
fall 2019issue 2

M A G A Z I N E

u.s. $5.95, CaNaDa $5.95

haiNbaCh    peter blasser    iNDustrial musiC eleCtroNiCs    Noise eNgiNeeriNg 





3 waveform #2 fall 2019

         v



4waveform #2 fall 2019

t

M A G A Z I N E

em maslich is an editor, artist, and musician. She plays a modified 
Fender Rhodes, drums, synths, and sings in the band Secretary. View her 
artwork on instagram @neverrealalwaystrue.
secretaryband.bandcamp.com

ian rapp likes hiking up Tuckermans Ravine with his Husky, Sandor, 
and foraging for fennel. He is a graphic designer and music maker 
and composes under the name No Reliable Maps. Listen to him at 
noreliablemaps.bandcamp.com

sam chittenden is a designer, musician, and composer based in 
Colorado. He has some new music in the works under the alias Tuesday 
Adventure. But don't hold your breath.

andy jones is a recording engineer and experimental artist in 
Denton, Texas. For recording ideas and effects chains galore, follow him 
on Instagram @andy_jones.

brandon ivers is a DJ and producer of electronic "dance" music 
under the alias Mr. Snatches, available at soundcloud.com/mr-snatches. 
You can find more of his writing at XLR8R and the Stranger.

ellison wolf likes words, building/breaking stuff, skateboarding, 
foraging, and making music. 

david battino’s DIY approach to music began at the Oberlin 
Conservatory in the days of quadraphonic tape loops. He’s the founding 
editor of Music & Computers magazine and co-author of The Art of 
Digital Music.
batmosphere.com

jason degelman [aka DONALDCRUNK] has been heavily 
invested in the synthesizer community since 2003. Pacific Pivot is the 
latest DONALDCRUNK release, combining melodic minimalism and 
ambient atmosphere. Listen at donaldcrunk.bandcamp.com.

andy simmons is a modular harsh noise musician creating under 
the pseudonym Aurick Leere and in the duo Fathom the Void. Listen at 
aurickleere.bandcamp.com

abe ingle runs AI Synthesis where he teaches synth DIY and sells 
PCBs, panels, and kits through his website. He's also a Dungeon Master, 
and makes music as Force Damage.
forcedamage.bandcamp.com
aisynthesis.com

graig markel is a musician, recording engineer, and owner 
of Recovery Effects and Devices. He performs electronic music 
under the name the Animals at Night and his latest release resides at 
theanimalsatnight.com.
recoveryeffects.com

Editor in Chief, Publisher - ellison wolf
Editors - sam chittenden, em maslich

Art direction/Layout - ellison wolf, sam chittenden, em maslich
Circulation/Customer Support - barbara jones-faraday

Website - sam chittenden Music Editor - ian rapp
Cover Image - ellison wolf

All photographs ellison wolf unless noted
waveform font is our own creation

 

contributors

thank you to all of our patreon supporters:
Acid Muzak Productions, Adamalthus, Bela Bartokk, Bradley Millington, Brian Kosko, Cole Bratcher, Daniel Miller, David Kincaid, Amy 
Anne, h2g2guy, James Little, Jeff House, Jess Rogers, Juan John Jaune, Kazys Varnelis, Kevin Hawley, Lelani Campbell, Matt Jones, Matt Uska,  
Maurice Gallagher, Michael Ledington, Mike Weakley, Nicholas Bigelow, Nicholas Santos, Paul Furio, Katie C, Sean Richer, Sherman Crawford,  

Tim Held, TJ Usiyan, Todd Barton.



5 waveform #2 fall 2019

editor's letter
When I interviewed Peter Blasser for 

this issue, we spoke a lot about commit-
ment. It was largely in terms of Peter’s 
commitment to his instrument designs; 
however, over the following months it 
got me thinking about what the term 
means to me and how it relates to my 
life. What am I committed to? By how 
much? Why? It got me thinking tangen-
tially, something I enjoy.

I recently started skateboarding again 
after almost a two-decade break. I’d 
been thinking about it for a while, but it 
wasn’t until I spoke with Tony Rolando 
from Make Noise at Superbooth about 
it, and then saw a short video on Insta-
gram of my friend Tim Held [Podular 
Modcast] having fun cruising one of 
the many awesome skateparks in Seat-
tle that I felt ready to jump back on it. 
I’m a skater/musician at heart, and the skater part of me had 
been dormant for a while, mostly due to fear. Fear of falling, 
fear of pain, fear of failure.

Skating again brought me back to thinking about commit-
ment, but on a smaller, more minute to minute scale. Skat-
ing—really anything with the possibility of pain [physical 
or otherwise] and frustration caused by failure to execute 
properly—is all about commitment. If you don’t commit to 
a trick, you open yourself up to a dangerous situation, one 
that’s potentially more painful than if the maneuver was ex-
ecuted as practiced, and as imagined, but still unsuccessful. 
I found out as well that the older you get, the more falling 
hurts. The last time I fell hard I found myself sticking to 
the cement and having a hard time getting back up, feel-
ing way older than my years. I was contemplating my pain 

threshold, among other things, when some 
kid on a Razor scooter came to a screech-
ing halt next to me and said, “Are you OK, 
Mister?”

I never thought about commitment when 
I skated the first time around, and after 
this incident I vowed that I would be dif-
ferent: I would either commit to landing 
a trick, or not try it at all. I would plot the 
best, smartest, safest way to reach my goal. 

I realized that this is the focus and com-
mitment that I bring to Waveform; it’s 
what has brought us here. As I write this, 
I’m just returning from Knobcon, my 
fourth synth festival this year, with at least 
one more to go. It’s been a pretty great year 
for both Waveform, and for me personally. 
I’ve met a ton of great people, the Wave-
form team is solidifying, and the response 
to what we’re doing is more than we could 

have hoped for. It makes me feel great knowing that so many 
people enjoy what we’re offering up, and that our passion for 
doing Waveform is translating.

I want to give a shout out to our Patreon supporters, and 
those of you who have made [and continue to do so] do-
nations to keep us going. Thank you. If you're enjoying 
Waveform and not a Patreon supporter, please consider 
it; the contributions we receive help us to continue doing 
what we do. I especially want to thank our advertisers, the 
lifeblood of Waveform. Please let them know that you saw 
them within these pages, and check out what they’ve got to 
offer and support them when you can. As always, if you have 
any questions, comments, etc., you can get a hold of us at 
contact@waveformmagazine.com. See you soon!
- Ellison Wolf September, 2019
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"Congratulations! You have encountered Industrial Music Electronics!" 
reads Scott Jaeger's business card. While the card speaks to Scott’s subtle humor, no 
introduction is necessary for his modules; their orange and black color scheme is 
recognizable in any modular case —even at a distance. One of the longer running 
companies in the current scene, Industrial Music Electronics [formerly The 
Harvestman] has been designing modules that go above and beyond the ordinary, 
and are some of the most advanced you’ll find in the Eurorack realm. Starting 
the company in 2009 as a school project, it was fitting that we met at a college 
library on a frigid January evening to talk about the history of the company, 
and those he’s encountered, admired, and worked with since its inception.
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EW - Why did you change the name of 
your company from The Harvestman to 
Industrial Music Electronics?
SJ - The Harvestman was the name of a 
personal electronics project that I had 
going on while I was a student, and it 
carried on to the commercial activity as 
soon as I was done with school. It just 
stuck for a while. Getting into such things 
as guitar effects pedals and other music 
electronics, I wanted a more generalized 
product name that more accurately 
reflected the aesthetics of the products.

EW - How did you get the idea to turn 
your student project into a full time 
business?
SJ - Through the relentless 
pressure of one Shawn Cleary 
of Analogue Haven. He 
wanted devices to sell, and he 
liked my ideas. He also put 
me in touch with Vladimir 
Kuzmin [inventor of the famed 
Russian Polyvoks synthesizer], 
and I quickly worked out an 
agreement to get his Polyvoks-
based modules into Eurorack 
format. I believe mine are the 
first commercial products to use those 
circuits, and certainly the first to pay 
royalties back to Kuzman.

EW - So you were a fan of the Polyvoks?
SJ - Yes, I always thought that was a very 
interesting device. Back then, even though 
there was an Internet, there was still a 
significant information bottleneck to deal 
with. I had this collection of a half-a-dozen 
sound examples and no one I knew that 
was really into synthesizers around me 
had physical access to a Polyvoks. I didn't 
actually play one for myself until 2009 or 
2010 when I repaired one for a friend.

EW - That’s crazy. Have you ever met 
Kuzmin?
SJ - No, I'd really like to. He used to make 
it out to Musikmesse it every once in a 
while, and I keep trying to tell him to come 
to Superbooth, but he's been reluctant to 
do so. At the very least, we get in touch, 
royalties are paid, and plans are discussed. 

EW - Have you ever talked to him on 
the phone or Skype or anything?
SJ - No, it's been all email.

EW - That’s pretty amazing that you’ve 
been working together for over 10 years 
and have yet to meet or talk. 
SJ - It's very unconventional and informal, 
but I believe there's a lot of mutual 
satisfaction.

EW - When you started out did you 
have a vision for how you wanted things 
to go with your company?
SJ - No. I had a list of devices that I wanted 
to produce even if they wouldn't be 
commercially viable. I'm pleased with the 
way it's happened, and I'm thankful for the 
relentless ambition of other people in the 
scene that have brought it towards what it 
is.

EW - Have you built all the devices that 
were on your list?
SJ - My list regenerates itself every couple 
of years with a new set of ideas. I do think 
I've had a really good run so far, but I don't 
feel like I'm anywhere close to being done.

EW - You mentioned making guitar 
pedals. Are you transforming existing 
IME modules into pedals, or are these 
new ideas?
SJ - The designs are mostly new. The guitar 
pedal format is very specific to something 
that you put on the floor, change the 
knobs around once in a while, and have an 
expression pedal plugged in. It's not like 
crazy wide ranges of parameters. I have 
a couple of designs pretty much ready to 
go. It's just a matter of planning out the 
manufacturing, fine-tuning the circuits 
and algorithms, and the daunting task of 
setting up a parallel dealer network of folks 
that specialize in pedals.

EW - So do you play guitar pretty well?
SJ - I had to learn.

EW - Recently? 

SJ - Yes, I consider myself to be an 
operator of musical electronics first and 
foremost. I'm always fighting against what 
I'm thinking my hands should be doing 
instead of the brain intuitively interacting 
with the physical instrument, so it's been 
an uphill battle. As of now I can make all 
of the sounds I need to properly test, for 
example, a distortion pedal, and I don't 
have to constantly run to my brother and 
ask for help. My older brothers are rock 
musicians; a guitarist and drummer. I grew 
up with quite a lot of that, and whenever 
electronic instruments would make their 
way into my consciousness through the 
practice space or bandmates, that caught 
my attention much more than the band 
things that they would always be working 

on. 

EW - I know that you're a 
big fan of it Casio SK-1. Do 
you still mess with those? 
SJ - I'm dealing with quite a lot 
of them right now. I'm building 
out some custom ones and 
designing some circuit bent 
management for them. I plan 
to offer a small number of them 
for sale once it's done, basically 

a preset switcher for various circuit bends 
that can be modulated at audio rates. 
They're actually very interesting inside 
because it uses a 4-bit microcontroller to 
generate the voices, but they have analog 
filters being switched in and out of the 
circuit, depending on which part is being 
sequenced. I have been doing my best to 
reverse-engineer it. It's a great learning 
experience, and every once in awhile I 
get ideas from it that make their way into 
modules or other designs.

EW - Like what? 
SJ - The first Tyme Sefari’s expander 
worked similarly to a bent Casio SK-1 
because its switches shorted out parts 
of the memory bus, leading to similar 
sounding effects in a modular context. The 
second Tyme Sefari imitates this behavior 
in software as its memory bus is not 
exposed to the outside world. I’ve also had 
ideas for simple bitwise audio processing 
from my Casio experience. Some of this 
can be heard in the various iterations of 
Hertz Donut.

EW - You got into the business around 
the same time Tony Rolando started 
Make Noise, and I know you guys are 
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friends. Is there any friendly competi-
tion or anything between your compa-
nies?
SJ - For a while, especially with the Mark 
II series, I was really conscious of what 
Tony was doing, and he and I used to talk 
on the phone pretty much every day when 
our companies were starting out. In those 
days, as we were building up our product 

lines, there was probably intent on both 
sides that our new releases would nicely 
complement what the other was doing 
at the time. Items of similar function 
were staggered so that we weren't really 
interfering with each others sales. His style 
is very much in my mind as I consider what 
it means to design a musical instrument. I 
often wonder about what challenges he's 
faced, and sometimes I talk to him directly 
about challenges.

EW - What kind of challenges are you 
talking about? What’s the hardest part 
about running IME?
SJ - The most challenging part is certainly 
 keeping the various designs in stock. These 
days it is a lot easier for me to develop ideas 
into useful instruments.

EW - How do you manage the day to 
day tasks of running IME? Is it just you 
running the whole business? 
SJ - My partner, Julie, her sister, and 
my brother-in-law are my employees. 
They do administration and operations 
respectively, so I don't ever have to think 
about invoicing or shipping packages. They 
also run a CNC mill for producing custom 
parts for ourselves and other companies.

EW - You have your own CNC mill?
SJ - Yeah, it's a Tormach 770. We got it in 
2017. We make plastic parts for a number 
of different synthesizer companies. We've 
done the red plastic end cheeks for the 
LZX Vidiot. 

EW - Those are cool. Are you into video 
synths yourself?
SJ - Oh yeah, Lars [Larsen, Founder, LZX] 
and I are good friends. I've been collecting 
his modules for years now, from the very 

first LZX series. I wish I had more spare 
time to develop some video art. 

EW - Are you a pretty visual person 
overall? 
SJ - I enjoy consuming a lot of media, 
almost obsessively at times. Lately I've 
been into realist British teleplays that ran 
like once on the BBC and have only been 

unearthed for some expensive box set, like 
works of Alan Clarke, who's mostly known 
for Made In Britain, Elephant, and The 
Firm, with Gary Oldman. In the late 70s 
through mid 80s the BBC produced a lot 
of really good, really intense controversial 
stuff, and it's been a really fun rabbit hole 
to go down.

EW - Have you ever spent time in that 
part of the world?
SJ - Yeah, I voluntarily spent three winters 
on the north coast of Ireland.

EW - Doing what?
SJ - I did a lot of the Mark II designs up 
there. 

EW - So you went up there to woodshed, 
to just get away?
SJ - My employees and in-laws, who live 
with me now, originally came from there, 
so it's a really interesting change to be up 
there. Sectarian tensions are still amped up 
very high over there. There is provocative 
artwork on a lot of the buildings, and 
depending on which neighborhood you're 
in, subliminal impressions that you should 
stay out of certain areas where you do 
not belong. Being isolated in the country 
in front of a coal fire for a winter, I got a 
lot of work done. It was really good for 
just getting away to a place and working 
on new designs. A lot of times I get some 
pretty crucial work done when I'm in a 
hotel room on the way to a trade show 
or something, where the thing that I'm 
supposed to present needs some pretty 
fundamental work done and I'm away from 
my test equipment. I don't know if it's the 
pressure and the change in environment, 
or the lack of appropriate furniture, but 
ideas come more readily and I tend to get 
some pretty significant work done when 

I'm in an environment like that. 

EW - Tell me about the new Mark III 
versions of your modules that you’re 
working on. What’s changed?
SJ - I have the Piston Honda and the 
Hertz Donut finished and about to be 
manufactured, and I've also got the Kermit 
that will come soon. The Mark III Series 

is finally what I believe properly expresses 
my vision for these sound techniques, the 
cornerstone being the preset manager on 
each one. It's all the same basic interface: 
the preset manager has the CV input, 
attenuator, button rotary encoder, and 
OLED display.

EW - So all of the Mark IIIs will have 
the preset manager?
SJ - Yes, and they all morph the parameters 
in response to CV. That one’s a bit of a 
challenge because it's a full double channel 
device with complicated envelopes, voltage 
controlled amplifiers, and some signal 
switching and routing within. But how do 
we do this without going over 24HP and 
having the thing cost 600 bucks? 

EW - When you're designing your mod-
ules how much does price factor in? Or 
do you just build stuff that you want to 
build and worry about the cost later?
SJ - Back when I was doing earlier designs 
it was an obsessive concern of mine. I had 
limited resources as a student, and [now 
I’m] trying to transition to a company 
producing devices for retail and inspire 
people to buy them. The particular cost 
of designing things the way that I do—
certain custom parts from overseas, the 
processor family that I choose to use, the 
display assembly that I've designed, and 
our manufacturing arrangements over the 
years—a lot of that has conspired to push 
us up into a higher pricing tier than simpler 
companies. Actually, a huge motivation 
to step things up with the Mark III series 
was to give something for that amount of 
money.

EW - Did it take a long time to design 
the Mark IIIs?
SJ - It was reasonably straightforward to 

"I really don't care about how the sound is generated or processed, just about my ability to interact with its behavior."
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engineer the Mark IIIs in a short amount 
of time. The actual circuitry is not any 
different from some of the other modules 
I've already completed; the algorithms I 
know by heart, and they drop quite easily 
to the Mark III management interface. 
How they interact with CV and audio 
inputs, all that is already done, I just need 
to put the algorithms in there and make it 
more exciting.

EW - More exciting?
SJ - More attenuators, more focus on 
CVing the input gain to control the growth 
of the non-linearities. For the presets, I'm 
trying to get away from having modes of 
operation. For the Hertz Donut Mark II, 
for the waveform distortion, you click 
through the red, green, and orange modes 
and the associated knobs would behave a 
little differently in each one, but what to 
do when you're in a preset management 
situation where you can morph between 
the presets? Is it going to just make a hard 
switch between green and orange when it 
crosses the 50% threshold? So on the Hertz 
Donut Mark III, I made the timbre space 
three-dimensional and modeless, so you 
only have a limited amount of controls to 
physically interact with, but under presets 
they all morph. I want to get away from 
having discrete modes that you must enter 
into and remember in order to play with 
the module. Each block of parameters 
should be a different thing that can be 
influenced by the hands twisting knobs or 
incoming control voltages. Any switching 
to be done is best done under the preset 
manager; other than that, though it's a 

digital algorithm, and they respond to a 
+ or -10 volt control voltage range so they 
reasonably simulate a physical system that 
responds to a displacement. Some of the 
slew behaviors that I put on CV inputs are 
really quick things and you don’t sonically 
perceive them, but it's the feel of how it 
reacts to something. I'm not trying to 
imitate a Vactrol response or anything, but 
I spent a good amount of time deciding 
how these inputs should respond to things 
instead of just going in an analog and 
digital converter and feeding data. That 
occupied quite a lot of work. I'm really 
happy with how it turned out on the Piston 
Honda [Mark III]. It feels more present 
and real than with the Mark II.

EW - Are the changes on the Mark IIIs 
mostly because of the advanced technol-
ogy that has come out since the Mark 
IIs were released, or were there other 
design elements that came into play? 
SJ - The Mark IIs came out in 2012 and 
used DSPIC [Digital Signal Processor] 
microcontrollers, which are simple 16-bit 
things with a really limited DSP instruction 
set. When you're trying to use that to 
manage the front panel controls, you run 
out of time really quickly, even if you're 
using the DMA [direct memory access] 
bus. So I'd run into limitations trying to 
run a three-dimension wavetable morph 
at a respectable sampling rate. A lot of the 
fuzzy unpredictable character found in the 
Piston Honda Mark II comes from trying 
to creatively work within those limitations. 
I was using the jitter from the ADCs 
[analog to digital converter] processing 
pitch CVs to imitate the fuzziness—or the 
balls—of something that you hear on the 
[Waldorf] MicroWave 1 or the [Sequential 
Circuits] Prophet VS. But on the Mark 
IIIs I moved up to the PIC32s, which are a 
whole other beast.

EW - Is it the same programming meth-
od for those?
SJ - Everything is written in C, and the 
development environment is similar, but 
the PIC32s are powerful enough that I 
could approach it in a style that you would 
use to write a desktop application, and so 
the complexity of the synthesis algorithm 
didn't really become a barrier to realizing 
the ideas. I was able to focus a lot more 
on taking the received data and filtering 
method for the ADCs, and I was able to 
think about what kind of character I would 
like the device to respond with instead of 

accepting the limitations. I don't have a 
whole lot of bad things to point out about 
those designs. I didn't have to cut corners 
at all. I finally feel that with this series of 
modules, they’re not limited. 

EW - So the Mark IIIs basically repre-
sent your design freedom.
SJ - That's a good way of putting it. 

EW - You’ve been making modules 
for over 10 years now, how do you feel 
about the synth explosion that’s been 
happening? 
SJ - The thing that escapes explanation 
is generally how friendly things are 
among the companies that are technically 
competing with each other, and I feel like 
that's still largely the case even though 
there are a lot more companies with 
commercial ambition. There hasn't been 
a whole lot of drama compared to other 
markets. Very rarely do you see people 
grinding the numbers off their chips or 
whatever. Granted, a lot of what's out there 
is the recycling of older circuit ideas with 
improved interfaces, but if anyone asks me 
how I did something I'll gladly tell them—I 
have nothing to hide. I don't publish my 
code or my schematics or anything, but 
I'm happy to discuss how a certain thing 
does the thing that it does. I like to help 
people. I feel that even discussing how 
something is done with another designer 
may help them realize some problem with 
their own, but also expressing the idea 
out of my head has often led me to other 
interesting directions.

EW - Do you have a lot of interactions 
with people who use your modules as 
well?
SJ - Yeah. We have a reasonably effective 
email support system, and I also get a lot 
of people writing in that appreciate the 
devices. We get a lot of support requests 
for the Mark I stuff because we never did 
manuals for those modules. Mark IIs and 
IIIs require manuals. Mark IIs because a 
lot of the controls are modal and they use 
color-coded buttons, which also presents 
an accessibility issue for the color-blind. 

EW - How many people have actually 
contacted you about that? 
SJ - I can think of half a dozen customers 
off the top of my head where that has 
presented a challenge from modules from 
any brand, and a couple of the collaborators Hertz Donut Mark III
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and suppliers are color blind. Red and green LEDs do present 
an immediate problem. The Stillson Hammer—a complicated 
sequencer design—uses that whole rainbow of LEDs. I've 
recommended a few colorblind people away from using the 
Stillson Hammer because it depends on the color of the LED 
in certain context. 

EW - There are so many things to consider when making 
a module.
SJ - Everything that goes into making it happen, that's just 
engineering. It's not a particularly mysterious process once 
you get into it. I suppose the secret sauce comes from the way 
that I choose to solve problems. I really don't care about how 
the sound is generated or processed, just about my ability 
to interact with its behavior. I also try to retrace the steps of 
designers from the past. Something that's been bugging me 
lately is what it was that caused Buchla, when doing the 296 
Spectral Processor in the late 70s, to cover the “Tilt” function 
on the bottom right of the faceplate with a sticker, and turn it 
into the Spectrum Transfer function. I want to know what went 
into flushing out the original concept, why it was abandoned 
and replaced, because they're inserting a complicated feature 
that apparently came pretty late in the game, but one that I 
defines the behavior of that module.

EW - I wonder if it was an “AHA!” moment of discovery, 
or if he was just working and adapting to the specific tech-
nological limitations that he was dealing with at the time, 
like you’d been doing until the Mark IIIs. Did you ever 
meet Buchla?

