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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

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.

anatol locker is a German editor and journalist who buys 
way too much music gear. He’s one half of Lucid Grain and 
MOC, and his solo work can be found at https://soundcloud.
com/analoc.

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

michael stein is a Grammy nominated and Emmy award 
winning composer most known for his work on the popular 
TV series Stranger Things. Listen to more music with his band 
Survive here: https://survive.bandcamp.com/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

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

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

john kammerer is a sound designer and producer. He is the 
co-founder of Bleeps+Loops, an organization focused on modu-
lar synth and electronic music education. 
bleepsandloops.com

ellison wolf likes words, fixing/modifying Fender Rhodes 
pianos, skateboarding, foraging in his neighborhood, and mak-
ing music. He plays in the band Secretary and makes terrible 
electronic music as RATACID. 
secretaryband.com
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'

As I write this just a few days after the holidays, I’m af-
forded a moment to slow down and reflect on Wave-

form’s first year: we put out our first two issues, met a ton of 
cool people, traveled a bit, and learned a lot! It’s been a great 
and transformative experience. A new year doesn't always 
mean change, though the desire is there. Perhaps we try to 
be more understanding, more open to experiences, or to be 
more engaged with things that matter. Or maybe it’s to eat 
better, sleep better, exercise...Obviously we don’t always suc-
ceed; inevitably though, things do change, no matter what 
we do or don’t do. 

This new year is also bringing changes to Waveform. With 
over 7,000 subscribers to date, to say we’ve been surprised by 
the way the magazine has connected and taken off in such a 
short amount of time is an understatement. We’re humbled 
by the positive response we’ve received since releasing our 
first issue last year and the community that has opened up 
to us and expanded. It’s counterintuitive, but it’s the sheer 
speed at which this has unfolded that’s been a positive, yet 
unexpected challenge. It’s been a good dilemma and we feel 
very blessed to have folks believe in what we were doing 
from the outset and give us a shout out to help spread the 
word. We owe a big thank you to: TapeOp, Synthopia, Dar-
win [Art + Music + Technology podcast], Esoteric Modu-
lation, Data Cult Audio, and Podular Modcast! And yet the 
reality is, as an advertiser supported publication, we would 
have to either significantly raise our ad rates, hold an online 

fundraiser for every issue, or beg/borrow/steal to keep up. 
Or stop making Waveform.

It is with this in mind that we have made the decision to 
move to a paid subscription. We believe this is fair for ev-
eryone, and is the best way to ensure that Waveform contin-
ues to exist and thrive. We’ve done our best to try and keep 
the costs reasonable and a subscription to the print edition 
for a year is comparable to the price of a t-shirt or a couple 
packs of patch cords. We have all manner of cool ideas that 
we’d like to see come to fruition, and moving to a paid sub-
scription will help make sure that they do. We also believe 
that people should get paid for their work. Unlike the mod-
el of so many businesses today, we want to pay the writers, 
photographers, artists, etc., that contribute to this magazine. 
You might have noticed a larger page count in this issue as 
well as an overall increase in physical quality. These changes 
are something we’ve talked about for a while, and something 
that will be standard going forward. We’ve also decided to 
pay a little extra so that Waveform can be printed on FSC 
certified paper, meaning that our publication is taking steps 
to maintain a responsible environmental footprint. We want 
to expand on this, and are working on ways we can do so in 
the future. 

One of the tenets of Waveform is for it to be an accessi-
ble outlet for smaller companies, record labels, shops, etc. 
The smaller–many times just one person–enterprises are 
important, not only to the synth/sound/electronic music 

editor's letter

ellison at mills college january 2020
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community, but important to us on a personal level. When 
you meet the people behind Mordax, Schlappi, Livestock, 
Joranalogue, 1010Music, Folktek, Animal Factory, Metaso-
nix, and on and on, it’s hard not to get excited, not to fall in 
love with this amazing and unique community. Along with 
the larger companies in the synth world, they help make up 
a rich part of the ecosystem that is the synth world, a world 
that we love. Speaking of the world, we’re now happy to be 
able to offer print subscriptions not just to subscribers in the 
United States, but everyone, anywhere [almost!].

Along with these changes, we have plans to run longer 
interviews, more photos, more DIY projects, letters from 
readers, and longer, more in-depth gear reviews. We’re also 
planning on some cool Waveform subscriber exclusives.

And what about the actual music being made by the equip-
ment we’re all excited about? We want to showcase more 
of that. As Waveform grows, we intend to expand on that 
as well. More exposure for artists, labels, and more music 
reviews. Moving to a paid subscription will help us accom-
plish these goals by giving us more pages to do so.

On that note, previously we’ve had a physical-format-only 
review policy and we did this primarily with space in mind. 
There are a LOT of albums released on Bandcamp/Sound-
cloud/etc. every day! A monumental amount. It was impos-
sible to imagine that we’d be able to listen to everything that 
was submitted and whittle it down to just the six short re-
views that we had in the last issue. With the increased page 
count, we are able to dedicate more space to reviews, which 
we hope will become a valuable resource. These music re-

views will also be published on our website where they’ll 
be available for all to see. As such, our music review policy 
has been updated: We will review any format - digital, phys-
ical, metaphysical, etc. HOWEVER, please understand that 
physical formats sent to us are more likely to catch our eyes 
and ears, and therefore, ultimately have a better chance of 
making it into the magazine. It’s just a fact. How many times 
have you downloaded an album only to forget about it a day 
later? We’re no different. We will do our best to listen to as 
much as we can, so feel free to send us a link [no attach-
ments please] to your music and we’ll take it from there. We 
know how much work goes into making music/putting it 
out/etc., and as musicians ourselves, we’ve been there, and 
then some. It’s really hard. We want to help.

To go along with this new direction, I would like to for-
mally invite those who wish to contribute to send us your 
pitch ideas. We’re not saying that everything sent our way 
will make it, but it’s always been my vision and intention to 
have as many people and voices involved as possible. We’re 
very proud of Waveform, thrilled that you’ve joined us so 
far, and hope you will subscribe and continue to be a part of 
it all. As always, if you have any questions, please feel free to 
reach to us at contact@waveformmagazine.com. 

- Ellison Wolf January 2020

P.S. - If you would like a subscription but for any reason 
can’t afford it, drop us an email and we can discuss options.



A N I M A L FACTORY
by ellison wolf



Life can be hard. This is a universal truth and 
no more of an explanation is needed for why 
every year millions of people from around the 
world travel far from their homes with an idea, a 
hope, that some place, some piece of land with 
perceived healing powers of spiritual enlighten-
ment, or overall transcendence will somehow 
transform their lives for the better, to right what 
has been wronged, be put on a better path, to 
bring serenity to an otherwise un-serene life-
style. India is one such place, but nothing is 
ever this simple. The universe has a way of bal-
ancing things, and where there is light there is 
dark. Where there is peace [Where? Where is 
there peace?] there is war. Where there is seren-
ity and enlightenment there is anger and rage.

Animal Factory is Aditya Nandwana, a destroy-
er of sound, a believer in sonic destruction. 
Growing up in Bombay, but having studied in 
Germany, Nandwana’s path to channeling his 
aggressive and rebellious tendencies through 
Animal Factory’s guitar pedals and Eurorack 
modules has been unconventional. A self pro-
fessed “bad musician,” it was this lack of musi-
cianship that spurred him to seek out a distinct 
sound, to hunt for abstract and harsh tones, to 
separate himself from the crowd. But how do 
you stand out in the crowd of a country that’s 
surpassed a billion people? How do you make 
your voice heard? Through extremes. Peace, 
love, enlightenment: Anger, destruction, rage.

The world can be ruthless, and peace 
has its place, but...Bring on the rage.

The world can be a ruthless place.

A N I M A L FACTORY
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Ellison Wolf - Animal Factory is known 
for its aggressive sounding stuff. Do 
you enjoy building stuff that destroys 
sound?

Aditya Nandwana - Yeah. I really do. I'm 
not one of those guys that likes to ride all 
of the faders into the red; I still like a lot 
of control over my levels. I've seen a lot of 
noise bands slam the shit out of everything 
and let everything distort. I'm not one of 
those guys, but what I do love is taking 
a really expensive boutique guitar and 
making it sound like a dead AM radio. You 
play a $6,000 Les Paul through a Baron 
Samedi and it will sound like bees in a tin 
can or something. I really, really like that. 
I think that has to do a lot with the stuff 
I was listening to when I grew up. It's a 
sound that nobody expects to come from 
a place like Bombay. 

What was it like growing up there?

I was born in 1981, and the markets were 
liberated in ‘89 and ‘90; that was when 
you had this influx of things coming in 
from the west, so we started picking up a 
lot on American culture, but always a few 
years late. It was a really interesting time. 
You couldn't get anything in India. You 
had to smuggle Coca-Cola cans into the 

country before the markets opened up. 
You couldn't import it. Given its history 
of colonial occupation and that the British 
Empire in India established itself through 
commerce [the East India Company], post-
Independence India was very protectionist 
and understandably aversive to the influx 
of foreign commodities. You needed a 
license to import pretty much anything, 
which led to a period called the License 
Raj. In 1991 the government opened up 
the markets for foreign companies to 
invest and set up joint ventures in, and 
the first people to come in were MTV and 
Pepsi. I think they picked up on the fact 
that there was a huge consumer market 
[in India] that was waiting to be tapped. I 
was about nine years old when the markets 
opened up.

So what kind of music were you listening 
to back then?

Not much. I think I had access to my 

dad's tapes. And back in the day he had a 
bunch of random stuff, like Cliff Richard. 
He'd travel every now and then, and he'd 
come back with more, usually top 40 hits 
or something. This one time a cousin 
of mine came from California and he 
brought his CD collection. A lot of hair 
metal, Def Leppard. A lot of that stuff. It 
was a bit weird for my peer group because 
everyone else was listening to pop, mostly 
Michael Jackson. Everything that was on 
MTV; Snap, Wham, Erasure. Rick Astley 
was huge. I really got into that stuff as well, 
all the synth poppy stuff. I was caught 
between two worlds. There was this CD 
lending library down the road from me 
and I'd read about this band and it just 
stuck in my head. I spotted this black 
album with an "N" on it, and that was 
[Nine Inch Nail’s] Broken, and that turned 
the way I thought about music entirely 
on its head. It just blew my mind. I was 
used to heavy metal and classic rock song 
structures: verse, chorus, verse, chorus, 
solo, big guitar riff to start the song with. 
When Broken started, I had to turn the 
volume all the way up because it starts 
with this fade in. It was so different from 
anything else I'd heard at that time; it was a 
turning point for me. Broken is anger, just 
pure anger. It was the angriest shit I'd ever 

heard in my life, and that took me down 
a rabbit hole of industrial music. The first 
concert I ever saw in a foreign country was 
Foetus, in Heidelberg.

There’s always that awkward moment 
asking your parent’s permission to go to 
a Foetus concert! How was it seeing a 
concert in another country as opposed 
to in India back then?

It was very different! I hadn't been to too 
many concerts because we didn't have that 
many. Deep Purple played Bombay, but I 
was eleven years old, so my parents didn't 
let me go. I think the only foreign artist I'd 
seen until I left India was Shaggy, just to 
give you a perspective of how starved we 
were for live performances. We had this 
one concert every year on Independence 
day called Independence Rock that was 
started by this recording engineer, Farhad 
Wadia. He would organize this one big gig 
every August 15th. 

Was there much of a local scene there?

We had a couple of bands that made it 
really big—relatively speaking—within 
India, but everything that happened in the 
Indian scene happened after I left [India] 
when I was 18 and went to Germany. There 
are very few bands that have made it very 
big outside of India. The weird thing was 
that you could not play anything original at 
those gigs. It was all covers. People would 
pelt you with plastic bottles and tomatoes 
if you played your own songs. It was really 
bad. You were allowed to play a few things: 
you could play Metallica, Megadeath, 
Pearl Jam, Pantera, Nirvana. They wanted 
metal, and they wanted grunge, and they 
wanted hard rock. Anybody who tried to 
do anything original at that point had to 
have a really thick skin. And then a couple 
of people started doing it, on principle, 
that they would not be playing any covers 
any more, and that's when things really 
turned. I think you needed a few years of 
frustration where you said, "I'm fed up of 
listening to bad Metallica covers." This 
guy I went to school with said, "I'm going 
to stop studying and I'm going to start a 
demonic metal band." He started this 
legendary Indian band called Demonic 
Resurrection. We didn't understand what 

corpse paint was, the makeup that black 
metal bands use to paint their faces white. 
It was very DIY, and he took talcum 
powder with water and [put it on his 
face]. He had a very chalky appearance. I 
have this memory of him saying [at a gig], 
"Here is an original track!" and this sea of 
plastic bottles raining down upon him as 
he performed his set. But those guys laid 
the foundation for what things are now. 
Maybe it was a factor of time and pressure.

A diamond.
They created something new. You had to 
have the balls to do that, to say, "I'm going 
to play an original song. I'm not going to 
play whatever your favorite band is." 

Do you see a change in the music scene 
in India now?
It’s definitely an interesting and trying 
time for music in India. While there is a 
lot more money in music now, I would say 

"Fuck that, this is Animal Factory!"
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that the level of competition has definitely 
increased as well. A lot of the Indian music 
industry depends on the film and television 
industries. The budgets are now bigger, and 
with the advent of Netflix, Amazon Prime 
and other streaming services producing 
their own content there’s a huge demand 
for composers, sound designers, and music 
directors. Between movies, web content, 
and advertisements, you need to be able 
to cover pretty much every genre there is 
out there. There’s a fairly big demand for 
competent and professional musicians 
who can deliver. The independent music 
scene is also evolving, but has its work cut 
out for it to thrive. When I was growing up, 
I felt that the music scene was constantly 
trying to catch up with the international 
scene. Now, it’s on the same timeline. 
What is problematic is policy and the lack 
of venues in the big cities. The other thing 
I’ve seen decline is band culture: most 
new acts tend to be solo acts or projects 
and collaborations. India had a really 
healthy rock and metal scene; this is—in 
my opinion—definitely no longer the case. 
It is definitely a trying time, particularly 
for live music in the non-mainstream. On 
the other hand there are avenues in the 
electronic music scene, which are a lot more 
accepting of different sub-genres than one 
would imagine. On a more positive note, 
the state government has just allowed 24/7 
operation of restaurants, clubs, and venues 
within designated areas in Bombay. Even 
though alcohol may only be served till 1:30 
a.m., this is a much-needed shot in the arm 
for local music and a baby step towards an 
open nightlife. [As] much as we deride 
the commercialization of the music scene, 
the evidence that the scene rises and falls 
with the availability of venues is hard to 
argue with – that’s been the case for fifty 
odd years. I read something about Thom 
Yorke saying that musicians are no longer 
just competing with other musicians, 
but they’re competing with food delivery 
apps and Netflix. As a musician, the onus 
of getting people out of their homes is 
completely on you. 

There’s just so much entertainment 
available now, at any time of the day, 
no matter where you are. It’s hard 
to blame people for not wanting to 
leave their houses. It's too bad though, 
because your sense of community totally 
suffers, and you miss out on some of the 

unpredictable moments in life—seeing 
or hearing a piece of art that moves you 
or challenges the way you think about 
something. Did you ever play in bands?

No, I'm a terrible musician. I was a huge 
Dream Theater nerd. For two years that's 
all I listened to. I got so anal retentive about 
music and I was just focusing on speed. 
I was having difficulties playing in time 
and staying in key. I had no chops. I never 
played in bands, though I did audition for a 
couple on bass. I just 
showed up there with 
my bass and a bunch 
of effects pedals. This 
friend of mine, who's 
a very successful 
commercial singer 
said, "Do you know 
how to play? Have 
you ever played bass 
in your life?" I said, 
"No, but I have a 
crazy sound," and 
he said, "I agree with 
you on that!" He said, 
"You're a cool guy. 
I'm kicking you out 
of the band, but let's 
hang out." 

Do you think your self-described/
characterized lack of musicianship has 
had an effect on how you approach 
design for your pedals and modules?

Oh, without a doubt. I’m more driven by 
the sound palette and texture of it all, which 
is something you can clearly hear in my 
pedal and module designs. There’s a lot of 
granularity and complexity, I guess. Since 
I don’t have musical and compositional 
strengths to fall back on, I have to depend 
on tonal variation and standing out 
sonically. One thing this reflects in is my 
tendency to keep the bandwidth very 
wide, treating the signal as information, 
so you can pick out what you want later 
rather than kill lows or highs prematurely. 
This is also important for me when I’m 
performing live hardware techno—I treat 
the distortion as an instrument itself. The 
Baron Samedi fuzz is a good example—it 
makes you play differently to get the best 
tones out of it. I also have never played 
most of the legendary vintage pedals and 
synths out there—so I have no frame of 
reference of, for example, what an MS-
20 or a Fuzz Face or a Tone Bender is 

supposed to sound like. Growing up with 
limited or no access to these things, not 
having a context was actually liberating—I 
just design things till they sound good to 
me.

You definitely have an individual sound 
and aesthetic, and have done things 
your own way. How did that attitude 
inform the philosophy of the company 
overall?

When I started building custom pedals I 
was a bit frustrated thinking about a brand 
name to build them under. I knew I didn’t 
want anything very generic, or anything 
particularly focused on guitar to be part of 
that name, but something more descriptive. 
The feeling was to combine something 
visceral with something incredibly cold 
and mechanical. I’d also been using 
animal themed names as placeholders for 
projects, such as “Flea-Ridden Cur.” At 
some point I was chatting with a guitarist 
friend who suggested that I make a low-
cost transparent booster or Tube Screamer 
or something equally boring for the local 
market. I said something to the effect of: 
“Fuck that man. I don’t want to build shitty 
pedals and amps, I want to build BEASTS!” 
– and BAM! Two words came to my head: 
Animal Factory. 

You said at 18 you came from India 
to Germany to study. What were you 
studying?

When I initially started, I was trying to 
get permission for a degree course for 
dentistry. We thought at that point that 
it would be good for the family business. 

aditya working on destroying your sound.
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I work with my dad, we manufacture 
dental plaster. It's a consistent business. 
It's a situation where I have to work there, 
because my dad's not getting any younger, 
and he didn't really have the foresight of 

succession or anything. Digital dentistry 
is becoming really big and I think the 
business in the next ten years will see 
a significant downturn, and that entire 
process of making a physical model will 
no longer be necessary, so it's up to me to 
figure out what needs to be done next.

So you left India and went to study in 
Germany to learn dentistry?
Yeah. I did a couple of years of just doing 
German language courses. I had done 
some basic German in India already, 
and then I enrolled in the University of 
Freiberg to do a semester in German 
language. And then from Freiberg I did 
three semesters in Heidelberg because 
you're not just supposed to know German 
at a conversation level. If you want to 
study at a university level you should be 
able to speak subject-specific German. 
The schooling was paid for by the German 
state, but my grades were so bad that the 
shot of getting into dentistry would be 1 
in 50,000. The other thing is that because 
the state pays for education they only 
allow for a certain number of seats for 
international students. I'm guessing that 
the international students who got those 
seats really worked for it! I kind of decided 
in the course of that, that I didn't want to 
study dentistry anyway. I was a lot more 
attracted towards engineering disciplines. 
There was a new international course that 
was offered called "Medical Engineering," 
which is basically medical device design. I 
signed up for that. It was in this little town 
60km north of Frankfurt called Giessen, 
and that's where I lived for four and a half 
years doing degree studies. I really wish I'd 
pursued it after that, but I didn't because 
I made the choice to go back and help my 
family with the business.

Why did you start building pedals?
Between moving back and just [finding] 
something to offset the work day, I picked 
up the guitar again and started building 

pedals. I'd done a little bit of tinkering in 
between, but had not really built stuff. I was 
always more interested in the sonic aspects 
of the music I listened to than playing the 
music. Particularly, I was enamored by 

distortion—the heavier and filthier, the 
better. One of my favorite guitar tones 
is [Kurt] Cobain’s on “School.” I knew 

straight up that I wanted to replicate that. 
Before I discovered schematics, I tried 
to distort my acoustic guitar by using a 
crappy headset microphone that I recorded 
to a primitive audio editing program called 
Goldwave and messed with the inbuilt 
effects. The results were interesting, to say 
the least. There were a couple of guys in 
bands in college who told me about guitar 
and how the sounds were made using these 
things called pedals. At some point, some 
kind soul told me that I could find circuit 
diagrams on this thing called the Internet 
and buy the parts at Lamington Road, 
our local electronics market. It sounded a 
LOT simpler than it turned out to be, but 
eventually I built Aron Nelson’s Hornet 

Fuzz with the help of a friend. That was 
the tipping point. I knew nothing about 
circuits or electronic components at this 
time, but I knew I was hooked. 

