attract it. Once the projectile is inside the
action radius of either R epeller or P lanet th is gravitational effect w ill become activ  e.

¥ Force is a multiplier on the attraction / repulsion value of the Planets / Repellers.
It does not modify the action radius, only the force inside that radius. The values
go from O to 8; the def aultv alue is 1.

¥ Random direction adds a Osleved S&HOrandom variation to the direction vector
of the Launcher. The rate and slew of the S&H and the amplitude of the angular
chang e increase when the Random Direction is increased. In other words when
you increase the random throw value the Launcher will become more and more
un predictab le.
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10.5.9. Gravity M odulation T utorial

To initiate the projectile , set the mode to OrunONow point the projectile upw ard in such a way
that it is almost parallel to the Y axis. Now click on the OH@RIZObutton ("horiz" is shorthand

for horizon). When this button is activ e it will cause a trigg er each time the projectile hits
one of the horizons.

Set Rate/ SPEED to 1, Trigg er Source to "Key", Impact to "HORIZ" and Length to about 0.3.
Length determ ines the length of the gate of the g enerated note

When you now press a key on your keyboard the Projectile will launch in an almost vertical

direction. For as long as you keep it de pressed it will bounce repeatedly and slowly mo ve to
the right. The Vertical mo vement is a Y force, the horizontal displacement an X force . YouOll
hear a Obee pO every time the f  orce h its one of the horizons.

Youre now ready for the fun part. LetOsadd one or more Y destinations: click on the first Y
destination slot and select the pitch of the Complex Oscillator as destination. We still hear
noth ing; there is one more thing left to do: we hav e to set the amount of modulation we want
to exert on the pitch. Do this by turning the modulation dial (next to the slot label) slightly to
the right.

You should now hear the pitch moving up and down every time the projectile hits one of the
horizons.

As there is still one slot left for an X-based modulation, we could use it to modulate the
timbre of the Complex Oscillator; select Complex Oscillator timbre in the second X slot and
dial in a value with the modulation amount dial. To hear the maxim um effect, set the timbre
dial and the timbre slider to zero

Using W alls

It takes a long time for the projectile to reach the top horizon, so let's take a Wall from the
re pository and place it horizontally in the course of the Launcher.

Lim itations

Now press a key and hear how the Wall limits the pitch. A trigg er is generated every time
the projectile hits the bottom horizon. When you activ ate the Wall button in the Impact Gate
an additional trigg  er w ill be g enerated when the projectile h its the W all.
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HORIZ  WALL

The moment of impact

By adding more objects you can create an endless v ari ety of v oltag e control.
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10.6. ADVANCED MODE: The Effects

The way we think about effects has chang ed significantly during the last few decades.
Effects were once seen as similar to a sauce added to a meal: not too much, as it bad
for your health. They were not considered an essential part of the synthesis process.
Today effects are a vital component of every mix, and their importance in some ways
even supersedes that of oscillators and other sound generators. Why? Because there is
much to gain in this area. In the next few years they will continue to be a source of
inno vation in music. At Arturia we're in the process of expanding the options of existing
effects and reviving a number of older, "retro" effects, bringing them into the 21st century
using adv anced digital em ulation techniques.

10.6.1. Effects Ov ervi ew

Buch la Easel V provides up to tw o sim ultaneous effects, including distortion effects, delays,
equalizer , filters, and reverb.To start using or editing the effects, click the FXtab in Advanced
mode .

The effects screen consists of two parts. In the top part you select an effect in one of the
tw o effects slots. | nthe lo wer half you can adjust the responsiv eness of the Lo P ass G ates

As explained in the Dual Lo Pass Gate [p.46] chapter , the thing that mak es Lo Pass Gates
unique is that they contain vactrols. No two vactrols are alike; they all sound slightly
different. In the early days owners of Buchla equi pment would often have several Lo Pass
Gates and use each one in a different situation because of their individual qualiti es. In the
Gate Response section you can create your own unique sound by defining how the vactrols
inthe Lo P ass G ates respond to a signal passing through them.