SJ - Yes, I met Don many times at The NAMM shows. It was 
always a fun thing to see him come down to The NAMM 
basement and look at the behavior and the design of all the 
other instruments. I feel very fortunate to have interacted 
with him. I became a customer of the 200e system in 2007 
and that was great. The 
259e is probably the 
single biggest influence 
on me for designing a 
digital oscillator. The 
bandwidth is pretty low, 
but some of the bugs 
in the early firmware 
were just amazing. If 
you set the modulation 
oscillator square and 
turn the frequency all 
the way down and then turn the modulation depth up while 
you're modulating the frequency of a principal, it would start 
glitching out, like the square will be modulating up into the 
low frequencies of modulation, but then when it would swing 
negative it would wrap around the highest possible frequency 
the modulation oscillator generates; this really crazy screaming 
—almost vocal effects. My 259e was a special one as well. It 
had a nicer film caps in places, a couple of cut traces and stuff; 
it was really cool. I'm forever on a search for another 259e 
Complex Waveform Generator. I miss that thing. I'd really like 
to relive those moments.

industrialmusicelectronics.com
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I imagine a large-knobbed, tube-ridden machine with undecipherable 
dials, built way before the advent of the personal computer, smartphone, 
or Eurorack module. I imagine this machine—which has outlived its 
usefulness by many decades—idle, dust-ridden, forgotten. Lonely. I 
imagine the nervous release of energy from dried out filter capacitors as this 
machine is picked up, removed from a shelf. It’s been so long since it’s been 
touched. Then, finding itself being placed in a box surrounded by packing 
peanuts—themselves soon outliving their usefulness—the light closes in 
until it disappears completely, and the machine thinks: This is finally 
it. No more light again. Ever. I imagine this machine accepting its fate.
I get excited when I think about how wrong this machine is. It's so wrong.
An indeterminate time later, a new light enters the box; a different light. 
It bounces off of Styrofoam curves, filling every crevice. Hands grasp 
the machine's sides, and remove it from its transportation device, what 
it thought was its resting place. I imagine the machine’s inability to 
hold back long dormant electrons as it gets its first views of a bright 
white room. Light is everywhere. Bright light. The smell of coffee 
mixes with a staleness emanating from odd looking cables that have, 
again, outlived their usefulness by a long time. An inspection by a pair 
of bespectacled eyes, and then, a massive jolt. I’m being plugged in! 
Current flows, following a very specific and predetermined path. A 
realization. I’m on! But I’m being misused! I wasn’t made to do this! And 
then, a new realization. I can do this. Please let me do this. Hands probe 
dials, adapters and wires of odd shapes and sizes are inserted, serial 
communication with other, similarly outdated instruments happens. 
Brothers. Sisters. There is rhythm. I imagine the absolute amazement 
of this machine when it understands that, yes, while perhaps being mis-
used, it is being used, un-forgotten, re-appreciated. It is being “music-ed.” 
By Hainbach. This machine has been chosen. I imagine the machine’s 
glorious new life, its second chance, the new frontiers on its horizon. If only 
Hainbach had this power with everything he touched.     Perhaps he does.
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By Ellison Wolf

Venturing into Berlin-based Hainbach's 
studio is like entering a large closet—albeit 
one with good lighting and a high ceiling. 
There are Eurorack modules, effects 
pedals, a Fender Rhodes, an upright piano, 
a couch, cables of all sorts, and of course, 
the very tall metal shelving unit near the 
window where you’ll find his collection 
of vintage electronic test equipment that 
he’s used to “music” his way to relative 
YouTube prominence. With names 
such as the “Pattern Generator,” “Error 
Detector,” and “Nuclear Instrumentation 
Measurement Device,” Hainbach has 
been entrancing online audiences with 
both the music he makes, and the specific 
panache of his personality and passion. 
But Hainbach's interests are vast. Whether 
it’s making music on test equipment, 
playing his music all across the globe, 
composing for the theatre on his upright 
piano, Hainbach has a way with music that 
connects with everyone around him. That 
is his true power.

EW - How long have you been perform-
ing as Hainbach?

H - Since 2009. After my last band broke 
up, I moved to Berlin. I wanted to release 
music, but I didn’t want to use my given 
name because that’s for my theater work. 
I wanted to separate the two, so I used the 
maiden name of my mother. I love the 
name always. All these nice associations, 
and there are places with that name and it’s 
like, Oh! I’m at the Hainbach rest station!

EW - Is your family originally from 
Germany? 
H - Yeah. They come from Kassel and the 
area of Hanover, but they moved to the 
Black Forest.

EW - I took an overnight train through 
the Black Forest once. Everything was 
illuminated by the moonlight; it was re-
ally majestic.
H - It’s a beautiful area, but it’s horrible for 
experimental music. It was pre-Internet 
and I was super alone. John Peel on the 
radio was my connection to the outside 
world. It was really hard to get in contact 
with people. That’s part of the reason why 

I’m always thinking that [the Internet/
social media] is so good to be able to 
reach so many people. People don’t have 
to be alone on the fringes of music, on the 
experimental side of things. 

EW - What do you think the thing is 
that people connect with you the most? 
Do you think it’s the videos, your per-
sonality because they’ve seen you on 
YouTube, curiosity about the test equip-
ment?
H - I hope it’s the music! When I play live, 
I’m not doing much; I’m very controlled. 
It was hard to train off because I played 
in a band before and you have to make a 
bit of a show. I’ve got a visual artist also, 
Orca, and she does projections.

EW - She tours with you?
H - If possible, and if the space allows it. 
When I play in a church it might not make 
sense to make projections if the space itself 
has a giant picture of some biblical scene, 
but I try to bring her as much as possible. 

EW - Projections are a good way to per-
sonalize a space, to make a show more 
special.
H - I also tune to the room; I make a patch 
for the room. I make it resonate, and then 
it resonates with the people, physically. 
You know when you get dreams? They 
don’t make any sense, but they’re super 
important and they’re true? That’s the 
way I structure my live sets. I ask, Is this 
something that I dream? Is there power? If 
I say yes, super! If not, I try to let the part 
go and move to another one. Even though 
it’s abstract it follows this binding dream 
logic.

EW - So when you go somewhere you 
try to become part of the space, to uti-
lize it in your music?
H - Exactly. I root myself in the space in 
many ways. Sometimes there is a piano, 
and of course I’m going to open [that] 
show by playing the piano. If it’s there, I 
just use it.

EW - What would you play on it? Clas-
sical music? Ambient stuff? Prepared 
piano?

H - Improvise. Always. I would put a 
dictaphone on top of it. Then I have the 
recording and then I go over and process 
that in my [Ciat-Lonbarde] Cocoquantas. 
Sample it, loop it. . . When you take a 
piano loop in a dictaphone and then you 
pitch it down it can become a bass line. 
I do other things, too. I try to get a feel 
for the room, what the audience is. I 
played in Toronto this winter at a show 
in an art space and there were four artists 
before me—all noise drone acts. When it 
was time that I played I was like, There’s 
already been four drone acts, so I started 
singing. I sang, improvised a song, looped 
it, and then shifted from the more ambient 
stuff that I usually do to something more 
remindful of Berlin minimal techno. I have 
all the possibilities with the instruments: I 
can choose where I want to go; I can feel 
what the audience needs, and what I need. 
I didn’t prepare that, I just made it up on 
the spot. The idea for the singing came 
from the music that the band before me 
was playing. There was something in there 
that really hit me.

EW - So you’re recording some of the 
music from the opening acts and using it 
in your set? Most artists probably don’t 
even consider that a possibility, and yet 
what you’re talking about is creating an 
evening of continuity. 
H - Yeah. I just take the dictaphone and 
sample that and process that. That’s also 
another way you can connect. I’ve DJed a 
lot of parties for theater plays, and we’ve 
got a very varied crowd ranging from 
sixteen to eighty; you try to get everyone 
in a good mood. Everybody’s kind of 
artsy, but they also like power music. It 
has to have a strong emotion; that always 
works for theater people. The power for 
me comes from the physicality of what 
I do—in that dream logic—and the way 
I’m able to move between the harmonies 
and go from tiny to big, and to vary. I’ve 
trained myself to listen to the audience 
from DJing. It’s a great way to learn how 
to work with an audience. 

EW - Do you change your style depend-
ing on the room?
H - Not like style. It’s not like I play Ska. 
It’s all still Hainbach, but it’s more the 
energy. How fast do you go to a certain 

"MoMents of calM and purity are really rare—there’s a lot of noise in between."
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point? When do I introduce beats? When 
do I introduce deeper drones? One of the 
last performances that I did I had three 
guiding things that I recorded: piano loop 
one, piano loop two, and piano loop three. 
I’m not bringing like 10 tape loops that 
I choose from, I just have three. I’m just 
trying to simplify everything, make more 
with the instruments instead of having all 
of these options. These are my islands. 
I knew that these related piano loops 
could work as a structure over the whole 
performance and would give it meaning 
over the duration. It’s not a super safe 
space, but it helps to have this guiding 
structure; I like structure. Sometimes it’s 
something different, but I always want to 
tell a story, even if it’s the story that people 
make up in their own mind, and I like 
the idea of not being random. I’m trying 
to create a mood, or a sense of intensity, 
a sense of loss, a sense of happiness. . . 
all these things. It’s all abstract, but the 
way that it’s abstract is not an excuse for 
making random shit. 

EW - You play Ciat-Lonbarde instru-
ments live. What is it about Peter Blass-
er’s instruments that you like?
H - I’m attracted to all strange instruments, 
that’s just a given, and I bought the cheapest 
one I could find back then, the Sidrax. 
Then I saved up, got the Cocoquantas, and 
from then on my musical life changed. 
The way that this machine opened up my 
mind and the way that I make music was 
extreme.

EW - How? In what way?
H - It’s like a workstation for abstract 

electronic music where nothing is synced, 
but you can quasi-sync stuff. It’s two 8-bit 
tape loops basically, and they’re running 
in different times. The super lo-fi sound 
that it imparts combined with the lovely 
warmth of the drive that it has is, for me, 
immediately evocative. I could make 
music almost exclusively with that. You 
can build these beautiful layers of sound 
that are so rich, and then you combine that 
with the modular. . . it’s more than just 
the sound. I think it’s the way you work 
with it gives you a different perspective, 
the playability of it, because in modular, 
there’s just this ‘click’ when you patch, 
it’s gets annoying; it makes it so I don’t 
want to patch, I just want to leave it in. 
And it’s [Eurorack] all tiny and cramped, 
and especially on a dark stage, it’s not fun. 
Banana patching is way more playful. 
It’s perfectly spaced, the perfect size, 
and they’re [cables] cheap. It’s the most 
playable cable, I would say. I patch a lot 
live, and with modular I was not patching 
so much, I was just switching. Now when 
I want a bass drum, I patch it in. It’s so 
much better in that regard.

EW - It seems like you’re performing 
a lot, and traveling more. Do you feel 
like you’re really starting to hone being 
Hainbach?
H - Yeah. I’m learning new stuff all 
the time because I’m practicing. I’m 
rehearsing. It’s really important for me to 
do that. These instruments, if you don’t 
practice them, they will completely bite 
you. 

EW - How big is your travel case? Do 

you take a lot of instruments with you 
on the road?
H - It’s just a Samsonite. [Points to a carry-
on size piece of luggage on the floor]. I’ve 
got the perfect setup; I need to change 
nothing. It all fits in there, and I can carry 
it into the cabin [of an airplane] and it’s 
super simple, no hassles. Of course I have 
to unpack it every time, and they swab it 
always. 

EW -You said that in addition to the 
music you make as Hainbach, you also 
compose for theatre. When did you start 
doing that? Have you been doing music 
for theatre longer than electronic mu-
sic?
H - I started during my university days. 
I did everything: setting up the shows, 
writing the music, setting up the stage, 
running the shows. During that time I got 
to know many young directors and started 
working with them. One of those managed 
to make it a steady career, and we’ve been 
working together since 2007, traveling 
all around Germany, Switzerland, and 
Austria. Theater work is very satisfying 
because the German theater system is state 
funded; every town has its own theater and 
its own company, so you can do a lot of 
fun and crazy stuff while having the safety 
of knowing that you’re getting paid. I’m 
booked for about 1.5 years in advance. 
It’s really nice to have this stability. It’s 
enabled me to explore stuff I couldn’t have 
otherwise, like working with orchestras. I 
got the first Bastl Motor Modular system 
and used it in a theater production where 
actors played musical robots. It was pretty 
amazing. To get that done and bring the 
performance out is something that’s super 
hard to realize if it’s privately funded. 
Who can pay for six weeks of rehearsals, a 
professional sound guy who’s there all the 
time, lighting, a set director, the modular 
[synth], and the space? 

EW - Does your music for Hainbach 
and the theater ever cross paths?
H - Some of the parts of the album that I did 
[as Hainbach] on Ambient Piano Works for 
Seil Records is a lot of stuff from theater 
plays. Especially from one that was a spy 
drama about agents spying before the 
wall broke down. [They were] trying to 
remember things but they couldn’t because 
of dementia, so all of these memories were 
lost in fog and fading. 

EW - You used tape loops on that album 
and there are breaks in there where the 

Hainbach's vintage test equipment being "music-ed."
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continuity gets interrupted, similar to memory disruption.
H - Yeah, where the gap is. Some people hate that. I think it’s 
perfect. Many people had a similar reaction to that album, about 
the whole memory loss thing. 

EW - Most of your Hainbach music is instrumental, but you 
do sing a little. Do you like singing?
H - I love singing. There was a whole narrative in my family 
where my father, who was a very important figure, said that he 
couldn’t sing, and somewhere that got passed on to me, that I 
couldn’t sing also. I don’t know why. I thought for 27 years I 
couldn’t sing

EW - It’s so odd how things like that happen, how some 
ill-informed comment, a misconception, can be so easily ac-
cepted as fact and can have such a lasting impact. Sometimes 
people don’t even remember saying something, it’s just some 
quick off-handed comment, but there you are, still left with 
it, shaped by it, years later. What changed your mind about 
your singing?
H- At the theater I had to train the actors—who are not 
professional singers—to sing. With professional singers you can 
get away with playing [a melody] on the piano, and they’ve got 
it. But if you do that with an actor it won’t work, usually. They’re 
chameleons and can do many things with their voice, but if you 
have an idea of what you want, you have to sing it to them, teach 
them where to pronounce and where to do everything. So I did 
that more and more, and people said it was good. Basically, [I 
took] every public chance I had to sing, to challenge myself 
and get better at it. I started to love karaoke. There are lots of 
experimental electronic artists that like karaoke: Wouter from 
Koma Elektronik is a karaoke fiend. Mark Verbos, he’s a great 
karaoke singer also.

EW - It’s strange to think that are aren’t many other ways to 
practice singing publicly other than Karaoke. Singing is the 
easiest way to express yourself musically. There’s no instru-
ment required.
H - Exactly, but it’s attached with so much shame. I felt that 
shame and I’m happy to get over it. Sometimes I’ll sing in my 
videos and people react to that. Some people say, “I love that”, 
and some say, “I don’t like your voice, this is horrible.”

EW - Does that feel like a personal attack?
H - I don’t care how people react to that [singing]. Some people 
hate it, some love it. That’s a criticism that doesn’t hurt me at all, 
which is nice. It took a long time to find my voice.

EW - How old were you when you started playing piano?

H - Six, and at fifteen I had my first band, and I couldn’t play. I 
totally didn’t know chords because I’d only played classical. I 
couldn’t even clap the backbeat. I didn’t know how to do that; I 
didn’t have that understanding. I spent a year practicing scales 
and practicing rhythms and just listening, and getting better. I 
first got on stage and [I thought], This is my life now. I’m going 
to do everything to make music to make more music. It’s not like 
I want to be a star, I just want to make music. It’s an achievable 
goal. It’s nice to be at a point now where I can do so much music 
and reach so many people, and to be able to put out a tape and 
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then have that gone in a day or so.

EW - Do you have a lot of interaction 
with your fans?
H - I do. I decided that I’m going to be 
very open; try to engage with every 
comment that I get and to be as fast as 
possible, though after the second level of 
comments I don’t get an update and I’d 
have to search for that and I just can’t do it. 
That’s why I’ve got the sub-Reddit, where 
the conversations can be really long and 
exciting, and people are talking amongst 
themselves and helping each other out. 
Especially in pure technical matters, 
because I’m not a technical guy.

EW - You have a room full of crazy 
looking gear. I figured you were a super 
technical guy, an expert on everything!
H - I’m not good at electronics. I know 
how to solder little things; I can do that. I 
just use these things.

EW - I noticed that you signed up for 
YouTube eight years ago and made your 
first video six years ago, but it’s only 
been in the last two years that you start-
ed to put a lot up there. Why did you 
ramp that up and how has the process 
been for you?
H - Two things: I wanted to get better at 
improvising, and I wanted to not go into 
songwriting mode. So in the morning I 
took a cup of coffee and made music for 
about half an hour, went to rehearsals, and 
in the afternoon did the same thing. I did 
that for about two or three weeks, and the 
best stuff I put on YouTube. I was starting 
to play shows in Berlin and people liked 
my music, but it was small. I would make 
50 tapes, and that would sell out slowly, 
but it would happen. I would put it up on 
all the stores, but mainly through Muff 
Wiggler people would come across me 
and my music. I didn’t use Instagram or 
anything, and there was not a lot of visual 
representation and that was something that 
was missing. Then I went to a modular 
meeting that Darrin who owns Patch 
Point organized, and we had macaroni and 
cheese, played some music on synthesizers, 
and Leonard [Leonard De Leonard] asked, 
“Can I take a picture of your stuff?” After 
half an hour it already had over 600 likes. 
I had an Instagram account but I’d never 
used it, so I thought, This is a thing I can 
use. I started to approach Instagram like a 

job and started documenting all the stuff 
that I did. 

EW - Did you get pretty immediate 
feedback when you started doing that 
and your YouTube videos?

H - Yeah, really fast. Especially the longer 
sessions; people loved those. And then I 
did lots of these smaller, tabletop videos, 
just a camera up top, and then it got more 
and more popular and labels asked me for 
releases and stuff like that.

EW - Because of the Instagram and 
YouTube videos?

H - Yes, they discovered me there. It 
worked really well and at some point 
people kept asking questions about one 
of my favorite instruments that I use, the 
Folktek Omnichord, so I made a video, 
and put it up on Reddit. It was horrible, I 
was so stressed out. Just to do the bye bye, 
I had to go up to the balcony and have an 
ouzo. 

EW - What about making the videos 
resonated with you enough to continue 
to do them? You obviously put a lot of 
work into it.

H - I thought a lot about that kind of 
orgasmic release of an album. You work, 
and it’s this big thing, and then it’s out 
there, and then you’re empty. And I 
thought, This is not really working. [With 
video] you can follow the whole journey, 
the narrative, the story of an artist, and I 
think that’s interesting. 

EW - It’s cool to see your evolution 
through the videos you post.
H - To work out loud, show the process, 
to show people what you are doing and 
give a visual representation of what is 
actually happening is really useful, even 
if they don’t understand exactly what’s 
happening. I think in this whole scene, 
there’s a tendency to hide your tricks. I 
love sharing techniques, I love educating, 
teaching without being “teachy.” If 
someone just tries out stuff by themselves 
after watching one of my videos and 
discovers stuff for themselves, that makes 
me so happy. 

EW - You’re starting to get known for 

making music with vintage test equip-
ment. I love your statement: “Does it 
music?”, but why even bother trying to 
make music with this stuff at all?
H - History. I studied the history of music 
a lot, and I was intrigued. And then I 
played a show at Worm in Rotterdam, 
and met Dennis Verschoor. He’s got all 
this test equipment. In the Netherlands 
there’s a scene for that, and he’s really 
good at making super hard techno with 
that, making that stuff sound rhythmic. 
It’s really very skillful on a great level. He 
made a buyer’s recommendation list on his 
website. All of this stuff is unobtainable, 
and has been taken by people from the 

Netherlands! I 
don’t want it 
to be another 
e x p e n s i v e 
vintage thing, 

so I just bought up stuff as cheap as 
possible. I started looking through eBay 
and the classifieds and tried to enhance the 
pictures as much as could, and just asked, 
Will this music? I found some unique and 
great stuff. The struggle you have in trying 
to make it musical is fun. The Brüel & 
Kjær SPL meter was the first thing that I 
found that really works. It’s an amazing 
microphone and an even more beautiful 
filter. After that success, I had to try more. 
I got a few function generators and filters, 
and a lot of this Wavetek stuff. They 
sound great, but they’re not sought after, 
so they’re cheap. I discovered some really 
unique things that no one’s ever tried or 
used, which is lovely. 

EW - I’ve watched a lot of your videos 
on the test equipment. 

H - My best performing video was “The 
Saddest Drone Machine,” and no one 
had ever music’ed with that [HP 3782a 
Error Detector]; it doesn’t make sense. Of 
course, like when you drink malt whiskey, 
your tastes get more refined and you 
suddenly want a Brüel & Kjær bandpass 
filter because it sounds so good and you 
hope that you can find one cheaply. Most 
of these come from dead grandfathers, and 
there are always stories from these things, 
all of these personal things. 

EW - What do you mean? What kind of 
stories?
H - There is a definite gender divide in the 
test equipment to the tape equipment and 
it’s manifested in the smell, and where you 
get them. The test equipment smells like 
grandfathers’ sheds and cigarette smoke, 
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while all the dictaphones and tapes smell of old ladies perfume. 
They were used by granddaughters to record their grandmothers 
to have memories of them. I’ve got tapes where you can hear the 
grandmother speaking. 

EW - I never would have thought of a smell differentiation 
for stuff like that. It’s interesting how plastic, metal, and 
wood absorb and store smells for so long. It becomes part of 
the makeup of the item. What’s the most you’ve spent on a 
piece of test equipment?
H - One thing I thought I would never be able to get because 
everyone wants them is the Rohde & Schwarz UBM that was 
used by Stockhausen, and I found one for 350 Euros. That was 
the most expensive thing, except for a nuclear instrumentation 
modular that I bought from the United States, but that’s because 
the shipping was so expensive. I can’t not not work with 
something that’s a nuclear instrumentation measurement device 
that’s in a modular format. It’s the coolest modular ever.

EW - Do you ever have problems with the test equipment and 
syncing everything else up in your studio?
H - I’m running into hum problems now, so I invested in power 
conditioners. It makes a difference in sound and it makes a 
difference in noise. I love noise, but hum is the worst. 

EW - What you’re doing with the test equipment is not any-
one’s first choice in terms of how to expand their musical 
horizons, and yet for you. . .
H - It has! I’ve gotten so much better at patching since I started 
working with it. I’m a much better musician now than I was 
before. I’m more in control, I’m more focused. I make less with 
more. No! I make more with less! I got it completely mixed up! 
But it’s also true: I make less music with more equipment. Less 
in the sense of more stuff, but it’s moving less, every note has 
its own importance. I’m happy that this has made me better at 
the stuff I play live — I had not ever thought of that. The whole 
question of “Will it music?" made me more “music”.
hainbachmusik.com
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There are many benefits to getting a much 
more feature rich oscilloscope, such as the 
Mordax DATA, Dave Jones Design O’Tool 
Plus, VPME Zeroscope, etc., and I actually 
have a couple in my rack. I use the Gate-
way to see my main [mono] output, and 
the others to compare/contrast waveforms, 
to use as a Spectrum analyzer, to tune os-
cillators, and other useful functions.

To build this project you need to purchase 
a DSO138 mini, by JYE Tech,[Fig. 1]. 
Make sure to get one with the protective 
acrylic case [FIG. 2] as we need the but-
tons from the case for our project, and the 
case is good to have in case [pun intend-
ed] you want to pop the oscilloscope out 

of your rig and use it as 
an external unit later 
on. [If anyone knows 
where to source these 
exact buttons, please 
contact us.] You can 
find the DSO138 mini 
at your favorite [or not] online retailer. I 
bought mine with the case for about $17 
including shipping from TomTop [https://
www.tomtop.com/p-e4000.html]. There 
is more than one version of the DSO 138 
mini being sold at this time [revisions H 
and J], and our kit will work with both. The 

kit comes with 
the SMD parts 
pre-soldered 
and the rest of 
the through-
hole parts in kit 
form. It’s not a 
difficult build, 
and there are a 
few parts that 

need not be installed [Fig. 3], so follow the 
instructions included with the DSO kit to 
get the oscilloscope put together. Once all 
of the parts are soldered in and your oscil-
loscope is finished, you can mate the top 
and bottom part by pushing the pins into 
the correct female header. You can test it 
out by powering via USB as detailed in the 
manual that comes with the kit.

Fig. 1

Once your build is verified, we will pop-
ulate the Waveform supplied power PCB. 
This allows you to take the +12v from your 
Eurorack power and drop it down to 5v, 

which is the maximum voltage recom-
mended for the DSO138 mini to operate. 
Install the 2 x diodes and the .1uf capaci-
tor first, then the double pin header, volt-
age regulator, and electrolytic capacitors 
[Fig. 4]. There is a gap on the PCB where 
the outline of the pin header is, and that 
needs to match up with the gap/cutout in 
the header itself when being soldered in. 
Make sure that the voltage regulator is put 
in with the writing on the black front plate 
facing the rest of the components and the 
back of the regulator facing the edge of the 
board, as seen in Fig. 4 as well. Also, pay at-
tention to the polarity of the electrolytics, 
as the negative on the capacitor is marked 
with a dash or minus sign running down 
the side. This side correlates to the white 
filled portion on the circuit board for the 
capacitor outline. The opposite side of the 

Fig. 4

Fig. 3 Don't need these!

P
art of the fun of a modular rig is the way it looks. 
it’s why many among us either petition manufacturers 
to make alternative faceplates for our favorite modules, 

pay another vendor to supply us with them, or just make them 
ourselves. While a new faceplate is nice, I argue that there is 
nothing more fun to look at in a modular rig than the actual 
soundwaves being manipulated. Having an oscilloscope in 
your rack is a great way to see what's going on and learn 
more about synthesis, and with that in mind, this issue’s 
DIY project is an inexpensive Eurorack oscilloscope that 
we’re calling the “Gateway Oscilloscope.” We named it so 
because once you realize how valuable an oscilloscope is to 
have in your rack, you’ll probably want to add another, more 
powerful one that offers more features than this project.

DIY: GATEWAY OSCILLOSCOPE 
BY ELLISON WOLF

Fig. 2

Button

DIFFICULTY:



23 waveform #2 fall 2019

cap layout on 
the PCB is 
denoted with 
a “+” sign.

Next, we will 
flip the PCB 

to the other side and mount the jacks. It 
should read “Mount Jacks This Side” [Fig. 
5]. Solder the jacks in place, making sure 
they lay flat on the circuit board. We can 
now attach the power PCB to the face-
plate by securing the jacks in through their 
proper holes and screwing the knurled 
nuts on.

Take the 
s u p p l i e d 
wire and cut 
into 4 equal 
lengths and 
strip and tin 
all ends for each of the [now] 4 wires. On 
the power pcb, solder one wire into the 
“Ground”, and another wire into the “Jack 
Ground”.
Now solder one wire into the “IN”, and 
another wire into “V Out” [Fig. 6]. Set the 
slider switches at the top of the DSO138 to 
DC, 1V, and X2. 