It’s weird when it gets you. After I built 
my first pedal that’s all I thought about 
for months. How did you transition into 
making Eurorack modules?

Out of the blue one day I was contacted by 
Douglas McCarthy from Nitzer Ebb, and 
he told me about this event that they do 
in Los Angeles that he'd love to bring to 
India some time. That didn't happen, but 
I came to Berlin to meet up with [him] for 
a week, and it was great. I owe so much 
of Animal Factory to that one meeting. 
He took me to SchneidersLaden and he 
introduced me to Andreas Schneider and 
it was just about then that Schneider's 
distribution company was looking for 
pedal manufacturers to start working with, 
and six months later I started working 
with Alex 4 [SchneidersLaden distribution 
company]. They checked out my stuff and 
really liked it, and I came to Superbooth 
and raised a little bit of awareness about 
what I do. They said, "This is good, we can 
work with this, but we are primarily in the 
modular business. Is there a way you can 
port these pedals to modular?" 

I've heard similar stories from other 
manufacturers, that they started off 
building pedals and were persuaded by 
various shop owners to make modular 
versions. It's like the market existed 
before the product, which is pretty rare. 
Before Schneiders asked you to make 
Eurorack modules, were you familiar 
with it at all?

I was familiar with the idea of modular 
synthesis. One of the first programs I 
ever started using for music was Reason. 
I used to make these weird self-generating 
patches in Reason, so I was familiar with 
the idea, but I'd never seen an actual 
modular system hands on. It was very rare 
to see a modular system in India.

What's the modular scene like in India? 

Tiny. Rudimentary. [Laughter] Whenever 

godeater

"I treat the distortion as an instrument itself."
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somebody asks me how to get into 
modular, I say, “Are you sure you really 
want to? What's your budget like?”

Do you have any friends that you do 
modular with?

Sort of. There's actually a really cool three-
day event that happens once a year the first 
weekend of February—very DIY—called 
Synth Farm, which is organized by a friend 
of mine. It happens on this little farmhouse 
outside Calcutta; small batches of twenty 
people, just geek out on synths. Hardware, 
software, modular, basics of synthesis...I 
did the DIY project the last couple of years. 
We got a bunch of soldering irons together 
last time and built these really basic Atari 
Punk consoles. It was a lot of fun.

After Schneiders asked you to make 
your pedals into modules, how did you 
go about doing it?

I started building really basic stuff. I didn't 
have a power supply, so I just used a bench 
+/- 12V power supply. I bought a 3U rack 
shell–one of those 19" things. At some 
point I bought the Dreadbox Hades kit, 
and assembled that. That was my testing 
rig.

That's it?

That's all the modular I had after 
Superbooth 1. I had pretty much nothing 
and used whatever I had lying around. 
Honestly, I didn't know where to start, 
and I couldn't afford [it] either. Coming 
from India, it's really hard to put together 
modular systems, it's insanely expensive. I 
did have an SQ-1, and that was a big help.

What was the first module you made?

The Pit Viper. It used the exact same board 
as the guitar circuit, and then it had a 
little sub-board, which would attenuate 
modular level to line level and then push it 
back up again to modular level. 

Was it hard to get parts in India?

Yes. That was the problem. It was so bad. 
Customs can be a complete bitch in India. 
I had friends in the US and every now and 
then I would have potentiometers and 
capacitors [shipped to them] and they 
would bring them back to me. They were 
like, "What the fuck are you doing?" At 
that point I wasn't building pedals, I was 

building tube amplifiers. India is really 
strict with imports, and very expensive 
in terms of customs duties, which is why 
musical instruments in India are insanely 
expensive. I kind of hit a point where I 
said, "I can do this as a small hobby that 
pays for itself,” and I started ordering larger 
quantities of parts. That's when I needed to 
get a bit more organized.

Is there a good outlet there to sell your 
pedals?

Not really. There's a few of them, but I don't 
go to them because I know that it isn't 
in their interest to push something that 
isn't being pushed as hard as Boss or TC 
Electronics where they have pressure from 
the distributor. I don't see the point. Also, 
my stuff is so obscure that asking them to 
explain it is a bit of a tall order. And the 

market is really small; it's really negligible. 
I have better experiences when I'm selling 
stuff to studios and their clients come in 
and like my stuff.

People do love pedals. I really like the 
artwork you have on your stuff. Do you 
do that yourself?

I can't do that stuff very well; I'm a 
terrible illustrator. I had this idea of 
having a different artist do every pedal, 
but I share an office with this fabulous 
visual artist named Aniruddh Mehta [@
thebigfatminimalist on Instagram]. He 
did the new Pit Viper, Coma Reactor...He's 
doing everything, basically. 

I think it's important to have a consistent 
look for everything. Easily identifiable, 
some continuity, and maybe even a little 
of the collectability aspect...

That's exactly what he said. I was 
apprehensive at the beginning, because I 
feel like I'm moving away from something, 
but if there's anything I've noticed, is that 
it's a good idea to let go and let people who 
really know their stuff do what they do 
best. He's been doing some work for Puma, 
Netflix, MixMag, The Gates Foundation. 
He's got this really crazy minimalist style, 
very geometric. I love the intricacy. 

That’s good that you’re able to let go a 
bit and have people help out. Being a 
one-person-show can be really trying. 
What’s your favorite part about doing 
Animal Factory?

[Long pause] That's a really good question. 
I love the design phase a lot. I like laying 
out my own PCBs to some extent because 
I just feel more safe than if somebody does 
it for me. Something I've noticed is that 
my stuff forces people to play in different 
ways. With the context from where I come 
from, we were just following the rest of 
the world, where it's like, "This is how you 
play sweeped arpeggios,” or ”This is how 
you get a metal sound,” or “This is how you 
sound like X,Y,Z band from the states or 
Great Britain or something,”and I'm like, 
“Fuck that, this is Animal Factory!" At the 
end of the day it's taking that finished thing 
in your hand and seeing how other people 
interact with the thing once it's done. 

How did you initially get the word out 
about Animal Factory?

I met Flood [producer Mark Ellis] and he 
checked out my pedals. That's how I got 
my big boost. He really loved the Pit Viper, 
and he took it back to London.

Where'd you meet him?

In New Delhi. He was there for a conference 
and I said, "Holy Shit! I've got to go!"

coma reactor
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So you went and just introduced 
yourself?

Not exactly. By that time I had known a few 
people in the local music scene and had 
been building and selling a bit, and then 
this friend of mine who was organizing 
the event said, "Your hero is here. Buy 
your plane ticket, get a place to sleep. You 
must come. You need to meet each other." 
Flood is the coolest guy ever. The albums 
that he made were instrumental for doing 
what I do. Broken [NIN], Depeche Mode, 
U2, Smashing Pumpkins...So he took the 
Pit Viper—and insisted that he pay for it, 
which is not something I'm used to—and 
then he texted me and said, "I just showed 
it to Alan Moulder, and Alan loves it!" I 
think I might have cried a little! Then he 
said, "We want four more. One for Alan, 
one for Ed Harcourt, one for St. Vincent, 
and one for Trent Reznor."

Wow.

I was in a state of shock for a day. That gave 
me a lot of credibility. Ed Harcourt wrote 
to say how much he loved it, and said, "It's 
the one pedal that never leaves my board, 
it's always on." St. Vincent actually went on 
record to say that the [Pit Viper] was her 
favorite pedal. Einstürzende Neubauten—
one of my favorite bands of all time—
they're using the Godeater bass fuzz on 
their new album. 

How did you get the Godeater in their 
hands?

Boris Wilsdorf, the long time engineer for 
Neubauten, was kind enough to respond 
to an email I wrote on a whim when I 
visited Berlin in 2016 and gave me a tour of 
his studio [Andere Baustelle in Wedding] 
where a lot of the Neubauten albums were 
made. He also told Alexander Hacke [co-

founder and bass player of Einstürzende 
Neubauten] about me and my pedals, 
which is how we ended up meeting at 
Superbooth in 2017. [Hacke] performed a 
live demo of the Godeater at Superbooth 
2018, and invited me to his own studio. I’m 
really grateful to both of them and chuffed 
to know my stuff was used to record the 
new album. 

That’s really cool.

I didn't think I would be doing any of 
this stuff; I didn’t see any of it coming. I 
didn't see sending pedals to Trent Reznor, 
or Flood, or Alan Moulder. Suddenly I'm 
meeting these people I'd only read about. 
I think you've got to be a bit of a child 
sometimes, to feel that amount of joy.

animalfactoryamps.com

limited edition 
waveform issue #3 t-shirt

waveformmagazine.com/shop
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Ŧhere’s something hard to pin 
down about Chicago-based Żłób 
Modular. Their website has a 

barely discernible font that borders on 
cryptic and reads more like art; the 
geometrical patterns that adorn their 
panels look like they could originate 
from some long lost language; even the 
name seems like it could be the kind of 
thing that—if spoken correctly—can 
grant admittance into a secret club, or if 
mispronounced can exclude you from it. 
All of this makes sense when you realize 
Żłób’s founder/owner Keven Kalay has 
shaped the company utilizing his highly 
interdisciplinary background of music, 
ethnomusicology, art, and culture. 

volving organically out of a need 
to create, communicate, and 
connect, Żłób still hand solders 

all of their modules—even the SMD 
components—of which there are scant 
few. Kalay is adamant about having a 
literal [human] hand in every module 
that he releases, and employs a motto of 
"Soldered by Humans, Not Machines” 
to stress that point. It’s this physical 
connection to the modules that also 
forms a connection with fans of Żłób’s 
wares. Whether talking about geometry 
and symmetry as a visual language, 
tessellations, all manners of music and 
sound, and Turkish carpet motifs, it’s 
obvious that Kalay sees his company as 
one that doesn't merely produce synth 
modules, but works of art.

Ellison Wolf - First things first. How do 
you pronounce Żłób? 

Keven Kalay - Zzzzhwoohb. 
[To hear Keven say it correctly go to https://
www.waveformmagazine.com/issue3]
It's Polish, so it’s got a lot of characters not 
within the English alphabet. The name 
of the company comes from my mom’s 
maiden name, Żłóbnicki. My family 
anglicized the name when they came to 
North America. 

Do you speak Polish? 

Not really. I know a little bit. Both of 
my parents are immigrants; I'm first 
generation. What's weird about the whole 
thing of my parents being immigrants, 
and both coming from two completely 
different languages, I think it was difficult 

for them to choose which language to 
teach me and in a way they wanted me to 
be more American. Both of my parents are 
super smart, and have a huge appreciation 
for art. They've taken me to museums all 
around the world. My mom's a professor of 
Italian Literature. She's a polyglot; she can 
speak about five different languages.

What about your dad? 

My dad's a retired mechanical engineer. He 
was involved with the railways all across 
the world, and we've been able to travel a 
lot, going to places in China, Brazil, India, 
and South Africa...stuff like that. I think I 
get a lot of the engineering side from him. 

Out of all the places you’ve traveled to, 
what’s your favorite place?

I really like Turkey a lot. That's where my 
dad's from and his side of the family lives 
there. It's familiar, the food's amazing, and 
I speak Turkish. I really like Barcelona, too. 
I know a little bit of Spanish.

What have you noticed in your travels 
across cultures in terms of synths/
music? 

I’m not sure what I’ve experienced as far as 
synths in other countries besides the fact 
most people choose to impose limitations 
on their modular synths by only making 
dance music with them. One big thing 
that's always impressed me is other 
cultures/countries have more respect for 
their indigenous music. In Turkey, there 
are lots of different TV shows dedicated to 
Turkish Pop, Folk, [and] classical music. 
There are some channels that only have 
Turkish music being performed on them 
all the time, with large western/non-
western instrumental ensembles backing 
up the singers. There's also government-
funded Turkish kind of folk orchestras, to 
preserve and keep the culture alive. Things 
like that don't exist in our country. I always 
felt frustrated by the way western music 
dominated musical history and imposed 
equal temperament on almost everything. 
There's so much more to music than major 
and minor scales and twelve possible notes. 
It has to do with studying and appreciating 
a lot of world music and traveling. The 
way rhythm is portrayed in contemporary 
music also really bothers me. Rhythm, to 
me, is almost more universal than melody/
harmony. Most western music, by relying 

so heavily on even groupings, diminishes 
many of the interesting possibilities and 
creative aspects of what holds the music 
together, [while] at the same time, other 
cultures embrace, compose, and dance in 
odd time signatures as it's a normal thing.

You grew up in Chicago, which is kind 
of a melting pot of cultures; I know 
there’s a huge Polish community there.

That's how my mom and their family 
wound up there. I love Chicago. My family 
moved away for a while, but I came back to 
do my master’s and stayed. 

Where did you study?

I went to University of Colorado in 
Boulder and studied Ethnomusicology 
and Studio Art. And then the School of the 
Art Institute of Chicago [SAIC]. I studied 
Sound Art with some pretty awesome guys 
like Robb Drinkwater, Brett Balogh, and 
Bob Snyder, but it was mainly Nic Collins, 
one of my advisers, who got me into DIY 
electronics. I studied with him, took his 
class, TA'd [teacher assistant] his class...

I have his book [Handmade Electronic 
Music: The Art of Hardware Hacking]. 
It got me into making electronics.

It's pretty epic. It's not building synthesizers 
necessarily, but pretty close to that. The 
next step is just getting to voltage control.

It really demystified building circuits 
for me. I remember the first thing I 
made from it, the optical theremin, I 
was so pumped. I was putting theremins 
into everything: trophies, wedding cake 
toppers, hats...I was giving them away 
as gifts.

That's how I got way into electronics. I'm 
more of a musician than an engineer. I'm a 
classically trained guitarist and use a lot of 
electronics in conjunction with it and have 
for a long time, but never really got into 
building my own electronics until maybe 
eight or nine years ago.

What were you building then?

I built some Schmitt trigger and NAND 
gate pseudo-synth things and some guitar 
pedal stuff, but at the time I was more 
interested in hacking electronics like toys, 
cameras, guitar pedals, and using Max/
MSP and Arduinos. All that stuff gradually 
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led me to building modular synths. 

So you started messing around with 
synthesis when you were getting your 
master’s? When was this?

Around 2011. I've been into experimental 
music and progressive rock like Pink 
Floyd, King Crimson, Led Zeppelin, and 
Jethro Tull my entire life because my Dad is 
a huge fan. But Pink Floyd definitely had a 
big impact on how and what I knew about 
synth sounds. Pink Floyd Live at Pompeii 

was the first time I believe I saw someone 
using a “modular” synth, which I think had 
a subconscious effect on me. I always liked 
the weird segues and experimental aspects 
of Pink Floyd, King Crimson, and later 
with Zappa, Tool, Mr. Bungle, Sun City 
Girls, and The Mars Volta, but I didn’t get 
heavily into experimental and synth music 
until I moved back to Chicago and was 
exposed to it at SAIC. Guitar is my main 
thing that has spawned off into these other 
things, like making Eurorack modules, but 
obviously I got way into making music 
with modular synths. 

How did you go from being a guitar 
player and listening to mostly guitar 
oriented bands to having a modular 
synth company? 

For my master’s thesis I made an entire 
6U 84HP modular system that was all 
modules built on proto boards. I laser cut 

all the faceplates and 3D printed all the 
knobs, so it was this huge DIY project. I 
had the people working in the gallery cut 
out a rectangle into the wall so you could 
patch into it [the wall].

That sounds cool. Do you still have it?

I do. I don't use a lot of those modules 
any more because I have so much other 
stuff. It depends on the setup—because 
sometimes things come in and out—but 
when I perform live I use like a quarter of 

my own modules, and there's even 
duplicates of certain modules, but 
that fluctuates depending on the 
performance.

Why did you decide to start a 
company?

That was never really the idea; 
it just happened naturally. Back 
then I was just making myself 
modules because I needed all 
these things, and posting on Muffs 
[Muff Wiggler forum] and people 
were like, "Can you make me 
one?" Then more people started 
wanting things that I was making 
for myself and I decided to start 
releasing things. That was 2015. 
The first year and a half I was 
laser cutting all the panels myself, 
which was a huge task. I was part 
of a hacker space in Chicago, and I 
would spend the nights there laser 

cutting, waiting for those things to engrave 
all night. Aluminum [Eurorack] panels are 
really expensive, so what do you do? You 
make your own. And then it gets to turn 
out exactly the way you want it, and that's 
always been my philosophy. There's never 
a compromise, even as far as the price goes; 
it's not something that actually matters in 
the grand scheme of things. 

What were the first things you came out 
with?

I released three modules starting out. 
One was a state variable filter, which was 
discontinued, but I re-released it. I wanted 
to make a bunch of improvements to the 
overall circuit, so that's out again now. The 
other two were simpler modules; a 3-band 
EQ in 4HP, which I've been selling now in 
2HP, and then a 4HP 3-channel attenuator. 
The first three things were relatively 
simple, but the filter was pretty popular in 

the beginning. A lot of new stuff is going to 
come out this year. I've been prototyping 
and working on a lot of things over the 
past six months, and I'm really working 
on tweaking the designs and pacing them 
instead of releasing so much stuff at once.

Do they all have the intricate, ornate 
panel design artwork that you do?

Yeah. 

What do you call that?

Xeno-graffiti. 

Are you going with this aesthetic moving 
forward? 

I think I'm going to start getting out of 
doing the red and aluminum panels. The 
panels aren't going to look different, they're 
just going to be black and white from now 
on. I like the red and black look, and they 
will be offered as alternate panels, but I've 
been getting into the style where you have 
the solder mask windows, where you have 
the LEDs glow through.

Like on the Żłób Entropy?

Yeah. You can't do that with aluminum. 
Making panels, it's three times cheaper 
to do it with PCB, and the turnaround 

is so fast. Fortunately in the Eurorack 
world, other manufacturers are liberal in 
the way they make things, and tell you 
what they use and where they get things 
manufactured. It's really cool. David from 
Bubblesound very willingly shared his 
entire method of getting PCB panels made 
using Osmond, [and] that really helped me 
out and changed the way I do things.

It's a really cool aspect of the community, 
this openness to sharing.

It's just a matter of talking to the right 
people. Some people are cooler than 
others, like in anything.

"the way the module looks is just 
as important as the way it sounds."

keven at work
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How do you think your art background 
pertains to your panel design? 

It's partly what sets my company apart 
from other manufacturers. Nowadays 
there are more makers with elaborate 
looking panels, but back when I started 
I was maybe more unique for Eurorack. 
To me, the way the module looks is just 
as important as the way it sounds. Going 
back to each module as a work of art, they 
all fit together to make a larger functional/
playable instrument. I know some people 
would disagree. The functional part is very 
important to me; the graphics and layout 
are carefully balanced to not detract from 
the playability and user-experience. 
The soldering also has to be artful 
and aesthetic. I spend a lot of time 
actually quality controlling the 
solder joints on every module.

I think that’s something that 
attracts people to different 
makers; they know that they have 
a vision, a desire to do something 
in a certain way, and can identify 
with that way. What’s influenced 
you in terms of design?

A lot of different artists past and 
present. As a drawer and painter, 
mainly the surrealist and various 
abstract movements influenced me 
the most. Nowadays my graphic 
design is a lot more refined and 
reliant on geometry and symmetry 
as a visual language, influenced by 
tessellations, fractals, and Turkish carpet 
motifs.

Turkish rugs are set apart by the skill 
involved and the fact that they had to be 
handmade, since in the beginning there 
were no machines. You have "Soldered 
by Humans, Not Machines” with a 
picture of a Terminator hand all over 
the Żłób  website, and it sets the tone 
for what Żłób seems to be about, but 
wouldn't it be easier to automate some 
of your manufacturing? Especially with 
DIY stuff, I always feel like that must be 
such a pain.

It really depends. It's faster to assemble a 
kit than to assemble the module by hand. 
I mainly offer everything in DIY because 
it was so important to me starting out, but 
I'd like to get more into the built scene. I'm 

totally going to keep doing kits, but there 
is something in the DIY scene that is kind 
of lame: people will undercut you. You 
can't build my module and then sell it for 
cheaper.

People have done that with your stuff?