MED MED HOLD

Gate R esponse

The three Gate response settings enab le you to set the characteristics of the Vactrols in the
Lo Pass Gates; from "FAST"for sharper percussiv e ty pes of attack and decay to "SLOW" for
a softer attack and a more gradual decay. The Pulser Gate setting determ ines whether the
Pulser has a gate behavior (hold/release) or a trigg er behavior (release only).
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10.6.2. Selecting an effect

When you first o pen the Effects section the effects are in by pass mode; noth ing is activ e.

There are two effect slots. You activate a slot by clicking the on/ off switch in the top right
corner.

Mak e a selection in the menu and the corresponding FX module will appear in the effects
panel, either on the left or the right, de pending on the w indo w you choose

List of effects

When you chang e an effect control the numerical value for the parameter is displayed in the lower
tool bar on the left side of the application w indo w.

The Wet/ Dry dial controls the percentag e of the original signal that passes through to the
output. M oving th is allthe w ayto Dryw illremo ve that FX from the output.

One more thing: All FX parameters are MID l-assignab le, which means they OlearnOthe
controllers on your external USB MID | device . Refer to the section MID | Learn assignment
[p.20] for more inf ormation.

Now open the effects menu and select one of the ten effects. Each effect has a number of
dials specific to that effect.
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10.6.3. Flang er

A flanging effect is created by combining tw o identical signals, delaying one of the signals
by a small amount, and then modulating the delay time . The recombined output produces
a sound that sweeps up through the harmonics of the original signal and back down. This
produces asw ept Ocomb filterO effect.

The Flang er effect

Flanging can create both subtle and extreme effects, depending on the Rate and Depth of
the modulation. W ith higher Depth settings you will begin to hear chang es to the pitch of
the sound. This is how the circuits in an analog flang er work, and we hav e taken care to
recreate these conditions.

The controls f  or the effect are:

¥ Delay: Sets the delay time  , wh ich chang es the harmonic content.

¥ Depth: Sets the modulation depth. This is set to Omax outO at less than 100% to
lim it runaw ay feedback.

Rate: Sets the modulation rate f or the delay time

¥ Feedback: Adds positiv e or negativ e feedback for a harsher or "ringing" sound.
Doub le-click th is control or set it to the 12:00 position f or zero feedback.
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10.6.4. Phaser

Phase shifting is a sweeping effect that was first popularized in the 1960s. It adds motion
and a swirling character to the sound. It works by splitting the incom ing signal, changing
the phase of one side, and recombining it with the unaffected signal. This creates a notch-
comb filter which can be swept through the frequency spectrum, causing the signature
Owhoosh ingO sound of the phase shifter. The sweep is caused when the phase of the
affected half is modulated by an oscillator , with the frequency determ ined by the Rate

control. The Depth dial sets the amplitude for the action of the filtering, wh ile Feedback
amplifi es certain harmonics.

The P haser effect

This particular phaser is a tw o-stag e phaser. The tw o stag es can operate inde pendently or
in sync w ith each other.

The f ollowing parameters are av  ailab le inde pendently f or both Stag e 1 and Stag e 2:

¥ Rate: Sets the speed of the phaser.
¥ Depth: Sets the de pth of the phaser activity.
¥ Feedback: C ontrols the amount of phaser resonance

Stag es 1 and 2 share these parameters:

¥ Sync: Locks both stages to the current tempo of the DAW and/ or the rate of the

delay. (These are the only tw o FX modules w ith a Sync button.)

Mode: OSngleO means Stage 1is on the left side and Stage 2 is on the right. With
ODualO both stag es process both sides; the P haser output is mono

¥ Stereo: P ans the tw o0 phasers in the stereo fi eld.
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10.6.5. Chorus

A Chorus effect is similar to a flang er in that it splits the signal, delays one side, varies the
delay time gradually, and mixes a number of copies back together. The difference is that
the length of the delay time is long er than that of a flang er, which results in a more subtle
but still very interesting effect. A chorus module recreates the sound of multi ple tak es of an
instrument being combined in a m iX.