Now let’s 
start put-
ting this 
thing to-
g e t h e r . 
Lay the 
D S O 1 3 8 
mini flat, 
put all of 
the buttons 

in their places [Fig. 7], and lay the Wave-
form faceplate on top. Without moving 
it, take the screws and insert them in the 
holes. Each screw should pass through 
three holes: the faceplate, the top PCB of 
DSO138, and finally the bottom PCB of 
the DSO138.

Very carefully, do your best to keep all of 
this together and screw the nuts on each 
screw, all the while keeping the buttons in 
place. Take a small screwdriver, and using 
your finger to hold the nuts in place, tight-
en the screws. Be careful not to tighten 
too much as it will inhibit the buttons on 
the bottom from being pressed easily. If a 
button seems to not press correctly, simply 
loosen the nearest screw a tiny bit.

Fig. 9

Turn the whole thing over and solder the 
“JACK GROUND” wire into the hole as 
shown in Fig. 8. I usually put a small blob 
of solder on the pad first, and then reheat it 

to place the wire. 
Solder the “IN” 
wire into the hole 
as demonstrated 
in Fig. 8, and the 
“GROUND” wire 
into the “GND” 
hole on the PCB. 
Lastly, solder the 

“VOut” wire into the “V+” pad on the 
DSO PCB. Move the on/off switch on the 
left side of the oscilloscope into the "ON" 
position, and use your snips to clip off the 
switch end, as once it's in your rig the switch 
will be left in the “On” position—since you 
won't be turning 
it on and off—
and it could get 
in the way of oth-
er modules since 
it sticks out a bit. 
[Fig 9]

Plug in the Eurorack cable, making sure 
that the red stripe lines up with the -12 on 
the power pcb, as shown in the photos, and 
place it into your rig. Turn it on, patch in a 
signal and check out that wave! You might 
need to mess with the settings of the oscil-
loscope to get it to work optimally, and I 
would read the manual that came with the 
DSO138 mini to understand how it func-
tions and how to operate it properly.
NOTE: If you have an older version [PCB revision 
H] of the DSO138 mini with the switches on top, 
contact us for availability of faceplates. The man-
ufacturer of the DSO138 changes their product at 
times and we'll try to update this project according-
ly. Visit waveformmagazine.com/shop for updates.

Fig. 7

Fig. 5

Fig. 6

Fig. 8

this project is available at: 
waveformmagazine.com/shop

 went for quite sometime before 
purchasing an oscilloscope, 
relying for far too long on 

only a multimeter and an audio 
probe to troubleshoot a circuit. Once I got 
serious about DIY it was time to finally 
acquire an oscilloscope. There was only 
one problem: they can be expensive. 
I knew that Tektronix scopes were built to 
last and that most lay people would have 
no idea how to test one, and with that I 
was able to take a gamble on a Tektronix 
2225 dual channel scope on eBay. The 
seller was selling it for 1/5th the cost of a 
used and tested one, and sure enough, the 
scope worked just fine. I still use this two-
channel scope as my main bench scope. 
The benefit of a two-channel scope over 
a single-channel scope is being able to 
compare two signals. This is indispensable 
when troubleshooting a circuit, as it 
allows you to not only see what voltage is 
doing at one location, it also allows you 
to compare that to what is happening in a 
different location. This is great for testing 
if that switching transistor is actually 
working or not. If I were doing repair 
work, I would upgrade to a digital scope 
so I could freeze and export diagrams to 
customers, but for AI Synthesis work, the 
Tektronix does everything I need to do.
My second scope was an inexpensive 
single-channel DSO138 kit. I built this kit 
so that I could “rack it” and use it in demo 
videos, and you can still see it used in the 
AI003 demo video. These inexpensive 
single-channel scopes are great eye candy 
and for seeing what is going on with a 
Eurorack module, but they can’t compare 
what that output is doing compared to 
what might be going into a module; the 
main benefit of using a multi-channel 
scope.
My third scope was a Mordax DATA. The 
DATA is a four-channel Eurorack module 
that can do oscilloscope duties, as well as 
multi-channel tuning, spectral display, 
and a whole lot more. That makes it not 
only great for using in demo videos, but 
also for tuning in a live environment, and 
seeing what is going on with modules 
while in use.
We’re a visual species, and oscilloscopes 
are wonderful tools for translating 
numbers and durations into an easy to 
grasp visual. They are indispensable for 
testing, learning, and troubleshooting, 
and really freaking cool to look at to boot!

Abraham Ingle
of AI Synthesis 

and The Tale of the Three Oscilloscopes

I
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by ellison wolf

photos by Ujin Kim

Since 
becoming a full-time business in 

2016, the duo of Stephen McCaul and Kris 
Kaiser—better known as Noise Engineering—

have carved out a distinctive place in the modu-
lar landscape. With backgrounds in video games and 

biology, respectively, they create modules that are a con-
tradiction in form: dense yet playable, cryptic yet sensible, 

[sometimes] digital yet [other times] analog. We sat down for 
a chat in a noisy hallway in Anaheim, California during NAMM 
2019 and talked about word origins, Eagle-ing, and finding new 

hobbies when your old ones become your job.



26waveform #2 fall 2019

EW - Thinking about the names of your 
modules, are you guys fans of etymology/
word origins?

SM - Absolutely, we’re both word nerds. 
I love spending half an hour looking up 
etymologies on words. 

KK - It happens on a pretty regular basis 
in our house. 

EW - Are the module names Latin? 

SM - We call it “Latin-ish." Most of them 
have Latin roots of some sort, but they’re 
never conjugated right. I needed names 
and I hate the descriptive names that turn 
into acronyms that no one knows and at 
the time I was listening to a Roman history 
podcast, so Latin was in my brain a lot. I 
wish we would have settled into genus 
species. Right now it’s first name/last 
name, and sort of Western standards are 
the last name as the more general term. 
That would have been a little nerdier.

KK - As an example, the Iteritas line. 
Iteritas is really the genus. It should be 
Iteritas Basimilus.

EW - Because of the naming scheme, 
do you ever have to clarify what your 
modules do for potential users?

SM - All the time. But that’s true with any 
module.

KK - There are very few manufacturers 
that have names that are very indicative of 
what the things do.

EW - That’s true.

SM - If a two-word description completely 
and properly described a module, would it 
be an interesting module?

KK - Do you really want a big 10HP $300 
module summed up in two words?

SM - That’s the other benefit of the names. 
It doesn’t constrain what it is. Like, the 
Basimilus we definitely market it as a 
drum module, but it’s tuneable. People buy 

it as a drum, and are like, “Oh, it’s a sweet 
bass, too.” So it is what you make of it. [The 
naming of the modules] wasn’t that well 
thought out, it just seemed fun.

KK - At the time, this was a hobby; we 
weren’t doing this [full time].

EW - When did you start Noise 
Engineering? 

SM - About 5 or 6 years ago. I decided 
to go into video games—this sort of all-
consuming career—but I got very tired of 
being on the computer all the time, so I was 
like, I should build stuff again. Then my 
friend at work bought a whole Eurorack 
system, which I had used like 20 years ago. 
I hadn’t seen the revolution that happened 
in the last 10 years, and when he got it I 
basically started critiquing his modules. 
He got fed up and said, “If you know so 
much, why don’t you make me one?” He 
wanted a one volt per octave Atari sound 
oscillator. That became our first module, 
the Ataraxic Translatron.

EW - And you did this in your spare 
time? 

SM - Yeah. The irony is that I wanted to get 
off the computer and then it very rapidly 
turned into me spending more time on the 
computer, but it was fun so I kept doing it. 

EW - Where were you selling them?

SM - Analogue Haven was the first place 
that ever bought them, but from day one 
the Ataraxic Translatron was in five or ten 
stores. 

EW - Kris, what was your role in the 
company at this point? 

KK - I had nothing to do with it in the 
beginning. I was a biology professor—a 
completely different career trajectory—
driving to and from Riverside [California], 
doing research on frogs, teaching research, 
and looking for faculty positions. 
Eventually, I realized I didn’t want any of 
the jobs that I was interviewing for; none 
of them were a good fit for me. 

EW - When you were a kid, did you 
say to yourself, “Someday, I hope to 
be a Chief of Destruction?”

MC - You always have the pipe dream! 

EW - What were the jobs that 
preceded this one prepared you for 
this? Were you Assistant Chief of 
Destruction somewhere, or did you 
just make the jump straight on?

MC - Before this I was just picking up 
work where I could. I had done some 
contracting for Avid, trade shows 
and things like that, and I was trying 
to do my own music projects as well. 
I interned for a film composer for a 
while, and I would learn whatever 
I could, wherever I could from 
anybody in the industry. I’ve always 
loved synths and sound, but I didn’t 
realize that this kind of work existed 
until recently. I was lucky enough to 
stumble into this. I’m very passionate 
about interface and user experience 
with an instrument because I feel like 
that’s sometimes ignored. 

EW - Like the engineer is so excited 
to build something, but. . .

MC - They don’t think about how it 
is to play something. I come from 
production so I‘m used to using stuff in 
a studio workflow, but a good interface 
can make or break an instrument. 
We’ve all heard the DX7 but nobody 
wants to program a DX7 [Ed: except 
your two bosses; see right] even 
though it’s a very powerful instrument. 
I do a lot of testing, breaking stuff, 
and finding everything wrong with 
something. I also do a lot of the design 
now, so I’m actually creating the inter-

markus cancilla
chief of destruction
[according to his business card]

"You have to [focus], or you’ll die!"

photo by Joseph Schmidt

continued on page 26
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EW - Do you even have anything with 
menus?

KK - One module, Mimetic Digitalis, the 
sequencer.

SM - It’s got combo keys. 

KK - Yeah, it’s not a menu. We tried to get 
around it [having a menu], but there were 
a couple of functions that we really wanted 
on there and there were no simple ways to 
put it in without adding two things that 
would be a multi-button combo.

SM - It ended up being six, but once you 
learn them they’re pretty straightforward.

KK - You can also use it without them. It 
doesn’t change the functionality.

EW - How do you go about designing 
stuff? Do you have assigned roles/du-
ties?

KK - More or less, but everything blurs 
when you’re a small company. Nobody can 
say, “I’m not going to do that,” unless it’s 
completely out of their skill set. I do almost 
all of the hardware stuff at this point and I 
love it. I put on some good music and get 
in the zone—I have such fun doing it, at 
some point I can’t move my fingers. We try 
to put limits on how many hours a day we 
“Eagle.”

EW - I like using “Eagle” as a verb! Do 
you help with the software as well?

KK - I don’t know how to code, so if it’s 
software, it’s him. We’re quite productive; 
we’ve put a lot of stuff out. We have a lot 
more that we want to put out, but with just 
two people. . .

EW - Which is why you brought Markus 
[Cancilla] into the fold, I assume? Did 
you know him before?

KK - Sort of. He had a broken module 
so I said, “Bring it by, we’ll fix it.” He was 
nice and made some introductions for us 
that we really needed, some people that 
he knew, and we just kept seeing him 
places. At some point I thought that he’d 
probably be a really good tester so we gave 
him a module, and he gave this incredible 
feedback. It was right around the time we 
really needed somebody, and it seemed 
like he fit everything we could need. 

SM - We really lucked out, it was the 
perfect hire. All of these skill sets that we 
had no idea about, like he’s a really good 
writer. Now he writes all of our manuals.

KK - Most of the blogpost ideas 
since he came on have been his, too.  

EW - Why do the blog? You guys sound 
pretty busy already.

KK - When we first started it, I pitched 
it to Stephen that this would be a way for 
us to provide a resource for the modular 
community. My goal for it was to always 

EW - Do you ever miss biology? 

KK - I loved doing the research, going 
and standing in swamps and playing with 
frogs in the middle of nowhere in tropical 
America. That was a ton of fun. 

EW - How did you make the transition 
from standing in swamps to doing 
hardware for Noise Engineering? What’s 
the common thread?

KK - I had worked with frogs. I had 
worked with bio-acoustics. I used sound. I 
also did music when I was younger—I was 
classically trained in piano—so it kind of 
seemed like a reasonable fit. 

EW - Do you still play piano?

KK - I haven’t in a long time. I really got 
sidetracked from it, and I realized what I 
was more interested in than playing was 
engineering. Eventually I got sidetracked 
from that and I ended up in biology. Grad 
school is all consuming; you don’t have a 
whole lot of time to do anything else and I 
traveled a lot [for grad school], so I didn’t 
have a whole lot of time to do much of any 
fun stuff.

EW - Is there a guiding principle for 
Noise Engineering?

KK - We have a few. Real estate is really 
important in a Eurorack case, so we try 
to put as much as we can in as small a 
footprint as possible. We work on that a 
lot.

EW - Your stuff never feels claustrophobic. 
There’s still room to move around.

KK - You haven’t seen some of our first 
prototypes!

SM - We have some that are like, Why did 
we put so many knobs on this? You can’t get 
to any of these!

KK - That has happened. Everybody has to 
have certain key things, and there are only 
so many new and interesting ways to make 
those. For the most part we try to make 
things with our own ethos and our own 
style and not just re-do stuff that everybody 
does. I think the last thing we really work 
on is to try and make everything plug and 
play.

SM - Immediacy.
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be something where somebody who was 
brand new to modular could come and get 
something out of it.

SM - And freely ask questions. That was 
the initial theme of the blogpost: Things 
that we see our users confused about. 

KK - But somebody that is an experienced 
user can go and look at it and still learn 
something. Like the “Mastering for 
Modular” is a really advanced topic. You 
may have been using modular for 5 years, 
for 20 years, but maybe you don’t know 
that much about mastering, you can learn 
something from that. Maybe you’re brand 
new to modular, and that one may not 
be right for you, and that’s why we put 
together “Getting Started in Modular.” I 
get so many questions from people like, 
“Which oscillator should I buy?” “How do 
I make a techno case?” Putting together 
blog posts I can give a more thorough 
answer that gives a lot of information, 
[though] it’s not quite as personal.

EW - Do you have a lot of contact from 
people that use your modules?

KK - We do get a lot of email. Markus does 
all of our social media, but I do all of the 
emails. 

SM - We like having direct contact with 
consumers.

KK - Even somebody that’s upset; if they’re 
upset it’s usually because there was a 
problem, and I want to make that right. 

SM - There’s a lot of tricky interactions 
with different modules; that’s the hardest. 

EW - How many projects do you have 
going on at once?

KS - We usually have at least 20 things that 
are in some state of development.

SM - And more ideas than that.

EW - How do you decide what you want 
to work on next?

KK - It varies. Sometimes it’s just what 
we’re really excited about.

SM - There’s definitely like, We need to get 
this done because we want to complete this 
set of functionalities. Then there’s stuff like, 

That’s fucking cool. Let’s do that.

EW - So what’s the normal flow in 
terms of module development when you 
give one of the ideas the green light?

KK - Our typical way of doing a design is 
for all of us to sit down and talk about what 
we want the module to be. We do a paper 
design. I’ll go mock up a schematic and 
a front panel. Then we take it to Markus, 
who does our panel art. Markus will look 
at the panel and think about the flow of the 
panel and say, “I think that this jack should 
be here, and this knob should be there,” 
and whatever. Then we discuss whether we 
like this design or that design. For the TR 
[Terci Ruina], we had the idea; I mocked 
up a schematic and a front panel, sent it 
to the both of them, had the faceplate in a 
couple of days, and routed it. 

SM - The first build is in the case. It was 
quick in time, but there were a lot of mods. 
With distortions, there are a lot of value 
judgment choices [like] where do we want 
the low pass filter to roll off?

EW - What was the reasoning behind 
launching 5U versions of some of your 
modules?

KK - Noisebug in Pomona, CA requested 
that we do 5U. The conversion was pretty 
straightforward, so we thought why 
not? Ideally, we'd love to be in a lot of 
different formats. That's also what spurred 
our development into the Reason Rack 
Extensions: Mattias [Häggström], one of 
the managers at Propellerhead, hit me up 
on Twitter one day and said, “Hey, I love 
your stuff; you should do stuff in Reason!” 

EW - How long did that take to devel-
op? Did it take away from working on 
new modules?

SM - It wasn’t that much total time, but 
it took like six months because it was a 
couple of days here, a day there. . . 

EW - What’s been the response? 

KK - Great.

SM - The hardcore Reason community 
is awesome. All of our interactions with 
them have been really good. 

EW - Had you used Reason before?

shawn jimmerson

EW - You're a sound designer, and 
you used to work with Stephen, 
right?

SJ - Yes. Stephen was an audio coder, 
and he wrote the game sound engine. 
When I met him, I thought, This guy 
hates me, and then I realized that he 
was just being a coder! I don't mean 
that in a bad way. As I got to know 
him we became really good friends 
and our offices ended up next to each 
other. By the end of his tenure we had 
a wire that we'd run from my office 
through the drop ceiling over the wall 
down to his so we could sync our 
modular systems. Analog clock sync 
running through the wall! 

EW - That's pretty cool.

SJ - Modular was something that I 
was really interested in, and I think 
it was the Music Thing blog that 
turned me onto the fact that people 
were making modular stuff again; I 
thought it was just some bygone era, 
like Keith Emerson and giant 5U 
systems. I was on the forums for a 
year, just hanging out and absorbing 
information and looking into brands 
and learning about formats. I finally 
bought the first TipTop 252 case from 
Gur [MIlstein]. I found his website 
and sent an email. He emailed me 
later and I went over to his house. I 
asked him how many [cases] he'd 
sold, and he was like, "You're the 
first!" We hung out, and I realized 
then that the community was more in 
its infancy than I realized. 
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SM - Years ago. I was a Beta Tester on 
Reason 1 actually, and sold my MIDI 
studio. I was like, “Sweet, I can sell these 
synths that are taking up all this space.”

EW - And then buy them all back a few 
years later!

SM - I haven’t bought them back yet, but 
I’m sure someday we’re going to end up 
with a [Yamaha] DX7. We both love that 
synth.

EW - Is that your favorite synth?

KK - Far and away.

SM - It’s one of my favorites, but my true 
all-time favorite synth is another Yamaha 
FM synth, the FS1R. If you know the FS1R, 
it can do anything the DX7 can do, and 
more.

KK - [Perplexed] It’s like I don’t even know 
you!

EW - How long have you guys been to-
gether?

KK - We got married on September 10th 
of 2011.

SM - At 12:13. 

EW - OK.

KK - 9,10,11,12,13. You can do the math. 

SM - That kind of tells you a lot about us.

EW - It definitely does. How’d you 
meet?

KK - In a bar, The Daily Pint. It’s in Santa 
Monica.

EW - How did that go? I’m trying to 
imagine the conversation.

KK - I was having a bad day and took 
some friends to the bar and was like, 
“We’re going to go flirt. It’s going to be a 
good night.” Then [Stephen] walked in 
and I grabbed my friend, and I was like, 
“I want that one. I’m going to marry 
that one.” And she was like, “That one?!” 

EW - You hear stories like that, but it 
always seems so crazy. What was it 
about Stephen that drew him to you?

KK - I don’t know, I couldn’t tell you. He 
didn’t even notice that I was trying to flirt 
with him. He was just not picking up what 
I was putting down. 

SM - I was working 100-hour work 
weeks doing audio software on a video 
game that everyone knew was going to 
be a clusterfuck, and it was this desperate 
scramble just to get something done to 
ship. Everyone who works on movies 
or video games has been on “The Bad 
Project,” and that was the bad project for 
me. It was ridiculous hours for something 
we knew would be awful when it got out. 
Nothing about it was going well. Some 
people at work were like, “Hey, we’re going 
to a bar.” 

KK - We ended up chatting for the majority 
of the evening; we talked a lot about frog 
sex and sound, and had an enjoyable 
evening until my friend said, “OK, we’re 
leaving.” I turned to [Stephen] and said, 
“Well, I guess we’re going.” It was clear to 
me at that point that he was kind of shy so 
I thought I would have to ask him for his 
number—which I wasn’t above—until he 
said, “OK. I guess I’ll never see you again.” 

EW - That’s what you said to her? 

SM - Yeah.

KK - King of smooth. I just looked at him, 
and I thought, it seems kind of desperate 
to ask him for his number now, so I walked 
out. 

EW - That could have been the end of 
the story.

KK - Somehow one of the people that he 
was with got a hold of one of my friends 
the next day and said, “Can I have your 
friend’s phone number?”

EW - So after Kris left, you were obvi-
ously thinking about her.

SM - Yes. I’d already cyber-stalked her, so it 
would have worked out anyway. I knew she 
was at UCLA; I knew she studied frogs; and 
I knew her first name was Kristine. And 
they [UCLA] have pictures of everyone on 
their website.

KK - He did call me a couple of days later, 
and then the rest is history.

EW - Since you guys work together, 
do you have a cutoff time for when the 
work day is over and you can just be a 
couple?

KK - I think it’s really important for us 
to have some boundary between being 
business partners and also husband and 

photo by Ujin Kim
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EW - Stephen credits you with giving 
him the impetus to try his hand at build-
ing modules. How did that happen?

SJ - Stephen had a Roland synth that he 
wasn't using anymore and gave it to me, 
and I traded it to Future Music in LA for 
a [Bug Brand] Board Weevil. I was using 
it for sound design stuff, and Stephen 
said, "I used to make electronic stuff all 
the time, and I miss doing it." A couple of 
weeks later he rolls in with this block of 
wood, and it looks like something out of 
an art gallery. These chips are superglued 
to it upside down, and he's wired all the 
components off the pin, and he has coins 
on the side for the touch. It was beautiful. 
I used that to make some sounds, and 
I think that reignited his joy that he gets 
from making physical electronics. I would 
bring in modules and he would always ask 
to see what was under the hood and a lot 
of times he'd be like, "There's not even a 
pull down resistor on this output!" Then 
one day he was looking at a module saying, 
"They could have done this better”, and I 
said, "This is the third time you've said 
this sucks. You make a module!" It wasn't 
very long after that he came in with this 
Plexiglas thing, based off an old computer 
system's way of creating sound, and I was 
like, "This is really cool!" He gave me the 
module to check out and immediately I'm 
hitting record for work. I kept telling him, 
"You could sell these things." Eventually he 
made some and they sold out. Now I go to 
his house and he's got three prototypes. It's 
great to see them doing so well.

EW - Was he an intense coworker? 

SJ - He was helping us sound designers 
learn to script in our own sound calls in 
the game engine, and I was thinking, That's 
like learning Mandarin! I don't know how 
to write code! I'd be really excited and call 
him over to my office and say, "Look, I got 
this sound working!" It was like thirty lines 
of code, and he'd look at it for a second and 
he'd look at what's going on in the game, 
and be like, "That's cool, but check this 
out." And he'd write it in one line of code! 
And it would be elegant! When you see an 
elegant piece of code and you understand 
it. . . 

EW - It’s poetry.

SJ - It is poetry!

jimmerson continued from page 24 
face. You think about user experience from 
a very different angle when you’re actually 
making something. Everybody has a 
different workflow, and you always want 
something to be able to work in somebody 
else’s system for whatever they’re doing. 
So you need a product that will work 
for you, but it needs to work for other 
people as well. It’s kind of hard to take 
that into consideration sometimes, but it’s 
important. 

EW - Trying to break modules sounds 
like a fun and interesting way to spend 
a day.

MC - Modules breaking isn't as exciting 
as you think it might be. I have had a 
couple things catch on fire, but that's the 
most exciting thing; it's generally not too 
dramatic. I had an oscillator crash where 
the interface didn't respond anymore and 
it just stopped making noise, and we've 
had stuff where envelope curves are just 
completely wrong, like an ARHA [Attack, 
Release, Hold, Attack]. 

EW - How did you end up joining Noise 
Engineering?

MC - I’ve known [Stephen and Kris] for 
a couple of years, and over the summer 
[2018] they asked me if I would be 
interested in doing some beta testing, and 
gave me modules to try out. I went home, 
tried them all out, and they were a little bit 
different from the stuff that I’d seen from 
them, which was exciting. I gave them my 
feedback, and they were like, “We’ve got a 
position open, we’d like to hire you.” I’ve 
learned a lot from both of them. They’re 
really open to feedback and new ideas and 
I get to have my share of influence on what 
we're doing. I'm very much part of the 
workflow at Noise Engineering. 

EW - Yeah, you get to see your work 
come out in actual modules, so that has 
to be pretty gratifying.

MS - Exactly. I do a lot of our social media, 
too, so I interact with people when they 
have questions and things like that. It's 
been cool to share some of my ideas and 
see what other people are doing with our 
stuff. It's a fun community and I'm glad 
I get to be a bigger part of that now. I 
wouldn't trade it for anything—I love what 
I do. 

cancilla continued from page 22wife. We try to observe sunset every day, 
and we stop [working] around dinner time 
no matter what. We both love to cook, so 
we have dinner together, and after dinner 
we try to enforce a “no business” rule. 
Every now and then something comes up. 
We might talk about it a little bit, but we 
don’t work. Part of why we left those [jobs] 
and married each other is so that we could 
have time to be “us,” and actually have time 
to spend together.

EW - How do you guys unwind?

SM - We drink, make cocktails.