Oh yeah, it’s a thing. People will even ask 
me sometimes if they can do it. I've had 
customers in the past buy a lot of stuff and 
it's pretty apparent that it's not all for them. 
It’s OK, because it gets more of my stuff out 
there, but in the end it hurts. That's one 
reason why bigger companies aren't DIY 
companies, but mainly the DIY support.

You also have the issue where someone 
buys a kit from you, builds it, sells it, 
and then later, if the module doesn't 
work correctly the person who bought it 
comes to you for help or a replacement 
or something.

Totally. 

Are all of your modules through-hole?

There are a couple of instances where there 
are SMD chips, but it's like 98% through-
hole. Considering how complicated the 
designs are and how dense they are it's...
as far as I know there are not many other 
people doing what I'm doing with through-
hole.

That’s cool that you’re still doing it that 
way; it’s a really good way for people 
to learn. I started off building kits, 

but when I wanted more sophisticated 
modules, it got the point where I wasn’t 
going to take on building a 4-layer SMD 
based project.

When it gets complicated and dense 
enough, it's a lot of soldering. Stuff like 
my VnIcursal VCA takes me two hours 
to solder an entire module—and I know 
the circuit well—which is a long time 
considering that all these other guys use 
robots to put everything together. I sort 
of advertise myself as making handmade 
modules, but in the end no one really cares 
because everyone buys shit that's made 
by robots. The thing is, in Eurorack, there 

are some companies that outsource 
everything, which I think is kind 
of lame. A lot of guys have the 
manufacturers they use pick n' place 
their whole motherboards, but then 
they'll solder all the through-hole 
stuff, like jacks and pots themselves. 
I have more respect for that than 
someone that just has their whole 
turnkey operation where all they do 
is ship the modules out, if that.

Some people just like the design 
process and don't want to spend 
time soldering, though.

I think at this point it's something 
to complain about. It's not that it 
actually sounds different, even with 
through-hole and SMD. I know 
some of my stuff will last longer 
because other manufacturers have 

to pump out so much and their quality 
control isn't that good. I understand for the 
bigger companies it’s not possible to meet 
high volume demand by hand soldering, 
but the artist in me still thinks of every 
module Żłób makes as a unique work of 
art because it’s handmade. 

I like that you think of it this way. You 
still have the passion for it on module 
by module basis and obviously still love 
building and designing stuff. Do you 
build all the modules you perform with?

I can't say that I’ve built everything that 
I own, I get a lot of things secondhand, 
trading and selling on Muffs. It is a certain 
level of time commitment, but it is more 
rewarding to have a system that you at least 
partially built yourself. 

How is it running the company from day 

keven performing

"there's so much more to music than major 
and minor scales and 12 possible notes."
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to day? Is it just you doing everything 
for Żłób?

I have one intern that works for me, but it’s 
mainly been me and AJ [McClure], [who] 
is more of a part time-employee, because 
he’s been working for me the longest. The 
company's grown enough that I don't have 
time to solder stuff. I'd rather be working 
on new designs and focusing on putting 
other things out. I love soldering—I still do 
it quite a bit depending on the workload—
but mostly I’m just doing quality control. 
[AJ] is actually my ex-student from my 
electronics class I taught in Schaumburg. 

 You teach electronics? 

I used to, but the school I was teaching at 
closed down. It wasn't just the school I was 
working at, they shut down like a hundred 
or something Art Institutes all around the 
US. I was teaching at one in Schaumburg, 
Illinois and one in the city and both shut 
down. That was a great job. There were 
problems, like any school, but some non-
profit bought the company and totally 
ransacked it. I was teaching there for a 
while—not full time because I wanted to 
have time to work on Żłób stuff—but it 
was really rewarding teaching all these 
kids. Their experience with audio is more 
“in-the-box” based and all the stuff they’re 
learning is technical in its own way, but 
not the same as building your own circuits. 
They're still learning synthesis and stuff, 

but digital synthesis, so I was really getting 
them into modular and that DIY ideology. 
I still want to teach, but there's a lot of 
competition in Chicago.

Since you’re not teaching has that left 
more time to work on other pursuits? 
You mentioned being a classically 
trained guitarist. Do you still play? Are 
you in any bands right now?

I play in two bands. One is a black metal, 
death metal band called Burning Churches. 
The other one is a three-piece, guitar/bass/
drums, called Puke in the Icetray, which is 
more of my project because I compose all 
of the music, and in some cases, notate it. I 
guess we arrange it together as a band, but 
a lot of times I do the arranging, too. 

Do I want to know the story of how you 
came up with the band name Puke in 
the Icetray?

It happened because I had a friend who 
went to the Great American Beer Festival, 
and it's insane. There's just so much beer 
and they give you free samples. If you don't 
pace yourself or eat a lot...there are people 
puking in the corner of the convention 
center and stuff. Anyway, you can see 
where this story's going. My friend got 
totally hammered and came over to our 
house and just got really sick and puked all 
over our kitchen, and there was an ice tray 
on the floor where puke wound up.

I think I could have come up with a 
pretty close approximation to that story 
without knowing a single detail other 
than the band name. What kind of 
music does Puke in the Icetray play?

The closest thing I tell people is Mr. Bungle 
because it's the type of music that changes 
genres a lot. It's not a very explainable 
band. There's no singing, it's instrumental. 
We focus a lot more on World Music, and 
mixing country, metal, and jazz. We have 
an album that's coming out in 2020.

Do you have any other musical projects 
that don't involve bodily fluids or 
religion?

I'm releasing my own vinyl of the modular 
stuff that I do through a label in Chicago, 
∅A. This album is called Tholins of 
Kharon [see review in this issue]. When 
I play modular, my pseudonym is Onur 
Żłóbnicki, which is the full name of the 
company and my Turkish middle name. 

You've got a knack for names, that's 
for sure.  How is the music scene in 
Chicago?

The Chicago scene is cool. You can see a 
show by someone completely different, 
every single day, any day of the week. I 
can go to the symphony one day, go to a 
metal show another day, and go to some 
experimental thing the next. There's 
always something going on, and we have a 
really cool modular scene. Unfortunately, 
over the past couple years a couple guys 
have moved away, like Peter Speer, who 
works for Make Noise now. He went to 
SAIC too, that's how I know him and Andy 
[Oortman]. We play shows together and I 
organized this modular synth meet that's 
coming up where a lot of us are going to 
come and hang out and show our systems 
to each other so we can see what we're 
using. We all sort of know each other, but 
usually when you play shows you're either 
tearing down or setting up and it's not a 
good time to nerd out. I also organize a 
huge modular night that happens yearly, 
with all those guys, and we just had the 
thing that Brett [Naucke] puts together 
every year, the Synth Chili Cook-off.

What’s that?

Each performer makes their own chili. 
I don't think there are any sort of rules 
or regulations; some people make vegan puke in the icetray at the empty bottle in chicago
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chili, some people make meat chili. The point of 
it is that you're supposed to eat the chili and then 
vote for which one sounds most like the taste of 
the chili. I feel like people end up voting for which 
performance or which chili they like the most, but 
that’s the cook-off.

Do people eat the chili while you're playing?

It's not like the performer is dispensing chili, but 
there are stands all around the [venue] where you 
get the chili first, and as the person's playing you eat 
the chili. It's goofy, but it's awesome. It's now in its 
ninth year...For $5 you get a bunch of chili and good 
music. It's a huge thing in the city, a lot of people 
show up for that.

Which Chicago synthesist has the best chili?

I don't know. The past two years Whitney Johnson’s 
chili was really good. It was actually vegan chili, 
which I'm against [laughter], but hers was good and 
her performance was amazing; it was really cool 
droney stuff.

That sounds fun. I like chili. Have you ever won?

I've never played it.

But you've enjoyed the chili many times?

Yeah.

zlobmodular.com

ELEKTROAKUSTISCHE MANUFAKTUR ERLBACH
INFO@VERMONA.COM / +49 37422–40270
WWW.VERMONA.COM
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this project is available at: 
waveformmagazine.com/shop

The first step is to place each jack in 
its respective spot. While doing this, 
make certain that the jack is flat on the 
PCB, and solder the longest tab [the 
sleeve] to keep each jack in place while 

you finish putting the rest of the jacks 
[Fig. 2] in. Again, only solder one of 
the jack legs at this time as it will make 
it much easier to put on the faceplate. 

After all 10 jacks have the 1 leg each sol-
dered to the PCB, the next step is to sol-
der the switches in place. Make sure that 

the switch is flat on the PCB and straight, 
not leaning one way or another. Again, only 
do one leg for now as we just want to keep 
the switches in place for the time being. 

Once those are secured, it’s time to snap 
the potentiometers in place. They’re both 
the same value, so it doesn’t matter which 
one goes where. Make sure they’re straight 
and flat on the PCB, and solder one of 
the outermost tabs to keep it in place.

The next step is to attach the faceplate 
and screw nuts on the jacks and switch-

es. The reason that we only soldered one 
leg of each component up to this point is 
because this way it is much easier to get 
everything in the proper hole, and sol-

dering only one leg—as 
opposed to all three—of 
each component gives us 
a little wiggle room when 
putting the faceplate on.

After everything is all 
screwed in, it’s time to go 
back and solder all of the 

Fig. 3

I’ve had one of these in my rack for some time now, built when I 
needed something to attenuate LFO signals. Sometimes I only want 
the scant warble of a filter cutoff, or to decrease a signal before it 

goes into my spring reverb so it doesn’t overload; and since not every 
input/CV in has attenuation, it’s nice to have a couple of attenuators 
on board to keep everything in check, to get things just where you like 
them. Since I had a little space to fill when I built this, I decided to 
add a couple of switches to change sound paths. With this, you can 
have one sequence, gate, or whatever and have the option to send 
it to one of two different destinations. The switch is an On/Off/On, 
which means that the center position is off, so for a sound signal it 
acts as a mute, and for attenuation it turns it off—a handy bonus! 
This is a pretty easy build as there’s no wiring and no power. Even 
if you’ve never soldered anything before, if you take your time you 
should have a successful build without an issue. While utility modules 
such as this one aren’t the sexiest, and don’t have a colorful screen 
or a bunch of blinking lights, they’re indispensable in any system.DIFFICULTY:

DIY: THE SWITCHENATOR
BY ELLISON WOLF

SWITCHENATOR
 IN RACK 
PHOTO

Fig. 1

Fig. 2 Notice that only one leg of each component is soldered in place.

remaining legs for each of the compo-
nents. Make sure to do the potentiome-
ters last, because you want to make sure 
there is enough clearance all the way 
around the potentiometer shaft to en-
sure clear movement. Once everything 
is all soldered up, snip the long leads of 
the sleeve on each jack, and you’re all set! 
All that’s left is to mount it in your case, 
and Switchenate! [I promise to never use 
the word/term “Switchenate” ever again.]
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Control voltage is a wonderful way to add 
expression to a modular patch, and controlling that 

control voltage is crucial to being able to dial in that 
expression. There are numerous ways to control that 
voltage, but the three most popular methods of controlling 
voltage without distorting that voltage are attenuating, 
attenuverting, and offset.
A passive attenuator is a simple un-powered circuit 
using only resistive elements [usually a potentiometer] to 
reduce voltage. Rotating the potentiometer will change the 
output from 0V to 100% of the input without distorting 
the shape of the incoming voltage. These are simple 
and primitive, but effective and important methods 
of controlling voltage, be it the input to a Filter, or the 
Linear Frequency Modulation input on an Oscillator. 
When using a passive attenuator, fully counterclockwise 
will usually have no control voltage, at 12:00 the CV will 
be half* the input, and fully clockwise will allow 100% of 
the control voltage. Attenuators are often found in simple 
mixing circuits, and in low pass filters. 
Potentiometers have three common "tapers" usually called 
A [logarithmic], B [linear], and C [anti-logarithmic]. 
While the taper does not affect the range of voltage that 
the user controls, it does affect the resistance to voltage at 
various positions of the potentiometer. 
A linear curve is, as its name states, linear. When at 50% of 
its turn, the attenuating potentiometer will reduce voltage 
by 50% [most pots have an error percentage of 10%, so 
take that with a grain of salt]. Linear potentiometers are 
often used to control non-audio voltage.
A logarithmic [sometimes called audio curve] are 
usually used to attenuate Audio signals, because they 
control voltage at a similar ratio to how humans perceive 
loudness, with more detail at quieter volumes. Where 
a linear potentiometer would be attenuating voltage by 
50% at its 50% turn, a logarithmic potentiometer would 
only be allowing 10% of the voltage to pass. This allows 
the musician to have tactile control over the lower range 

of control, where humans perceive volume changes with 
the most detail.
The rarer anti-log potentiometer is the reverse of a 
logarithmic potentiometer, and at its 50% rotation, would 
allow 90% of the voltage to pass. The most common 
application of these rare potentiometers is when the 
designer requires an audio rate pot that would turn 
counter-clockwise from 0 to 100%
Attenuverters [also called polarizers]are slightly more 
complicated and use a simple active [powered] op-amp 
circuit to reduce and/or invert voltage. In this scenario, 
the potentiometer controls the op-amp and causes the 
op-amp to transform the input voltage. When using an 
attenuverter, fully counterclockwise will usually have a 
negative “mirror” of the input voltage, which will decrease 
closer to 12:00. At 12:00, the CV will be zero* or close 
to zero. As the pot travels from 12:00 to fully clockwise, 
the attenuverter will allow 100% of the control voltage. 
Attenuverters are often found in multi-mode filters, and 
in voltage processor modules where inverting the voltage 
to various degrees may be desirable.
Offset is a third popular method of controlling voltage. 
An Offset can add or subtract static voltage to a control 
voltage signal. If you had a bipolar Low-Frequency 
Oscillator going from -5 to +5 volts, an offset with +5V 
would transform that voltage to go from 0 to +5 volts. 
Offset circuits are often found on voltage processors.
Control voltage allows the musician to add expression to 
an otherwise static patch. The “physical” musician [like 
a guitarist] uses note bends, timbre accents, vibrato, and 
changes in velocity or volume to add expression to their 
playing. While the synthesis can access each of those with 
Envelope Generators, Low-Frequency Oscillators, and 
Voltage Controlled Amplifiers [among others], it is the 
mixing of those control voltage signals that mimic the 
expressive playing of an orchestral musician.

*Assuming the taper of the attenuator is linear

attenuators vs. attenuverters vs. offset

with abe ingle of ai synthesis
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"i don't want to talk about synthesizers."
a conversation with wouter jaspers of koma elektronik

by ellison wolf
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Ellison Wolf - When I first asked if you 
wanted to be interviewed for Waveform, 
you steered the conversation away from 
synthesizers and such.

Wouter Jaspers - At Superbooth [2019] I 
didn't talk about synthesizers, I just talked 
about what drives people besides that and 
what they love doing. I didn't talk about 
synthesizers the whole weekend.

How did that go?

Very well. I actually got to know all these 
people that I've met for like the past ten 
years and I got to see them in a whole 
different light. We talked about their 
families, about their vegetable gardens, 
and in one case a man told me that he 
had the ugliest feet ever and that when he 
went to the beach he would wear socks in 
his sandals. If I took one thing away out of 
life so far, is that if I had ugly feet I would 
just flaunt them. I know a guy who had 
frostbite on three toes and he has just little 
stumps now. I don't want to talk about 
synthesizers! There are so many other 
things I'm into besides making gear.

Like what?

I love the Arctic. There's nothing like it. 
I've visited multiple places, I've been to the 
northern part of the European continent. 
I've been to Greenland, too.

How was that?

The most beautiful place in the world, 
with the nicest people I've ever met. You 
sit next to them—you've never met them—
and within three minutes you're having a 
conversation that matters. I went there for 
some shows; I played in a festival. I was 

there for quite some time and spent a lot 
of time with locals. It was really an eye-
opening experience. 

I have no idea what life is like in 
Greenland.

It's in tune with nature, and that's 
something I think the western world can 
learn a lot from. Nature dictates your day 
there, it makes things a lot realer. I come 
from the Netherlands, which is a country 
that has been cultivated and has been 
organized and plotted. Every single tree 
in that country is pretty much in a register 
somewhere. We do have nature in the 
Netherlands, between brackets, but if you 
go to a place like Greenland, or you go to 
northern Canada, or Alaska or northern 
Russia, you see nature from a whole 
different angle. If you go out of your house 
in certain places you need to bring your 
gun with you because polar bears are out, 
or there are weeks that you will not receive 
as much food as you would like because 
the ships cannot get to you. Nature there 
becomes a true force to be reckoned with.

There's such a huge difference between 
a park and wilderness. It's controlled 
vs. uncontrollable.

To me, a park is not nature. It's nice to put 
your picnic blanket down and sit with your 
friends and not be amongst concrete.

Definitely, and you don’t need to fend 
off polar bears or whatever, but there's 
never any adventure, or wildness in 
that. Other than the Arctic, what are 
some of your other interests?

I'm really into space. Last year I visited 

a space conference here in Bremen, the 
International Astronautical Congress. I 
think the most interesting stuff is going to 
happen in the next fifteen years.

In outer space? In what way? 

I'm not so much into the big space colonies 
or going to the moon or Mars; I think we 
should do that; I'm way more interested 
in new, low-cost launch possibilities. 
I'm interested in more of what space can 
do for the challenges of humanity that 
we're looking upon. Besides that, I really 
like excavation, like big machines. I can 
look at excavators the same way that I 
look at synthesizers. They're instruments, 
machines we built to do work for us. I 
really like the idea that you have this super-
human strength.

You don't need the strength if you have 
the excavator.

Exactly. It's an extension plus a skilled 
operating of heavy equipment [motions 
to his heart]. I really appreciate that. You 
can control a five-ton machine with just 
a flip on a little joystick. Somebody who's 
operating heavy equipment in a good way 
always gets my respect. Plus operating 
it isn't just digging holes. If you own an 
excavator, you'll also be servicing your 
excavator the whole time. So everyone 
that owns one usually has to be able to fix 
it, and those things are made so well and 
so ruggedly that you can. If you want to 
learn more about engines, starting with an 
excavator is a good idea. A tractor would 
also be good. 

I guess you do need to know how to do 

When i first met with berlin-based koma elektronik co-founder wouter jaspers 
during superbooth 2019 we talked about japanese chalk for almost an hour. he made 

it very clear to me that he absolutely, positively, in no way wanted to talk about synthe-
sizers. that might seem an odd request from someone who makes his living designing things 
where capacitors, resistors, knobs, faders, etc., live side by side one another, working to-
wards a greater sound-altering good, but speaking with him you can see why: while music 
is the thread that runs throughout his life as a writer, performer, and business owner, he 
has many other interests that he probably isn’t able to talk about quite as much as those 
things that start with the letter “s” and rhyme with...well, you know. i really wanted to 
have a nice chat with wouter, so i promised i wouldn’t ask about [quietly: synthesizers] at all. 
then i broke that promise.
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that in order to survive, especially if 
you’re not near someone that can help 
you with it.

Exactly. It's like in the Arctic: if you forget 
your warm clothes you're fucked.

Survival is all relative, though. You still 
have to be on your toes to survive in 
a city, it’s just different dangers than 
those out in nature. Do you feel trapped 
by all of this surrounding cement?

I think living in Berlin for ten years kind of 
got me a bit sick of the hedonism side of the 
city, which is very prevalent. It's easy not 
to take part, though; I haven't for a while 
now. I also live in Neukölln, 
which is quite a dirty part of 
town, and I'm just so sick of 
people just dumping their 
crap in the streets. I feel like 
it's not a good environment to 
live in. I want to live in a nice, 
clean, natural environment.

Are you thinking about 
moving?

Eventually at some point. I'm 
enjoying my job here, so...The 
nice thing is there's holidays, 
there's time off.

That’s true. You can 
always get in your car 
and get out of town.

I don't drive. If I have to go somewhere, I 
bike there.

Rain or shine?

I'm from Holland [laughter]! What can 
you do?

You mentioned your job. I need to break 
my promise to you. We need to talk a 
little about synthesizers. There’s not a 
lot of information about the history of 
KOMA. 

I know. It's always what people ask me, the 
same questions. I must have answered that 
question a gazillion times.

And yet, I couldn’t find much of 
anything. You’re the person in charge, 
right? You're listed on the website as the 
CEO.