The Chorus effect

The speed of the effect is set by the Chorus Rate dial, while its depth and width are
controlled by the Amount and Delay dials, respectiv ely. The resulting Ofrequency blurO is
different for the left and right halv es of the signal, wh ich allows us to deriv e a stereo signal
from a mono signal. The difference betw een the two halv es then can be set with the Stereo
width, with the speed of the left-right rotation under the control of the Stereo rate dial. The
Wet/ Dry control sets the ratio betw een the input signal and the treated signal, wh ile the Type
sw itch selects betw een three different chorus models: simple , medium, and complex.

The controls are:

Ty pe: select one of three chorus ty pes.

Stereo W idth: controls the w idth of the stereo effect.

Stereo R ate: sets the speed of the stereo effect.

Chorus R ate: adjusts the speed of the chorus.

Amount: C ontrols the de pth of the chorus.

Delay: Sets the amount of delay appli ed to the in put signal.

K K K K K K K

Wet/Dry: Chang es the balance betw  een the in put signal and processed signal.
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10.6.6. Delay

A delay can increase the spaciousness of a sound without making the sound OswimO the
way some reverbs do. It can also be used as a rhythm ic counterpoint to accentuate a
groo ve. This digital delay repeats the input signal and creates an OechoOgiving it more space
and depth. The Time dial offers a rang e of settings from 9 milliseconds to almost one full
second (999 ms).

The Delay effect

The controls:

¥ Sync: Locks the delay to the current tempo of the DAW and/ or the rate of the
Phaser. (These are the only tw o FX modules w ith a Sync button.)

¥ Link: Makes the delay mono , after which the top row of Time and Feedback
controls are used to adjust the effect.

¥ Time: Turning the dial clockw ise increases the delay time; turning in the opposite
direction shortens it.

¥ Feedback: Adjusts the Feedback amount. Larg er values cause the delay to be
heard long er.

¥ Ping P ong: H ard-pans the effected signals so they ObounceO from left to right.

¥ Damping: Higher settings will roll off the high-frequency content of the delayed
signal more quickly.

¥ Wet/Dry: Sets the ratio betw een the original (dry) and modifi ed (w et) signals.
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10.6.7. Analog Delay

A simple LFO-controlled delay.

The A nalog Delay effect

The controls are:

¥ Delay time: Sets the time distance betw een original and delayed signal.
¥ Feedback tone: Increases or decreases the high frequency content in the
feedback.

¥ Feedback amount: Sets the amount of feedback. When fully clockw ise the
feedback w ill tak e alongtimetodi e out.

¥ LFO De pth: W ill cause a slight pitch v ariation.
¥ LFO Rate: Sets the speed of the pitch v ariation.

10.6.8. Overdriv e

Will add gain to a signal causing it to clip and distort. It introduces new harmonics that add
a harsh edg e to sounds.

The Ov erdriv e effect

The controls are:

¥ Dirive: Sets the o verdriv e amount.

¥ Tone: | ncreases the h igh frequency of the sound, adding a harsher edg e.
¥ Output: Sets the general level of the overdriv e. Allows you to compensate for
increased amplitude caused by the driv e.
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10.6.9. Destroy

The Destroy effect will literally tak e your sound apart. The sound of Buch la Easel V is usually
generated in 32-bit quality, though the actual bitrate is determ ined by the sound quality
setting of your DAW. By reducing the number of bits used to express the sound, details will
gradually disappear.

To explore the sound alterations of this effect start by setting the tone, bit reduction and
resample dial to maxim um. Then gradually turn the dial counter-clockw ise. This will reduce
the bitrate , making the sound more and more indistinct. Combined with the resample option,
you can deconstruct/destroy the source sound e ven further.