KK - We don’t spend that much time apart, 
so just trying to find hobbies, to get a little 
bit of time apart from each other that each 
one of us does separately [is important].

EW - What kind of hobbies?

KK - I do aerial silks.

EW - What’s that?

KK - You hang, climb, and do tricks on 
something that basically looks like a big 
curtain that drops from the ceiling. There’s 
a studio about a mile from our house and 
I go there a few times a week. It’s really 
fun and something I always wanted to try. 
When I was in biology I was really bad 
at taking time for myself, taking care of 
“the inner person,” as it were, so I never 
really did stuff that I wanted to do. It’s an 
incredible workout, and if something’s 
going bad with a module, I’m not thinking 
about it. You really have to focus on it, so it 
gets me out of my headspace.

SM - You have to [focus], or you’ll die!

KK - Or you’ll fall out of that ankle hang. 

EW - What about you, Stephen?

SM - The problem is, is that this was my 
hobby and now it’s my career. Now I don’t 
know what my hobby is. I read a lot of 
mediocre science fiction and I used to read 
a lot of non-fiction, but once again, my 
hobby became my job.

KK - I’m trying to find him hobbies.

noiseengineering.us
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SYNC YOUR MODULAR 
WITH ABLETON LINK
Introducing The Missing LinkTM an analog clock 
with Ableton Link integration and WiFi connectivity.

Use The Missing Link to sync: 

 » Modular synths with DJ software
 » Synths on stage without running long cables
 » Your favorite drum machine with iOS music apps

Come see us at Knobcon! Table #T26
Available online at CircuitHappy.com
or in the EU: SchneidersLaden.de
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great pains are taken
in the world of musical instruments 
to control the atmosphere in 
which they reside. Humidifiers, 
temperature controlled rooms, and 
hermetically sealed cases are all used 
to remove variable elements out of 
the equation so that an instrument  
is—in theory, at least—more consistent 
and predictable in terms of its tone, 
playability, and durability. Peter Blasser 
doesn’t subscribe to this philosophy; he 
prefers and is committed to chaos. He’s 
used live worms as electronic conductors, 
has randomly re-fretted stringed 
instruments, and made synthesizers 
that can work when broken just as well 
as when they work correctly. His circuit 
boards themselves are works of art, with 
components laid out like little suburban 
neighborhoods, and his solar-powered 
synths keep the electronic din going in 
his backyard workshop all day long. It’s 
the nuances of the random that help 
inform the makeup of his Ciat-Lonbarde 
instruments, and one of the reasons he 
has such a fervent following.
A deep dive into his website at  
ciat-lonbarde.net is a trip all unto itself. 

Littered with a mixture of poetry, paper 
circuit diagrams, scribbled drawings, 
mathematical equations, fuzzy 
photos of undefinable instruments, 
and photoshopped images of live 
performances, it reveals his evolution as 
an instrument maker and artist.

EW - How important is commitment to 
you?

PB - Well, I’m committed to the chaos of 
the world.

EW - Do you think there’s a choice?

PB - Exactly. I need to be committed to 
any moment where I can’t just say, “This 
isn’t supposed to happen." I still have to be 
part of this and not fight against whatever 
things are going on.

EW - Has having kids changed that in 
you?

PB - Well, I definitely don’t put orange fur 
on the bottom of instruments on a whim 
anymore. But with the kids and everything, 
it’s easier for me to just refine my craft and 
not be seeking for new things to make all 
the time. I’m committed to the one design 
that I’ve made really efficient; I don’t make 
anything new. Once it’s to the point where 
just a few caps [capacitors] change, or 
there are just a few things to do to make 
it perfect, I just leave the design at that 
and then order a lot of them. I’m getting 
500 boards of Cocoquantas. That would 
actually demonstrate how committed I am 
to that one design. Usually the most I get is 
100, but I stepped up to 500 because it uses 
this 8 bit delay, and those chips are getting 
really old now. I had to research their shelf 
life and longevity.

EW - What did you find out? 

PB - They’re OK, but I’m thinking about 
when I die.

EW - What do you mean?

PB - I’m at least trying to cover until when 
I die. That’s all I know. Get the boards in 
the attic somewhere. 

EW - Do you think about your death a 
lot?

PB - Well, I don’t often talk about my death. 
When you have kids you think about who’s 
going to die first, and I want me to die first, 
right? 

EW - Sure. It’s just you right now, 
right? Are you hoping to make this a 
family business at some point?

PB - My older son has soldered many 
times and uses the hot glue gun and he 
likes it. We don’t talk about him working 
for me, but he’s been starting to say, “I want 
to make a lot of money. I want to do a good 
job. I want to solder.” I have good friends 
that are really good solderers and I work 
with them; my son is my friend, but I’ll 
have to be hard on him and make him do 

it exactly right. It might be really good for 
us; it might be bad for us…it’s a lot easier 
to take it personally when it’s family.

EW - True, but he obviously admires 
what you do if he wants to follow in your 
footsteps. Let’s talk about your instru-
ments. You’ve toured with them and 
played. . . 

PB - I don’t play that good of music [on 
them], though.

EW - You can’t be that bad at playing 
them. 

PB - People that play my instruments are 
way better. I have a weird thing on stage: 
I’m nervous. If it’s more like me talking 
about it or demonstrating, maybe making 
jokes or something. . .The thing that I’ve 
learned the last few years is that when 
I’m testing an instrument, I’m looking 
for bad sounds. As soon as I find a good 
sound, it’s done! I have trained myself to 
be the opposite of a musician. I’m like a 
noise musician, but worse because a noise 
musician will be like, “There’s a good 
mood, or a good drone, or swell,” but I’m 
like, “No. I need to test more stuff,” and 
I’ve found that I do that on stage all the 
time. Once it gets good, I feel rushed and I 
think it’s because of how often I do that in 
the workshop. And these emotions I have 
about it, they drive me to rush through the 
good sounding stuff.

EW - Do you still make music, aside 
from running tests on your instru-
ments?

PB - I noodle on my French horn. I 
practice some Monk on the piano. I have 
some instruments in the basement that are 
noise instruments that I only play when 
someone’s yelling at me in the house, so 
it’s just a noise weapon. It’s like a Japanese 
noise rock piece, the total effect of the 
yelling and the noise weapon. I wouldn’t 
classify that as music.

EW - I don’t know about that. You just 
described a lot of 90s Indie bands! Do 
you compose on your instruments?

PB - There are some instruments 
downstairs, the Tocantes. They’re solar-
powered hand-held things, and there’s a 
speaker. It’s quiet-ish, but it’s good when 
you’re camping because it’s self-powered. 

b l a s s e r
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In the morning, you have your coffee and 
you sit down and play some notes on it. It’s 
supposed to be casual: Just sit there, mull 
it over, take more time to think about the 
day. I guess that’s music, but it’s not like I 
write pieces on it. I would say that if you 
asked any synthesizer maker, “What kind 
of instrument would you love to make,” 
they would say, “I want to make something 
you can take out in the woods.”

EW - You think?

PB - The two synthesizer stores that I’m 
going to see on my next trip is Control in 
New York and Patch Point [Berlin]. Both 
of those guys are always saying, “I’m going 
to move out to the woods and live off the 
grid.” They always say that. It’s especially 
funny when it’s a modular synth guy living 
in the city. 

EW - I lived on a mountain for a while. 
It’s great, but it can be pretty isolating 
being alone all the time. 

PB - I don’t have 
a problem with 
working alone and 
living in the outskirts 
of the city. I love TV 
shows like The Office 
because I don’t work 
in an office, right? I 
work alone, and to 
me, these companies 
where there’s a social life, and there are 
meetings, presentations, it seems so cool.

EW - How did you wind up making in-
struments as your profession?

PB - In 2003 I got the only grant I ever got 
from the Daniel Langlois Foundation for 
a project: a circuit board you could touch. 
You held a spoon in your mouth, and the 
signals went through you. I was trying to 
make an instrument that was committed 
to circuit bending; it wasn’t a consumer 
instrument that was co-opted into circuit 
bending. Part of the grant was taking some 
noise musicians on tour to play these 
instruments as part of their rig, and one of 
them was Twig Harper, from Baltimore. He 
had bought a three-story double wide row 
house. He was like, “You gotta come look 

at my house.” We had shows there. There 
was another building called The Bank 
on the west side of Baltimore. And then 
another guy bought something, and a few 
other guys bought buildings, and then I 
bought a building. My building was an end 
unit row house, so it was a store front and 
it had these high ceilings. A cheap house, it 
had the room for all [my] tools. Baltimore 
is where I started selling instruments, 
where I said, “I’m set up to commit to 
being a synthesizer manufacturer.” I’m 
saying commit on purpose to come back to 
that. The first things that I made were kits, 
and the reason I could make them as kits is 
because they were chaos instruments and 
if you messed it up you wouldn’t know! 

EW - Living on the cheap when you’re 
young provides a certain type of free-
dom, and it sounds like you had a really 
cool environment set up to experiment 
in. Were there challenges?

PB - Yeah. I lived in Baltimore for about 

five years being pretty poor. There were a 
few times where my bank account went 
down to zero. Making really weird circuits 
did pay off [for me] in the end, but it didn’t 
then. It gives you cachet, like, What’s he 
going to design next? Around 2008 I started 
inventing some really good instruments 
that I could sell, and they weren’t kits. They 
had a definite basic tone, like the Sidrazi 
organ, which is now the Sidrax. It had a 
range from musical to noise and everything 
in between, and I think that one-upped 
the game from something raucous to 
something that can have smooth tones; it 
can pose as a musical instrument. That was 
a one-up on my self confidence.

EW - How did things start changing in 
terms of solidifying your business?

PB - My wife got a job at the [Baltimore] 
Museum of Art and we moved near to the 
museum, up to the part of town that had 
an experimental music scene. So I would 
drive back and forth to my workshop on 
the west side. A lot of things were hard 
about that time; the first kid, and just 
reorganizing my life, and setting up and 
trying to have a nicer house. It was hard 
to not have the workshop in my yard. 
That’s why when we bought this house 
[in Portland]. It was known already that I 
would build my workshop in the backyard. 
The family’s here and it’s easier to do the 
micro-moments, those smaller chunks 
between dinnertime and bedtime, or early 
in the morning before everyone else wakes 
up.

EW - How do you like living in Port-
land?

PB - Portland is the best place to work. 
I love this weather. I love working in the 
yard; I get the best wood. . .

EW - Do you source 
all of the wood local-
ly for your projects?

PB - Yes. It’s from 
Goby Walnut [wood 
supplier], which is 
across the bridge. 
They’re sustainable, 
and use only street 

trees. They don’t get it from a farm or clear 
cut.

EW - That’s pretty cool. Why did you 
start working with wood for your synths 
in the first place? 

PB - I like wood just like I like fishing; it 
just starts out as something you like. Also, 
[wood] insulates, it’s non-conductive. It 
responds to different weather, the way that 
moisture routes through all the different 
channels. It’s a living thing, and it’s easy 
to create a custom instrument. I had to 
create reasons why I’m working with wood 
because they’re synthesizers, and you don’t 
need to work with it. A synthesizer should 
be made out of plastic and metal. There’s 
something spiritually wrong with having 
a wooden synthesizer, something doesn’t 

"I've trained myself
to be the opposite

of a musician."

*Misophonia is a disorder in which certain sounds trigger emotional or physiological responses that some might 
perceive as unreasonable given the circumstance. Those who have misophonia might describe it as when a sound 
“drives you crazy.” Their reactions can range from anger and annoyance to panic and the need to flee. - Web MD 
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match up, but that was my thing from the start; that’s the point. 
How can I put inorganic stuff and mix it with organic stuff?

EW - Did you ever think you would grow up to be a synthe-
sizer manufacturer?

PB - I tried to answer that question to my son just a few days ago, 
and . . . no.

EW - Did you build stuff as a kid? What was your upbringing 
like?

PB - My dad was a doctor, a health administrator. He worked in 
the government, and was in the Coast Guard. My mom was a 
nurse. My brothers—half brothers—are all doctors. Well, not all 
of them. They wanted to be more like my dad, an official kind of 
thing. They never got me from the start, but I think I was benign, 
so. . . My dad at one point was a lot more rigid in beliefs about 
what his kids should be. I was the last son, and my dad was pretty 
old when he had me. He cut me a break. I had long hair, a banjo, 
tie dyed shirts. . . 

EW - I feel like the older I get the less I try to control things. 
It’s really no use. Things will be what they are anyway. 

PB - You ever hear of the Cosmo Effect, that older men are the 
reason there are more mutations?

EW - You mean genetic mutations?

PB - Yeah, the older you get as a man the more mutated. . .

www.patch-point.com
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intervals, and then in 2017 I decided to 
market the Shitar. It’s very hard to make. 
It’s all handmade, the frets and everything. 
The frets are tied on, and the performer 
picks where the notes are. It’s a really 
esoteric instrument, but to be truly all the 
way esoteric, I wouldn’t be able to make it 
because it has a fretboard.

EW - I’m not too familiar with Muslim 
instruments. Is 17-tone equal tempera-
ment pretty typical?

PB - Muslim or Persian music never said, 
“This is in 17- tone equal temperament”; 
it’s a theoretical scale that is between our 
normal scale and our quarter tone scale. I 
brought [a Shitar] to a Persian computer 
music teacher, a professor at the University 
of California, San Diego [Sharoq Yaddiq]. 
He said that when they choose these neutral 
intervals, it’s a very personal thing, it’s not 
according to a theory. You might have a 
just intonation ratio, that you say, “This is 
my neutral 2nd,” but the point is they’re 
really sublime; they’re not the primitive 
things we hear in 12 tones. They’re not 
major and they’re not minor. If you think 
of that, that’s a slap in the face to western 
music. You can’t write a song and say this 
is a happy song, or a sad song, they’re all in 
the sublime place between notes. 12-tone 
[temperament] has the upper hand in the 
world because it approximates. When you 
play a neutral third, your point is to not be 
approximating a crystalline, just interval, 
it’s to be somewhere in this space where it’s 
enigmatic. That’s the emotional point of it 
for me. It’s a perpetual search, the stuff in 
between.

EW - There are so many compromises 
when something is defined. The in-be-
tween stuff just gets lost, but yet even a 
17-tone scale is defined.

PB - In college I found a guitar in the trash 
and I refretted it randomly. I put random 

EW - Do you think that because of your 
dad’s genes. . .Wait, what are you say-
ing?

PB - I think there are environmental 
[issues]. I told this to my mom. I said, 
“Mom, I don’t blame you for being part 
of the 20th century. This is not me being 
rebellious against you. I’m just going to 
tell you what I think.” I knew there were 
oil spills in the neighborhood. I was 
playing in the creek. I was born in ‘79. I 
know there are still PCBs hanging around 
in the environment. My name is Peter 
Christian Quincy Blasser — PCB. PB is 
lead, and PCB is printed circuit boards, 
and it’s also polychlorinated biphenyls. I’ve 
been thinking a lot about PCBs. I think 
it makes you more neurotic, and it’s very 
complicated, the pathways that it messes 
up. It affects growing brains. I think it 
makes a lateral movement. . . I don’t know 
much, but I think it changes your wiring. 
I have a disorder called misophonia*, 
which is just a hatred of eating sounds or 
newspaper sounds*. Sarah Silverman has 
it. It’s not well known. Anyone I’m around, 
I just hate their sounds. Machine sounds I 
don’t hate; I love the sounds of machines. 
It’s kind of like a neurosis or an intense 
nature of someone’s character. 

EW - How does that affect your family?

PB - They’re like, Why doesn’t he ever eat 
dinner with us?

EW - You don’t eat dinner with them?

PB - Well, I sneak it in. I do it in weird 
ways. If I’m standing up or if I’m joking 
about it, it’s better. They’ve learned to 
accept it. I warned my wife way in the 
beginning. She’s Japanese and she likes to 
eat weird crunchy food in social settings, 
but it would be hard with anyone, not just 
her. I think that all these illnesses could 
have been undocumented in previous 
times. I don’t know the history of these 
weird brain things. . . I think about the 
difference between modern and pre-
modern. My misophonia has led me 
to making synthesizers. I listen to bad 
crunchy sounds; I try to make crunchy 
sounds inside the synthesizers. 

EW - Have you always been drawn to 
less mainstream instruments?

PB - I played tuba in 4th grade because it 
was the weirdest. Something about it was 

calling out to me. And then in high school 
I said, I want to do Latin because it’s a 
dead language. It’s kind of the same kind 
of reasoning to me. I loved Latin. I was 
really into ancient Greek music, but we 
don’t have any idea of what it was because 
it’s not recorded. And we don’t know from 
a tuning point of view what ancient Greek 
music is. I wanted to make replicas of 
these instruments to find these weird place 
tunings to make the weird music, and I 
started making instruments, like lyres and 
a kithara. 

EW - Harry Partch built a kithara 
based on somebody else’s sketches of 
the instrument that they took off of a 
vase in a museum. It’s almost like that 
game of telephone where the begin-
ning statement is passed down among a 
bunch of people and by the time it gets 
to the end, it's completely different than 
what it started off as.

PB - The cool thing about Harry Partch is 
that he misinterpreted everything because 
he was trying to do ancient music which 
has no proper interpretation. It’s all lost. 

EW - Would you consider him an inspi-
ration?

PB - Definitely. Maybe if I didn’t know 
about him I would have gotten caught up 
on being a replica of ancient music. 

EW - Do you feel like having him as a 
predecessor gave you the freedom to do 
your own thing?

PB - Yeah. [Back then] I was really 
interested in tunings, and then when I 
got into college I got really interested in 
non-tunings. Now I deal with really weird 
tunings. I’m having my French horn re-
tuned to 17 equal temperament. Instead of 
a semi flat and a tone down, it has a 17th 
tone flat, and then it has a neutral second 
flat so it brings it down a semitone and a 
quarter tone. A neutral 2nd is between a 
major and a minor second, and that’s what 
you hear in Muslim music. I was working 
with 17 equal temperament for many 
years because I was interested in neutral 

the deerhorn organ

photo by patch point

"i like wood just 
like i like fishing."
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marks on it and wrote songs. I really worked on those songs, 
wrote lyrics, and really thought about the movement of 
pitches. I would identify those as songs that I could fight for 
in court, however weird they were. And it was on an arbitrary 
tuning, just totally arbitrary.

EW - That’s a commitment, learning something well 
enough to be able to play and write on it. I’ve noticed in 
comments on web forums devoted to your stuff that it’s 
a common theme when people try to explain the allure of 
your instruments to those who aren’t familiar with them, 
about the learning curve and committing to learning 
them. They might be intuitive, but it’s not like you can 
know how to play a Moog Voyager and then transfer that 
knowledge to stuff like your Deerhorn Organ. How did 
that one come about?

PB - Clara Rockmore asked Lev Theremin, “Can I have an 
organ with more than one note?” and he said, “No. You have 
one hand for pitch, one hand for volume, and so you can’t.” I 
just thought it was so inviting of an obtuse answer to explore 
with an open mind. The Eurorack mentality is basically that 
everything is defined and also that there should be a knob 
and a control voltage for it.

EW- I think that predictability in terms of control is one 
of the main things people like about Eurorack.

PB - For the Deerhorn, you’d have to have several [Eurorack] 
modules, but I’m packing it all into one and trying to 
answer Clara’s question. Also, I realized that if I use musical 
judgment to say that that parameter is good where it is and 
doesn’t need to be changed, I found that my customers don’t 
have a problem with that. The goal, here again, is making 
one module that I can repeat and not a bunch of Eurorack 
modules. I can put four [Deerhorn Organs] in a row because 
each one has two antennas and they’re complementary. 
Instead of having a knob and a control voltage for the decay, 
you have a gestural control, so it’s taking a little bit away from 
the Eurorack control. 

EW - What is it with you and the Eurorack format? Do 
you have something against it? I’m quoting from your 
website, from “Iake Leaksul. . .”

PB - That’s a made up name. 

EW - “Its mission is to exacerbate the downfall of Eu-
rorack modular systems from the inside out, using 
something he calls a paradox wave with some grand-
mother-driven aesthetics.”

PB - That’s just some madman copywriting. The grandmother-
driven aesthetics is a response to something someone posted 
on Facebook, something that really hurt my feelings [said 
in a very jokey voice]. He said, “My grandmother could 
design something better than that!” I’m like, That’s perfect! 
So that’s one part of the copywriting, and the other part is 
“downfall.” That just sounds cool: ”Exacerbate the downfall.” 
The paradox wave is actually true.
ciat-lonbarde.net
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REVIEWS

HC-TT 
Landscape
landscape.fm

Eric Pitra of Landscape produces some 
weird and wonderful instruments: a small 
collection that is esoteric, beautifully craft-
ed, and eminently playable. The second 
iteration of the Human Controlled Tape 
Transport is no exception.

The HC-TT is constructed entirely from 
immersion gold PCBs and sports a trans-
lucent, mossy green finish, handsomely 
adorned with gold contact points and con-
trol point outlines. Sky blue knobs are used 
for both the tape control and the HC-TT's 
tone and gain controls. It is a truly beauti-
ful unit.

In keeping with Landscape's aesthetic, 
there is no text labeling on the controls 
and apart from the familiar position dots 
and directional arrows on the blue knobs, 
the HC-TT instead uses symbols to indi-
cate each of its individual functions. Giv-
en the relatively small number of controls 
and I/O points, they aren't too difficult to 
remember [after a few quick glances at 
the online specs]. In addition to its tape 
transport, tone, and gain control knobs, 
the HC-TT features a few capacitive touch 
points: a momentary mute and two feed-
back pads. There are 1/4-inch jacks for 
both audio in and out and two 3.5mm outs 
for CV and Gate [both derived from the 
cassette's audio].

Each HC-TT comes with a random cas-
sette to begin experimenting with, and in-
serting the tape is a straightforward opera-
tion. Just lift up each transport knob, slide 
the cassette in the slot in the front, and 
reseat the spindles. Surprisingly sensitive 
and responsive, the transport feels solid 
and smooth and gives nice tactile feedback 
when the resistance of the cassette is pres-
ent.

Monitoring the audio directly from the 
HC-TT's 1/4-inch out reveals some fantas-
tic vinyl-esque scratching sounds, warbly 
rumbles, and uneven croaking tones, and 
not surprisingly, it is quite difficult to "play" 
a cassette back with a consistency that ren-
ders anything like the original recording, 
which is the whole point—to transform, 
warp, degrade, and evolve something old 
into something new. Of course, the content 
and quality of the tape you are playing will 
affect the resulting output. With a bit of 
practice I was able to get discernible snip-
pets of human speech [from a tape of spo-
ken word], but recognizable musical pas-
sages were harder to come by. Touches on 
the feedback points yield everything from 
gentle, liquid chirps, to tearing, screaming 
static.

The HC-TT shines as a controller of sorts 
and as a sound source for other gear. Flut-
tery rumbles and high-speed tape screech-
es transform into lush soundscapes or 
dark washes when run through a chain of 
effects. The CV and Gate outs [labeled with 
a half moon and square, respectively], cou-
pled with the audio from the tape provide 
an endless amount of modulation vari-
ation and are really fun to send out into 
various parts of a modular system. The CV 
and Gate levels and response are adjustable 
via the tone and gain control knobs. While 
the tone knob affects the audio by cutting 
out the bass when fully counter-clockwise 
and boosting it when turned in the oppo-
site direction, it can also be used to add 
some glitchy audio cuts when sweeping it 
back and forth across its range. The gain 
knob will provide a bit of distorted warmth 
when fully up and helps to attenuate the 
CV and Gate levels when dialed down.

If you have a collection of different tapes 
or the ability to record your own, the pos-
sibilities for interesting and unexpected 
sound and control sources multiply expo-
nentially. Rhythmic tracks, drones, field 
recordings, and voice will all produce var-
ied, interesting, and useful results. Further 
mangling and chaos can be found when 
combining all of the above with the HC-

TT's feedback points and momentary 
mute. If your finger drumming is on point, 
you can get a pretty sweet glitched out 
drum track going.

In addition to the tape's signal, audio fed 
into the 1/4-inch in can be processed by 
the HC-TT's feedback points and mute 
switch. The signal will also be fed through 
the circuitry and influence the gates and 
CV produced, allowing for a combination 
of external and tape-generated signal.

The HC-TT in combination with the 
humble cassette tape and a little practice, 
truly creates an infinitely variable signal 
source. Straightforward, well-designed 
controls and a few thoughtful extras add 
up to a whole that is greater than the sum 
of its parts, and the HC-TT's design adds a 
performative quality to its mechanics, pro-
viding a fantastic tool to add humanization 
and welcome unpredictability to your mu-
sic making. The quirkiness and unpredict-
able nature of human-powered cassette 
tape playback may not fit all workflows, 
but with an open mind and a propensi-
ty for exploration, the HC-TT will give 
back more than what you put into it. It is 
an instrument that is superficially simple, 
yet will nonetheless reward intrepid users 
with its intricacies and its idiosyncrasies. 
There is much magic to be found within 
this small green and gold box.
- Sam Chittenden
Price: $330

twinVCFilter + Extension
Vermona

vermona.com

Vermona is a German company that has 
been around since at least the late 60s, and 
they’ve made everything from organs and 
luxurious spring reverbs to high-quality 
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M T2D Dual Triode Distortion
Sonocurrent

sonocurrent.com

There is a certain mystique given to dis-
tortion/fuzz/overdrive pedals [usually 
vintage; i.e.: expen$ive] in the guitar world 
that just doesn’t exist in the land of mod-

analog synthesizers and drum machines 
over the years. More recently, Vermona got 
into making Eurorack modules, and they 
brought over a lot of the quality and aes-
thetics from their lineage of hardware. One 
of the more comprehensive [and particu-
larly wild] of these modules is the twinVC-
Filter.