Yeah, in-house I call myself the "End of Level 

Boss." They [co-workers] call me "Boss 
Man” or “Bossmate,” but more in a joking 
way. My official title would normally be 
CEO and Head of Design. There's nothing 
going out with at least my stamp on it. It's 
a way to preserve quality and to make sure 
that people that buy [our products] are 
happy. That's the most important thing. 
I don't think I'm necessarily a micro-
manager, but, you know, if something 
happens, I'm responsible and I want to at 
least have something to say about it. It's 
my company, plus Christian [Zollner], the 
co-founder. He owns just as much of the 
company as I do. 

How did you two hook up?

We met in STEIM Institute in Amsterdam, 
one of the oldest institutes for electronic 
music. [Later], we were both living in 
Berlin so we decided to start a company. 
We've never had one fight in our whole 
business. I couldn't be happier. 

What were you both studying at 
STEIM?

I was asked by STEIM to host a workshop 
on independent musicianship; at that 
time I was touring around a lot, earning 
money with shows, workshops, releases, 
organizing things. Back then STEIM 
would organize a week of workshops for 
artists to get an introduction to STEIM’s 
way of working and facilities, with the 
intention of having them back later for a 
longer residency. Christian was a student 
of the University of Arts in Berlin and was 
a part of that program. 

What was it about Christian that made 
you want to work together? What was it 
like meeting him the first time?

Christian is a very hands-on person, a 
hard worker, and super curious about 
everything that happens around him. 
We met briefly before the workshop and 
immediately had a good conversation that 
took us deep into topics revolving around 
engineering and music. Since he lived 
pretty much around the corner it seemed 
logical we would meet up in Berlin again 
after I came back from tour to make some 
music together.

Why did you two decide to 
start KOMA?

After meeting back in Berlin 
over a beer, this idea of doing 
a company together started 
brewing in my mind and I 
told him about it, as I felt we 
would make a good team. 
Christian was ready for a 
change and so was I. At that 
point, I had traversed the 
globe multiple times for five 
years straight and although 
I had a great time, I needed 
to have more stability in my 
life. We incorporated our 
company around half a year 
after we met in STEIM. 

What is your background in?

Sociology and political science. I have a 
teacher's degree in Social Science for kids.

Did you ever teach?

Besides the internships for my studies, no. 

Do you think your studies in Social 
Science for kids has had an influence on 
KOMA in any way?

When you are taught to teach people 
things, you learn how to look at problems 
and deconstruct them, making it easier 
to explain and for the group to digest and 
internalize. My designs for KOMA are 
quite straightforward and can also be used 
as tools to teach electronics or the origins 
of music, and not only to kids.

So how does that translate into the 
products you make? What is KOMA’s 
design philosophy?

the koma crew circa 2018. wouter is at the far left, bottom row.
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We really just want to make equipment 
that is very clean and easy to understand. 
For instance, when we are at Superbooth, 
we don't have to be at our booth because I 
trust that my equipment is simple enough 
for even newbies to understand. They 
don't have to have somebody explain how 
to use something. If I would have to stand 
there all day and explain how to use it that 
means that I did a bad job designing it in 
the first place.

How does KOMA come up with 
designs? Something like your Komplex 
Sequencer, for example.

We wanted to make numerology in a box, 
a ridiculous sequencer that would be able 
to do a lot of stuff and have a lot of different 
ways you could use it in your studio. We 
wanted to do that with motorized faders 
so you could save patches. Then we did 
some counting and figured out that it was 
impossible to make with the money, time, 
and knowledge that we had at the time. In 
the end, we scaled down the expectations 
a little bit.

I’m always 
f a s c i n a t e d 
by the 
compromises 
that are made 
during the production of a product. 
Motorized faders would be really cool 
on a sequencer, but I can imagine pretty 
expensive, too. How many people aside 
from you are on the design team?

That depends on how you [define] 
“design.” I design everything; how it looks, 
how it feels, and most of the feature set. 
And the rest [of KOMA] are doing all of 
the electronics and design, and we do all 
the problem solving together. The design 
process does not necessarily start with me; 
we come up with the ideas together. We 
have a very tight knit team and we work 
well together and can accomplish a lot of 
things at the same time if we set our minds 
to it. 

Do you ever develop things that don't 
make it into production?

Oh yeah. You shouldn't put anything out 
if you're not 100% convinced about it. If 
you just do it to fill a hole somewhere, it 
doesn't make any sense. Many times I feel 
like descriptions of modules are so far 

fetched, or only complicate the process. 
I just want a trained musician that's 
using it for the first time to understand 
it within a few minutes. It's a tool. If you 
have a screwdriver and there's so much 
written on it, it's so convoluted with weird 
tags on it, how are you going to use it? It 
complicates things. I always try to have our 
designs as clean as possible. The Field Kit 
has become the backbone of what people 
see of KOMA first, it's the most popular 
product. I'm happy about that because it 
resembles what and who we are. It's a do-
it-yourself product. There are a thousand 
different ways that you can use it. If you 
don't put the work in, you won't get cool 
sounds. 

Does the clean, simple KOMA look 
mimic your personal mindset and 
aesthetic?

I try. I like putting things out in organized 
manners.

How important is the DIY philosophy to 
KOMA? 

I think it's really important. The DIY 
mentality isn't just buying a kit and 
making it; it's about thinking about how 
you can solve problems yourself. I think 
that's super important and I want all of the 
people around me to have that ability. That 
means you don't have to lead them to do 
something. I am built like that, and I think 
the people in the company—all of them—
have that kind of background, so they 
know that the day is over when the things 
are done, and the best way to do 
those things is as efficiently as 
possible. When we have issues, 
they're good at fact- finding 
and figuring out what's going 
on. So DIY becomes DIT—do 
it together—which is how you 
can tackle even the biggest 
problems.

One does get the impression 
that KOMA is definitely a 
DIT, community-spirited 
company. From having a 
storefront/coffee house, to the 

party you guys throw after Superbooth, 
I get a very open, communal vibe. Has 
this always been the case? Do you think 
things at KOMA have changed since 
you started? 

Everything is always constantly changing, 
it would not be good when that would not 
be the case. KOMA has gone from a two-
person operation to a ten-person operation 
over the course of seven years; and now we 
are slimming it all down again, as we want 
to be making machines instead of running 
a large company. We both are artists and 
learned the whole process of production 
and running a company as we went along. 
I think this process made it so much fun; 
you make mistakes of course, but it’s always 
a pointer for the next time around.

What’s the operation like? Do you guys 
do all of your manufacturing in-house?

We do all the development here, and all 
the assembly in the end. We let robots do 
as much as they can do, because robots 
don't make mistakes and it saves us a lot of 
time. All the parts come from Taiwan and 

China, mainly. It gets sent to Europe and 
it all gets built in Europe. The PCB boards 
also get made in Europe. Having business 
outside the Union [EU] is not always easy 
because of importing and taxes and things, 
or time zone changes, so it's kind of slower.

There are so many disparate and 
unexpected things you need to consider 
when running your own business. Is this 
the first company that you've had?

the koma komplex sequencer
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I did some other things. I had my own 
magazine, with my father, about nature. 
I've always been doing stuff.

When you were a kid? What was it 
called?

Friends of Nature. I made six issues, bi-
monthly. I did it for a full year. We made 
it on a 386 DOS computer in WordPerfect, 

and then we Xeroxed [it]. I had forty or 
fifty people subscribed to my magazine. 
Family, people in the neighborhood, 
teachers. I didn't pay for it because I 
found three sponsors. My sister would 
do a cartoon about our rabbit, Flippy, 
and the adventures that Flippy had every 
day. I've always been doing these types of 
things. When I was nine, I would go walk 
around the neighborhood and I would sell 
sunflower seeds, and I would get the money 
from the sunflower seeds and would do a 
growing competition, see who would get 
the highest sunflower. And I'd give prizes, 
like one Gilder or so. Those were the first 
things. I think when you start out young by 
just doing stuff...

It makes you less afraid. 

Totally, and my parents have always 
stimulated that. There was never really a 
chance that I would work for somebody 
else. The last job I had was when I was 
thirteen, I was cutting asparagus in the 
field. I was paid a Euro an hour or so. 
Ridiculous. Before that I worked in the 
supermarket stocking shelves. It didn't 
last long. They only let me do all the stuff 
that doesn't go bad so nothing could go 

wrong. I was very distracted as a 
teenager. And then when I was 
fifteen I started a web design 
agency, and my parents had to co-
sign because I was too young to 
start a company because I was not 
eighteen yet. This is like ‘98–the 
early days of the Internet. I built a 
lot of sites for people because they 
had no idea how to do it and got 
paid well for a teenager. This was 
still typing HTML. I had my own 
radio show when I was fourteen, 
local radio. It was great. 

What kind of stuff did you play?

Just really bad music. I was pretty much 
talking half of the episode, calling people, 
joke calling, making stupid jingles. It was 
really teenager radio, but it was super 
cool that people just let me do that. Also, 
Saturday afternoon like 1:00 or so, all the 
shops in town would have the radio on. I 

would get people listening in, calling in, 
[to] poke fun at me a bit, and we would 
just joke around. But it came with serious 
complaints, like, "Wouter, you can't play 
songs three times in a row." And I would 
be like, "You know what? I'll play it another 
time!"

Youthful defiance! Were you playing 
music at that time, too? 

Yes. I started making music in my teenage 
years, started seriously touring around age 
twenty or so, put out some albums, noisy 
stuff. I was so sick of touring. During my 
early twenties there were a few years I did 
180 shows a year and many flights and 
stuff.

Who were you touring with? Was it 
your own project?

Yes. I have a lot of aliases, like twenty. I 
go as Franz Fjödor, Cock Cobra, Ambient 
Rage, Danny Toff and Preliminary 
Saturation. Everything is quite different, 
but mainly doing electro-acoustic object-
based music. Depending on how poppy 
it is, it's called “Millennial Soul”. I am 
officially a millennial, I guess, and I 
think our soul is an interesting thing 

to at least play around with! I also say 
I'm post-modular and a post-Hedonist.  

You’ve got quite a collection of titles 
for yourself. What influenced your 
evolution towards the electro-acoustic 
side of things, both with KOMA and 
your own music making?

Back in the mid-2000s I was very impressed 
with the urgency of acts like Usurper, IDM 
Theft Able, the body art of Sudden Infant 
and groups like Soviet France, Nurse with 
Wound, Kapotte Muziek and of course 
my local hero, Staplerfahrer. From an 
early age I used everything I could find 
around me to make sound collages and 
since I realized that there is a whole scene 
for that type of music making, there was 
no way back. After making machines for 
synthesists with KOMA, I realized that for 
my personal music making I needed more 
compact tools for experimentation on the 

road, lighter devices that would pack a lot 
of features, in a more modular fashion; that 
idea evolved into the Field Kit and that has 
had a huge impact on our company ever 
since.

Do you still play out a lot and tour?

I'm not doing 180 [shows] anymore, but 
thirty shows a year or so. I play with a 
bunch of groups with people that I really 
like, in places that I like. I'm not going 
to push myself anymore to make long 
tours. Just a couple good shows, having 
fun. That's the most important, I think. 
If people want to book me they're most 
welcome to. I will come and play. 

When you play live, do you find that a 
lot of people ask you about the gear you 
use? Why you use this or that?

In our scene so many people talk about 
how their music gets made, but that's the 
[thing] I’m least interested in. I just want 
to hear the music, and that should tell 
the whole story behind it already. I did a 
performance with Hainbach, and people 
were like, "You should have put a mirror 
up there so we can see how the patches 
go." People want to see some hands move 

the koma field kit
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over modulars. I don't think that it's so interesting. I'm like, 
"No. There doesn't have to be a mirror there. You should start 
listening to the music instead of worrying about how it's made." 

I’m sure a lot of the audience makes music themselves and 
are looking to see what they can learn from you for their 
own music. And people are visual, they like to watch things.

I think it's really good when there’s something to see. Our 
performance yesterday, I was wearing my CERN hard hat 
the whole time, so I felt like I needed to do something with 
this helmet, so I clipped a contact microphone on the helmet. 
Since it's a bowl shape, it's like its own little chamber of reverb 
already. You start singing into it and the vibrations of your voice 
going through the helmet. I got these beautiful vocal sounds 
out of it. It's super physical because you have the helmet in 
front of you, they can't see your face. The type of music I make 
is very physical. I use motors, I use a radio, I use things with 
antennas, the helmet. I try to never sing into a microphone, I 
always try to use a medium to amplify my voice or I use the 
contact microphones with my vocal chords, or sing directly 
into a helmet, or I use pieces of wood. I feel like if you make 
visible what you're doing, of course they will be more engaged. 
I think the audience doesn't come to listen to the music, they 
also come to be entertained. It's still important that there's not 
a mirror!
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There are a lot of words on the previous page. It’s almost impossible to read, there are so many words. What are 
all these words? These are some, SOME, of the music credits—whether as synth player, producer, arranger, 
writer, composer, piano player, percussionist, vocalist, etc.,—that Michael Lehman Boddicker has attached 

to his name. He’s worked on hit songs with artists like Michael Jackson and Olivia Newton-John, composed 
numerous soundtracks, is a Grammy award winner, has made music for commercials, had his songs recorded 
by artists like Earth, Wind and Fire and David Hasselhoff, and co-founded Synthplex [with Mike Learmouth].

Boddicker’s career in music is as ordained as anything can be: There was absolutely no way that he was not going to be a 
musician. Being literally surrounded—immersed—in music before even being born, Boddicker has gone with the flow, 
adapted to the changes in the industry at every possible turn, due to his innate desire to find new ways to make/play/
compose music. His career has been nothing short of a remarkable, and it’s still going strong. When I sent the initial 
draft of this interview over to fact check [and there are a LOT of facts to check], he was in the midst of preparing to be 
a keynote speaker at NAMM 2020, helping organize two choirs for the Grammys, and had a video shoot coming up. I 
was able to snag a little time with him for this interview at NAMM 2019 in Anaheim, California just a few months 
before the inaugural Synthplex, which took place a bit down the road in Burbank. As he told me during the interview, 
“Times pass, and things change, and people die, and people are born, and the only thing that's never going to change 
is that things are always going to change. It's always going to evolve.” Boddicker personifies his own statement.

the new society circa 1967. 
boddicker second from right.

Ellison Wolf - You said something about 
NAMM before I had my recorder on…

Michael Lehman Boddicker - I don't know 
if I want to repeat it!

We’re all friends here. . .

I have been to NAMM shows six months 
longer than I've been alive. My mother 
carried me [in utero] on the floor of the 
NAMM show. 

What was your mother doing at the 
NAMM show in the first place?

My parents owned four music storefronts, 
one of which was four houses in a row. 
They had one [house] that was the music 
store part that had all the guitars and stuff, 
one had all amplifiers and drums and band 
instruments in it, another had storage and 
guitar lessons, and we lived in one. At the 
height [of their business], they had 1,600 
music students, seventy-five teachers, 
and thirty-nine satellite studios. My dad 
had seven station wagons, and he used to 
load them up with teachers and musical 
instruments, send them out; they'd go 
out to Tipton, Ottumwa, Marshalltown, 
Vinton, all on different days of the week. 
I had so many musical experiences before 
I was twelve years old. I played accordion, 
piano, tuba, valve trombone, trumpet, 
guitar, took orchestration lessons, and 
started songwriting and played in all these 
different ensembles, all over the world. 
By the time I was sixteen, I had played 
in every state of the union and Japan. I 
went to a public high school that had a 
songwriting class, and we had concert 

choir, glee club, pep band, and orchestra. I 
played six nights a week in bars, five hours 
a night, and got paid for it. The least I ever 
played was three nights a week. Your chops 
get really good when you're working that 
way, and then going to school, studying 
music all day long. It was so idyllic, and 
the value of education, and the value of 
music there...people would go, "I want my 
child to learn how to play something,”just 
so they have that ability. If nothing else, it 
makes you appreciate music more, helps 
you be teachable, helps you interface, it 
helps you develop your left and right brain 
connectivity, it helps you in math. . .

You were so immersed in music, it 
sounds pretty incredible.

Absolutely. Even in utero I was being 
exposed to music. My mom was a 
workaholic. She taught accordion from 
3:30—which was the first time someone 
could get there after school—until 10:00 
at night. And then on Saturday she started 
at 8:30 and went until 6:00. And then on 
Sunday there were recitals and business 
meetings, and stuff like that.

What was it like musically growing up 
in Iowa?

It was great. I loved growing up in Iowa. 
You'd be amazed at the shows and 
bands that come through Iowa. There's a 
symphony that my mom used to take me 
to that would play at Coe College every 
other week . My parents loved to dance, so 
two nights a week they would go out and 
hear dance bands play, and they would 

ballroom dance and I would sit there and 
watch the bands play. It was great.

Were you by yourself? Are you an only 
child?

I grew up with an older sister, an almost 
twin brother, and a younger sister. My 
dad had nine siblings. At my last family 
gathering there were 112 people.  It was 
a big, wonderful family where people got 
together and played cards one Sunday a 
month and swore and smoked and drank 
beer and threw their cards down and 
called people names. It was great.

So why did you leave?

Because even with all of that richness, 
there was no recording community there. 
I started noticing that all the records 
that I saw were recorded in Hollywood, 
California.

How old were you when you started 
coming out to Los Angeles?
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boddicker in the 80s.

"give me a tape delay unit, arp 2600, and a minimoog, and i can do just about anything."

Seventeen. I was still in high school.  
I had done all my work, so I was essentially 
coasting through my last year of high 
school. I passed out of my first year of 
college and was able to come out to try my 
wings. I used to go to the nightclubs and 
watch the guys in the traveling circuit—in 
that day it was the Holiday Inn circuit—

where the people out of Los Angeles 
would get a band and they'd make this 
circuit for a few months a year. I'd make 
friends with them, watch them play, come 
to the afterhours jam sessions, and go 
sleep on their sofas when I visited Los 
Angeles. The second time I came out, 
I auditioned with White Trash—Edgar 
Winter had just left—and they asked me 
back for three days in a row. I couldn't 
play in the nightclubs that they were 
playing in because of the laws. I went 
back [to Iowa], finished high school, 
took a couple of years of college, went 
out on the road, went to college again, 
and then came out to Los Angeles and 
sold some songs and thought, This is it. 
This is great.

What was the first song you ever 
sold?

First music would’ve been to an 
advertising company back in Cedar Rapids, 
Iowa as underscore for an advertisement. 
First song would’ve been “Down On The 
Farm,” for $250, which just covered the 
attorneys fee. I was starving ...literally. No 
money to eat.

Have any of the songs you’ve written 
reach the Billboard top 100? Any gold 
records?

The Flashdance soundtrack reached #6 on 
Billboard. “Swept Away” in the top twenty 
Contemporary Jazz Albums. “Countdown 
[Captain Fingers]” for Lee Ritenour 
charted at #43, but he didn’t credit me for 
the lyrics I wrote or for singing the vocoder 
part ...but live and learn. Always loved 
working with Harvey Mason though—too 
many platinum and gold records to count. 
I’ve played on more records sold than any 
other synthesist between Michael Jackson 
and Lionel Richie alone. But what does it 
mean? That era of the industry is gone. On 
to the next!

How did you go about selling songs? 
back then?
Remember, we're talking 1972/73, right? 
Synthesizers in Los Angeles on records 
that weren't Emerson, Lake, and Palmer...
you didn't usually hear them on hit 
records. There's that weird Catch-22 
where in that day you couldn't play on a 

gold record until you had a gold record, 
and you couldn’t use synthesizers on a hit 
record until you've had a hit record with 
synthesizers on it. When I came out to 

Los Angeles, one of the opportunities that 
was there were on all these Motown acts. 
For the first seven years I played almost 
entirely on R&B records. Those arrangers 
and songwriters were always innovative.

Was it strictly synthesizer that you 
played?

I played synthesizer, piano, organ, I played 
harpsichord, Wurlitzer...I'd play B3 on 
some of the cues. I played clavinet with an 
Oberheim auto-wah, and they thought I was 
so funky. Playing next to Larry Muhoberac, 
Lincoln Mayorga, Ralph Grierson, Artie 
Kane, David Foster, David Page, Michael 
Melvoin, Mike Lang, Michael Omartian...
all of these phenomenal musicians. I got to 
be on all these sessions sitting next to them 
and learning everything they do. What 
Larry Muhoberac taught me in just one 
lunch hour when we hung out changed 
my life ...We came back in the studio and 
he showed me how he prepared when he 

had a hard piece to play. It was so simple. 
"Ok Michael, what I do is, I sit here at the 
piano, and I don't push the notes down. I 
play it through in my mind with my hands 
on the keys as slow as possible. Everything 
after that is just muscular.” He visualized 
it and he got it perfect the first time. And 
then every time after that it was getting 

faster and faster. Neil Stubenhaus—one 
of the greatest studio bass players ever—
said the same thing. He would always cite 
this basketball coach who had [some of] 

his guys practice throwing a hundred 
free throws, and then he had guys sit 
on the bench and practice in their 
mind making a hundred free throws. 
When it came time, the guys who sat 
on the bench and visualized making 
the hundred free throws actually scored 
better than the guys who'd practiced 
physically doing it.