The Destroy effect

The controls are:

¥ Clipping: Sets the level where clipping will occur. Clipping is a process where
the peaks in a signal are cut off . The waves are mutilated, wh ich causes a very
distinct kind of distortion.

¥ Harm Dist: Alters the harmonic content of an input signal by distorting the
harmonic balance of the o vertones contained in the signal.

¥ Bit Res: Reduces the resolution; i.e.,the number of bits used to render the input

signal.
¥ Resample: Resamples the already bit-reduced signal. At lower settings this will
destroy the coherence of the in put signal.

¥ Tone: Decreases the h  igh frequency content in the signal.

Gain: Allows you to compensate for the loss or gain in amplitude caused by the
resample and bit-crush  ing o perations.
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10.6.10. EQ4

The Eq4 is a three-band Equalizer. An equalizer selectiv ely amplifi es or attenuates
frequenci es in the frequency spectrum.

EQ4

The controls are:

¥ Lo Freq: Decreases or increases the lo w frequency band.
¥ Mid Freq: Decreases or increases the m id frequenci es.
¥ High F req: Decreases or increases the h igh frequenci es.

As our ears are most sensitiv e to timbre chang es in the mid frequency rang e, the EQ enab les
you to setthe w idth of the m idrang e attenuation or amplification.

Lo G ain: Decreases or increases the gain of the lo w frequency band.
Mid G ain: Decreases or increases the m id frequenci es gain.

Mid W idth: Sets the w idth of the m id frequency band.

Hi Gain: Decreases or increases the gain of the h igh frequency band.

K OK K K
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10.6.11. Compressor

A compressor is generally used to help maintain a consistent level of sound, though there
are many other ways to use one. You could think of it as a very fast manual control that
turns do wn the v olume when it becomes too loud and raises it when too soft.

The C ompressor

If, for example , you are using effects in a chain, it can keep the attack transi ents of a sound
from overloading the input of the next effect. It can also help a sound wh ich would normally
decay quickly not to fade aw ay as quickly. Drums are often compressed to add "punch".
Compression is also routinely added to radio and television audio levels to keep them within
acertainv olumerang e.

The Attack and Release control the response time of Compressor by defining how quickly
the compressor reacts to input-le vel chang es. Long er attack times could allow fast peaks to
slip through.

The controls are:

Threshold: Sets the le  vel where the compression w ill kick in.
Attack: Sets the speed w  ith wh ich the compression w ill kick in.
Input G ain: A dds gain to the signal bef ore the start of the compression process.

K K K K

Ratio: The compressor ratio determ ines the amount of compression that will be
appli ed once the threshold is reached. For example , if the ratio is set to 2:1,signals
exceeding the threshold by 2 db will be allowed to increase by only 1dB. An 8 dB
increase w ill be reduced to a 4 dB increase , and so on.

¥ Release: Sets the release curv e of the compressor.

¥ Output G ain: C ontrols the final output le vel of the compressor.
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10.6.12. Reverb

A Reverb effect creates a larg e number of echoes that gradually fade or "decay". It sim ulates
how the in put w ould sound in a room or a larg e space .

The Reverb

The controls are:

¥

Pre-delay: Sets the amount of time before the input signal is affected by the
reverb .

Room Size: Controls the size of the room: counter-clockw ise is smaller , clockw ise
is larg er.

Wi idth: A djusts the re verb from mono to an increasingly w ide stereo space

Tone: Knob positions to the left roll off high frequenci es; knob positions to the
right scoo poutlo w frequenci es.

Tame button: Amo  vab le band pass filter; reduces lo w-and h igh end.
Gain: C ontrols the outputle  vel of there verb.

Wet / Dry mix: controls the balance betw een the input signal and the effected
signal f or th is effect.

0L

[$.+1) 1™ I$) S 1M $) +(2$/$



11.OVERVI EW OF ROUTING DESTINA TIONS

The Left Hand Section and the Gravity Section of Buchla Easel V offer the composer and
per former novel ways of control. The control voltag es you create in the Left Hand and in the
Gravity U niv erse can be routed to a number of predefined destinations.