Prior to trying out the twinVCFilter, I was 
expecting it to sound like the filter in Ver-
mona’s PERfourMER synthesizer, which 
has a sort of ladder/Moog-ish sound with 
a smooth and vintage response. I blame 
part of that preconception on appearance: 
the twinVCFilter has a similar look as the 
PERfourMER, with big white knobs and 
relatively roomy spacing between every-
thing [especially for Eurorack]. However, 
the twinVCFilter can be quite nasty and 
acidic, not to mention way more flexible, 
particularly when used with the Extension 
module.

The twinVCFilter can go from relatively 
smooth 12db territory to a raspy, self-os-
cillating scream largely due to the inter-
play between gain and resonance. Take, 
for instance, OTA-based filters as seen on 
synths like the MS-20 or SH-101: the more 
you crank resonance, the less you can drive 
the input of the filter if you still want the 
resonant overtones to pop out. This is not 
entirely the case with the twinVCFilter, 
which can still be overdriven with the gain 
knob AND turned into a bizarre squelchy 
mess. And because the twinVCFilter is a 
multimode, dual filter design, the module’s 
gain staging allows you to stack the filters 
in series for even more unpredictable dis-
tortion and resonance effects.

The Extension module opens up a ton of 
possibilities with the twinVCFilter, and for 
me, this is where things get really inter-
esting. Without the extension, each filter 
can do the typical multimode high-pass, 
low-pass, and band-pass filtering, but the 
extension adds notch filtering, additional 
filter polarizers, and the ability to output 
all filter types at once. Combine this with 
a mixer module, and you can get very cre-
ative by layering different filter responses 
with each other.

For example, I love creating multiband ef-
fects by splitting drums through one of the 
filters’ high and low-pass outputs simulta-
neously and sweeping each band with the 
polarizers via CV or the knobs. Each band 
can then be treated with other processing, 
summed to mono, and run back into the 

other filter for another round. This is also 
a fun approach when creating feedback 
patches, as you have a lot of wiggle room 
in between each filter’s gain, resonance, 
and the type of filter you are mixing back 
in on itself.

Depending on how much room you have 
in your rack, the size of the twinVCFilter 
and the Extension can be a pro or a con. 
At a combined 34 HP, these two modules 
have a significant footprint. When you 
consider how many routing options and 
how much flexibility is on display—not to 
mention the spacious panel layout—the 
HP are justified.

The amount of filters available in Eu-
rorack these days is a bit overwhelming, 
but the twinVCFilter has a uniquely thick, 
detailed sound and the ability to go from 
“general purpose” to wild and weird with-
out a problem. While I don’t think the Ex-
tension module is required to make good 
use of the twinVCFilter, it lends a flexibil-
ity to the module that helps it carve out 
a niche for more layered and esoteric fil-
ter-based patches. If you’re already a fan of 
Vermona, this module is a no-brainer. And 
if you don’t know about Vermona, this fil-
ter is a great place to start.
- Brandon Ivers
24 HP   75mA +12V  55mA -12V
Price: $419
Extension 
10HP 30mA +12V 20mA -12V
Price: $159

ular synthesis. For the most part we’re not 
tone chasers the way guitarists are, and 
yet, who among us doesn’t love a good 
kick-ass, nasty distortion? Or some subtle 
drive to color a patch? Distortion modules 
seem to be coming out at a pretty dizzying 
pace recently, and there have been various 
manufacturers with modules that use tra-
ditional vacuum tubes in one manner or 
another to achieve this; however, as far as I 
know, nobody has utilized Korg’s NuTube 
yet in a distortion module. Enter M T2D, 
and its two channel NuTube’d distortion, 
the first foray into the modular market by 
new company, Sonocurrent.

If you have yet to glance at Korg's Nu-
Tube, this is an entirely new [or, rather, 
Nu] style of tube altogether, so if you’re 
thinking you’re going to bask in the sub-
tle orange glow of an AX7, you’d be wrong. 
The NuTube is a small, flat and, [taken 
from the Korg website:] “dual-triode vacu-
um tube based around vacuum fluorescent 
display (VFD) technology.” It’s hard to tell 
that it’s a tube by looking at it: it's flat, blue, 
and small. But look at it you can, thanks to 
the grill cutouts on the M T2D. While the 
NuTube’s blue glow is cool, something I 
really like is that you can see changes in il-
lumination levels depending on how hard 
you’re pushing the tube, something tradi-
tional tubes don’t do quite as easily.

Overall, the M T2D's look reminds me of 
vintage Pultec compressors and other aus-
tere 50s/60s studio gear, with its flat, muted 
gray and black color scheme. The chosen 
aesthetic works perfectly to highlight the 
subtle blue luminescence of the NuTube.

Each of the two distortion channels 
on the M T2D has an input, a Mix knob 
with CV in [and attenuation to control it], 
Drive knob, Feedback knob, Tilt control, 
and Bias control with CV in. There’s also 
a voltage switch directly above the tube 
to choose between smoother distortion 
or more severe clipping. The layout of the 
knobs and jacks is very sensible, and there 
is plenty of room to roam and tweak. The M 
T2D contains a nice mixture of understat-
ed knobs in various sizes, which is some-
thing I notice because I sometimes feel 
that manufacturers use the same knobs for 
everything, and this variation helps break 
up the visual aspect of the M T2D as well as 
the physicality when playing it.

In practice, it took me a bit to find my 
footing with the M T2D, and at first all I 
wanted to do was watch the tube to see 
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Deluge
Synthstrom Audible

synthstrom.com

Despite being released in late 2016, Synth-
strom Audible's Deluge has perennially 
flown underneath the mainstream synth 
radar. With its active and enthusiastic user 
community, staggering depths, and relent-
less development team, it’s a small mystery 
as to why it isn't continually mentioned as 
a worthy companion/competitor to Elek-
tron's Digitone and Digitakt. At once a 
desktop groovebox, portable polyphonic 
synth, powerful sampler, MIDI controller 
and CV sequencer, song arranger, and an 
effects unit, the Deluge can shift seamlessly 
from an on-the-go musical sketchbook to 
the nerve center of your studio.

Measuring about 12" wide, 8" deep, and 
just shy of 2" thick, the Deluge is compact 
and can easily slip into a computer bag or 
backpack for some extra-studio creation. 
Off the grid, it is powered by a recharge-
able lithium-ion battery [according to 
Synthstrom, and promises an average of 
six hours of use on a single charge. For 
wired use, the unit can be powered via a 
USB B cable or by any 12v guitar pedal 
style power supply. The Deluge ships with 
a well-written and thorough printed man-
ual, though Synthstrom's passionate and 
committed development team will keep 
you heading back to the continually up-
dated online version. Since its release, the 
Deluge has had no less than 15 firmware 
updates, many of which added several new 
features. As of this writing, a hotly an-
tic-ipated 3.0 update has been teased [slat-
ed for a release in late 2019], promising a 
host of new features including live audio 
and MIDI looping capabilities.

 Dominating the Deluge interface is a 
grid of 128 [8 rows of 16] pads and an ad-
ditional two columns of eight pads used 
for clip launching and sound auditioning. 
When lit up, it offers some great eye can-
dy, and this grid serves as a fantastically 
flexible interface for the majority of the 
Deluge's functionality. In addition to serv-

how it would react to the changing of var-
ious parameters. Soon enough though, I 
found myself not really paying attention 
to the blue glow as the sound of the unit 
commanded my attention. I was looking 
forward to see what kind of tube charac-
teristics this module had to offer and if I 
could feel some of the warmth and pres-
ence that’s so prized with traditional tubes. 
I found the sound that the NuTube imparts 
to have a wide dynamic range, going from 
some subtle tonal harmonic addition to 
full on stuttered choking —sometimes to 
the point of no sound coming out—to full 
on screeching.

When I cranked everything, the incom-
ing signal wasn’t so much distorted as it 
was layered upon by a blanket of squelchy 
fuzz. Altering the feedback changed this, 
and stacking the two channels [channel 1 
is normalled to channel 2] as opposed to 
using this as two single channels revealed 
a lot more complexity to the overall dis-
torted sound, and turned out to be my 
choice mode of operation for the M T2D. 
I did find that I could lose sound easi-
ly—something not too uncommon in the 
land of synth + distortion—and especially 
so with a literal flip of the switch. Sound-
wise, The M T2D rendered through my 
SE Tonestar 2600 —via a Zlob Modular 
Entropy for S+H duties—brought a very 
80s sci-fi chase-scene-through-a-dystopic-
city-with-flying-cars type of bass sounds 
that sounded pretty incredible through my 
speakers. It was a tightly controlled and 
buzzy distortion, and it was BIG.

If there’s something on the M2TD that 
really is the driving force, I would say it’s 
the Tilt function given to each channel. 
It can do a lot to alter the highs and lows 
and can really add a lot of grittiness and 
change the sound in drastic ways. Adjust-
ing this first, and then adding in Bias and 
Drive and you can sculpt your tone in ways 
that the many guitar distortion/overdrive/
fuzz pedals I’ve previously used with my 
rig just couldn’t do. I liked CVing the Mix, 
and when using a pretty slow square wave 
LFO to alternate from fully dry to fully 
wet, I enjoyed hearing the random drastic 
change of a nice pristine sequence to the 
full on breakup growl, then back again. It 
was a kind of Jekyll and Hyde/Good Cop-
Bad Cop situation, and throwing in a little 
LFO randomness to add unpredictabili-
ty made for some drama. It did alter the 
output volume quite a bit, making the dis-

torted output [when the LFO voltage was 
high] louder than the unaffected output, 
but I was able to do some creative LFO/
VCA routing to match levels; that too 
was cool to modulate so that I would have 
the clean sometimes be quiet, sometimes 
loud, and with an envelope applied, crafty 
shifting of volume before the mix returned 
back to fully distorted. I'd mounted a Teen-
age Engineering PO 12 Rhythm in my rack 
a while ago to have access to some quick 
drum patterns, and crushing that through 
the M T2D was a lot of fun. With the PO 
12 you have the ability to quickly add and/
or subtract built-in FX, and hearing those 
and how they were altered by the M T2D's 
distortion yielded some pretty cool results, 
especially when the bias and the mix of the 
M T2D was being modulated by an enve-
lope/LFO respectively.

There are a couple of things that would 
have been nice to see. A bypass switch 
would have been great, so that bypassing 
the M T2D [without unpatching, of course] 
could be done without having to turn the 
Mix knobs all the way counter-clock-
wise—producing just the dry signal at the 
output—and having to remember your de-
sired Mix setting when wanting the distor-
tion to come on again, though it’s obviously 
possible to bypass any module by utilizing 
a switcher, mult, VCA, etc. Also, realizing 
that space is definitely a consideration, I 
still wish there was a CV for the Tilt func-
tion, as I enjoyed the span of changes that 
function produced and would have loved 
to have it automated by a random LFO or 
something. Still, these small wants are just 
that—small, and if you’re looking for a dis-
tortion module, this has to be on your list.

I spent a good amount of time with this 
module and have to say that I’m thorough-
ly pleased with the what the M T2D brings 
to the table. Yes, the NuTube is well, new [I 
mean, of course, Nu], and tubeheads will 
either love it or hate it in terms of its phys-
ical makeup and lack of obvious lineage 
to its atomic era looking forebears, but it 
sounded great in the M T2D. I have a true 
appreciation—nay, soft spot—for that Nu 
blue glow, and definitely the killer range 
of distortion/s and control over the tweak-
ability of said distortion that the M T2D is 
able to coax out of that flat, weird tube.
- Ellison Wolf
18HP 111mA +12V 65mA -12V
Price: $375
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ing as a piano-roll style step sequencer in-
terface, the grid also serves as a sequence 
track and song arranger, an isometric key-
board, a kind of low-resolution waveform 
viewer [used for editing samples in the 
unit], and perhaps most importantly, as a 
shortcut matrix for the myriad functions 
and parameters the Deluge has lurking un-
der its hood. In addition to the grid, the 
unit features dedicated knobs for real-time 
tweaking of effect and sound parameters, 
tempo, volume, UI navigation, a compact 
LED screen, and several function buttons.

The Deluge's internal synth engine fea-
tures both subtractive synthesis [standard 
sine, saw, square, and triangle waveforms, 
plus the ability to utilize the Deluge's audio 
input as a sound source as well as sampled 
and single-cycle waveforms from the SD 
card] and a two carrier / two operator FM 
engine. In addition there are "kit" tracks 
which assign a different sound per row of 
pads. The Deluge ships with over 150 synth 
presets and close to 40 kits, but creating 
your own sounds–like most operations in 
the unit–is easy and fun to do. Along with 
the sound sources, up to two LFOs and 
two envelopes can be used per voice and 
can be "patched" to almost any parameter. 
The Deluge is polyphonic, allowing up to 
64 synth voices and up to 90 unaffected 
samples to play at once. Run out of voices? 
Unlikely, but not a problem as you can also 
resample or record the audio output of the 
unit directly to the SD card. Record your 
live performances and songs or utilize the 
resulting file to create new synth and kit 
sounds altogether.

 The Deluge really shines when you dig 
into its sequencer, and features an easily 
adjustable and flexible track length, which 
makes it easy to create polyrhythms or play 
tracks of differing lengths off of each other. 
Entering notes can be done step-by-step 
directly on the grid, or by recording a per-
formance in real time. Each note of a track 
can then be edited for velocity, probability 
of playing, or a certain amount of iteration 
dependence–allowing a note or a series of 
notes to sound whether or not a previous 
note played. To add more layers, param-
eter settings can be recorded in real time 
[the Deluge's parameter knobs can be re-
assigned to control almost any of the Del-
uge's sound and FX parameters, effectively 
allowing you to record automation for any 
parameter], and if micro control is your 
thing, each note can have individual pa-

rameter settings set, similar to Elektron's 
"parameter lock." Track count and number 
of notes are only limited by available RAM 
and Synthstrom claims this translates to 
over 2 million notes.

All sequencing takes place in a "track" 
on the Deluge, and these tracks can be 
sequenced via the Deluge's "Song" view, 
which reduces each tracks note grid to one 
row, giving you the ability to mute, launch, 
and manipulate multiple tracks at once. 
But that's not all, as the Deluge zooms out 
one level further into what is called "Ar-
ranger" view, it allows you to place instanc-
es of tracks into their own sequence. Add 
all of this to the ability to control a heap of 
external gear via MIDI [simultaneous sep-
arate sequences and CC messages on all 16 
channels] or its 2 CV / gate channels [plus 
2 additional gate outputs] and the Deluge 
could easily become the centerpiece of 
your workflow.

The Deluge has a magical combination of 
ease-of-use and astounding depth. Its intu-
itive interface makes it quick to get up and 
running making music; and indeed when 
the Deluge launched, Synthstrom held a 
"Two Hour Challenge"–giving participants 
just two hours to learn how to use the Del-
uge, write a song and perform it for five 
minutes at their release party. At the same 
time, it has a seemingly endless supply of 
"Oh, it can ALSO do THAT" moments. If 
there are any nitpicks to be had, the lack of 
velocity or aftertouch on the pads prevents 
the Deluge from being as immediately ex-
pressive as some other synths from a per-
formance standpoint, but with the ability 
to edit velocity after the fact or to hook up 
literally whatever you want, who cares? 
Some may find fault with the decidedly 
lo-fi LED display, but in practice [and I'm 
sure there are technical reasons why the 
choice was made] I found I didn't mind it 
at all. It provides just enough information 
to be useful but doesn't intrude into the 
device workflow. Like reading subtitles in 
a foreign film, you may grumble at first but 
eventually you forget about the screen's 
shortcomings and just get back to making 
music. The Deluge just might be New Zea-
land's best kept secret.
- Sam Chittenden
Price: $899

100 Grit
Schlappi Engineering
schlappiengineering.com

I’ve been a fan of circuit bending ever 
since I figured out that if you do it on a 
machine powered by batteries, and not 
plugged into a wall, you [mostly] don’t have 
to worry about bodily injury or breakage 
to the machine due to frying yourself or 
the components. Really, circuit bending is 
some of the most deviant behavior to be 
had with consumer electronics, as there’s 
always the hope that you’ll coax demon-
ic noises out of some garage sale castoff 
that’s plastered with pictures of barnyard 
animals all over it, or that you’ll hit circuit 
bending pay dirt and hear someone trying 
to contact you from another dimension 
through a machine built by a team of Fish-
er Price electrical engineers. You just never 
know.

With this in mind, and due to the po-
tential inherent dangers of AC-powered 
[i.e., NOT BATTERY POWERED] more 
adult-ish toys I totally enjoy the fact that 
Schlappi Engineering has a feature on their 
new 100 Grit that is a direct implementa-
tion of circuit bending, and that we don’t 
have to risk life, limb, and module to do it 
ourselves. Namely, I’m talking about the 8 
brass knobs situated at the top of 100 Grit, 
which are resistive patch points connected 
between various parts of the circuit, and 
a hell of a lot of fun. Aside from looking 
interesting, having something different 
in a tactile sense—something out of the 
Eurorack norm—100 Grit is a beautiful, 
interesting looking/playing offering, and 
makes perfect evolutionary sense as the 
third release from designer Eric Schlappi.

Setting aside its most obvious feature for 
just a minute, at its [triangle] core, 100 Grit 
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1U Tiles
Pulp Logic
pulplogic.com

In 2012, Pulp Logic created a new stan-
dard for a sub 3U modular format known 
as “Tile.” Like the original Moog CP sub-
format, Tiles were conceived as ‘helper’ 
modules, supplying basic functionality to 
augment larger flagship modules, and to 
allow for greater density in small systems. 

Multiple manufacturers have adopted the 
Tile standard, which includes specification 
for power input and vertical and hori-
zontal sizing, though several other man-
ufacturers have since developed other 1U 
formats. Tiles are presented in multiples 
of 6HP, and usually provide a utility func-
tion—level shifting, mixing, multiples, 
etc.—thus freeing 3U rack space for more 
complex or esoteric functions. Tiles are 
also inexpensive, with many available for 
under $50. Pulp Logic is especially adept 
at creatively utilizing unusual components 
in their designs.

One of these unusual components is the 
dual concentric knob,which is put to ex-
cellent use in the Attenuator-Offset tile. 
Resembling two knobs stacked atop a 
postage stamp, the Pulp Logic Att-Off fea-
tures attenuation on the smaller knob and 
bias [voltage offset] available on the larger 
knob. Attenuation is a critical function for 
almost every modular system—even more 
so in the current era of heavily parame-
terized digital modules—and the Att-Off 
supplies both attenuation and offset in a 
compact 6HP x 1u package.

The Breath Control tile is a unique ‘double 
wide’ tile, occupying 12HP, and is supplied 
with a rubber tube and mouthpiece to fa-
cilitate futuristic saxophone patches and 
other dynamically interesting techniques. 
Breath velocity is transmuted directly 
into control voltage, with the Velocity -> 
CV value of that conversion regulated by 
the “sensitivity” knob. Patching one of the 
CV outputs of Breath Control to a VCA or 
filter cutoff input is a great starting point 
to explore electronic wind instrument 
techniques; however, much unexplored 
patching territory exists with this control 
technique.

Another double wide tile, Selecter, uti-
lizes a five position blade switch [a more 
“ruggedized” version of the switch found 
on many Fender Stratocaster guitars] to 
choose between three individual inputs 
and two blended inputs. A, B, and C inputs 
are provided, which correspond to switch 
positions 1, 3, and 5 on the blade switch. 
Selecting one of these inputs sends that 
input directly to output. Positions 2 and 
4 sum their neighboring inputs together 
and present that sum at the output, much 
like the “in between” pickup selections on 
a Stratocaster. Unlike the Strat, however, 
any signal in the modular domain can be 
sent through Selecter, though it excels at 
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is a 24dB low pass ladder style filter with 
an OTA style VCA and a distortion circuit. 
The layout of 100 Grit is pretty easy to de-
cipher: you’ve got two audio inputs [In 1, 
In 2], inputs for voltage control over fre-
quency, resonance, and gain, a three posi-
tion gain switch, separate outputs for the 
VCA and distortion, and various feedback 
paths. There’s also a jumper on the back of 
the module which will let you compensate 
for pushing the resonance higher by add-
ing bass and volume. Having that on the 
front plate as a toggle switch might have 
been nice, but in my testing of the module 
I didn’t think too much about it.

I’ve seen Eric Schlappi perform a couple 
of times, and it’s obvious how much he 
thinks about the playability and live per-
formance aspect of his modules. I men-
tion this because one of my favorite fea-
tures [aside from those brass touchers, of 
course!] is the three-way toggle switch. It 
has a center [off] position, a x100 distor-
tion position to the left [which multiplies 
the distortion by 100], and a momentary 
switch on the right side that also increases 
the distortion by 100, but only for as long 
as you hold the switch in that position. In 
conjunction with the filter cutoff knob, 
which is directly to the left of the toggle, 
it means that you can change the distor-
tion parameter and cutoff frequency with 
your right hand while your left is working 
the brass touch points, making for a really 
interactive experience. When this method 
is employed, pairing the touch points with 
a ladder filter circuit really starts to seem 
like a genius move. 

100 Grit has a lot of tricks up its scratchy 
sleeve, and while there is little that is “nor-
mal” about this module, there is a lot of 
normalization happening under its face-
plate [which is, by the way, available in 
black or silver]. Four of the six function 
knobs [sans the large frequency knob] 
have alternate functions labelled on the 
front and are activated merely by leaving 
its input unpatched. Basically, the less you 
patch, the more the normalization takes 
effect and more distortion [via the nor-
malization] is added to the circuit. This 
brings about a sort of Catch-22 to the 100 
Grit. Do I patch it all up and modulate the 
hell out of this thing? Or do I leave it un-
patched and destroy some shit? It took me 
some serious soul searching to answer that 
question.

I really like the sound of the filter [though 

that’s not why you’re buying this], and the 
VCA is perfectly serviceable [again, not 
why you’re buying this], and the distortion 
spans a wide range and can bark with the 
best of them, but, eh...never mind, let’s talk 
about those brass touch points!

The touch points—these conduits into 
the inner workings of the module, and by 
relation, your entire rig—really connect 
you in a way that turning a knob, flipping 
a switch, hitting a plastic pad, or pushing 
a red-capped momentary button just can’t 
do. There’s so much thought and knowl-
edge needed to really get the most out 
of synthesis and the tools involved, that 
sometimes it’s nice to just be able to touch 
something, create some sonic destruction, 
and let go for a minute or two and forget 
yourself. I had so much fun with these, 
that it wasn’t until I pulled myself away for 
a few minutes and had a look at the quick-
start manual that I realized that while I was 
randomly messing with the brass knobs 
Schlappi has laid out and described exactly 
in what part of the circuit each of the eight 
touch points is connected to: Distortion, 
Filter frequency, Gain CV. . . there’s more 
control than what first meets the eye. 100 
Grit, with its associated brass touch points, 
are the modular synth version of bash-
ing a drum kit after a crap day on the job, 
and having it in my rig has been a very 
welcome and therapeutic solution to the 
internal combustion that can—and does—
easily form during a long work week. This 
one’s a hit for sure.
- Ellison Wolf
14 HP +12V 55mA -12V 70mA
Price: $260



waveform #2 fall 201943

switching between CV sequences and pat-
terns. With nothing plugged into inputs A 
or C, those inputs normal to a precise +1v 
and -1v respectively, thus allowing posi-
tions 2 and 4 of the switch to apply a 1 oc-
tave offset to the CV passing into input B, 
which is great for use with quantized CV.

One of the most popular tiles, the FSR 
[or Force Sensing Resistor], allows finger 
pressure to be harnessed as a performance 
element within a patch. Each FSR tile is 
6HP and provides a circular control pad 
[this is the Force Sensing Resistor itself], a 
pressure CV output that responds directly 
to the force applied to the control pad, as 
well as a Gate output that goes high when-
ever the control pad is pressed. The FSR is 
supremely useful for unique pitch bends 
and vibrato, triggering events in a patch 
and generally adding a human flourish to 
performances.

- Jason Degelman
Price: from $35

Morph
Sensel

sensel.com

The Sensel Morph is a controller interface 
about the size of [and bearing a physical 
resemblance to] an iPad. It uses overlays 
that change the functionality of the con-
troller in dramatic ways, and is connect-
able via USB or Bluetooth. It incorporates 
unmatched pressure sensitivity, including 
per-note pressure, pitch bend, and timbre 
functions. The Morph’s growing number of 
factory overlays include Piano, Music Pro-
duction, Drum Pad, and now the Buchla 
Thunder. Sensel offers an open source API 
for the Morph, allowing users to create and 
3D print their own custom overlays. In ad-
dition to working with the assignments in 
the SenselApp, defining commands are as 
easy as hitting the MIDI button and touch-
ing a destination on the overlay.