That kind of mental preparation is 
pretty fascinating. You hear about it 
all the time in sports, but not as much 
in the arts.

Sitting next to those guys I got to learn 
all those tricks. How to feel eight bars, 
how to count on your fingers. You can 
count sixteen bars on the four sections 

of each finger, and then you get to the place 
where you can do it without even thinking 
about it, and you're never lost. I learned 
that from Tom Scott. I had some very 
sweet friends who took me around like a 
puppy dog, just letting me sit in and watch. 
Then I got a job playing with a guy who 
had a TV show every week.

What show was that?

I don't talk about it.

Ah, one of those!

I worked with every great drummer in 
Los Angeles; Jeff Porcaro, Jimmy Keltner, 
Jimmy Gordon, Raymond Pounds, James 
Gatson...Los Angeles at that time was so 
deep. You could have thirteen rhythm 
sections on any given ten-hour session and 
they were all incredible musicians that had 
a huge amount of hit records under their 
belts.
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So how did you hook up with Michael Jackson?

I was on the Jackson Five records because of Motown, and I worked 
on the Jackson’s records, and on their tours. You know when the lights 
go down and the band starts walking on stage and there's that music 
underneath? I'd write that stuff. I was playing on Jermaine's records, 
and with Tito, and then Michael, when Michael was producing his 
own stuff with Diana Ross. 

So you were friends with all those guys?

Oh yeah, I had relationships with those guys, and also had a 
relationship with Gene Page, who used me on everything! He was 
one of the greatest record arrangers. And then Tom Snow, who did 
"He's So Shy." He'd write a song, and he'd write it with parts that were 
meant for me to play. That's something that I learned as a composer. 
You don't just write a part, you write for the player that you've got 
available to you, and you're going to make him shine, because he's 
going to make you shine. I was fortunate enough to have Steve 
Kipner write parts that were for me. David Foster wrote parts for 
me...I was very blessed that I made some hit records with Quincy 
[Jones] like “Give Me the Night” by George Benson. It was hit record 
after hit record. Quincy was able to cast from those musicians that 
I was talking about, like he was a director going, "This drummer 
would be great on that part..."

He was curating the talent. I read somewhere that for Thriller 
they wrote over 300 songs, and when they finally got to the final 
ten songs, Quincy took out the four weakest ones and wrote four 
new songs.

He didn't “record” 300 songs, and he only had to come up with ten, 
but Quincy and Gary Klein—great old school producers—would put 
out a call and get several hundred tapes. All the publishing companies 
would send you their best material. They would sit in a room with a 
cassette player and listen and try to find eighteen of those songs out 
of several hundred. If it didn’t grab you in the first couple bars...That's 
where the 300 songs come in. Quincy would record more songs than 
were going to be released, because then you'd have things in the can, 
and it might be that a song that you didn't release on that record 
would be great in one year, and it would fit the music that was being 
played on the radio. Quincy would then—out of his eighteen—go 
down to the twelve that were on the record, and then he would know 
what the record sounds like and would write those last four songs. 
He never just did it himself, he had the greatest songwriters that ever 
lived; Rod Temperton, Glen Ballard, Siedah Garrett, Steve Porcaro, 
David Foster, Paul McCartney, Stevie Wonder ...he'd bring in THE 
guys and they'd write the song together.

It's pretty hard to imagine that kind of collaboration happening 
today. Do you think it exists anymore?

There are variations of it, like the Nashville thing of writing, where 
you write with somebody for an hour and then you go to another 
place and write with someone else and you knock out song after song 
after song...They do it in Los Angeles still, but they do it in three hour 
chunks, or six hour chunks.

If you're going to endure the LA traffic to get together, you've 
gotta make it worth it.

creative services.

branding, logo design, advertisements, website
development. focused on the synth/music community.

www.thekitchencreative.us
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"it is what it is and not what it was."

They expect to—in that period—not only 
write a song, but essentially demo it up. 
Lyrics might change, melodies might 
change or whatever, but it's an interesting 
discipline. Most of the people that I write 
songs with play multiple instruments, sing, 
and have great recording techniques, so it's 
nothing to go in and lay down multiple 
guitar parts and multiple vocal parts and 
in an hour and a half be done. It's fun.

Do you still write?

Every week. I carve out three to five hours 
every week where I sit down and I write 
and record. I've gotta have that creative 
outlet.  I brought a B3 with a Tall Boy 
Leslie, a 122 Leslie, and a 145 Leslie, and 
I parked them in my office. So at 10:00 at 
night, I can fire up my B3 and I can just 
play for an hour.

You must have a decent sized office.

For Synthplex I converted what was my 
piano room into my office so that I could 
have more room to spread out.  I've got a 
six-foot tall by four-foot wide white board 
on a roller in there...it's big. As much as 
we want to operate on our phones and our 
computers, you've got to have something 
that you can sit and look at in front of you. 
And while you're looking at it, it doesn't 
give you another message.

It's a wonder how anything gets done 
on computers sometimes. There's 
always something popping up to try and 
distract you.

Back in college, my songwriting teacher for 
lyrics was Chuck Aukema. He was writing 
a novel on 3"x 5" [index] cards, and he had 
an entire wall covered with these cards [so 
that] he could move characters around, 
move relationships around, and all that. I 
get out to Los Angeles, and I'm hanging 
out with Quincy Jones working on Roots, 
and he's moving the cues on 3"x 5" cards 
around on a board; same thing. I worked 
with Basil Poledouris who would take and 
write out the film, beginning to end, on 
three or four landscape-placed 8.5" x 11" 
sheets and he would tape them together 
and have the whole timeline of the film.

It sounds so romantic compared to just 
sitting behind a computer screen all day 
doing virtual cutting and pasting. How 
did that technique relate to the musical 
score?

This is when films used to be finished 
[before scoring], so they would be locked. 
Slight things might change, but people 
knew how to write a story, they knew 
how to edit a film. [Poledouris] would go 
through all the scenes and write them out 
left to right on this piece of paper and then 
go and write in the subtext. Basil wrote out 
the timeline and then used colored pencils 
to group elements. He could sit down, look 
at his sheet and collect ideas, just make 
stuff up, and create motifs. "This thing 
works great there, this works great there..." 
After that, all he's got to do is massage 
them into place. 

All the preparation before he even starts 
making the music. It’s similar to what 
we were talking about before with the 
visualization techniques: organization 
and preparation.

I've heard producers say this: "Well, it's 
twenty minutes of music. Don't you just sit 
down and play twenty minutes of music? 
It takes you twenty minutes, right?" They 
have no idea. All of the skill, the craft that 
goes into making sure that you don't step 
on a single word of dialogue, that you get 
that turn of emotion, and [that it’s] just 
right. It's not instantaneous, it’s a craft.

How did you move into film work from 
being a session musician?

When I came to Los Angeles one of my 
first gigs was writing for 
short films. I was studying 
orchestration when I was 
twelve and fell in love with 
Quincy Jones' music on Body 
Heat. I started following 
film scores and then got into 
writing music for advertising 
and short films. I became a 
session musician after that, 
[when] people started offering 
me lots of money to play on 
their projects. I was like, I can 
work for two weeks on that 

short film for a few hundred bucks, or I can 
go out and play a session for three hours 
and make twice that much money.

Easy choice.

And then people were offering me larger 
film scores, like Buckaroo Banzai, Get 
Crazy, and Magic Egg. Those were nice-
sized budgets and nice-sized projects 
where they allowed me the time that I 
thought was necessary. And because I was 
working closely with most composers, I 
was getting taught lessons along the way.

Are you still doing film scores now?

Oh, I can't. I could not be thinking about 
anything else; I don't know how to do it 
halfway. Sometimes I wish I did.

When you were doing scores did you 
have a go to piece of equipment?

ARP 2600.

I've always wanted one of those. Do you 
still have it?

I have an ARP 2600, but it's not mine. I 
gave one to an electronic music class at San 
Jose State, and I gave one to Coe College, 
an ARP 2600 with an expander module 
that I modified. It was supposed to be on 
a temporary basis, but I've never collected 
them back. Tom [Oberheim] came out 
with my modification on it. I had taken 
it and drilled all the holes in the top and 
run the cable so that it could be completely 
patchable. Give me a tape delay unit, that 
ARP 2600, and a MiniMoog, and I can do 
just about anything. 

OK, but you obviously have more synths 
than that. Do you have a favorite, in 
terms of how you attained it?

boddicker in his studio.
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Yes. I own a substantial amount of synths, 
even though I’m trying to divest of the 
ones that I have multiples of. Who needs 
10 x PC88s? I have as many set up in my 
house as reason permits. Some in the living 
room, some in my studio, but mostly in the 
attic. Origins wise, well my favorite would 
have to be my Expanded Modular Moog 
55 and Moog Model 15, which was hand 
delivered to me by Bob Moog himself.

Was it difficult to integrate them for a 
session? What was that like?

At the height of what I consider my studio 
career period, like on Free Willy, I would 
play ten pre-recorded, pre-sequenced 
tracks, and I would play four different 
synthesizers live with the orchestra on 
one cue. I'd pre-program for three or 
four days ahead of time. Those were non-
sampled sounds, non-multiple layered 
sounds, until you put them onto a tape and 
then recorded it again. At that point—in 
the early 1990s—non-linear editing was 
coming into video and editors would be 
constantly changing the film. If you got a 
cue on Tuesday and you went in to record 
it on Wednesday, the film very well could 
have changed. It's really easy to say to a 

French horn player, "Vince, bar 41 is out, 
and then repeat bar 52 twice.” When you 
do that in a sequencer that's multi-layers 
deep, it takes a little more finessing, but I 
got pretty good under pressure.

When you look back on your recording 
career as a session musician, what's 
your feeling about that time and your 
contribution to all of those recordings 
you were on?

My attitude these days is that it was a great 
period and a great experience. Times pass, 
and things change, and people die, and 
people are born, and the only thing that's 
never going to change is that things are 
always going to change. It's always going 
to evolve.

Thinking about NAMM again, how has 
it evolved in your eyes, and how is the 
NAMM experience for you now?

The main NAMM show used to be in 
the summer in Chicago. Prior to the 
McCormick Place days [NAMM moved 
there in 1971 - ed.], it took place in the 
halls of the Palmer House. They'd convert 
all the bedrooms in the Palmer House to 

booths and you'd bump into 
Isao Tomita, Les Paul, Bob 
Moog in the halls...it was 
fantastic. Of course, it was all 
smoke-filled, and there was 
alcohol and snacks in all the 
rooms. It was really warm 
and fuzzy and then it became 
this big, cold kind of thing. 
By the early to mid 70s, the 
one on the west coast started 
picking up. And now it’s 
warm and fuzzy on a grander 
scale. I love the people, I love 
my friends, I love musicians, 
I love musical instruments 
and software manufacturers. 
This is my life. I've been 
coming here my whole 
life, so you go to walk from 
point A to point B and you 
get stopped fifteen times. 
It's energizing, though it 
conflicts with the part of me 
that is very punctual.

Obviously your lifetime 
of going to NAMMs must 
have heavily influenced 
your decision to do 

Synthplex. A trade show is a heavy 
undertaking.

I committed to do it, and I thought that 
it would be easier than it is. I get lulled 
into that in almost every project [I do]. 
You start a film project and you think, 
This is great, I want to write music for 
this film and pretty soon you're working 
on it until three in the morning and still 
getting up at seven and going back at it. It 
takes over your life because you just have 
to make it as great as you possibly can. So 
with Synthplex I’m doing the same thing. 
I don't work on Sundays; I just don't work 
on Sundays. But, I've been working on 
Sundays. And I usually take my Saturdays 
to be able to garden and maintain my 
house and property, that kind of thing. 
Eight hours, and I'll clean things, run 
errands, do whatever's necessary. I'm not 
doing that, I'm working on Synthplex.

What do you think it is when you take 
on a project and you delude yourself 
into thinking that it won't take as long 
as it does, so that you commit to doing 
it?

You have to take it on because you believe 
in it, because you want to do it, and it needs 
to be completed right. That's the kind of 
commitment that professionals in the 
music industry bring. It needs to be there 
so that this community stays connected. 
It’s one of the problems that happened as 
the studio business that we knew changed. 
When I moved into [Los Angeles], there 
were 200+ professional recording studios, 
and by around 1989 there were 2,000 
professional recording studios listed in 
Los Angeles. You'd have 150 musicians 
on a stage at one time, and there would be 
five of those stages operating. You would 
be bumping into people in the halls. 
Now everybody does it on their laptop in 
their own home studio and you need an 
event like [Synthplex] to rub shoulders, 
exchange ideas, and look each other in the 
eye, to actually function as a community.

Is this your first time organizing 
something like this?

I did a Synthesizer Symposium in ‘80, 
‘82, and ‘84 through NARAS [National 
Academy of Recording Arts and Sciences], 
and then I took a break. The Synthesizer 
Symposium showed me a lot about 
how hungry people are for this kind of 

boddicker's moog modular.
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experience on both the musician and manufacturer side ...along with certain things 
not to do.

That experience must have helped a lot with how you put together Synthplex.

Yes. What really helped put together Synthplex was all of the presentations I’ve put on 
with The Society of Composers & Lyricists, The Hollywood Sapphire Group, IMSTA 
[International Music Software Trade Association], Between The Waves, Knobcon, and 
charities like The Children’s Music Fund, The Bob Moog Foundation and Claris Health. 
Kind of turned up the heat on the kettle slowly.

How long had you been talking about doing Synthplex?

Mike [Learmouth] went to SuperBooth and was inspired and brought back the idea [for 
Synthplex] and approached me at the end of January [2018] and we started immediately. 
All the documents and licenses were in place by May, and we just started rolling. We 
started selling tickets in August, for an event that starts in March. That's how anxious 
people were to come. We were shocked.

How is Synthplex going to be diffeerent from NAMM?

With Synthplex, first off it’s business-to-consumer instead of business-to-business. 
You're going to walk through and you're not only going to be exposed to these products 
first hand, but you're also going to have people talking, giving you ideas. There's modular 
lessons, seminars on writing for film, writing for games, writing for TV, intellectual 
property rights, how to collect your neighboring rights, how to function within the 
industry as a union musician so that you have a pension and some kind of health plan...
And it is a place for you to come and interface with the manufacturers, to talk one-
on-one. And you can buy and sell on the floor there. It's the perfect combination of 
synthesizer swap meet, discounted retail sales, educational facility, and music festival.

The industry has changed in so many ways since you started your career. How do 
you feel about the evolution of recording technology, specifically the availability 
and power of modern computers, modern synths and recording gear? Has it 
changed the way you make music? Do you think it has changed the way music is 
made?

I think the outlook is great! The interface between human and machine is progressing 
nicely and in some areas at a surprising pace. These days all you need to start writing 
and producing music is a phone, ipad or laptop. Having said that, there is nothing like 
getting up close and personal with a modular synth ...I don’t think hands-on instrument 
music making will ever go away. An acoustically viable space with accurate playback, a 
choice of great mics with great preamps and more than a few great plug-ins will never 
hurt. Neither will owning a great acoustic guitar, a real piano or percussion box and 
uninterrupted time. It has, of course, changed the way I make music. I would not want 
to go back to tape at this point. Within the last few years it's gotten considerably better. 
One-bit recording and SACD [Super Audio CD] shows you where we could be already 
if the companies put their minds and pocketbooks into it. Inexpensive [relatively] 
storage and processing speed have changed the frustration factor that comes with 
having anything technical get in the way of creation. Yes, it has changed the way music 
is made. Some for better, some for worse. But it is what it is and not what it was.

synthplex.com
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Blackbox
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Some devices have the inherent flexibility 
to do what you expect them to do but to 
also inspire you to do things you may not 
ever have considered doing. The 1010mu-
sic Blackbox is such a device. A standalone 
desktop sampling workstation with an in-
telligent blend of inspiring work flow, ease-
of-use, and a powerful feature set, at just 
around 5.5" square and only an inch or so 
at the thickest, the Blackbox won't intrude 
on a packed studio tabletop, and is small 
enough to easily slip in a backpack or bag, 
and can be powered via a USB powerbank. 
Go to the park and make some music! 

Housed in a sturdy, dark grey metal 
housing, it sports a large LCD touchscreen 
along with a handful of great feeling, soft-
touch knobs and buttons. The touchscreen 
offers a familiar navigation experience 
[even pinch-to-zoom where appropriate], 
the knob assignments seem perfect for di-
aling in each parameter, and the dedicated 
buttons for the Blackbox's different func-
tion pages all combine for a streamlined 
user experience, and I found the interplay 
between the touchscreen, knobs, and but-
tons to be a great combination.

Along the rear of the unit are the inputs 
and outputs as well as a USB port used to 
power Blackbox. All the jacks are 3.5mm 
and include: clock in and out, MIDI in and 
out [TRS], a stereo audio input, a stereo 
headphone output, and three stereo audio 
outs which Blackbox allows to be split [the 
signals from the left and right channels on 
a single jack can be from different sources].

Included with Blackbox are two 5-pin 
DIN to TRS adapters, a USB cable and wall 
wart, and a microSD card containing a va-
riety of presets and close to 1000 samples 
to get you started. Take into account that 
Blackbox is polyphonic—up to 16 simul-
taneous notes can be played, up to 4 notes 
per pad, on up to 4 pads—and the poten-
tial of this diminutive powerhouse begins 
to come into focus.

The Blackbox lays out a set of function 
pages which are quickly accessed via their 
dedicated buttons. From left to right there 
are: PADS, KEYS, SEQS, SONG, FX, MIX, 
PSET, TOOLS and the intention of the lay-
out is to prescribe [loosely] a certain work-
flow, moving from the sample-triggering 
touchscreen pads and on-screen keyboard 
through sequencing, song structure, on-
board effects, and then to a final mix. The 
workflow is very fluid and the interface 
lends itself well to any style of navigation. 
In practice I found myself popping back 
and forth between the different function 
pages in a much more non-linear fashion.

The PADS section is where samples are 
recorded and assigned as well as triggered. 
Samples are triggered by either touching 
their respective grid space, via an external 
MIDI controller/sequencer, from Black-
box's built in sequencer, or its KEYS sec-
tion [a scrollable touch keyboard]. Each 
sample can be set to either a one-shot, 
gated, or toggled mode. Furthermore, each 
pad can operate in one of a few different 
modes: Sample, Clip, and Slicer.

Blackbox's Clip mode allows for tem-
po-synced playback and works well with 
drum loops or anything with well defined 
transients. Slicer mode splits a sample at 
user defined slice markers [these can be 
either automatically assigned by Blackbox 
or manually edited] and allows each slice 
to be triggered independently [splitting a 
drum kit across a section of a keyboard for 
example]. Depending on what you've sam-
pled, a lot of fun and interesting ideas can 
be found by setting arbitrary slice points 
and jumping between disparate parts.

Sample mode is used for unsynchronized 
play back and looping, and lets you control 

the start and end points of both playback 
and looping if enabled. Blackbox allows 
samples to be played both forwards and in 
reverse, as well as bouncing bi-directional-
ly back and forth. Pitch a sample up, pitch 
it down, or tweak it manually in the middle 
of playback; you’ll get no complaints from 
Blackbox. Sample start and end points as 
well as the loop points can be modulated as 
well. Added in the latest firmware version 
are two additional modes: multi-sample 
and granular mode. Multi-sample allows 
for multiple WAV files to be spread across 
a note range allowing for more realistic 
sounding acoustic instruments, or even 
splitting different samples across a key-
board. The granular mode plays back small 
sections of a sample [grains] and Blackbox 
provides control over the size of the grain, 
count, spread and playback speed.