The parameter section screen shared by both sections is divided in two halves. In the
upper half you select the main destination, in the lower half one of the pro perti es of that
destination.

Selecting the main destination and one of its parameters is a simple matter of clicking on
them. Once you have made your choice , click OCloseOto finalise your choice . The name
of the destination will now appear in the name strip of the slot and the Voltag e Envelope
Windo w w ill o pen.

Below you w ill find an o vervi ew of the main routing destinations on Buch la Easel V .

Routing o ptions to the Sequential V  oltag e Source

Routing o ptions to the En velo pe G enerator and the P ulser
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Routing o ptions to the M odulation Oscillator

Routing o ptions to the C omplex Oscillator

Routing o ptions to G ate 1, Gate 2 and the O utput Section
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Routing o ptions to the K eyboard

Routing o ptions to the Left H and 1 and 2 F unction
Generators

Routing o ptions to the LeftH and 3 and 4 F unction
Generators
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Routing o ptions to the R ight H and

Routing o ptions to the G ravity U niv erse
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12. SOFTW ARE LI CENSE AGREEMENT

In consideration of payment of the Licensee fee, which is a portion of the price you paid,
Arturia, as Licensor , grants to you (hereinafter termed OLicenseeO)a nonexclusiv e right to
use th is co py of the SOFTW ARE.

All intellectual  pro perty rights in the softw are belong to Arturia SA (hereinafter: ~ @rturiaO).
Arturia perm its you only to copy, download, install and use the softw are in accordance with
the terms and conditions of th is Agreement.

The product contains product activ ation for protection against unlawful copying. The OEM
softw are can be used only f  ollo wing registration.

Internet access is required for the activ ation process. The terms and conditions for use of the
softw are by you, the end-user , appear below. By installing the softw are on your computer
you agree to these terms and conditions. Please read the following text carefully in its
entirety. |f you do not appro ve these terms and conditions, you must not install this softw are.
In this event give the product back to where you have purchased it (including all written
material, the complete undamag ed packing as well as the enclosed hard ware) immediately
but at the latestw ithin 30 days inreturnf  or a refund of the purchase price

1. Softw are Ownersh ip

Arturia shall retain full and complete title to the SOFTW ARE recorded on the enclosed dis ks
and all subsequent copies of the SOFTW ARE, regardless of the media or form on or in wh ich
the original dis ks or co pies may exist. The License is not a sale of the original SOFTW ARE.

2. Grant of License

Arturia grants you a non-exclusiv e license for the use of the softw are according to the terms
and conditions of th  is Agreement. Y ou may not lease , loan or sub-license the softw are.

The use of the softw are within a netw ork is illegal where there is the possibility of a
contemporaneous m ulti ple use of the program.

You are entitted to pre pare a backu p copy of the softw are which will not be used for
purposes other than storag e purposes.

You shall hav e no further right or interest to use the softw are other than the limited rights as
specifi ed in th is Agreement. A rturia reserv es all rights not expressly granted.

3. Activ ation of the Softw  are

Arturia may use a compulsory activ ation of the softw are and a compulsory registration of
the OEM softw are for license control to protect the softw are against unlawful copying. If you
do not acce pt the terms and conditions of th is Agreement, the softw  are w ill notw ork.

In such a case the product including the softw are may only be returned within 30 days
follo w ing acquisition of the product. U pon return a claim according to & 11 shall not apply.