Each overlay is pre-configured with 

MIDI assignments, but can be customized 
in the SenselApp, allowing incredibly de-
tailed yet easy to assign parameters such as 
after-pressure, threshold, and more. These 
are saved to the device, and apparently 
can be used with just about any software 
production system. As a Pro Tools and 
Ableton user, I tested in those. The Morph 
worked great as a remote transport system 
with Pro Tools; however, it really shines 
with Ableton Live. Custom scripts can be 
downloaded for free and used with Able-
ton 10.

How easy it is to use the Morph in Able-
ton Live? You just power it up and plop on 
the keyboard overlay. In USB or Bluetooth 
mode, Ableton remembered the unit from 
my initial set up, with no connection nec-
essary. Placing a soft synth on a track and 
arming the MIDI input gives you instant 
access to a keyboard with Sensel’s “factory 
settings.” This includes basic mappings for 
each key with touch sensitivity, and vibrato 
for left and right movements. The buttons 
at the top include the option to remove 
the touch sensitivity, add harmonization, 
utilize transport, and more [though I did 
have to map the transport myself when 
using the factory settings]. Switching to 
the drum overlay, the Morph immediately 
knows what’s happened. Arm a new track, 
insert an Ableton kit, and the out-of-box 
settings are accurately mapped to the pads, 
including split-use functions such as open/
closed hi-hat, snare/rimshot, and so on.

If you envisioned a surface that reacts like 
an iPad as I did, you’re wrong. All of the 
Morph overlays are amazingly smooth and 
responsive. In fact, the Morph is ahead of 
the pack in the controller world, incorpo-
rating multiple functions per pad. Moving 
your fingers up and down or sideways to 
control vibrato, glide, or filters are all part 
of the endless possibilities with the Morph. 
For best response and accuracy, USB con-
nection is recommended; however, I really 
wanted to push the limits with a Bluetooth 
connection to see how it’d run. Tapping 
out simple melodies, beats, etc. worked 
just fine most of the time, and using it as 
a transport was no issue at all. In fact, the 
range in which it’s operable is impressive, 
making it easy to walk into the live room to 
track drums, etc., without loss of connec-
tion, which happens frequently with my 
iPad remote setup over WiFi. The battery 
life is strong, although there’s not a way to 
monitor outside of the single LED indica-
tor.

Looking through the other overlays, I bet 

you’d never heard of the Buchla Thunder 
before Sensel released their custom ver-
sion of it. Me either. It was created in 1989 
and apparently only 100 were produced 
by Buchla. Don Buchla was always a few 
years ahead of the game, and the original 
Thunder used capacitive technology to 
control its graphics overlay, displaying an 
unconventional array of touch-sensitive 
keys, with the left and right sides working 
in conjunction with each other. It’s soft-
ware, “STORM” had remarkable similarity 
to Ableton Live and enabled virtually any 
parameter of the instrument to be assigned 
and controlled via MIDI, in addition to 
triggering “Riffs” within the preset.

Fast forward to 2019, and the Morph’s 
Buchla Thunder recreation makes perfect 
sense for use with Ableton Live, the Buch-
la Easel, or anything else you’d like to get 
crazy controlling with it. Its unique mu-
sical interface helps the user to write and 
perform in new and creative ways, much 
like a brand new tuning you’ve discovered 
for guitar, or an effect pedal that’s unlocked 
a whole new layer of the imagination. The 
Thunder overlay features nine preset map-
pings that allow you to switch from instru-
ment to mixer, or choose from a variety of 
scales, and more. The only bummer about 
plopping on the Thunder overlay is that 
you’ve lost access to the Ableton transport 
or other surface you’ve spent so much time 
customizing. In my limited time with the 
Morph, I already see a use for multiple 
Morph surfaces, and the price certainly 
isn’t much of an obstacle to make this hap-
pen.

Speaking of, cost [$249,including one 
free overlay] is one of the most compelling 
elements of this powerhouse instrument. 
Most of the overlays would be well worth 
the price as a standalone instrument if this 
was the only thing it did, but addition-
al overlays can be purchased at $35 each, 
or at a discount if purchased as a bundle. 
More overlays are being introduced [three 
new ones were added while I tested and 
wrote about the Morph], and expand-
ed use outside of music applications has 
already started with their video editing 
overlay. Sensel’s Morph is an impressive 
new instrument connecting hardware and 
software, launching an exciting future with 
open source possibilities and upcoming 
developments from the company itself.

- Graig Markel
Price: from $249

by readers such as yourself, and our advertisers. please support waveform and our awesome advertisers.
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AI008 Matrix Mixer
AI Synthesis 
aisynthesis.com

Waveform contributor Abe Ingle’s AI 
Synthesis' Matrix Mixer is the newest re-
lease from AI Synthesis and an excellent 
project for those looking to add a versatile 
utility module to their system, and add to 
their DIY synth building resumé. 

Even though the demo module sent to 
me was fully built, looking it over it seems 
to be a pretty straightforward project to 
DIY as all of the components are through 
hole, and even though this is a 2 layer PCB 
project, it looks simple enough to attach 
them and shouldn’t present any problems 
when tackling the build.

Matrix mixers can be confusing at first 
glance, with their usual gridlock of knobs 
and jacks, but they are somewhat basic in 
concept, and are used to route audio or CV 
signals from multiple inputs to multiple 
outputs. Simple, right? The AI008 is buff-
ered and DC coupled, and has 4 inputs [1-
4], and 3 individual outputs [A, B, C] with 
one summed output [A+B+C], for a total 
of 4. With 12 potentiometers [4 inputs x 
3 outputs [minus the summed output] = 
12] to dial in the amount each input will 
send to each individual output, there is a 
lot of flexibility. Now, as far as matrix mix-
ers go, I think this is the most compact one 
I’ve come across for Eurorack. There are 
a few with less inputs/outputs, but other 
than that, the AI008 takes up a minuscule 
amount of space—only 10 HP— for what 
it can do.

In terms of layout, the AI008 is also about 
as straightforward as you can get. Each of 
the three vertical rows of potentiometers 
represents each input’s value going into the 
3 separate outputs [A, B, C]. If we take the 
A row [A1, A2, A3, A4], that means that 
A1 is the value of Input 1 going into Out-

put A. A2 is the value of Input 2 going into 
Output A, and so on. Just the same, B1 is 
the value of Input 1 going into Output B, 
B2 is Input 2 going into Output B, and on 
and on. At its most basic, I use this to send 
each input to more than one effect [delay 
+ reverb, for example], and also to send 
multiple inputs to each effect. Since a lot 
of effects—and modules in general—only 
have 1 input, this allows you to precisely 
mix more than one signal into the given ef-
fect, and in this way, it’s pretty much being 
used as a standard effects send on a mixer, 
which is helpful because I don’t have a ton 
of modules and need to maximize what I 
get out of each, especially effects. Being 
able to send multiple voices into one re-
verb, and being able to control how much 
of each voice is hitting that reverb is the 
real deal, and with the AI008, you could 
have 4 different voices all being thrown 
into each of 3 different reverbs, delays, or 
whatever. That’s a lot of functionality, and 
a ton of flexibility.

Where a matrix mixer really shines 
though, is when you start patching it back 
into itself, and/or use it to patch a module 
into itself, enabling you to create feedback 
loops, which works great with time-based 
effects such as delays, reverbs, phasers, 
etc. It can take a little fiddling to be able 
to get musical feedback and not just a 
high pitched whistle or what sounds like a 
deep moan, [“Ugh. You’re using me for a 
feedback loop again?”, says the oft abused 
spring reverb unit], which is why it’s so 
helpful to have the attenuators to dial in 
the right amount of signal.

Using the Matrix Mixer to route affect-
ed oscillators back into their FM inputs 
yielded some pretty interesting sonics, 
and if you’ve never mixed your LFOs and 
ADSRs together, then make sure you have 
an oscilloscope handy so you can see the 
craziness that can ensue. Using the Matrix 
Mixer is a great way to create really ob-
scure envelope shapes and gates/triggers/
pulses that are pretty hard to do otherwise. 
You can be pretty careless in terms of what 
goes into the input and the unconventional 
shapes [and thereby sounds when patched 
into a voice] that you’ll get will never be 
the same twice.

Like I said, this is a very straightforward 
matrix mixer, and I found it really versa-
tile, and nearly indispensable, when want-
ing to get the max usage out of my spring 
reverb [NOT just for feedback, thank you 
very much!], which has only 1 input. Being 
able to then put that into my Erica Synths 

Dual FX for some delay, and dial in input 
signal for the right the delay amount for 
each individual input was a treat. Feeding 
all of that back into itself via the Matrix 
Mixer really helped usher in a new dimen-
sion to both my patch and my patching. I 
hadn’t thought much about the fact that 
I didn’t have a matrix mixer, but it would 
be hard to go back now. It’s like unseeing 
something that you already had seen: im-
possible to do. The Matrix Mixer got me 
hooked on something I didn’t really know 
that I even needed, and once you get a taste 
of the AI008, you’ll start to see how creat-
ing more complex patches can be made a 
little bit easier—truly a good thing.
- Ellison Wolf
10HP 17mA +12V 17mA @ -12V 
Price: From $15-125

Fairfield Circuitry
Meet Maude Analog Delay

fairfieldcircuitry.com

The Meet Maude is a true bypass ana-
log delay pedal from Canada’s Fairfield 
Circuitry. Considering Fairfield’s abili-
ty to regularly release standout products 
that overshadow their previous hits, now 
seems as good a time as ever to remind 
everyone how funky, yet functional Meet 
Maude—introduced in summer 2014—
can be for any musical workflow. Meet 
Maude delivers dark, thick repeats and a 
number of features—seen and unseen—
in a compact and rugged enclosure. Input 
and output are standard ¼”, and its pleas-
ant violet LED isn’t blinding like a number 
of synth-friendly pedals from the last few 
years. Meet Maude’s controls and delay 
times are standard if you’re used to analog 
delays, with potentiometers dedicated to 
output [volume], bass/treble [tone], repeats 
[feedback], wet/dry [mix], and delay time 
[time], which runs from approximately 
50-500 milliseconds. The volume knob in-
troduces another gain stage to your overall 
signal flow, and provides an opportunity 
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Portal
Mystic Circuits
mysticcircuits.com

This seems to be the year for distortion, 
as a lot of awesome stuff has come out al-
ready. I have personally been waiting for 
harmonic stuff for a while, and so my at-
tention was grabbed with Mystic Circuits 
new module, Portal.

Portal combines harmonics with dis-
tortion, as well as pseudo wave shaping. 
According to the Mystic Circuits website, 
Portal wraps the input signal around itself 
up to 50 times, multiplying the harmonics 
of the signal it’s being fed. You can give it 

for a unique boost—though I almost al-
ways leave the level at 12 o’clock to achieve 
unity gain for a variety of instruments. An 
additional ¼” control voltage [CV] jack on 
the back of the pedal grants control over a 
few programmable parameters, selectable 
by microswitches inside the pedal with 
options for controlling feedback, delay 
time, or running an external effects loop. 
When used to control feedback or time, 
the usable CV input voltage range is 0 to 
+5 volts when the chosen parameter is set 
to its lowest value. Fairfield also threw in 
a couple switches to control some moody 
modulation and powerful compression.

Meet Maude demonstrates flattering 
tape-like echo characteristics with a dark-
er-than-usual timbre that gives this pedal 
its signature sound. “Dark” and “tape-like” 
are oft-used descriptions, so I should de-
fine what I mean here. With a sound like 
vintage ¼” tape machines and cassette 
tape echoes, Meet Maude rounds transient 
peaks and filters high frequencies [we’re 
talking at least 10k and above] in a more 
pronounced way than other analog delays.

Incoming signals first hit a discrete JFET 
compressor, switchable between “light” 
and “heavy” settings. Since this is the same 
compression circuit included in Fairfield’s 
“The Accountant”compressor pedal, I’m 
assuming their “light” and “heavy” ratios 
are the same: 3:1 and 6:1, respectively. This 
always-on section evens out the dynam-
ics of the feedback signal—not the dry 
signal—which heads straight to the mix 
control. In the “heavy” compression set-
ting, feedback becomes more sensitive and 
things can get intense quickly.

Turned clockwise, Tone lets more high 
frequencies into the delay signal path. 
Turned counterclockwise, more lows, 
with the center position attenuating lower 
mid-frequencies a bit. Tone also interacts 
with the feedback control by changing its 
threshold. The further clockwise [brighter] 
you go, the faster your delay will feedback. 
“High frequencies” here is a relative term, 
as the bucket-brigade device [BBD] at the 
core of any analog delay always loses high 
end as the input signal travels from capaci-
tor to capacitor. Meet Maude does this in a 
more exaggerated manner with a low-pass 
voltage-controlled filter gating the final de-
lay signal output. A loud incoming signal 
opens the filter, rolling off high frequencies 
as signal level decreases, and attenuating 
noise.

Control over modulation comes in the 
form of three switchable selections for 
OFF, LIGHT, and HEAVY. The modula-
tion section is pseudo-random, and may 
seem too limiting without a knob to dial in 
a setting, but I found the available settings 
provide plenty of flavor, and I appreciate 
that I don’t have to futz with knobs to get 
cool sounds.

While I have come to love what this ped-
al has to offer, I do find that the CV and 
output jacks could be confused for one an-
other due to a lack of proper labeling. Also, 
when the output volume is at maximum 
there’s an intrusive hiss. I find that to be 
charming for a pedal like this, but it may 
be unpleasant to others looking for some-
thing more pristine sounding. My one true 
gripe is the lack of stereo in/out or linking, 
and if there were ever a 2.0 model. . .

I find the combination of sound and fea-
tures in Meet Maude to be just right, and 
love its dark, saturated sound. For those 
looking for a unit to let them go wild or 
keep things conservatively vintage, Meet 
Maude is worth auditioning.
- Andy Jones
Price: $320

a triangle or a sawtooth to simulate oscil-
lator sync, but they say you don’t need a 
modulating oscillator to achieve the sync 
effect. They also say that complex sources 
will scream like they are from another di-
mension. This is absolutely true.

 Portal sports four big, easy to turn knobs 
in Mystic Circuits signature purple and sil-
ver aesthetic. Wrap controls the harmonic 
multiplication and when its corresponding 
LED is blue, that means the output voltage 
has hit the upper wrap threshold; when 
it’s red, the voltage has hit the lower wrap 
threshold. When you use the bias control 
to push the output into the lower or upper 
voltage rail, the LEDs will glow brighter 
than normal to indicate this. There is also 
a high/low switch, which sets the overall 
Wrap range. Bias adds a DC offset, Feed-
back controls feedback amount, and Track 
controls how well the wrap effect follows 
the signal. All parameters have attenuator/
attenuverter CV inputs except for Bias, 
which has only an attenuverter CV input. 
The attenuator/attenuverter knobs makes 
it so one can precisely mix in how much of 
the modulation is coming through, a nice 
feature to have on board. There is a trimpot 
on the back of the module for the Track 
CV, and turning this control clockwise will 
increase the dead zone size but limit the 
overall range of the parameter. Turning it 
counter-clockwise will decrease the dead 
zone size but also decrease the useful range 
of the knob.

 Portal sports three outputs: Wrap, which 
is the main output of the effect and offers 
an approximation of a modulo function 
achieved with analog circuitry. This means 
that once the input signal hits a certain 
threshold voltage, the output signal will 
be reset back to 0. The Round output per-
forms an integer division operation on the 
input, and Spike, which sends a trigger sig-
nal every time a new wrap happens.

I wanted to really push my sound so I 
decided to throw Portal’s output through 
more distortion. It’s a lot of fun, and it gets 
pretty intense at times, which is expected 
if you distort a distortion. I also flipped 
it through a distorted signal through the 
Portal. It got more interesting, but due to 
the nature of a signal wrapping feedback 
machine with adjustable tracking, it oblit-
erated lows while adding awesome har-
monics and cool dynamics, but is not bass 
friendly when it really winds up. I found 
myself either keeping it alone, or having it 
mid chain to add to it. Additive synthesis 
with EQ and a nice wet/dry blend really 
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open up another tier of effect, depth, and 
tone shaping.

I found that the harmonics effect when 
the toggle is in high mode and coming out 
of the Round output, overwhelms bass fre-
quencies when in full force. Using an Erica 
Synths Plasma Drive to process the sig-
nal not only softened the harmonics, but 
with both tracking oscillators on, gave the 
sound a much more spacious—though ag-
gressive—feel. To take it one step further, 
I modulated the dry/wet of the Plasma 
Drive resulting in a very complex dynamic 
of the softened harmonics of the original 
signal.

Modulating Portal’s Bias and Track pa-
rameters with a complex, chaotic source 
was extremely gratifying and offered some 
FM style control of the module. When si-
multaneously manipulating the input sig-
nal and the modulating source, I found 
Portal’s harmonics effect almost fighting 
the input signal, and using complex, chaot-
ic sources only amplified this disorienting, 
harmonics filled, whirlwind of sound.

 For those of you who like to make a 
massive amount of noise, Portal can fill 
that need. I took all three outputs and sent 
them out to different distortions to create 
as much dynamics as I could. One of my 
favorite tricks is to put a signal into the 
BASTL Dark Matter and use the Feedback 
out to do another chain. After routing the 
patch and with a little panning, I created 
a wall of sound with just enough variance 
from the different outputs to create a really 
devastating soundscape with a lot of sub-
tle shifting. Adding delay and stereo DSP 
proved to be a fantastic journey into what 
I’m coining “Harsh Noise Psychedelia.”The 
harmonics added to a screaming Trogo-
tronic 669, made it surreal and aggressive, 
and became even more intense when I sent 
that through a ping pong delay and an in-
teresting reverb.

 I love Portal. It’s a very unique and dif-
ferent take on distortion, wavefolding 
and harmonics and I highly recommend 
it, even if making way too much noise [is 
there such a thing?] isn’t your thing.
- Andy Simmons
12 HP
Price: $295

ADDAC506 VC Stochastic 
Function Generator

ADDAC System
addacsystem.com

 ADDAC System's 506 VC Stochastic 
Function Generator is a mouthful of a 
module name. Fitting, as the module is 
packed with functionality and dense with 
control options.

Weighing in at 20HP, the 506 follows 
ADDAC's utilitarian aesthetic and despite 
every square millimeter of panel being 
used for something, the module feels or-
dered and is very user friendly.

The 506 is an officially-licensed expan-
sion on the Stochastic Function Generator 
from Teia. Teia's version was a 2-channel 
model while ADDAC has expanded the 
506 to four channels. However, ADDAC 
has not made a straight clone. In addition 
to the expanded channel count, they have 
overhauled the microcontroller and added 
some well thought out utility functions to 
each channel.

ADDAC describes the 506 as a "Quad An-
alogue Core Envelope Generator and Slew 
Processor with digital control". And at first 
glance it looks to be a fairly standard AD 
envelope generator–albeit one with more 
than the average output options. The trick 
up its sleeve is the unit’s onboard random 
generators which can be used to modulate 
the 506's Rise and Fall settings.

Each of the 506's four channels feature a 
CV signal input (trigger, gate, or voltage to 
be slewed), a Gate out (high while the en-
velope is in its rise stage), and End of Rise 

(EOR) and an End of Fall (EOF) outputs 
which are configurable per channel–via 
jumpers on the back–to emit either a trig-
ger or gate during each respective stage. In 
addition to each channel's envelope out, 
the 506 offers two separate mix outs: an 
average of all four channels and a summed 
version. All six outputs are available simul-
taneously, which really provides for a ton 
of control options in your system.

Sweetening the package is the inclusion 
of attenuverters and offset controls for 
each channel. Coupled with each channel's 
curve pot (to adjust between linear and 
logarithmic) these utilities make it easy to 
dial in each envelope's response and level 
and greatly streamlines integrating each 
output's CV into a patch.

The 506's operation is further controlled 
by a series of four toggle switches (again 
per channel). You can choose between 
Trigger and Slew (whether the input at the 
Signal In jack will trigger the envelope or 
be slowed down based on the channel's 
Rise and Fall settings), Loop or One-Shot 
envelope behavior, and a speed range for 
the channel's Rise and Fall controls–select-
able between Low, Medium, and High. The 
fourth switch is a Lock, which allows each 
channel to have it's various parameters set 
independently.

The Rise and Fall times for the function 
generator are set by a group of four con-
trols: Rise Time Minimum, Rise Time 
Maximum, Fall Time Minimum, and Fall 
Time Maximum. Each channel's Rise/Fall 
settings can be independently or interde-
pendently set depending on each channel's 
Lock switch, and the Rise/Fall settings are 
CV controllable via their respective input 
jacks (and attenuverters!). Each mini-
mum/maximum pair specifies the range 
within which the random generators will 
adjust the respective time. If the maxi-
mum time is less than the minimum time 
the channel's random generators will not 
have any effect on the stage time. So if you 
want a standard Attack/Decay envelope 
or a simple LFO just dial the Rise and Fall 
maximums to zero. But where's the fun in 
that? The 506's randomization feature re-
ally elevates it from the crowd and makes 
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it a module that will reward the intrepid 
synthesist again and again. 

Using the 506 as a triggered, one-shot en-
velope is straightforward. As with a stan-
dard envelope generator, any trigger or 
gate will kick off the envelope's Rise, hold 
at the maximum voltage level (adjustable 
via the Offset and Amplitude controls) 
as long as the gate is open, and Fall once 
the gate is closed. The 506 makes it easy to 
add some variation to a patch by dialing in 
subtle, random changes in envelope times 
with the respective Maximum knobs. 

Chain a few (or all!) of the 506's chan-
nels together by patching the EOF Out of 
one to the Signal In of another and output 
a complex, randomly evolving envelope 
from the Summing Mix Out. Thanks to the 
simultaneous availability of each channel's 
signal, you can utilize each stage of the 
chain to modulate another component of 
your patch at the same time.

Need some LFOs in your system? Bored 
of your tried-and-true triangle or sine 
wave? With period times that stretch from 
audio rate frequencies to creeping cycles 
up to six minutes long, the 506 has got 
your back. Add some random variation 
in a channel's Rise and Fall time, offset or 
attenuate the signal to taste, and that stag-
nant tone you've patched up will jump to 
life. 

There is also fertile territory to be ex-
plored when pushing the looping 506 up 
to audio rates. Dialing in a 4-note chord 
and playing around with various random-
ization settings makes for some fantastic 
drones, alien speech, bubbling blips, and 
screaming, wild noise. It doesn't have to 
be crazy though. Using the CV ins for 
Min and Max allows a level of pitch con-
trol. While the 506 doesn't track V/Oct, it 
isn't too hard to get some passable melodic 
lines out of it.

In Slew mode, the 506 is great for adding 
subtle glide/portamento variations to a se-
quenced melody or bass line, or for lagging 
or softening some CV before piping it off 
to another part of a patch.

With the amount of inputs and outputs 
available, the 506 begs for some self-patch-
ing. Generating complex envelopes or 
LFOs is a blast and endless variations can 
be explored by plugging various EOR, 
EOF, and unused channel output signals 
back in to different parts of the module.

The 506 also has a 2hp-wide expansion 
module available that adds trigger inputs 
for each channel's random generator (al-
lowing the generation of a new randomiza-

tion value mid-cycle) as well as 4 CV outs 
for the random voltages produced by each 
channel.

ADDAC has created a compelling and 
fantastically enjoyable function generator 
in the 506. The randomization adds won-
derful variability to the signals produced 
and the inclusion of dedicated utility func-
tions only further the module's usefulness. 
I'm not one to complain about the inclu-
sion of "too much stuff " in a module, but 
those who value spaced out controls may 
find fault with the decidedly cramped 
real estate. I will admit I found the toggle 
switches pretty close together and more 
than once I inadvertently flipped a switch 
or two that I didn't intend to. However, 
these small irritations pale in comparison 
to the utility provided, the creative applica-
tions to be had, and the sheer fun of it all. 
The ADDAC 506 VC Stochastic Function 
Generator (phew!) will find its way into 
most of my patches from here on out.
- Sam Chittenden
20HP 200mA +12V 150mA -12v
Price: 340€, Expander 90€

Cursus Iteritas Percido
Noise Engineering
noisenegineering.com

Before diving into the wonderfully weird 
Cursus Iteritas Percido [CIP], allow me to 
fess up to being a bit of a Noise Engineering 
fanboy. I love their Basilimus Iteritas Alter 
so much that I have two, and their over-
all approach to module design completely 
changed the way I thought about how to 
[re]build my modular. Their aesthetics are 
also right up my alley: overtly digital, cool 
black panels, and control over just about 
everything. As such, I was very excited to 
try the CIP and, in particular, the Master 
Blaster knob. But more on that in a bit...

 At its core, the CIP is a complex wavet-
able oscillator. As is often the case in mod-
ular, it’s a lot more than “just” an oscillator, 
though, too. For one, the CIP includes a 
built-in AR envelope that can do every-
thing from controlling the behavior of the 
modules’ internal VCA to controlling any 
of the myriad module parameters via the 
CIP’s envelope send knobs. Each bipolar 
envelope send can, in turn, be globally 
modulated via the excellently named Mas-
ter Blaster knob. In other words, the CIP is 
already pre-patched to make a single enve-
lope do a ton of different modulation. This 
routing makes the module very simple to 
use in a naive way, particularly for percus-
sion patches. But should you want to get 
more complicated, almost everything, in-
cluding the AR envelope itself, can be ex-
ternally modulated.