While the provided samples and presets 
sound great and are more than enough to 
get started with, eventually [or immediate-
ly] you will want to create your own. Fear 
not, as recording samples directly into the 
Blackbox is straightforward and painless. 
After connecting a source to the audio in-
put [there is the ability to resample from 
Blackbox's playback as well] and selecting 
the pad slot in which to record, you can 
specify the length of time you would like to 
record for [in a few divisions and multiples 
of bars, or as a free running with sample 
time limited only by the amount of memo-
ry available on the microSD card], whether 
or not to "punch in" your recording based 
on a certain musical interval, or trigger 
recording when the incoming signal level 
passes a certain threshold. In addition to 
recording audio samples, Blackbox's in-
puts and outputs are DC coupled and al-
low you to record and/or playback control 
voltages of any variety. Putting together a 
grid of super complex envelopes or steadi-
ly evolving LFO shapes is as easy as set-
ting up a bank of audio samples. Complex 
modulation sources can be sequenced, 
modified, and recalled with ease. Consider 
the fact that each of the Blackbox's three 
stereo outputs can be separately split and 
you have a potential six channels of CV 
modulation to send to an external rig. 

Blackbox also features an onboard se-
quencer with 16 pattern slots. Each se-
quence is a pattern of triggered samples 
or MIDI notes up to 128 steps in length. 
In addition, patterns can be sequenced 
into what Blackbox calls “Song Sections” 
by recording pattern playback over time. 
Each Song Section can then be combined 
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into a song [again by recording the section 
playback], and in practice the workflow 
is straightforward and intuitive. Bobbled 
a take? Not to worry, as both sequences 
and song sections can be edited after re-
cording. Sequence editing takes place on 
a piano-roll grid and song sections can 
be cut, pasted, and reordered as needed. 
Blackbox has many options for quantiza-
tion, both for individual pattern events as 
well as sequence triggering. Couple the 
aforementioned CV playback options with 
Blackbox's ability to simultaneously output 
MIDI information from its sequences and 
it really opens up a mind boggling amount 
of options. 

Blackbox is really, really fun. It slips easily 
between functioning as a musical sketch-
book, a quick way to whip up a beat, a 
tool for creating layered and ever-evolving 
dronescapes, and more. It paves a smooth 
path to laying down full-fledged composi-
tions with its simple but flexible sequenc-
ing and song section features, and addi-
tionally, with its easy sampling setup, the 
Blackbox can be a great way to record live 
performances without the need for a DAW. 

Blackbox's two onboard effects are a 
beat-syncable delay and a reverb with con-
trol over decay, damping, and pre-delay. 
Each effect can be applied simultaneously 
to as many pads as desired and both sound 
great. While on paper it sounds like a scant 
amount, the small offering of effects are by 
no means a deal breaker and I view them 
as a bonus feature to the already extensive 
feature set. The fact that 1010music offers 
a dedicated Eurorack effects module opens 
the door for the potential that some other 
effects could be ported over to the Black-
box in future updates. 

If there are any nits to pick, those used to 
a plethora of modulation options may no-
tice that there currently aren't a ton of slots 
or routing possibilities within Blackbox. 
Most parameters are limited to a select few 
options such as velocity, pitch, and mod 
wheel, but the latest firmware does add 
support for modulating a fair amount of 
parameters via MIDI CC from an external 
controller. While it would be amazing to 
have the ability to route sample output to 
a modulation slot [allowing for samples to 
interact with each other] or to route a sam-
pled LFO to another of Blackbox's pads, 
with what Blackbox already has to offer, 
asking for more seems needlessly greedy. 

While more modulation points would be 
a welcome addition, in practice Blackbox 
provides a formidable amount of sound 

creation and sonic possibility in a frame-
work that remains straightforward, unclut-
tered, and simply a pleasure to use. 
- Sam Chittenden
Price: $599

Quaid Megaslope
ALM

busycircuits.com

In the 90s Sci-Fi movie Total Recall, Ar-
nold Schwarzenegger's character Quaid 
was a bored working class dude who 
thought it’d be a good idea to try and spice 
up his life by having a memory implant of 
an action/adventure vacation inserted into 
his brain. The technology goes awry, chaos 
ensues, and the implant doesn’t quite go 
as planned. If you’ve never seen the mov-
ie, rest assured that Arnie and pals beat 
the bad guys, he gets the girl, etc. It's with 
this in mind that we can take solace in the 
fact that ALM’s Quaid doesn’t have an is-
sue with their technology and there is no 
botching of the mind. And while there is 
no life threatening adversity to overcome, 
there is plenty of fun to be had with this 
module, all without needing to mess with 
your brain.

The Quaid Megaslope is a five stage 
function generator that has three modes; 
a multistage complex envelope, a user de-
fined LFO, and a step sequencer. Each of 
the three modes creates a shifting output 
voltage, moving from stage to stage. In 
terms of controls, each stage contains a 
destination level, a rate for reaching the 
destination level, and a variable slope con-
trol that goes from logarithmic, to linear, 
to exponential and all spots in between. 
The SUSTAIN/LOOP button changes the 
length of the number of stages from one to 
five while in Loop or Step mode, and also 
sets the sustain point while in Env mode. 
There are two different voltage outputs; 

unipolar and bipolar, and trigger outs for 
both end of selected stage [EOS], and end 
of cycle [EOC]. A GATE input and a TRIG 
[ger] input complete the lower portion of 
the module. 

ALM states on their website, “The Quaid 
Megaslope is designed to be fun, flexi-
ble and intuitive to use” and there’s no 
false advertising here. Patch a trigger into 
Quaid, set it in Envelope mode, and patch 
either the bi or uni-polar output into a fil-
ter or VCA and start sliding and turning 
the knobs. It’s really fun to use it as the five 
stage envelope to get some glitchy, odd 
rhythms. Using either the EOC or EOS to 
trigger, say, a kick, gives the beat an an-
chor, which is a great idea if you’re using 
a sample and hold, or some randomly rat-
cheted gate as your gate or trigger source. 
It’d be cool if there was a way to randomly 
jump from stage to stage for more unpre-
dictability, but you can get plenty of ran-
domness by inserting some CV control 
for each individual stage’s Level and Time 
controls. Self patching yields some cool re-
sults, but the most fun I had with Quaid 
in this mode was when I had it all patched 
up and messed with it’s controls by hand. 
I love manipulating rhythms and by do-
ing this you can change the overall stage 
length [from 1-5], as well as the length of 
each stage. If you can sense where I like 
this mode most, it’s in creating unpredict-
able rhythms. When I was in my initial 
stages of learning to play drums I used 
to challenge myself to keep 4/4 time with 
my hi-hat via stick [not foot] and trying to 
make the most random [albeit awful, mu-
sically] beats, just trying to have my limbs 
be as independent as possible. When I was 
able to do this, and to know what was go-
ing on and control each limb separately, I 
knew I had achieved some sort of nirvana. 
Same goes with Quaid. All I really want to 
do is create the most f*cked up, unmusical 
rhythms and beats that are as glitchy and 
unwieldy as possible, and Quaid is perfect 
for this. Turning the TIME knob clockwise 
on Stage One yielded a simple ramp wave 
with the SLOPE in the middle position 
when using a quick gate time to trigger it. 
The relationship between the gate/trigger 
source and TIME/s of each stage is pretty 
interesting, and is really fun to experiment 
with. The slightest change in TIME can 
increase or decrease the Stage's length as 
shown/heard by the outputted waveform. 
One thing I really love about Quaid is that 
you can stutter with it. I suppose there are 
other ways to do this in a system, like a 
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random trigger into a randomized ratch-
eting gate or something, but with Quaid 
it’s effortless and you can change it around 
with your own two hands - no program-
ming, menus, encoders, etc.

The second mode on offer is Loop mode, 
a really cool way to make custom, or “be-
spoke” [in fancy language] LFOs. I pretty 
much maxed out my XAOC Batumi patch-
ing it into the CV ins on Quaid for every 
stage, seeing how funky I could get. The 
thing I like about modules such as Quaid 
are the randomization of accents you can 
get. I had a really cool patch going, kind of 
a Aboriginal tribal Didgeridoo-ish sound 
with a steady but surprising, slow, droney 
beat going and the + and - outs CV'ing the 
resonance of my Vermona twinVCFilter, 
using the Joranalogue Generate 3 as the 
sound source [Hear it at https://www.wave-
formmagazine.com/issue3]. You are free to 
correct my adjective laden description of 
the sound, but no matter how you say it, 
I was into it. Again, minor adjustments to 
each stage’s TIME [via knob, CV, or both] 
provided a lot of variation in terms of beat 
and either lengthened or shortened the 
number of stages that cycled.

 If you have an oscilloscope handy, it’s re-
ally fun to see the envelopes you can cre-
ate. Things get interesting when you patch 
some CV to control the level and rate for 
each stage, so load up on LFOs to feed this 
beast. Each stage can occupy from 1ms to 3 
minutes, so you could have a nice 15 min-
ute, sllloooowww moving envelope with 
which to modulate something, or some-
thing super fast and clicky—perfect for the 
jittery rhythms and percussive hits that I 
like.

You can do the same in LFO mode, and 
it’s a pretty cool thing to be able to create 
your own custom LFOs. The shapes you 
can create, can be almost anything, it’s a 
nice departure from the standard and ex-
pected square, sine, triangle, etc. LFO that 
we’re all used to modulating with.

Quaid is surprisingly flexible as a step 
sequencer as well. I remember thinking a 
long time ago how odd it was that things 
like the Buchla Music Easel had only five 
steps in its sequencer. I didn’t understand 
it, being used to the near endless amounts 
of steps [16, 64, 128, infinity?] that a lot 
of sequencers offer. I suppose I always felt 
more is better, even though I like easily 
recognizable repetition, something not 
always so easy with a 128 step sequence. 
With the advent of endless amounts of 
steps available nowadays via software [or 

software disguised as hardware] based se-
quencers, you’d be forgiven if you thought 
the same. But you know what? With five 
[or less] steps, there’s no programming. 
And repetition—so easy to come by with 
so few steps—can be extremely musical. 
And CV'ing each stage’s Level along with 
the Slope and Time makes Quaid a pretty 
flexible and really fun sequencer to work 
with. The Time value in this instance acts 
like a fall parameter, giving a little glide 
from note to note when turned counter 
clockwise. 

My only wish for Quaid would be to have 
the ability to CV the Step/Sustain, but all 
things being equal, unlike the character 
in the movie, there’s nothing boring about 
this Quaid.
- Ellison Wolf
19 HP +12V 70mA -12V 35mA 
Price: $295

ZOIA
Empress Effects
empresseffects.com

What is Empress Effects ZOIA? Is it an FX 
unit? A guitar pedal? A synth? All three? 
Yep, and likely even more, depending on 
how deep you’re willing to dive. So what is 
it, really? Not an easy question to answer–
in a good way! I find it hard to even call 
ZOIA by Empress Effects a pedal. Sure it 
has foot switches [that are easily operated 
by hand, for those of you planning on this 
being a desktop unit], but this little power-
house pedal invites a close look and hands-
on operation. In short, ZOIA is a modular 
synth in a guitar pedal [as expressed by 
Empress Effects founder Steve Bragg], and 
more precisely, ZOIA is a modular matrix 
that is formed from individual module 
units selected from ZOIA’s massive collec-
tion of building blocks, which are synth/
effects elements like LFOs, oscillators, 
VCAs, reverbs, delays, etc. These individ-
ual patch elements can be connected in 
any number of ways through virtual patch 
points on ZOIA’s colorful 40-button grid.

Bragg has long been a user of the mod-
ular coding environment Pure Data and 

Max/MSP, and he’s stated that “…the 
whole point of ZOIA…was to untangle 
music playing from the computer…[as] if 
you moved Pure Data or Max/MSP from 
the computer to a pedal.” Those readers 
familiar with either Max/MSP or Pure 
Data can certainly begin to grasp the wild-
ly exciting implications of having similar 
functionality in pedal form, but for the 
uninitiated, an exercise: Think of a cra-
zy effects unit to run your guitar/synth/
voice/circuit bent cat keyboard through. 
The wildest thing. Audio input-modulated 
reverbs mangled with LFO’d delays blend-
ed with synth voices and mixed together 
through commingling banks of phasers 
and flangers…you get what I’m trying to 
say. Now imagine if you could open that 
unit up, rewire its insides any which way, 
close the lid and give the results a try. And 
then do it again. And again, until you get 
exactly what you’re looking for, or stumble 
across that sound you didn’t even KNOW 
you were looking for, but now can’t live 
without. That’s the sonic fever dream that 
is ZOIA. It’s all about customizability and 
creativity, and allows the user to create 
their own custom effects chains, synthesiz-
ers, or hybrid combinations of the two.

Think of ZOIA as you’d think of a modu-
lar synth. You have your oscillators, filters, 
envelope generators, all sorts of sound 
generators, effects, and control elements, 
housed in a case as individual elements 
that are inherently separate from each 
other. These individual modules pass au-
dio and CV to each other via patch cables 
to generate and manipulate sound and 
voltage. ZOIA operates similarly, with the 
main difference being that the “patch ca-
ble” connections are virtual. More on how 
to create these connections in a bit.

Although its modular framework allows 
the user to build anything they can dream  
up from scratch, the ZOIA is not just for 
those brave [or foolish] enough to dive 
into the world of ultimate modular cus-
tomizability; ZOIA comes with 64 preset 
patches to get you going immediately, and 
Empress Effects includes an ever-growing 
number of pre-made effects modules that 
give the user a more traditional effects ped-
al feel including reverb algorithms derived 
from the Empress Reverb. This means that 
if you’re a guitarist who has little interest 
in the madness of modular-esque patch-
ing, but would still like an effects pedal 
that has the ability to do anything from 
add subtle reverb shimmer to completely 
decimate and warp/re-pitch your instru-
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ment’s sound, ZOIA is a unit that is easily 
usable, even without a deeper understand-
ing of its modular framework. Of course, 
if you want to get the full effect of ZOIA 
and start building from scratch, then at the 
very least a surface level understanding of 
synthesis and effects is necessary.

I’ll be the first to admit that, at first glance, 
ZOIA looks intimidatingly dense. It has 
a grid of buttons with no obviously pre-
built workflow, a somewhat small screen, 
and an overall compact form...but fear not! 
Empress Effects provides a solid amount 
of documentation to get you started, and 
there’s also a very handy built-in help fea-
ture which gives you a little contextual 
info on the various modules and options, 
rendering ZOIA as being very intuitive, 
even with almost no experience. When I 
first plugged it in, I only had to spend a few 
minutes before I was able to create some 
really interesting patches from scratch.

So how does it work? As mentioned, 
modules are connected via virtual patch 
cables to create custom patches of any size. 
Let’s start with the simplest possible exam-
ple to demo the patching method: send-
ing an audio input to an output. The first 
thing you need to do is touch any of the 
unlit buttons and you’ll be taken to the Se-
lect Category screen. From there you can 
search the module library to find the audio 
input module. This module can be placed 
anywhere on the grid that you would like, 
as determined by which button you’re 
holding down at the moment. Now do the 
same for the audio output. To make a con-
nection between these two modules, all 
you need to do is hold down one of the au-
dio input buttons and press the audio out-
put button, and voilà! Instant connection. 
It’s that easy. To break the connection, just 
repeat the process. I found this workflow 
to be so immediate, tactile, and inspiring 
that I was able to create large, deeply-mod-
ulated patches with very little practice. 

ZOIA invites exploration, and makes it 
incredibly easy to create and tear down 
complex patches very quickly…perhaps 
even easier and faster than if I were to use 
physical patch cables!

One element of ZOIA that has not been 
mentioned yet is the ability for patches to 
span many, many pages of the button grid. 
My brain tends to work somewhat linearly, 
and if you’re anything like me, you might 
want to know this when first starting a 
patch so that you can plan ahead. For ex-
ample, if you’re going to be making what 
you expect to be a massive patch spanning 

several pages, place your audio input [if 
you’re using ZOIA as an effects processor] 
on the first page and skip ahead a few pag-
es to add your audio output module, so 
that there’s plenty of space to create in-be-
tween. If you’re not like me and you don’t 
need the general flow of your effects and 
synths to be linear, then start throwing 
down modules wherever you like!

ZOIA is housed in solid metal, making 
it feel extremely sturdy. The audio quali-
ty is fantastic at 48kHz sampling through 
its stereo in/out, 24-bit conversion, 32-bit 
internal processing, and a signal to noise 
difference of greater than 105dB. Users can 
save up to 64 of their own patches via the 
included SD card, and you can also swap 
your patches with other ZOIA users on 
patchstorage.com...a site that allows you 
to upload your own patches and download 
ones created by other users. ZOIA is also 
MIDI-equipped so it can communicate 
with your other MIDI-capable devices.
So what is ZOIA? It’s whatever you want. 
- Jon Kammerer
Price - $499

Ed. - As we were going to print, Empress 
Effects released a Eurorack friendly version 
of the ZOIA, the ZOIA Euroburo. In lieu 
of footswitches, the Euroburo offers 4 CV 
In/Out, adds a headphone output, and is 
mountable in a Eurorack system or in a sep-
arately purchased custom enclosure.

Generate 3
Joranalogue

joranalogue.com

For those who think that Joranalogue’s 
highly revered Filter 8 is the bee’s knees, 
you’ll be happy to know that Generate 3, 
their new through-zero multiphonic sig-
nal generator is, well...some other very 
important part of a bee’s anatomy. Wings? 
Thumbs? Those are both important. Any-

way, there are a few reasons why this mod-
ule is so excellent, but it helps first to un-
derstand this basic tenet: That just as any 
recipe can be broken down into individual 
ingredients, so too can any sound be bro-
ken down this way, as each sound has a 
fundamental [the base pitch of a frequen-
cy], and a combination of odd and even 
harmonics of varying amounts. Among 
many other things it does, and does ex-
tremely well, Generate 3 demonstrates this 
waveform creation, as it has all of the el-
ements—ingredients, rather—at your dis-
posal and allows you to create both simple 
and complex waveforms—essentially from 
scratch—to help you see [if you patch into 
an oscilloscope—highly recommended] 
and hear this. 

Generate 3, with its university lab-type 
aesthetic harkens back to the early days 
of synthesis, but make no mistake, this all 
analog triangle-core VCO is very much 
a modern tool. It has linear through-ze-
ro FM which gives you excellent 1/VOct 
tracking as well as exponential through-ze-
ro FM, and can be switched between use as 
an LFO or audio rate oscillator with both 
fine and coarse tuning controls. There is 
a øFM [through-zero frequency modula-
tion] attenuverter and and a CV input in 
order to modulate that, and when some-
thing is patched into the CV in, the øFM 
attenuverter goes from adding/subtracting 
voltage for the øFM, to attenuating the in-
coming signal. An AC switch works in tan-
dem with the øFM CV in to filter out DC 
for more stable tracking, and a BIAS switch 
adds +5V offset to so you can switch be-
tween through-zero and non-linear FM. 
This is interesting to those who don’t have 
a full grasp of what through-zero FM is. 

Through-zero frequency modulation 
means that the voltage range for Gen-
erate 3 can go from positive to negative 
[and vice versa], hence the ability to go 
“through the zero”, causing the oscillator 
to run backwards, flipping the soundwave, 
and mirroring its positive [or negative, 
depending] self. What happens, for exam-
ple, is that a ramp can be turned from a 
positive—with a sloped rise and a vertical 
fall—to a negative—with a vertical rise and 
a sloped fall. Modulating this with a sine 
wave LFO patched into the EVEN input, 
to morph between positive and negative 
realms—going through the zero—and 
watching it on an oscilloscope reminds 
me of a certain disco dance move from the 
70s where you’d point to the sky, back to 
the floor, and then back to the sky again. 
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It’s one of the only dance moves I excel at, 
and non-coincidentally, a very easy move 
to perform and master. If you add the +5V 
via the BIAS switch, you get rid of the neg-
ative voltage and pushing everything into 
0 and above—no more negative voltage, 
hence no more going through-zero, hence 
no more through-zero modulation—as 
now you’ve got non-linear FM. If there’s 
nothing in the øFM modulation input, the 
BIAS switch effectively raises the pitch by 
one octave by doubling the frequency, a 
nice feature. 