4. Su pport, U pgrades and U pdates after P roduct R egistration

You can only receive support, upgrades and updates following the personal product
registration.  Support is provided only for the current version and for the previous version
during one year after publication of the new version. Arturia can modify and partly or
completely adjust the nature of the support (hotline , forum on the website etc.), upgrades
and u pdates at any time

The product registration is possib le during the activ ation process or at any time later through
the Internet. In such a process you are asked to agree to the storag e and use of your
personal data (name , address, contact, email-address, and license data) for the purposes
specifi ed abo ve. Arturia may also forw ard these data to engag ed third parti es, in particular
distributors, f or su pport purposes and f  or the v erification of the u  pgrade or u pdate right.
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5. No U nbundling

The softw are usually contains a variety of different files which in its configuration ensure
the complete functionality of the softw are.The softw are may be used as one product only. It
is not required that you use or install all components of the softw are.You must not arrang e
components of the softw are in a new way and develop a modifi ed version of the softw are
or a new product as a result. The configuration of the softw are may not be modifi ed for the
purpose of distribution, assignment or resale

6. Assignment of R ights

You may assign all your rights to use the softw are to another person subject to the
conditions that (a) you assign to this other person (i) this Agreement and (ii) the softw are or
hard ware provided with the softw are, pack ed or preinstalled thereon, including all copies,
upgrades, updates, backu p copies and previous versions, which granted a right to an
update or upgrade on this softw are, (b) you do not retain upgrades, updates, backu p copies
und previous versions of this softw are and (c) the reci pient acce pts the terms and conditions
of this Agreement as well as other regulations pursuant to which you acquired a valid
softw are license .

A return of the product due to a failure to acce pt the terms and conditions of this Agreement,
e.g. the product activ  ation, shall not be possib e follo wing the assignment of rights.

7. Upgrades and U pdates

You must have a valid license for the previous or more inferior version of the softw are in
order to be allowed to use an upgrade or update for the softw are. Upon transferring this
pre vious or more inferior version of the softw are to third parti es the right to use the upgrade
or u pdate of the softw  are shall expire

The acquisition of an upgrade or update does not in itself confer any right to use the
softw are .

The right of support for the previous or inferior version of the softw are expires upon the
installation of anu  pgrade or u pdate .

8. Lim ited W arranty

Arturia warrants that the disks on which the softw are is furnished is free from defects in
materials and workmansh ip under normal use for a period of thirty (30) days from the date
of purchase . Your recei pt shall be evidence of the date of purchase .Any impli ed warranti es
on the softw are are limited to thirty (30) days from the date of purchase .Some states do not
allow lim itations on duration of an impli ed warranty, so the abo ve lim itation may not apply
to you. All programs and accompanying materials are provided OasisOwithout warranty of
any kind. The complete risk as to the quality and performance of the programs is with you.
Should the program prove defectiv e, you assume the entire cost of all necessary servicing,
re pair or correction.

9. Remedi es

Arturia’'s entire liability and your exclusiv e remedy shall be at Arturia's option either (a)
return of the purchase price or (b) replacement of the disk that does not meet the Lim ited
Warranty and wh ich is returned to Arturia with a copy of your recei pt. This lim ited W arranty
is void if failure of the softw are has resulted from accident, abuse , modification, or
misapplication.  Any replacement softw are will be warranted for the remainder of the
original w arranty period or th irty (30) days, wh iche verislong er.

10. No other W arranti es

The abo ve warranti es are in lieu of all other warranti es, expressed or impli ed, including but
not lim ited to, the impli ed warranti es of merchantability = and fitness for a particular purpose .
No oral or written information or advice given by Arturia, its dealers, distributors, agents
or employees shall create a warranty or in any way increase the scope of this lim ited
w arranty.
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11. No Liability f or C onsequential D amag es

Neither Arturia nor anyone else involved in the creation, production, or delivery of this
product shall be liable for any direct, indirect, consequential, or incidental damag es arising
out of the use of, or inability to use this product (including without lim itation, damag es for
loss of business profits, business interru ption, loss of business information and the like)
even if Arturia was previously advised of the possibility of such damag es. Some states do
not allow lim itations on the length of an impli ed warranty or the exclusion or lim itation of
incidental or consequential damag es, so the abo ve lim itation or exclusions may not apply to
you. This warranty gives you specific legal rights, and you may also hav e other rights wh ich
vary from state to state
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