 The easiest way to get a sense of what the 
CIP is capable of is by patching a simple 
kick drum patch. Mult an external trigger 
to the Oscillator Sync and Trig inputs, and 
adjust the envelope sends so that you can 
get a bit of harmonic movement as the in-
ternal envelope progresses. Or keep it sim-
ple and just use the pitch envelope send. 
Either way, once you start playing with the 
envelope behavior and oscillator tune, the 
range of the module becomes immediately 
apparent: a standard kick can easily shift 
into woodblock sounds, atonal clangs, 
and acidic bass with minimal effort. Com-
bine the fold parameter, and the CIP can 
get wonderfully squished and grimey, al-
lowing for all sorts of industrial-sounding 
crunch.

 I like starting with simple kick drum 
patches on the CIP because it’s so easy to 
expand out to building tom, snare, and 
bass patches as well. However, unlike many 
other complex oscillators, with the CIP, I 
found it more useful to think of building 
patches in terms of linear progression 
rather than layering. For example, there 
is no built-in noise oscillator on the CIP, 
which would usually limit your options for 
a snare patch. But what if you modulate the 
center, width, or edge parameters to create 
noise-like timbres that fade in or out over 
time? This is easy to do since the envelope 
sends are bipolar, so you can make the 
CIP’s single envelope work for transient 
bursts and decaying modulations. This ap-
proach to sound design is very much in the 
vein of additive synthesis, and it’s present-
ed in a simple and fun way on the CIP.

 Given all the modulation inputs, you 
aren’t limited to using the CIP’s internal 
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envelope for everything, either. There’s 
modes like “loop” where the internal enve-
lope turns into something akin to a gran-
ular window. I had a ton of fun with this 
mode in particular as it has a very distinc-
tive, lo-fi sampler effect when using short 
envelope lengths. There’s also a free-run-
ning oscillator mode, so you can use the 
CIP as a more traditional oscillator as well, 
in turn allowing you to self-patch the in-
ternal envelope and/or combine external 
envelopes for more complex modulation. 
The CIP might appear to be opinionated at 
first, but the various modes available make 
it almost overwhelmingly flexible. 

 Speaking of the CIP’s various modes, 
there’s three wavetable algorithms you can 
select from as well: Daubechies, Fourier, 
and Walsh. If you want to bone up on your 
advanced mathematics, there’s plenty of 
info out there on each algorithm, but it’s 
probably more fun to just flip the switch 
around until it sounds cool. 

 I wouldn’t suggest the CIP to people 
looking for an analogue oscillator because, 
well, it isn’t one. I’m also not entirely sure 
I like the module’s stepped pitch tuning, 
though that’s a minor quibble. The CIP is 
a blast, it can fill in a lot of different roles, 
and it has a MASTER BLASTER knob 
[please, more macro controls like this!!]. 
Also, if you’re thinking about the CIP, I’d 
highly recommend looking at the Noise 
Engineering website for their manual and 
patchbook, both of which are excellent and 
do a wonderful job explaining how you 
might go beyond percussion patches and 
start writing fugues on this thing.
- Brandon Ivers
24 HP  60mA +12V  60mA -12V
Price: $595

Medusa
Polyend/Dreadbox

polyend.com
dreadbox-fx.com

Grid controllers and sequencers have 
surged in popularity in recent years, of-
fering a variety of control techniques and 
layouts. For some, The Grid is the remedy 
for the ever-shrinking home studio and 
the need for increasingly mobile and re-
configurable electronic music tools. Pol-

ish electronic instrument manufacturer 
Polyend has already released several se-
quencers of this type to positive reviews, 
culminating in the release of the Polyend 
Medusa in 2018. The Medusa is the result 
of a collaboration between noted analog 
synthesizer manufacturers Dreadbox and 
Polyend to integrate an analog/digital 
hybrid synthesizer directly alongside a 
Grid-based sequencer. This configuration 
allows for immediate pitch sequencing of 
the synthesizer and direct control of other 
synthesizer parameters from the Grid. For 
2019, software version 2.0 was released, 
adding features and usability updates. The 
Medusa is quirky, and not without issues; 
however, it’s also a new and unique idea in 
a crowded synthesizer market, truly merg-
ing the efforts of two emerging electronic 
instrument companies.

The Polyend Medusa strikes an unusual, 
elongated pose among tabletop synthesiz-
ers, laying across the desk like the Monolith 
from 2001: A Space Odyssey. A brightly lit 
8x8 grid of pads covers the left side, and 
the six oscillator analog/digital synthesiz-
er occupies the right hemisphere, with the 
preset and sequencer management section 
in the middle. The pads themselves offer X, 
Y, and Z modulation of various target des-
tinations on the synthesizer; simply move 
your finger around on the last pad pressed 
to hear aftertouch-like effects. Two small 
screens are present: the central screen is 
the primary screen, used to set parameters 
and choose presets, while another dedicat-
ed screen in the allows the five [!] LFOs to 
be easily modified and routed to a variety 
of destinations. The synth case itself is stiff, 
feels solid, and is fairly shallow; the rear 
panel offers MIDI I/O, USB, phones, and 
monophonic audio input and output. The 
knobs used are fairly unusual, with caps 
recessed slightly into the front panel. 

The synthesizer attached to Medusa 
presents itself initially as a monophonic 
synthesizer, but closer inspection reveals 
that it is actually paraphonic, allowing 
independent pitch control per oscillator, 
mixed down a single filter/VCA chain. The 
oscillators can be allocated as either six in-
dependent single oscillator voices (three 
analog, three digital), three dual oscilla-
tor voices or a single massive six oscillator 
voice—all played or sequenced directly 
from the Grid. The fundamental sound 
of the analog oscillators is good, and the 
digital wavetable oscillators add a welcome 

layer of interest to the sound. Each oscilla-
tor flows to its own dedicated VCA before 
being mixed down to the filter/VCA chain, 
allowing modulation sources like the LFOs 
to change the amplitude of each of the six 
oscillators independently! This unusual 
feature opens up some great sound design 
possibilities, allowing digital and analog 
timbres to phase in and out of audibili-
ty, independent of the final VCA and the 
tempo of the sequencer. Noise [also with 
a dedicated VCA] and an External In are 
also mixed alongside the oscillators before 
entering the filter.

The filter is analog, switchable between 
12db lowpass, 24db lowpass and highpass 
settings. The sound of the filter is solid, 
though not particularly lively. The filter is 
modulated by a dedicated DADSR enve-
lope generator, with the extra Decay stage 
being a helpful addition that is often over-
looked on groovebox-type synthesizers. A 
wide range of envelope lengths can be ob-
tained, and additional envelopes can mod-
ulate the VCA or other parameters—just 
hold down the dedicated button for the 
Envelope [or LFO!] you wish to use, and 
move or press the parameter you wish to 
modulate on the synthesizer. Voila! Your 
modulator now has a target! 

The Grid enables both playing and re-
cording patterns directly to the synthesizer 
in Note mode, but also grants the ability 
to capture parameter changes on each pad 
in Grid mode—i.e., parameter locks. A 
typical workflow may include live-enter-
ing your pattern [up to 64 steps] in Note 
mode, then switching to Grid mode for 
per-step modification of synth parameters 
and other performance tricks. In this way, 
each individual preset can actually con-
jure up a multitude of sounds, as selecting 
a new pad in Grid mode can alter many 
synthesizer parameters at once. Notes can 
also be programmed into the sequencer 
via the central encoder without leaving 
Grid mode. Chords or single notes may 
be entered, and a MIDI keyboard may be 
substituted for Grid input. An Arpeggio/
Transpose function can add variety to sim-
ple, short patterns. Drone mode pauses the 
sequencer and latches each oscillator open, 
allowing the many modulation options on 
the synthesizer to really shine. 

The Medusa can truly impress as a lead 
synthesizer—for artists that enjoy detailed 
sonic breakdowns and rapid shifts in mod-
ulator frequencies [ala Dubstep], the Me-
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Manther Growl
Malekko Heavy Industry

malekkoheavyindustry.com

I’m a fan of full voice Eurorack modules 
and have a few in my rig. While they can 
be pretty utilitarian, and not as flashy or 
exciting as having different modules from 
different manufacturers to play with, I like 
the fact that they’re self contained, and that 
whoever made it, did so with a vision of 
what they wanted it to be as a whole, not 
just part of an unknown mixture of mod-
ules. Looking at the features that the Man-
ther Growl boasts on its faceplate–which is 
quite a lot in a relatively compact space–I 
couldn’t wait to get it powered up to see 
what makes this module, um. . . growl.

A pared down version of the Manther 
desktop synth, the Growl uses the much 
revered CEM3340, an IC that was brought 
out of retirement in 2016 by the original 
manufacturer, Curtis Electromusic. This 
is the same chip that gave voice to vin-
tage synths such as the Sequential Pro-1, 
OB-Xa, and the MemoryMoog, among 
others. Growl puts the CEM3340 to good 
use, having simultaneous Square, Triangle, 
and Saw waveform outputs, each with their 
own level controls, and CV in. You can get 
pretty crazy using LFOs and envelopes to 
modulate each waveform, and there’s also a 
Waveshape control with its own level con-
trol, as well as CV in for that, with a switch 
to select either Triangle wave only, or all 
waves to be affected by the Wavefolder. All 
of the wavefolding happens after the sig-
nal passes through the filter, and speaking 
of the filter. . . according to the Manther 
manual [manthual?] the filter is “based 
on” an SSM2044 chip, and sounds great. 
Frequency cutoff has CV in as does Res-
onance control. There is an ADSR for the 
VCA [with an invert switch] and the VCF, 

The patch doesn't lie. 
- Anonymous

dusa will be the performance weapon of 
choice. Alongside a drum machine, the 
Medusa can be a great tool for minimal 
artists; basslines and melodies are its forte. 
However, the Medusa’s sonic power has 
limits: the oscillator section itself is in fact 
a limited palette, with the digital oscillators 
all accessing identical [and rather small] 
wavetables. The analog oscillators can 
also tend to ‘overwhelm’ the sound of the 
digital oscillators in many scenarios when 
their respective volumes are matched on 
the Mixer; an amplitude boost could help 
give the digital oscillators a more leading 
role. The Grid offers extensive parameter 
locked control of all synthesizer parame-
ters, alongside many amazing modulators 
within the synthesizer itself—perhaps 
more modulation than is needed [though 
who can really object to excessive modula-
tion!?]. Additionally, the lack of an effects 
section may not bother studio musicians, 
but for those that wish to employ the Me-
dusa as a standalone instrument, the inclu-
sion of delay and reverb would have been 
welcome. This issue is perhaps the most 
easily remedied—alongside a good FX 
unit, the Medusa transforms into a genu-
ine ambient time vampire. 

For those seeking a break from tradi-
tional keyboard input or step sequencers, 
the Grid is enticing. The Grid can also be 
challenging, especially for artists not used 
to creating melodies with this paradigm, 
and inexperienced Gridders should not 
expect instant gratification from this new 
‘recipe’ of synthesizer ingredients. Still, the 
investment of time to learn this system is 
worth it—the manual is informative and 
conversational [make sure to grab the 2.0 
version!], and the performance and sound 
design capabilities of the Medusa are sub-
stantial. Though it may require more time 
and effort to learn than a traditional syn-
thesizer, the Polyend Medusa will reward 
frequent human interaction and attention, 
and will delight electronic artists searching 
for something fundamentally different. 
- Jason Degelman
Price: $899

and both ADSRs have their own Gate in-
puts, and the ability to control the amount 
of the envelope in the outputted signal via 
their respected LED Level sliders. I like 
being able to mix the envelopes into the 
overall sound, something that is common 
enough, but still not found on every enve-
lope generator. With the Level all the way 
up, the ADSR is bypassed on both, and 
each ADSR also has its own output to hook 
up with other modules.

An onboard LFO [choose from Sine, 
Square, Ramp, Saw, or Random] further 
increases the amount of modulation the 
Growl can do without ever leaving its 
own neighborhood, and is normalled to 
and has Level controls to modulate Pitch, 
Pulse Width, and Filter cutoff. There’s also 
an LFO output for syncing up to external 
sources. Bringing external audio into the 
Growl to process through the Growl’s filter 
is done via the Ext in, and along with se-
lectable octave range, a fine control and a 
1v/oct input rounds out all of the functions 
this module advertises on its front plate.

As you can see, the Growl’s got a lot to 
offer, and everything that’s on there makes 
sense; there’s nothing wasted and nothing 
superfluous, which is important because 
with all of these features, the Growl’s con-
trols could have become really crowded, 
really fast. For the most part the layout is 
perfect: There’s plenty of room for fingers 
and cables; the knobs aren’t flashy but have 
a good feel; and the LED enhanced sliders 
at the bottom help break up what would 
otherwise be a monotonous onslaught of 
said knobs. I’m a fan of using sliders for 
ADSRs anyway, so it was and is a welcome 
sight. I’m not such a fan of having jacks in 
the middle of a module, something that the 
Manther Growl has, and I’ve heard people 
complain about this fact on other modules, 
which makes sense until you realize that in 
a 6/9/12U [and more] system—basically 
any system that has more than one row in 
it—every module has cables in front of it 
from other modules, not to mention mod-
ules that have jacks lined up vertically, etc., 
so it turns out to be neither here nor there. 
Still, I probably would have opted to put 
the jacks at the bottom, below the sliders, 
but either way, it wasn’t an issue and didn’t 
hinder my playing or enjoyment of the 
Growl in any way.

As for how it is in play, I liked the 
Growl. A lot. The combination of the 
CEM3340 and the filter was pretty easy to  
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Buchla 282e
Keen Association

facebook.com/KeenAssociation

When a new Buchla-format module 
emerges from a third-party manufacturer, 
in this case Keen Association, it's exciting. 

get, umm. . . growly and aggressive, and 
adding the waveshaper into the mix, the 
sonic possibilities are awesome and end-
less. There are so many options to tweak, 
change, modulate, etc., that I exhausted 
almost all of the outputs from my XAOC 
Devices Batumi patching into it while us-
ing the Growl’s internal LFO on random 
patched into the 1v/Oct to give it some 
pitch movement. The 1 V/oct tracked well, 
and Growl does excellent formant acid-y 
leads with a tiny bit of modulation on 
the VCF cutoff. Patching out of the VCF’s 
ADSR and into the Waveshaper was cool 
and yielded a lot, from 70s Heavy Metal 
backwards LP satanic messages to LPG 
type stuff, depending on the ADSR’s set-
tings. Patching the Growl through with 
Sonocurrent’s M T2D that I was testing at 
the same time [see the review in this issue], 
I had a really killer squashed techno lead 
like a coked-up roller derby Wolfman Jack 
pitched high through a vocoder. While 
turning every knob and looking in every 
crevice, I noticed that when nothing ex-
ternal was patched in, and the EXT input 
knob was turned all the way, it would in-
troduce harmonics into the voice. It added 
a little something extra and was kind of a 
fun trick to add a little extra meat to the 
sound. I usually kept that cranked.

The sounds of Growl really got me; how-
ever, there are a couple of things that I wish 
the Growl had: the first being that the LED 
enhanced sliders would change intensity 
in relation to voltage, as that would have 
been nice to have a visual indicator of the 
outgoing envelope cycle/s. Also, an LFO 
speed input [and visual indicator as well] 
would be nice so that you could use an 
external clock to control the Growl’s LFO 
speed. This is something that constricted 
my patching as I had to use the Growl as 
a master clock if I wanted to have the LFO 
synced with other modules.

Either way, I’ve thoroughly enjoyed my 
time with Growl, and this module is a 
powerhouse. I really liked its sound, and 
with the onboard waveshaper, and the 
two ADSRs.  .  . Again, there are so many 
options for control/modulation, you can 
patch it into itself in a ton of ways. Really 
flexible, really great sounding, and really 
intuitive? Sounds good to me.
- Ellison Wolf
26HP   300mA +12V   200mA -12V
Price: $499

Filter 8
Joranalogue

joranalogue.com 

Belgian company Joranalogue make 
high-end, utilitarian appearing Eurorack 
modules, and so far, the Filter 8 is among 
their most highly regarded. However, I 
have to admit to being a bit skeptical re-
garding the online fervor over this partic-
ular module. What could possibly be so 
interesting about yet another OTA-style 
filter? It turns out, quite a bit. After a cou-
ple hours into playing with the Filter 8, I 
realized how many things it brings to the 
table that I wish other filters of its type had.

Before getting into the unique functional 
aspects of the Filter 8, I should note that 
this module is among the most dense, 
well-constructed electronics I’ve seen to 
date in Eurorack. Not only does it sport an 
impressive weight for its size, but the actual 
guts of the module are clearly built to last. 
This is one of the few modules I wouldn’t 
be afraid to take on the road.

Functionally, the Filter 8 has an obvious 
primary purpose: it’s a classy sounding 
multi-mode filter with eight separate out-
puts, one for each filter type. But perhaps 
less obvious, yet equally useful, is how 
easily it can shift tasks to being a beautiful 
sounding analogue oscillator, an LFO, or a 
percussion module. This is aided largely in 
part to several extra inputs and/or controls 
that make these additional functions more 
convenient.

So far, my favorite thing to do with the 
Filter 8 is make feedback patches. Joran-
alogue have made this just a bit easier by 
providing two main inputs to the module, 
eliminating the need for an external mixer. 
This might seem like a small thing, but I 
found myself patching a lot more feedback 
loops than I usually do just because of that 
extra input.

Self-patching the Filter 8 is similarly 
convenient. High resonance values on the 

filter will allow for self oscillation, and 
with accurate pitch tracking you have a 
clean and accurate sine wave oscillator at 
your disposal. However, with some clever 
self-patching you can also generate saw 
waves by using the BP4 output to mod-
ulate the Filter 8’s exponential FM input. 
Using the other outputs results in rectified 
or curved variations of saws, which is also 
quite fun to experiment with.

Another clever feature of the Filter 8 is 
the “ping” input, which allows you to ex-
cite the filter core with a gate or trigger to 
make simple, snappy percussive sounds. 
Using cutoff and resonance as amplitude 
and decay, you can get all manner of bass 
drums, toms, and more. For example, sub-
by bass drums can be had by simply using 
the filter’s low pass outputs; if you’re look-
ing for a higher pitched or more mid-range 
sound, go for the bandpass output. This is 
all possible because the Filter 8 includes a 
simple transient generator that is triggered 
by the ping input.

Overall, my favorite thing about the Fil-
ter 8 is how Joranalogue recognized a lot 
of “typical” filter tasks people do in modu-
lar [i.e., feedback loops, ping sounds. FM, 
etc.] and made them easier and more space 
efficient without sacrificing modularity. As 
a result, the Filter 8 is hardly just a filter. I 
found myself using it equally as an oscilla-
tor or a percussive source, and that kind of 
flexibility is part of what makes modular so 
fun in the first place.
- Brandon Ivers
12 HP  75mA +12V  75mA −12V
Price: $295
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Upon seeing a picture of the Quad Tran-
sevent Generator Model 282e, I had no 
idea what it did, but I knew I had to have 
it. I'm so glad I pulled the trigger, because 
the 282e is extremely powerful, it fits per-
fectly into the Buchla paradigm, and it is 
rare, with only about 20 originals being 
produced by Buchla back in the 70s. 

In simple terms, The Quad Transevent 
Generator Model 282e is a control voltage 
source. Inspired by the classic Multiple 
Arbitrary Function Generator Model 248 
(the MARF) I think it could be best com-
pared to the Rossum Electro-Music Con-
trol Forge. The 282e has four independent 
sections, each of which offers a multi-seg-
ment continuous control voltage series, or 
"transevent." The 282e interface provides 
controls and a display to allow you to use 
an Etch-a-Sketch approach to define a 
transevent on a Cartesian plane, using an 
"X" knob and a "Y" knob to draw a shape. 
The X axis has a time dimension, from 
.10 seconds to 17 minutes and the Y axis 
has 255 points of resolution which allows 
you to draw a shape on the graph, inter-
secting at different points. A vertical line 
moves through the transevent and outputs 
the control voltages that are defined in the 
series in one of three directions: forward, 
backward, or ping-pong. The 282e also 
has a pulse grid that allows you to create 
a pulse anywhere in the series, and as the 
282e moves through the transevent, it will 
fire a pulse at any point where one is de-
fined.

With the 282e you can create all kinds of 
interesting and complex functions which 
you can use as envelopes, LFOs, and much 
more, though despite its CV shaping and 
pulse outputs, it is not really intended for 
making sequences. Unlike envelope gen-
erators, which produce specific transient 
functions (like ADSR), the 282e allows you 
to create arbitrary transient functions that 
are much more expressive and give you 
more dynamic control over modulation.

The UX of the 282e panel is laid out well 
and easy to use. Each section has a pulse 
input for start/stop, a CV input for mod-
ulating the time, a CV output, a pulse out-
put, and an Edit button. There's an "Edi-
tor/Programmer" window that is shared by 
all four sections. Pressing the Edit button 
for a section displays its transevent in the 
Editor/Programmer window, where you 
can use the X and Y knobs to set the pa-
rameters of the series. The "Curve" button 
simplifies drawing a curve through a de-
fined area of the series, rather than requir-

ing you to meticulously use the X and Y 
buttons. If you've ever drawn a curve on a 
Etch-a-Sketch, you'll appreciate the Curve 
button.

When I got the 282e, I enjoyed drawing 
different shapes and sending the CV to all 
kinds of different inputs, like Timbre on 
the 261e Complex Waveform Generator 
to modulate the waveshape. The 282e re-
wards exploration and the graphic display 
helps with using one's imagination. Modu-
lating the time series of the function makes 
for some really expressive control voltages. 
For example, turning off cycling and send-
ing a pulse at the end of each section to 
start the section that follows will result in a 
pretty crazy envelope.

The 282e is the first third-party module 
to offer a preset manager, a feature which 
had previously only been available in two 
Buchla modules [the 206e Mixer, and the 
225e MIDI Decoder]. The preset manag-
er in the 282e is simple to use and offers 
a grid of preset locations which you can 
select with the encoder, as well as a for-
ward and back button to move through the 
presets. It doesn't have naming or control 
voltage addressing of presets, which is a 
limitation that can be frustrating in live 
performances, however, the preset manag-
er has the unique feature of being able to 
turn off "Remote Enable" for all modules, 
disconnecting them from the preset sys-
tem, so that you can easily switch presets 
for specific modules in a live performance. 
One other quibble with the preset manager 
is that it locks up with some modules that 
Keen Association were unable to test, in-
cluding the Polyphonic Rhythm Genera-
tor Model 252e and the Duophonic Pitch 
Class Generator Model 260e. Fortunately, 
the preset manager can be easily turned off 
with a switch on the back.

The 282e is an innovative use of the Ar-
duino platform to provide a powerful, 
expressive, upgradeable, and fun module, 
without feeling like it's a computer. It re-
wards exploration and the graphic display 
really helps with using one's imagination, 
though at the same time it benefits from 
understanding what you want to happen 
and how it fits into one's own Buchla in-
strument. In the absence of a modern, 
e-series MARF 248, the 282e does an ex-
cellent job of providing an extensive de-
gree of control over the dynamic aspect of 
one’s music, and has thus become a corner-
stone in my Buchla modular instrument.
 - Robert Standefer
Price: $1,700

Stereo Dipole
Steady State Fate
steadystatefate.com

There seemed to be quite a bit of buzz 
about Steady State Fate’s Stereo Dipole fil-
ter a while back, and I finally had a chance 
to sit down with it. I was already a fan of 
Steady State Fate’s clean look, clear label-
ing, and well-built modules, and the Ste-
reo Dipole is no exception. Sporting two 
identical filter sections [A + B], the Stereo 
Dipole is a stereo multi-mode filter with 
each filter section containing two filter 
cores with Pole and Dipole outputs. There 
is also a mono sum of all four outputs in 
the Dipole AB out. Both filter sections 
have their own FREQ[uency] controls 
with V/OCT in [tracking at 1v/Oct] as 
well as RES[onance] control—with CV in 
and attenuators—that is a master control 
for both peaks for each filter section. There 
is also a stereo resonance control [ST-RES] 
that is the culmination of both channels’ 
RES, which works well because you can 
dial one side’s resonance, then the other, 
and then have control over both to mess 
with the overall resonance through the DI-
POLE AB output. There’s a STEREO FRE-
Q[uency] that controls the frequency of the 
DIPOLE AB output after passing through 
each filter’s individual FREQ, which con-
trols the cutoff for both the main VCF and 
its dipole partner. Each channel also has a 
SPREAD that moves the secondary filter to 
and from the primary VCF, with a span of 
+/- 5 octaves. The SPREAD CV in can also 
be used to track 1v/Oct for the secondary 
peak for each section, which can make for 
some awesome melodic disruption, among 
other things. And this thing isn’t called the 
“Stereo” Dipole filter for no reason, as In-
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Mimeophon
Make Noise
makenoise.com

Continuing in the vein of Make Noise's 
latest module releases, the Mimeophon is 
a stereo module fitted with an attractive 
black panel and adorned with their trade-
mark font and hieroglyphic labeling. Made 
in collaboration with SoundHack and 
billed by Make Noise as a "multi-zone col-
or audio repeater," the Mimeophon blurs 
the line between delay module, effects 
unit, audio looper, and synth voice, and of-
fers a veritable universe of sound sculpting 
possibilities.