There is both a hard sync [RESET] and 
a soft sync [FLIP] for sync’ing to external 
oscillators, as well as an input with attenu-
verter for phase modulation [PHASE]. 
Phase modulation on Generate 3 is really 
cool, because, again, this can go through 
the zero and into negative land with a total 
phase span of 900º [-450º to +450º]. Phase 
modulation is what a lot of digital synths 
in the 80s such as the Yamaha DX7 used, 
and it can create some really cool metal-
lic timbres and otherworldly sounds. To 
round out the controls, and perhaps most 
importantly, there are the aforementioned 
ingredients for shaping soundwaves; the 
individual outputs for FUND [fundamen-
tal; a sine wave of the frequency], EVEN 
[saw wave], ODD, CORE [which outputs 
the triangle output of the frequency], and 
FULL [for the overall waveform]. FUND, 
ODD, EVEN also have attenuverters to 
adjust the through-zero AM [amplitude 
modulation], and CV ins to modulate 
them. Just like the other controls, when 
there is an input in a CV in, the attenuvert-
ers are used to attenuate the incoming CV 
signal.

One of the things I like best about Gen-
erate 3 is the ability to start off completely 
basic, with the FUND, ODD, and EVEN 
knobs at their mid-point, with nary a 
sound, and getting complex, all while 
controlling and understanding exactly 
what and why something is happening. 
By utilizing the FUND, EVEN, and ODD 
harmonic attenuverters, you can add and 
subtract these three elements to form a 
limitless amount of waveforms; both stan-
dard and unnamable. Modulating them 
brings about all sorts of changes from mi-
nor timbre nuances to complete sonic non-
sense, and having these separate outputs is 
great for comparing and contrasting how, 
say, the EVEN harmonics are affecting the 
overall waveform, or watching modula-
tion take hold. Again, I can’t recommend 
enough using an oscilloscope to see what’s 

happening as you explore this module; the 
educational and entertainment benefits are 
immense here. 

There’s all sorts of experimenting to be 
had with Generate 3, and experiment I 
did. Patching the FULL output into the 
RESET to hard sync it with itself I got 
some high pitched glissando in random 
spots of a sequence. You can do similar 
things with the CORE output, and CORE, 
with its triangle output works well to sync 
to a modulating oscillator for better pitch 
tracking. Ring modulating Generate 3 is a 
lot of fun, and by patching a sequence into 
the 1/VOct and having that same sequence 
going into a modulating VCO’s 1/VOct 
[Blue Lantern’s TPS Slim VCO in this in-
stance], and having that output a triangle 
wave into the FUND CV in of Generate 3, 
I was able to get everything from tremo-
lo-ish glassy bells to [by tuning Generate 
3 higher] more enigmatic ring mods that 
were multiphonic—a low bass line and a 
matching melody—all with just the FUND 
output. By mixing [via a mult] the se-
quence and a divided down sine wave LFO 
that was also controlling the clock into my 
sequencer [Frap Tool’s USTA] and going 
into the 1/VOct input of Generate 3, I was 
able to have both modulate it at the same 
time, getting a melodic sequence and a 
slight sweep of the COARSE tuning simul-
taneously, thereby using the LFO to add 
and subtract the bassline [to hear this, go 
to www.waveformmagazine.com/issue3], 
which was way cool. There are many other 
ways to do this, but most involve needing 
two separate outputs, one for the melody, 
and one for the bass. This felt like a pretty 
good trick that I hope to remember for the 
next time I perform live. 

I really could go on and on here. There 
are so many incredible modulation possi-
bilities, and Generate 3 sounds so good it’s 
hard for me not to gush. I love the PHASE 
modulation, the ability to self patch to get 
even crazier FM type sounds, the ability 
to modulate the FUND, ODD, and EVEN 
amounts...there’s just so much. I think the 
most impressive aspect of this module is 
just exactly what’s available to alter, what 
Joranalogue chose to include that you can 
tweak. I’m starting to feel like this is a com-
pany with innately great taste, and much 
trust given by Joranalogue to whomever 
uses this module. It was if Generate 3 was 
saying to me, “You don’t need me to build 
the waveforms for you. You can do it. I be-
lieve in you.” 

The end of a review is normally when you 

voice gripes, concerns, flaws, etc., and I 
do have one. That being that I only have 
one of these, and there’s no dual Generate 
3 [Generate 6?]. I’d love to see what could 
be done with two of these in my rack. Re-
ally, this is a near-perfect [is anything re-
ally perfect?] and rewarding module, and 
I can’t recommend it enough. Generate 3 
isn’t the bee’s knees, wings, or thumbs—it’s 
the whole damn bee. Bzzzzzzzz.
- Ellison Wolf
12 HP +12V: 130mA  -12V: 115mA
Price: $350

Theremorph
Electro-Faustus/Delptronics

electrofaustus.com
delptronics.com

The Theremorph, a collaboration be-
tween Electro-Faustus and Delptronics, is 
a stand-alone synth featuring as its main 
attraction an optical sensor which controls 
its dedicated synth engine. Housed in a 
solid enclosure with a high-quality red [or 
black or white] finish, the Theremorph is 
essentially an optical Theremin coupled 
with an integrated LFO, a low pass filter 
and an AR type envelope–all with various 
dedicated controls. On its rear panel the 
Theremorph has a 1/4" mono out, four 
3.5mm jacks for CV and Gate in and out, 
and 5-pin DIN MIDI in and out connec-
tions.

The Theremorph has an onboard dig-
ital oscillator and offers a selection of 
three waveforms: a nice buzzy saw wave, 
a mellow triangle, and a fat sounding 
square. There are dedicated knobs for the 
oscillator's minimum frequency [which 
is quantized in whole-note steps] and for 
modulating the square wave's pulse width. 
The oscillator is normalled through a tran-
sistor ladder low pass filter with controls 
for filter cutoff and resonance. The filter 
sweeps pretty smoothly and does its job 
well, rounding off some of the buzzy edg-
es of the oscillator's waveforms if needed. 
With the resonance cranked up, the filter 
will oscillate with a kind of grainy whine 
and at less extreme settings gives some 
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Dual FX
Erica Synths
ericasynths.lv

While Erica Synths Dual FX module is 
geared towards being part of their larger 
Drum Series modules, I’ve been loving it 
so much on everything else, that I had to 
force myself to try it out on drums sounds, 
which, naturally, it sounds great on. De-
veloped in collaboration with KODEK 
and Gary Worsham, it’s not one of those 

nice added higher harmonics to the Ther-
emorph's basic waveforms. It’s a filter with 
some character, but not one that gets all 
that squelchy or has an overly aggressive 
resonance.

Moving rightwards along the control sur-
face, there are four knobs for adjusting the 
modulation of the Theremorph's oscilla-
tor’s pitch and filter frequency, two for the 
LFO [pitch, filter] and two for the enve-
lope [pitch, filter]. The LFO knobs increase 
the amount of modulation as the knob 
is rotated clockwise, while the envelope 
modulation knobs offer both normal and 
reversed response. Turning them clock-
wise from center [which equates to zero 
modulation] follows the rise and fall of 
the attack and decay slope, while rotating 
them counter-clockwise reverses this and 
modulates pitch or filter cutoff opposite 
of what the envelope is doing. This is an 
all manual affair as there are no inputs to 
modulate the LFO or envelope externally. 
While more options for control is some-
thing I like to see in any instrument, my 
enjoyment wasn’t hampered in any way 
by the lack of CV control. The Theremo-
rph demands to be played. Fortunately, 
the controls are spaced nicely and are eas-
ily accessed with whichever hand is free 
from controlling the sensor. Its solid and 
sturdy enclosure has a durable heft which 
won’t skitter around even under the most 
fervent knob twisting. The LFO is triangle 
based and can be continuously morphed 
from ramp through triangle to sawtooth. 
I found the ramp wave [knob set hard left] 
to be particularly fun to mess with, giving 
a nice soft, yet chirpy pulse to the sound. 
There is also a dedicated rate control which 
sweeps through a frequency range from 
slow-morphing to rhythmic warbling. I 
would have liked to see a bit higher upper 
limit —maybe into low audio rates—which 
could really open up the sound sculpting 
possibilities a bit more. Nevertheless, the 
LFO is great for adding everything from a 
nice slow sweep, to a bit of tremolo, and 
up to more rhythmic treatments. There is 
no dedicated output for the Theremorph’s 
LFO, but modulating the Theremorph's 
pitch with the LFO will also affect the volt-
age present at the CV out and can be used 
as a way to utilize the LFO with external 
gear. 

On the input side, the Theremorph will 
track an external CV and Gate sequence 
[or via its MIDI input] well and will take 
orders from your favorite sequencer with 
little complaint but with its own flavor and 

flair. There does seem to be a little "soft-
ness" to the attack of the Theremorph's en-
velope, especially when affecting pitch and 
the various envelope and lfo modulation 
settings will greatly affect the end result. 

The sensor on the Theremorph can be 
toggled between controlling the pitch of 
the onboard oscillator and only sending 
out MIDI information [the MIDI mes-
sages sent out can be configured via a web 
page]. The range of the Theremorph's op-
tical sensor is adjustable from 1 octave to 8 
and—similarly to the envelope modulation 
controls—can invert the control scheme 
depending on which way the sensor range 
knob is twisted. Clockwise will set the sen-
sor to increase pitch the higher above the 
sensor your hand is and counter-clockwise 
the pitch will be lower the higher your 
hand is. This is a nice feature to have as 
each gestural direction may make sense 
depending on what you are controlling 
with the Theremorph.

The Theremorph will also output CV and 
gates. The CV generated follows the pitch 
information of the sensor and adheres to 
the sensor range control scheme [voltage 
output dependent on how high or low your 
hand is from the sensor]. A gate is gener-
ated if you "break the beam" within range 
or when your hand leaves the beam. Quick 
gate streams can be generated by cutting 
your hand back and forth quickly, while 
sustained gates are made by simply hold-
ing your hand steady [or while adjusting 
the pitch with up and down movements]. 
The pitch data output from the sensor is 
smooth while running through Theremo-
rph's internal synth, but I did notice that 
quick, large range movements output a 
stepped pitch change to external oscilla-
tors, something I’m not a fan of. This was 
obvious when the Theremorph's sensor 
range was at its highest 8-octave setting 
and less so when in the one to two octave 
zone. While receiving pitch information 
from an external input, the Theremorph 
sensor will take precedence over the in-
coming CV, which leaves the door wide 
open for wild note manipulation mid-se-
quence [or the odd forehead-based trans-
position].

The Theremorph is an interesting beast. 
Anyone looking for an easy way to play 
specific melodies with the optical con-
trol will have their work cut out for them. 
While the synth engine sounds great and 
offers a respectable amount of modulation 
options and controls, if you are looking 
for a mono synth with a lot of modulation 

routing options or voltage control over all 
the things, you may want to keep looking. 
That being said, the Theremorph is a sur-
prisingly fun and addictive synth to play. 
The optical sensor is a blast and creative 
possibilities abound for controlling exter-
nal gear in interesting, unpredictable, and 
rewarding ways. Utilizing the CV out to 
control the frequency of a filter, stepping 
through an external sequence using the 
Gate out, or modulating the frequency of 
an external oscillator with the Theremo-
rph's audio out are all fruitful ground for 
exploration. I had a fantastic time putting 
together various combinations of all three 
in different patches. At the very least, the 
Theremorph will lead you to break away 
from your normal methods of control. 
Taken on its own, the Theremorph offers a 
wide ranging palette of great sounds, from 
warbled, spacey madness to wild, sweep-
ing screams, and is great fun. Straightfor-
ward and simple to use, the Theremorph 
will have you spinning off into sci-fi ter-
ritory in no time, perhaps with a bit more 
of an aggressive sound than the ghostly 
wavering of a traditional Theremin. You 
may find yourself like I did, whiling away 
a few hours just waving one hand in the 
air above the Theremorph with a wide and 
steadily growing smile on your face. 
- Sam Chittenden
Price: $349
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modules that will do a million things, has 
tons of modulation options, or has in-
finite sounds, and that’s one of its main 
attributes. You can throw something in 
there, and without too much fuss, time, or 
tweaking, get a great sound and move on. 

The Dual FX uses the Spin FV-1 chip 
and has two channels with 8 effects each: 
Mono Delay, Stereo Delay, Hi-Pass De-
lay, Big Reverb, Saturated Reverb, Stalker 
Reverb, Ripper, and Dual Pitch Shifter. 
Each channel has 2 parameter knobs, the 
first of which can be controlled via CV, a 
dry/wet mix knob, a save button, and an 
effect select button, as well as stereo outs 
for each channel. Channel 1 is normalled 
into channel 2 which makes it super easy 
to cascade effects, and you can also run 
each channel separately. You can save one 
preset per channel, and saving stores every 
aspect of the effect and is as easy as holding 
down the SAVE button for a couple of sec-
onds. Recalling the saved preset is done by 
hitting SAVE quickly. That’s pretty much 
it. For the most part, once you’ve figured 
out how to navigate it, there’s not much 
more to figure out, and the Dual FX is re-
ally geared towards, and excels at, being a 
performance tool. It’s really dead simple to 
use, and I think the simplicity of the layout 
and minimal options serves this module 
well, albeit with a few minor caveats. 

Two LEDs towards the bottom of the 
module [one for each channel] seem to 
indicate when the input signal is too hot 
[there’s no mention anywhere identifying 
what these LEDs do, so I was never 100% 
sure], and the Spin FV-1 chips that are 
used in the Dual FX can at times overload, 
so I found that I needed to attenuate the 
input sometimes to keep it from distorting.

Sometimes when I look at my rig, which 
is [I think] moderately sized, I check out 
how many of the modules in it need mem-
orization, and how much. With so many 
button combos, unmarked parameters, 
hard to read labels, deep OLED menus, 
Easter Eggs, etc., a lot of times, I’m tak-
en out of the groove when my memory 
isn’t functioning at 100%. There’s a lot to 
remember to get the most out of certain 
modules, and with some, step away for a 
week or so, and you’re toast! With the Dual 
FX, since each channel has 8 different ef-
fects and there’s no menu, you need to ei-
ther have the included cheat sheet handy, 
or remember how each effect is labeled. 
There are three LEDs above the Wet/Dry 
knob, and depending on how they’re lit 
up, that’s all you have to go by to tell you 

which effect is on. I wish there were some 
way to have that information on the panel 
itself instead of needing it written down or 
memorizing it, but the more I used it, the 
easier my favorite delay and reverbs were 
to remember. Honestly, memorization 
isn’t my strong suit, so I just keep the cheat 
sheet handy, and I’ve actually built out a 
little nook in my system to store stuff like 
this for easy access.

As for the sounds, the reverbs are gor-
geous, the delays versatile, the dual pitch 
shifter is gnarly, and it’s SO EASY to use—
even if your brain space is maxxxxed out. 
Dark and mysterious, creepy and angry, 
simple and elegant; it’s all in there. And 
while the sounds are the main aspect of 
why I use it so much, at only 10 HP, hav-
ing two channels of effects is the reason it 
hasn’t left my rig since I got it.

I’m really pleased with the Dual FX. I’ve 
had it for close to a year now, and I use it 
on almost every patch. If you’re looking 
for an easy to use, great sounding, space 
saving effects processor with two channels, 
then this might be your jam.
- Ian Rapp
10 HP +12V 118mA -12V 61mA 
Price: $280

Freak Manifold Filter
Vult

vult-dsp.com

Do you remember the Game Boy cartridg-
es that gave you ten games in one module? 
It’s a rare thing that you see the same de-
sign approach on the Eurorack platform. 
Freak is one of these rare exceptions: It of-
fers 13 digital filter models, each contain-
ing additional operation modes like low 
pass, bandpass or high pass, some even in 
24, 18, 12, and 6dB grades. 

Something else that’s rare is when soft-

ware becomes hardware. Vult, the com-
pany run by Dr. Leonardo Laguna Ruiz, is 
known for its numerous VCV Rack soft-
ware modules, ranging from crazy-sound-
ing VCOs [Tremor, Vessek], experimental 
virtual CV sources [like the amazing Cau-
dal], to filters with a character that find 
their way into thousands of VCV Rack 
patches. 

In mid-2019, the first batch of Freak Eu-
rorack modules was ready for pre-order-
ing, and this digital module holds most 
of Vult's virtual analog models in just 12 
HP. It can be used as a stereo filter or two 
independent mono filters in “Dual mode”, 
which was introduced with the latest firm-
ware update, and more filters and func-
tionality will likely be added in future up-
dates. 

Freak offers filter simulations that are 
meant to be playable and fun, and it’s im-
portant to understand that the filter types 
aren’t clones of existing filters—they are 
interpretations. Let’s take a look at the filter 
types and its variations: 

Boomstick: Basic Sallen-Key filter [LP]. 
In real life, it’s a simple, low-cost filter de-
sign ranging back to early Korg origins. 

Debriatus: Chain of Waveshapers [two 
modes]. Not a filter, but distortion galore. 
The blunt weapon in Freak’s sonic assault 
arsenal. 

Ferox: CMOS filter [LP, HP, BP, Notch]. 
A model of a CMOS filter [think of a 
WASP’ish type filter].

Lateralus: Ladder filter [24, 18, 12, 6dB 
LP]. Modeled after diode / transistor lad-
der filters. 

Nurage: Low pass gate / filter. Buchla’es-
que in sound. 

Resocomb: Resonant comb filter [2 
modes]. Also not a filter, but capable of 
changing sounds drastically. 

Stabile: State-variable filter [LP, BP, HP]. 
The cleanest and well-behaved filter mod-
el. 

Tangens: Steiner-Parker filter [LP, HP, 
BP]. Comes in three flavors [Tangens, Tan-
gens-MS, Tangens-XX]

Unstabile: Circuit bent state variable fil-
ter. It emulates a low voltage situation in 
a circuit, which can sound, well… pretty 
“unstabile”. Lots of sweet spots to be found 
here. 

Vorg: MS-20 style filter. Modeled after 
the OTA [Operational Transconductance 
Amplifier] filter.

Vortex: Polivoks-style filter [LP, BP]. Of-
fers a little extra punch for classic wave-
forms. 
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Freak’s front panel isn't made of metal, 
but is sturdy enough to withstand an ex-
treme style of knob twiddling. The Moog-
style knobs for cutoff, resonance, and drive 
are big enough to “feel the filter”, though 
the panel isn’t as spacious as a big Moog 
panel. The display shows bright white on 
black letters and is easily readable from 
most angles, and though cycling between 
all the filter models with just two knobs 
can take its time, the overall user experi-
ence is good. As filters are fun once you 
start animating them, Freak offers attenu-
verters for cutoff, resonance, and drive, 
as well as an “A” and a “B” input. These 
come into play in Dual Mode and allow for 
cross-modulation. 

To my taste, some models really shine. 
The Lateralus 18dB ladder filter sounds ri-
diculously good once you start to animate 
it, as it’s not the typical squelchy 303-type 
18db filter, but a less in-your-face Moog 
sound. Nurage is capable of becoming re-
ally gnarly, Unstabile offers a great sonic 
variety of filter madness with a lot of sweet 
spots, and if you want to make your sound 
completely kaput, Debriatus is your weap-
on of choice. Finally, Resocomb is a fine 
addition to the [more or less] traditional 
filter models. Modulate it with an LFO, 
and you can get into the depths of lovely 
flanging effects, ranging from reasonable 
to sheer obscenity. Pretty much every fil-
ter can go into self-oscillation if you’re into 
that. 

In my testing, I started falling in love with 
the Drive knob. Its sonic capabilities range 
from a subtle pinch of warmth to a fully 
blown saturation—sounding fat, comfy, 
and overall glamorous. Just feed in a dry 
signal, and you’ll get that extra oomph. 

At its price, the Freak is a steal, though 
there are drawbacks. It’s not a surgical filter 
you would use as an EQ, as it colors sound 
in a way that complements a typical analog 
VCO, and some filters sound very simi-
lar unless you drive them to a sweet spot. 
Also, it’s currently [we’re talking software, 
right?] not possible to “play the filter” by 
cranking up the resonance and applying 
1V/octave CV. 

If you want to get your Freak on, but want 
to keep costs down,there is a DIY kit avail-
able with all of the surface mount compo-
nents already soldered in, with a pre-pro-
grammed micro-controller. 
– Anatol Locker
12 HP + 12V 110 mA -12V 13 mA
Price: €225, or DIY kit for €185

DATA
Mordax

mordax.net
With the proliferation of desktop synths 

that feature some sort of integrated wave-
form display it can be frustrating to not 
have the same visual feedback available 
when playing around with sound in a Eu-
rorack setting. Of course you don’t need 
a scope to have a rewarding experience 
and there are alternatives to having an os-
cilloscope in your rack but nothing beats 
the immediacy and tailored interface of a 
Eurorack oscilloscope. An arguably man-
datory inclusion in any sized system, the 
Mordax Systems DATA is the Ferrari of 
Eurorack signal analyzers and is a prover-
bial Swiss army knife of a module. In ad-
dition to its gorgeous, precision 4-channel 
color oscilloscope, the DATA packs a host 
of other fantastically useful utilities into its 
16hp. 