The Mimeophon features of a pair of ste-
reo ins and outs, a wet/dry Mix knob, and 
five main control sections: Repeats, Zone, 
Rate, Halo, and Color. In addition, the Mi-
meophon has a few buttons at the bottom 
labeled Flip, Hold, and Skew, a Tempo 
in for clocking the delay line, and a Rate 
output. Despite everything being fit into a 
modest 16HP, the Mimeophon feels great 
and retains an easy performability. Make 
Noise modules can appear a bit cryptic at 
first, but the Mimeophon is for the most 
part intuitive, ergonomic, and most im-
portantly, damn fun.

While it is possible to consider the Mi-
meophon in terms of discrete parts, each 

put A is normalized into input B which 
will grant you a stereo output with only a 
mono signal as the input. 

Each of the possible four filter peaks can 
also be switched from a LPF, BP, or HPF 
and you can chain them either in series 
or parallel. There are all sorts of interest-
ing combinations [324, according to my 
rusty math] you can make with just the 
variations in modes and chaining, all be-
fore introducing any sound possibilities 
into the module. You can make a variable 
band pass filter by having a channel’s Pole 
out be an HPF with the Dipole a LPF, and 
moving the SPREAD to control the band-
width, while using the respective channel’s 
FREQ to mark the HP set point. Also, if 
both peaks are set to the same filter type 
[say, LPF], then the filter cutoff slope dou-
bles, going from 12dB to 24dB, something 
I’ll never say “no” to.

Each section also has a DRIVE control to 
add everything from subtle harmonics to 
squaring off a sine wave to give it some lit-
eral teeth. You’ve got a visual indicator for 
both the frequency and resonance by way 
of the two LEDs, and lastly, each channel 
has an audio in so you can, you know, filter 
some shit from other modules. 

If you need to read the above paragraphs 
a few times, don’t feel bad. For a filter [all 
right, DUAL filter] module, it’s a lot of con-
trol options and routing to take in. If you 
haven’t yet grasped the potential of this 
thing, strap in. Putting the DIPOLE AB 
output through a spectrograph is a great 
way to see the basics of the Stereo Dipole 
filter as it relates to the actual four poles. 
You can see [as well as hear] the change 
in spread of the dipole in relation to the 
main filter peak of each section when you 
adjust the SPREAD for each filter section, 
and then see the two peaks move in unison 
when tweaking that section’s FREQ while 
still keeping the same spread amount. Do 
the same to the other filter section, and 
this way you can create 4-note chords, in 
whatever harmonic way you desire, all 
while moving the overall frequency via the 
STEREO FREQ knob. Since there’s also a 
Stereo V/OCT that controls the sum of the 
two V/OCT sections, when everything is 
adjusted accordingly, you can get all sorts 
of melodies and dissonance coming out 
of the DIPOLE AB out. If you crank each 
section’s RES into self-oscillation, the Ste-
reo Dipole tracks well and can be used as 
an oscillator, and if you tune the FREQ 

and SPREAD to its lowest setting on the 
same section you can get an LFO that can 
be patched into the other filter section for 
some nice self patching. Tune the FREQ/
SPREAD higher and patch into FM IN on 
the other section and get some crazy di-
pole FM. The Stereo Dipole’s best friends 
are a handful of LFOs and some EGs, ba-
sically anything that you will modulate it. 

With the main V/OCT input you can get 
some pretty bizarre melodies, sequences, 
or whatever, and with the DIPOLE AB out, 
I was able to dial in the four filters to get 
what those of the Bell Telephone era will 
recognize as the tone you’d hear when you 
left a phone off the hook for a while.

When all four filters were set at HP and I 
patched a square wave LFO into A-IN, and 
a sine wave LFO into V/OCT-B and out-
putted the DIPOLE AB, I got a nice ticky 
rhythm. Another LFO into the RES-A and 
this thing turned itself into a rhythm ma-
chine. Changing a few parameters gave me 
some plucky sounds reminiscent of drop-
lets from a leaky faucet into a cereal bowl 
that was left in the sink.

My only gripe about this module is that 
the STEREO RES is a bipolar control, while 
RES A/B is unipolar. On all of the smaller 
potentiometers [RES CV, FM LVL, etc.] 
there is a colored band that encircles the 
controller, and if there’s a break in the mid-
dle, such as for the FM LVL, then it is a bi-
polar control, a helpful denotation. I don’t 
always remember everything about each 
module after stepping away from it, and it 
would have been helpful to have consistent 
markings to help remember which control 
is unipolar vs. bipolar.

But I can tell you that’s really not going to 
be a problem for me and the good ol’ Ste-
reo Dipole as I foresee a very long partner-
ship. I’ve really only hinted at some of the 
potential of this module; there’s simply not 
enough room to extol all the virtues here. 
It’s hard to say that there’s a lot to learn 
about the Stereo Dipole as much as there’s 
a lot to play with.

 Normally, when I get a filter in my rack, 
I use it to, you know, filter stuff, but with 
the Stereo Dipole I barely got to that. I’m 
not immune to the inherent pleasures of 
the classic simple filter sweep, but I had so 
much fun utilizing this as everything but 
a typical subtractive filter, that all of my 
“normal” filter duties are going to be con-
tracted out to other, more standard filters.

Rumor has it that Solid State Fate is soon 

to come out with their Zero Point Oscil-
lator [ZPO], and I’m saving space in my 
rack beside the Stereo Dipole filter for it. It 
is my rack’s [Steady State] destiny. I mean 
Fate. Either way, I am very excited about 
the Stereo Dipole and our stereophonic fu-
ture together.
- Ellison Wolf
20HP 150mA +12V 150mA @ -12V
Price: From $399



waveform #2 fall 201955

section of the unit interacts with the others 
in significant—sometimes subtle, some-
times extreme—ways.

The Mimeophon has three main areas of 
sound processing: The main "delay" sec-
tion consisting of the Repeats, Zone, and 
Rate sections, Halo, and Color.

Halo "smears" the sound and fills in the 
space between individual notes with a 
washy haze. As the Halo amount increas-
es, the initially subtle, slightly reflective 
character of the sound gets progressively 
smoothed and with the knob set midway, 
the signal isn't obscured or lost in the mist, 
but gains a pleasing stereo depth. For the 
majority of the Halo range, the effect is kept 
out of the Mimeophon's feedback chain, 
but at settings approaching the maximum 
changes this behavior and allows some of 
the "smeared" signal to enter the feedback 
path, giving rise to more dense, lush rever-
berated tones.

Color, at first sweep, sounds similar to a 
low-pass filter, ranging in tone from very 
dark at to bright and shimmery. A closer 
listen reveals a much more subtle side to 
the timbres. As with most all of the Mi-
meophon's controls, the Color's response 
is affected by—and is affecting—its rela-
tionship to other settings. Depending on 
their respective positions, the Halo and 
Rate controls combine with Color to add 
pleasing, tape-like pitch modulations to 
the repeats. With different variations of 
knob positions, clearer timbral shifts can 
be injected into the repeated sound, grow-
ing increasingly darker or brighter with 
each echo, and longer trails can have an 
intriguing, almost mournful decay. The 
Color control will also attenuate the signal 
and when dialed fully counterclockwise, 
the Mimeophon can be used as a sort of 
low-pass gate when patching an envelope 
or gate signal into its CV jack.

The main event is the Mimeophon's nest-
ed signal architecture, which is comprised 
of an audio buffer that is divided into eight 
overlapping Zones. Each Zone is a win-
dowed section of the buffer. The Zones 
comprise varying repeat times ranging 
from just over 1ms up to almost 42 sec-
onds. This wide range allows for a vari-
ety of delay-based effects like chorus and 
flanging, more straightforward echoes, 
and upward into full phrase looping. The 
Repeats control sets the number of times 
an incoming signal will be repeated, while 
the Rate sets the frequency of the repeats—

aka the "delay" time. The nested architec-
ture of the buffer and the manner in which 
the individual Zones overlap, allow the 
Mimeophon to be leveraged in fun, sur-
prising, creative, and mesmerizing ways. 
Zones can be switched by manual or CV 
control at any time, and provide a smooth 
transition between the various delay times 
set by the Rate control. When the Mim-
eophon is not clocked, any adjustment in 
Rate is accompanied by a Doppler-effect 
pitch shift. Coarse rate adjustments can be 
made without this effect by using the Zone 
controls to jump between different time 
ranges. Patching a clock into the Tempo 
in allows the Rate control to be modulated 
without any Doppler effects and chang-
es the functionality of the Rate knob into 
a clock divider/multiplier. In addition to 
the main Rate control, the Mimeophon 
also has a microRate jack. The microRate 
will always implement the Doppler effect 
even when the unit is tempo-synced and 
can add subtle movement, chorus-like ef-
fects, or vibrato in any of the Zones. The 
microRate control will also track 1v/oc-
tave while the Mimeophon is in the lowest 
Zone, opening up the module for a num-
ber of pitch-tracked applications.

The Mimeophon makes for some fan-
tastic Karplus-Strong style synthesis, and 
is one of the real standout features of the 
module. Simple impulses or clicks can be 
used to excite the feedback loop and begin 
sculpting any number of plucked or string-
like timbres. With a constant noise source 
fed into the Mimeophon and the Zone 
control at full counter-clockwise, I stum-
bled into some amazing sounds—bowed 
cello, a wistful and brassy French horn, 
and otherworldly, whining, electric gui-
tar-esque feedback tones—while exploring 
the relationships between the Halo and 
Color controls.

If riding and shaping waves of feedback 
is your thing, the Mimeophon has worlds 
for you. Turning the Repeats up towards 
2 o'clock or beyond—even with no signal 
being fed to the module—will kick off a ris-
ing swell of feedback waiting to be sculpt-
ed by the Color and Halo controls, frozen 
with the Hold button, reversed with Flip, 
and Skew-ed into a self-harmonized wash 
of utter modular-induced blissful sound. 
Utilize the Repeats CV control and you 
can dance back and forth across the line 
where the feedback is ramped up or damp-
ened. Even with the signal feedbacking at 

full tilt, the sound is somewhat contained, 
providing a manageable amount of whine 
that—to my ears—never became too harsh 
or intense. Flip reverses the repeated au-
dio and can be leveraged to great effect 
by feeding it different gates or audio rate 
signals. Skew serves multiple purposes and 
the single button hides a few layers of func-
tionality. When engaged, the Skew changes 
the Rate knobs functionality, allowing the 
individual—yet related—adjustment of 
each channel's repeat rate. With Skew lit, 
twisting the Rate knob increases the speed 
of the repeats on one side while decreasing 
the speed on the opposite channel. Skew-
ing the repeat times leads to some interest-
ing, complex, and evolving polyrhythmic 
delays, especially if combined with modu-
lation of the Zone control. The proportions 
between rates is maintained after Skew is 
disengaged, allowing you to dial in a re-
lationship between the channel rates and 
then play around with variations in speeds 
while maintaining the original ratio. The 
Skew button can also be long-pressed to 
engage a Ping Pong mode as well as a Swap 
mode, which are similar but subtly differ-
ent; both modes offer a useful way to add 
some movement and spatial evolution to 
an otherwise static signal.

Make Noise certainly has an aesthet-
ic, both sonically and visually. The panel 
naming conventions, font, and labeling 
graphics can be disorienting, but in my 
interactions with any Make Noise instru-
ment I've found any initial confusion or 
apprehension regarding the interface to 
fall by the wayside after a short while, and 
the Mimeophon is no exception. I found 
it to be very intuitive and the controls are 
well laid out and provide plenty of room 
for manual tweaking. The Mimeophon 
packs a lot of punch in just 16HP and as 
an effects module is extraordinarily versa-
tile—a perfect choice for a small system. As 
a synth voice, the Mimeophon also shines 
and provides fertile ground for experimen-
tation and sonic exploration. An instru-
ment in and of itself, it can be as simple or 
as complex as you choose to make it. I was 
eagerly anticipating the Mimeophon ever 
since Make Noise previewed its release and 
it more than lives up to my expectations.

- Sam Chittenden
16 HP 100mA +12V 10mA -12
Price: $399



MUSIC REVIEWS

Fans of 1972s Tibetan Bells by Henry 
Wolff and Nancy Hennings and/or binaural 
beats therapy will find some kindred listening spirits in Bill Thomp-
son’s Mouthful of Air. Using Moog guitar, live electronics, and found 
objects, long meditative high pitched droning is the order of the day, 
and Mouthful of Air doesn’t disappoint. Side A’s "After Stillness", with 
its slowly modulating waveforms, reminiscent of test tones or tinnitus, 
are way more pleasing than the written word makes them out to be, 
and flipping over the cassette to the second side is a much appreciat-
ed continuation of the first. After listening, I felt cleansed, refreshed, 
and centered. Sometimes the simplest thing is just what you need to 
stop what you’re doing and take stock of what’s around. - Ian Rapp

Bill Thompson
Mouthful of Air

Burning Harpsichord Records
burningharpsichordrecords.com

 The definition of the title of Korey Luna’s 
6 track, Lixiviate, has to do with liquid ex-
traction, and that’s a good start to describe 
the changing tides of the North Beats Pod-
cast founder/host latest release. Recorded after having open heart sur-
gery for the fourth time, it’s hard not to think of that when listening 
to put Lixiviate into context. Starting with some nice melodic ambi-
ent-ing on “Decredense” before changing pace on a track by track ba-
sis, going into more aggressive/Techno-ish territory, such as on track 
4's "Phone Creeps", Luna has a good touch, and utilizes some simple 
melodic flourishes to good effect. While some of this could have been 
fleshed out a bit more, and I wasn’t so pumped on the spoken word-ing 
of the final track of the album, “Polisickness”, Lixiviate is nonetheless a 
good listen throughout. Excited to hear where he goes next. - Ian Rapp

KZZL
Lixiviate

Junk Drawer Records
kzluna.bandcamp.com

Music review policy - We only consider music sent to us in a physical format for review. No MP3s, streams, downloads, etc. 
We will listen to everything sent to us. Please visit waveformmagazine.com for more music reviews. 

 I freely admit to logging countless 
hours to Alessandro Cortini’s various live 
performances on YouTube. There’s some-
thing about his music, whether it’s in his 
day job with Nine Inch Nails, or his solo 
ventures, that you can always tell it’s him. Cortini’s new album Vol-
ume Massimo doesn’t deviate from that aspect in any way—thank-
fully—and is another notch in the cap for one of this scene’s masters.

A lot of Volume Massimo, could be an outtake from NIN’s Ghost 
I-IV, and the first track, "Amore Amaro" [not to be confused with 
track 3, "Amaro, Amore"]—with its continuously weaving sinister-ism, 
which is unrelenting until track’s end—is a perfect example of this. 
Cortini has a way with moods and structure, and more important-
ly—build—that, to me, showcases why he is so listenable. What is 
it about track 6, "La Storia", that works so well, and carries so much 
emotion with it’s short bursts of melody? What’s the secret? While 
the last couple of tracks didn’t hit me the way the previous ones did, 
Volume Massimo grabs the listener, and never lets go. - Ellison Wolf

Alessandro Cortini
Volume Massimo

Mute Records
mute.com need real 

photo

need real 
photo

Though the perception of time is a 
subjective experience, one commonality 
discovered by researchers is that humans 
tend to think of time like space, thus nav-
igating it using metaphors involving things 
like movement and location. It’s this physical sense of time that in-
forms Steve Roach’s Bloom Ascension. Utilizing analog synths and 
sequence-driven rhythm and sound, Roach maps past, present, and 
future throughout the four tracks. There is a juxtaposition of move-
ment and suspension: the sequences act as anchors, allowing the 
more ambient elements to expand and contract. The opening track, 
“The Beauty Relentless,” is kinetic, sometimes skittering, but still con-
nected to something fluid as patterns allow it to float, drift, and cir-
cle back again. “The Motivating Factor” is a slow push into space that 
finds urgency as though aware of time passing. “Synesthete” nods to 
its very definition of blending senses and perceptual crossover with its 
myriad connections and shifts in textures. The closing track, “Bloom 
Ascension," spreads out as though alive and living. - Em Maslich

Steve Roach
Bloom Ascension
Projekt Records 

projekt.com

Carl Jung posited that there is an aspect 
of the personality, the shadow archetype, 
which is an unknown side of a person and 
largely perceived as negative [although there 
are positive aspects but, really, who creates 
music with those?] Seattle duo Fathom The Void’s latest offering, Silent 
Confidant, is the shadow. Instinctive and irrational, the six-tracks—ac-
companied with titles and explanations credited to Jung—are tightly 
coiled, at times claustrophobic, noisy, turbulent, jarring…all the things 
you’d expect the shadow to be. Aurick Leere [ modular synth, circuit 
bending, audio engineering] and Anonymous Bosch [flim and flam] 
produce thick sounds of unpredictable distortion and resonance with 
noise as its animating philosophy. The band’s bandcamp notes that the 
album began as a way to document what happens “to the mind un-
der constant focus and how it deteriorates.” It wasn’t clear if that meant 
the mind or the focus, but either way it pulled me in. - Em Maslich

Fathom The Void
Silent Confidant
Industrial Coast 

Industrialcoast.bigcartel.com

There’s a tension to LINDNER-RAGE’s 
Solstice Mountain Portal that’s never fully 
released, which creates a sort of liminal 
space where you may find yourself bump-
ing into and then floating away from unex-
pected things. Recorded on the Solstice— its own in-between space of 
the shortest day/longest night—William Rage and A.J. Lindner create 
heavy, atmospheric drone that speaks to sensations lurking just below 
a threshold of consciousness. “Solstice Mountain Portal” (20:23) is a 
staticky anthem to the end of a day, with horn-like bellows over a crowd 
that roars for something or someone. “Dancing Flames Upon Palms 
of Hands” (41:00) is a repetitive, metallic invocation that closes with 
the crackling of a bonfire. Repetition is deceptive for deeper listening 
reveals shifts and mutations in tones, texture, and timbre. It’s this kind 
of listening that asks that you to attune yourself to what’s happening in 
the moment, to stay in those spaces. - Em Maslich

LINDNER-RAGE
Solstice Mountain Portal

Mondo Anthem
willrage.org
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Esoteric Modulation is a new fortnightly podcast 
covering the wonderful world of modular, the 
esoteric side of synthesis, and the visual arts!

www.esotericmodulation.com

b y  D a v i d  B a t t i n o
B a t m o s p h e r e . c o m

So many synths and controllers now use 3.5mm audio jacks 
for MIDI that I wondered: Could I use an audio switchbox to 
route MIDI data? Although the MIDI Association may frown 
(its TRS MIDI spec forbids audio cables), this hack worked for 
me and added some cool bonus features.

The reason TRS (tip-ring-sleeve) audio jacks can handle 
MIDI is because traditional 5-pin MIDI jacks use only the 
three central pins, numbered 2, 4, and 5. Unfortunately, in the 
rush to create smaller gear, some manufacturers connected pin 
4 (power) to the tip and pin 5 (data) to the ring while others 
did the opposite. (Pin 2 is ground.) That means if you connect 
two MIDI devices with a 3.5mm stereo audio cable, they may 
not communicate.

So I took a different approach, using one of those ubiquitous 
Y-cables with a TRS plug at one end and two RCA plugs at the 
other. I attached the TRS end to my controller, the RCA end to 
the input of an AV switchbox, and then connected four synths 
to the four outputs. Pressing the box’s buttons routed MIDI to 

each synth. I could even press multiple buttons (a là the 1176 
compressor’s notorious “nuke” mode) to layer instruments. 

The beauty of this hack is that if one of your TRS MIDI devic-
es is wired backwards, you can just flip the red and white RCA 
plugs at the switchbox to make it work. For my gear that has 
DIN jacks, I made some custom Y-cables with a MIDI plug on 
one end and two RCA plugs on the other. I soldered pin 5 of 
the MIDI plug to the cable’s left (white) wire, pin 4 to the right 
(red), and pin 2 to the shield. 

And because it’s an AV switcher, there’s a third RCA jack for 
video. I use that to route CV signals and monophonic audio. 
With a Novation Bass Station as sound source and controller, 
sound modules connected 
to MIDI outputs 2 and 3, 
and audio cables connected 
to video outputs 1 and 3, I 
can solo, mute, or layer the 
Bass Station with a single 
button press.

I hacked this $11 Panlong AV 
switchbox to route MIDI to four 
synths and CV to four monster 
eyes.

S Y N T H  H A C K S  #02
Build a Ten-Buck MIDI Switcher

AFRORACK is an audio 
arts organization with a goal 
of helping the community 
develop and thrive through 
technology resources.

We are committed to provid-
ing accessibility to modular 
synthesizers and sound design 
tools. Serving children and 
young adults of color.

Our focus is diverse commu-
nity access via a collective of 
workshops, seminars, and am-
bitious programming centered 
around modular education.

To learn more about how YOU 
can help, visit

www.afrorack.org



 patchwerks
3107 eastlake ave e. seattle, wa 98102

patchwerks.com

owners - cindy reichel & tom butcher
opened- november 19, 2016

specializations - washington state’s only eurorack modular 
and synthesizer shop. we focus on educational workshops, 

synth meets, & the community.

shop talk

how did patchwerks come to be? 
The true beginnings of Patchwerks were at NAMM in 2015, 
which we both attended completely independently with the 
goal of researching the feasibility of opening a synthesizer 
shop in Seattle. We ran into each other on the first day in 
the middle of the convention center floor and quickly re-
alized we were both there for the same reason. Since we’d 
been friends for two decades already, it was immediately 
obvious to both of us that we should open a shop together. 

why did you open your shop? 
Seattle has a huge music and synthesizer community but we 
felt there was no central place for that community to gather, 
try out the hottest new gear, and share ideas. Also the idea 
of enabling customers to try the products before purchas-
ing was enticing to us. Much of what we sell is not available 
anywhere else in the state. 

favorite synth? 
That is such a tough question! It probably depends on the 
day of the week and lots of other astrophysical forces. To-
day, let’s say it’s the PPG Wave 2.3 wavetable synthesizer 
from the 1980s. It was way ahead of its time, and despite 
lots of attempts to recreate it the original still sounds in-
credible. Nothing touches it!

when you first opened, what were your goals, and 
have they changed? 
At Patchwerks, our mission is to empower people and or-
ganizations to express themselves and to enjoy creating 
sounds and music with synthesizers. We help people make 
connections with other people, with machines, and with 
themselves. We’ve stayed true to that goal since the begin-
ning and plan to continue to develop the shop with those 
ideas in mind.

what’s your favorite part about owning your shop? 
The most rewarding part of running the business is seeing 
the community grow larger and stronger due to our efforts 
to bring people together by providing a physical space for 
spontaneous meetings and interactions to happen. We also 
especially love working with children and enjoy running 
our Noisy Kids events where parents are invited to bring 
the kids out for an afternoon to experiment with synthesiz-
ers and modular gear.

what’s the most challenging aspect of running your 
shop? 
Our biggest challenge is wanting to grow the business faster 
than our budget will allow! There are so many great prod-
ucts out there made by incredibly smart, creative people 
that we can’t wait to add to our inventory as we expand.

what are your plans for the future of the shop? 
We plan to continue to grow and expand our selection of 
available products and services, and with the recent launch 
of our new website we hope to reach a larger audience and 
provide quality content to help foster the local scene and 
provide access to modular and synthesizer products from 
around to world to the Seattle community. We also plan to 
introduce a lesson program this year, and are considering 
gear rentals if there’s enough demand for it. 

is there anything unusual about the shops history?
The building which currently houses our shop has a long 
and colorful local history, having once been a massage 
parlor of questionable repute until it was shut down by au-
thorities. More recently, it housed a marijuana dispensary. 
There are good vibes in the space, most definitely. 

what is your greatest extravagance? 
At Moogfest in 2016 we had the opportunity to purchase 
one of the brand new Minimoog Model D’s being assem-
bled at the pop-up factory Moog had set up. After a very 
brief deliberation, we jumped at the chance to snag the 9th 
one to come off the assembly line and it remains a cherished 
shop possession. 

do you have musical projects that you’re involved 
in? 
We recently debuted a new joint musical project, Dahliia, 
with a live quadraphonic performance. We also each play 
solo shows regularly as Orqid/Codebase [Tom] and Cindy 
Reichel, respectively. Cindy is also involved with Monster 
Planet, a Seattle electronic music and video improv group. 

favorite module? 
Rossum Electro-Music Assimil8r. It’s great to work with 
such a powerful sampler in Eurorack, and the phase modu-
lation is a lot of fun to play with. 

what were you doing before you opened your shop? 
We have both been involved with the Seattle electronic mu-
sic community for over 20 years, as artists and DJs. We also 
both have careers in the Seattle software and biotech indus-
tries, focusing on AI and machine learning applications. 

anything else you’d like to say.
We are so excited for Waveform Magazine! It is truly amaz-
ing to be part of a community of people who love sharing 
ideas, making music, and helping each other. It’s rewarding 
to help grow the community and to help light fires of cre-
ativity. It’s the main reason we founded Patchwerks, and we 
can’t wait to see where this slice of culture goes from here.
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