First, the DATA's oscilloscope has four 
independent channels with a host of con-
figurable parameters. DATA's shallow 
menu system allows access to each chan-
nel's voltage display scale [1, 2, or 5 volts 
per grid square], position [an offset allow-
ing the trace to be shifted along the y-axis], 
AC or DC coupling, and an option to hide 
or display the channel's trace. Having any 
sort of visual feedback from your system is 
great. Having four entirely discrete chan-
nels makes for quick work when inspect-
ing all manner of signals from envelopes, 
to LFOs, to waveshaping results, to any 
frequency or amplitude modulation ex-
perimentation you may have going on in 
a patch.

In addition to its oscilloscope the DATA 
has a plethora of other super useful util-
ities. Boasting not one but two spectral 
programs—a spectrum analyzer and a 
spectrograph—DATA provides two great 
ways to visualize a signal's frequency com-

ponents. The spectrum analyzer displays 
these components in a kind of bar graph, 
separating small ranges into distinct bars 
whose height represents the magnitude 
of that frequency in the signal. Relatedly, 
the spectrograph analyzes the signal and 
represents it in color, the lighter the col-
or the greater the magnitude. The spec-
trum analyzer is especially helpful for 
picking out what harmonic partials are 
present in a signal, especially with com-
plex FM'd waveforms. The spectrograph 
can be great for sniffing out problem fre-
quencies in a patch.

DATA has an onboard tuner as well, 
which is a pretty straightforward affair 
with a characteristically information rich 
interface. The tuner is great for getting 
all of your sound sources to play nicely 
with each other and helpful details like 
the name and frequency of the nearest 
note as well as the signal frequency and 
the difference between the two, allow for 
quick tune-ups. DIY enthusiasts will find 
the tuner accurate enough to calibrate 
newly built VCOs as well. Again, having 
the four channels really ups the conve-
nience as multiple modules don't have 
to be patched and unpatched to use the 
tuner. Just toggle between each channel 
with the DATA's buttons and you're off 
and rolling. 

Along with the aforementioned func-
tions, the DATA can also produce its own 
waveforms. Two separate waveforms can 
be output at once, with frequencies rang-
ing from LFO to VCO territory. Each 
waveform generator has 1V/Oct control 
and will track pitch over 8 octaves. You 
can choose between sine, square, trian-
gle, or saw waves and the phase, ampli-
tude, and offset of each waveform can 
be set. Additionally, DATA offers wave-
shaping capabilities [clipping and fold-
ing], further expanding the possibilities 
for interesting and novel LFOs or sound 
sources.

The DATA also clocks and unsurpris-
ingly, does it well, with four different 
clock outputs. Replete with division and 
multiplication based off of either an in-
ternal base rate or an external sync, each 
channel can be independently offset 
from the base rate and there are inputs 
for voltage control over run/stop, reset, 
and any of the div/mult or offset param-
eters.

Last but certainly not least is the DA-
TA's voltage monitor mode. Intended for 
tracking evolving signals such as LFOs, 
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fluctuating random voltage, CV sequences, 
complex envelopes, and so on, the voltage 
monitor is excellent for gaining a bird's eye 
view of a complex patch. A killer feature of 
this mode is the ability that DATA has to 
output four separate CV or Gate signals si-
multaneously while monitoring incoming 
signals. Fixed DC voltages can be dialed in 
along with latched, momentary, or toggled 
gates. The gates are generated by pushing 
the respective channel's button and as a 
bonus, the fixed CV output in this mode is 
available in the oscilloscope mode—as well 
as both the tuner and spectrograph modes. 
Running the four different DC voltages 
into a switch is a great way to transpose 
a sequence or run precise offsets to other 
modules in your system, all while moni-
toring four separate parts of your patch.

DATA is a module with a lot of depth and 
a long feature set but all of its programs are 
interesting, informative, and become vital 
in short order. Whether for learning, ex-
perimenting, calibrating, or even just for 
pure eye candy, having an oscilloscope as 
part of any system is invaluable. When in-
tegrated into the tangled web that even a 
relatively straightforward Eurorack patch 
can become, the DATA is akin to a lantern 
in a cave. With its packed feature set and 
smart utilities, DATA more than earns its 
space in any sized case.
- Sam Chittenden
16 HP +12V 250mA -12V 60mA
Price: $395

Stasis Leak
Frequency Central
frequencycentral.co.uk

Stasis Leak is the name of an episode of 
the cult British sci-fi comedy [complete 
with canned laughter] TV show, Red 
Dwarf. In the show, Red Dwarf is the name 
of a spaceship, an odd name due to the fact 
that as I watched the episode [I’d never 

heard of the show before, but you’ve got 
to do your due diligence when it comes to 
research, right?] it’s pretty apparent at the 
outset that the ship is pretty damn huge, 
and not Dwarf-like at all. Early on in the 
episode, the character known as Rimmer 
accuses another character, Lister [the last 
human alive, by the way—Rimmer evolved 
from a cat, but is in human form?!], of 
smuggling hallucinogenic mushrooms on 
board the ship, ingesting them, and going 
to the proverbial “Trip out City”.

I’m not sure if the ship was the inspira-
tion for the name given by Frequency Cen-
tral to its 48kHz DSP based Eurorack ef-
fects module, which, unlike the spacecraft 
the Red Dwarf, is not huge at all—residing 
at only 6HP—or maybe the inspiration is 
the hope of going to “Trip Out City” in a 
musical sense by using this module. Either 
way, this module is indeed inspired. Note 
that there is also a pedal version of this 
[minus the CV control], but as it was, I was 
to spend time with the module only, so this 
review will consist solely of that overview.

Stasis Leak is a mono in, mono or stereo 
out effects unit with a tap tempo delay, 
plate reverb, and chorus. This unit is based 
around a Coolaudio V1000 chip, utilized 
by Belton in their ABE-FX sub board. 
If you’re familiar with the Belton Brick 
[which you most assuredly are, at least 
in sound—it’s in an incredible amount of 
reverb units] then you know that Belton 
knows how to pack up effects quite tidily 
for ease of use for builders and manufac-
turers. Lucky for us, they know how to 
pack it to sound quite good as well.

The two main knobs, TIME and DEN-
SITY control different functions for each 
effect. For ease of clarity, I found this chart 
describing this on the Frequency Central 
website.

Additionally, both knobs also have their 
own CV in, and when patched, the knob 
attenuates the incoming CV, which han-
dles 0-5V, a great implementation. 

There are also two smaller knobs, TONE 
and WET. TONE is a LPF, handy for keep-
ing the signal from losing its coherence. 
The WET knob is the amount of effect 
combined with the dry signal. Fully count-
er-clockwise is 100% dry, and fully clock-
wise 100% wet. If you use Stasis Leak in a 
send/return situation, there is a Dry Lift 

jumper. To round out the features, there 
is a SYNC in as well as a TAP TEMPO 
switch, for manually setting the tempo for 
the delay, with a blinking LED indicating 
the tempo in quarter note denominations.

While this is a mono in/stereo out ef-
fect, the delay is only mono. I’m a fan of 
Ping-Pong delays, and that would have 
been a nice feature, but the delay sounds 
good, so I wasn’t too bummed. The delay 
times range from 50-1000ms, and setting 
the tempo via the TAP TEMPO or CV in 
for the TIME, changes the function of the 
TIME knob to where it dictates the tempo’s 
subdivisions, the options being: 8th note 
triplet, 8th note, dotted 8th, and quarter 
note. There is no CV in to modulate the 
amount of the effect in the mix, so to get 
close to being able to turn the delay on and 
off, I used a square wave LFO to control 
the DENSITY [in effect turning the effect 
on and off] and that yielded me what I was 
looking for, though it took a second for the 
delay to kick in after the LFO went high. 
There was always some delay present in 
the signal, meaning that I wasn’t able to 
turn the delay effect fully off via this way of 
modulation–not surprising as I was again, 
controlling density and not mix amount–
but I was pleased that it got close overall 
without having to use other modules to 
split the signal to create the same result. 

It is suggested by Frequency Central that 
when using the chorus effect in mono, that 
you should combine both the left and right 
output of Stasis Leak as they are 90 degrees 
out of phase with each other. I am in full 
agreement with this suggestion as without 
doing so, you will not get the full chorus 
effect. Using the TONE knob in Chorus 
mode, added some hiss when fully open, 
but also had more high end detail, and ul-
timately a much more noticeable chorus 
effect and so I preferred not to cut any-
thing and let the Stasis Leak’s freak flag 
fly. Using an LFO synced to a master clock 
to CV the TIME and DENSITY proved a 
very worthwhile tactic for syncing up the 
Stasis Leak to play nice with a patch. I 
was almost shocked to realize how much 
I liked the chorus effect on, as historically 
I’ve strongly disliked the effect—probably 
a hangover from my guitar playing days 
when every chorus pedal sounded cheesy 
to my ears. I must have turned over a new 
leaf as the Stasis Leak’s chorus fattened up 
my leads while adding horizontal [that’s 
how it felt, at least] movement. Panning 
hard left and right added some nice ste-
reo imaging ranging from soft and subtle, 
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to the soundtrack of being on the verge of 
a nervous breakdown. Processing drums 
through it was a lot of fun as well.

Lastly, the plate reverb effect sounded 
nice, and completely usable. There was 
some nice subtle shifting between the right 
and left channels when in stereo mode, 
and unlike the other modes, I actually pre-
ferred to cut some of the high end out of 
the mix with the TONE knob to control it 
a bit. Cranking the DENSITY knob fully 
clockwise got a decent amount of feedback. 
I would say this is more of a handy reverb 
to have than something that will blow you 
away with its sound sculpting possibili-
ties, and overall, that’s kind of the gist of 
this module. While it is an effects module, 
I almost see it as a utility module, and an 
extremely useful one to have in your kit. 
A perfect fit for those with smaller sys-
tems: easily accessible, excellent sounding, 
and without the option paralysis causing 
bells and whistles a lot of effects modules 
have, Stasis Leak does what it professes to 
do, does it well, and won’t break up your 
workflow.
- Ian Rapp
6 HP +12V: 96mA  -12V: 14mA
Price: $15-$183

Odessa
XAOC Devices
xaocdevices.com

As Eurorack continues to explore and 
embrace forgotten forms of digital synthe-
sis, XAOC’s long-awaited Odessa oscilla-
tor seems to have come around at just the 
right time. The Odessa employs an old but 
underdeveloped form of synthesis known 
as ‘additive’, where sine waves are added to-
gether to create a series of harmonic over-
tones. It can be hard to wrap one’s head 
around, but the most primitive version of 
additive synthesis is the trusty Hammond 
organ. Not that the Odessa sounds any-
thing like a Hammond, but both use a sim-

ilar trick: by stacking many sine-like tones 
on top of each other, you end up recreating 
the harmonics of more complex, unique 
waveforms.

The first time I ever tried additive syn-
thesis was on a Kawai K5 years ago, and 
it felt like discovering some ancient, ul-
tra-sophisticated technology. Glassy, 
FM-like ambiance is the typical additive 
sound, but so are noisy, atonal screeches 
and alien gamelan clangs. People generally 
tend to associate these sounds with art-
ists like Boards of Canada and other lo-fi 
atmospheric producers, but in the realm 
of modular, I think there’s a whole other 
world of exploration to be had with the 
Odessa. 

First and foremost, the Odessa is quite 
large at 24 HP. I wouldn’t want it to be 
any smaller, though, because there are a 
ton of crucial controls on it that would be 
horrible if cramped into a smaller space. 
The main, central knob that’s impossible 
to miss is for “partials”, which govern how 
much harmonic density [aka how many 
sine waves] you want, from 1 to 512. As 
you turn this knob up, the glassy, icy sound 
of additive synthesis swells upwards. This 
‘partials’ value is CVable, like most other 
controls on the Odessa, so you can easily 
modulate the swell. I found just playing 
with this knob by itself was a good way to 
kill a couple hours. 

Forming a half-circle around the par-
tials knob are controls for spread, tension, 
bank, harmonic factor, and peaking [with 
two closely-related controls: density and 
warp]. The Odessa manual does a fantas-
tic job of outlining how each of these con-
trols works and what they do, as they use a 
very different technique than your typical 
subtractive or FM style patch. For exam-
ple, one of the more dramatic controls is 
‘tension’, which moves the components of 
a harmonic series closer or farther apart. 
The overall effect creates something akin 
to noise when the harmonics are close 
together, and tonal as the components 
spread apart.

The closest thing to a standard filter on 
the Odessa are the warp, peaking, and 
density controls. Together, these create a 
complex, pitch-relative comb filter that has 
zero to 256 notches. When used in com-
bination with the ‘partials’ control among 
others, you can highlight certain partials, 
allowing you to create sawtooth and square 
waves and all sorts of other waveforms in 
between. 

Other critical controls include exponen-

tial and linear FM inputs with attenuators, 
allowing you to obtain many classic FM 
sounds when the partials value is set low. 
There’s also a ‘voices’ button, which allows 
you to stack one, three, or five voices to-
gether. An Odessa expander called ‘Hel’ 
exploits these multiple voices, effectively 
giving you a paraphonic oscillator. 

Finally, you have three main outputs: 
even, odd, and fundamental. You can get 
some unusual, morphing textures by run-
ning each output to a modulated VCA, 
as the outputs mix in interesting ways. A 
jumper on the back of the Odessa enables 
you to set the fundamental output as a 
square wave [rather than sine], allowing 
for some interesting self-patching ideas for 
the adventurous.

I’m not trying to sound hyperbolic, but I 
haven’t heard anything quite like the Odes-
sa before, and that includes the Kawai K5 
and software additive synths like NI’s Ra-
zor. However, I’m 100% sure that any good 
additive synth can do any of the sounds that 
the Odessa can do. So what’s the feat here? 
One, the controls are really well laid out 
and easy to understand. Two, this style of 
synthesis fits very well into modular, mak-
ing the outer realms of additive a lot easi-
er to explore. Most additive synths in the 
past have gotten bogged down by clunky 
interfaces and difficult-to-use modulation, 
which is not the case here. The Odessa is 
surprisingly immediate with a ton of sweet 
spots, and I suspect we’ll be seeing a lot of 
Eurorack copycats in the future.
- Brandon Ivers
24 HP +12V 110mA -12V 80mA Price: 
$499

Anima
Ritual Electronics
ritualelectronics.com

There’s the old saying, “Never judge a 
book by its cover”, and that’s sage advice for 
the most part, but when applied to synthe-
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sizers—Eurorack specifically—I think the 
idea doesn’t hold as well, because mostly, 
you can judge a module by its faceplate. 
A plethora of knobs, LEDs, jacks, screens, 
and symbols or text indicates a pretty 
packed module, one that probably has 
some real depth to it. On the other hand, 
a simple looking module is usually that—
simple. In the case of French manufactur-
er Ritual Electronics new Anima, it’d be a 
better idea to judge it by the graphic on the 
back side of its PCB as opposed to its face-
plate. The matte black and white, elegantly 
designed and spacious faceplate that greets 
you doesn’t belie the potential mayhem—
the deep, dark abyss, if you will—that lies 
dormant within. But the picture of two 
masked men sawing a very unfortunate 
upside down man in half starting through 
his groin [NO!!!!] via a two-man cross-
cut saw used for cutting down large trees 
[also unsurprisingly known as a “misery 
whip”] in pre-chainsaw days, does. Why? 
Well, let’s save that for later and instead 
start with the nuts [ouch!] and bolts of the 
module first.

Anima is a dual voltage controlled digi-
tal segment generator with a lineage that 
dates to 1970s West Coast style function 
generators, specifically the Serge DUSG. 
It has three modes: AD, ASR, and CYCLE, 
and can also be used as an oscillator which 
tracks well at 1V/Oct over 10+ octaves. 
Each of the two channels has a GATE in, 
a 1V/Oct in, an EOC [End of Cycle] out, 
and a main OUT. ATTACK, DECAY, [both 
go from 0.5ms to 40s] and CURVE all have 
CV ins with a dedicated attenuverter for 
each, and make up the six knobs that you’ll 
find on the easily maneuverable front. 
There is also a UNIPOLAR/BIPOLAR tog-
gle switch [0 to +8V in unipolar mode or 
-5 to 5V in bipolar], and a function toggle 
on each side to select your desired mode. 
While both sides are identical, you can 
patch between the two if so desired. 

Starting out in AD mode, patching any-
thing into the GATE triggers the start of 
the attack and decay segment. Using their 
respective knobs dictates the length of 
each stage of the envelope, and this oper-
ates as expected. The ability to CV both 
stage lengths can make for some crazy 
envelopes, and it pays to turn and listen 
[or look, if you’ve got the outputs going 
through an oscilloscope—an excellent 
idea] to what Anima is doing. Where 
things get really crazy is when you also 
CV the CURVE of the waveform. The 
CURVE parameter morphs between five 

different shapes: logarithmic, bell, linear, 
notch, and exponential, and doesn’t affect 
the attack and decay times. Really, CURVE 
is the star of the show here, giving you 
shapes and sounds, and patterns of shapes/
sounds you’ll be hard to find elsewhere. 
Patching random LFOs into each CV in, 
you’ll probably never get the same enve-
lope twice, and when you patch an oscilla-
tor into the 1V/Oct and/or the CURVE to 
get some FM style sounds going. Do that, 
throw a couple more LFOs in to modulate 
the ATTACK and DECAY, and it you’ll 
soon realize that it doesn’t take much to 
get this thing moving. It’s also possible to 
get your pluck on by patching an oscillator 
into the 1V/Oct input.

In mode number two, using it as an ASR 
[Attack, Sustain, Release], Anima accepts 
an input and turns it into a gate. The at-
tack starts at the rising edge of the gate and 
is sustained while the gate is high before 
moving on to the release stage, the length 
of which is controlled by the DECAY knob. 
Again, CV’ing the parameters with what-
ever you have at hand gives a different fla-
vor than AD mode, and switching between 
the two modes gave some nice variations 
between the two, in terms of performance, 
without changing anything else.

The LFO mode is self looping, with its 
length dependent on the settings of the 
ATTACK and DECAY. A signal into the 
GATE resets the LFO, or if Anima is be-
ing used as an oscillator [up to 2kHz], can 
be used to sync it to another. I decided to 
try and test my patience [and see how the 
stated specs match up] by patching slow 
moving LFOs from Anima into the CV 
of a filter with the resonance up high. It’s 
interesting to hear the glacial ascension 
of the buzz or whistle of the resonance as 
the pitch gets higher with the LFO moving 
through its cycle. I also multed the output 
from a filter and patched one output into 
my mixer and another into the Waveform 
delay from issue #1, while using one of 
the LFOs from Anima to both control the 
feedback of the delay and—via my mixer—
to pan the delay output from left to right. 
Sometimes it’s so easy to patch to infinity 
on a modular, losing a lot of individual 
sounds, and I rather enjoyed the cleansing 
of this patch with its very minute chang-
es, infinitesimal movements, and subtle 
shifting. It was a really cool—yet simple— 
patch. 

I decided to give Anima one of those 
“One Module Challenge” tests, albeit, with 
a slight spin. I wanted to see if I patched 

just a few things up, how much of a com-
pelling performance I could muster only 
using the switches and knobs on Anima. 
Granted, I was doing some self patching, 
which is normally what it means to see 
what only the one module has on offer, 
but I gotta say—using an oscillator in the 
1V/Oct in and another to mess with the 
CURVE, just flipping the polarity switch-
es around and altering the ATTACK and 
DECAY controls [and their CV ins as they 
were being modulated] worked extremely 
well, and rose to my challenge. I anchored 
it all by patching out from the EOC into 
a kick drum. Sure, I was mutating some 
glitchy, frenetic, um...thing, but there was 
a beat there, and it was moving hard and 
fast, and was easy to get a lot out of a little, 
something I’ve come to realize is a major 
coup when performing with a modular. 

If I can take a minute to pay Anima one of 
the highest compliments possible, it’s this: 
When a friend came over as I was work-
ing on this review she commented that the 
patch I had going sounded pretty cool [it 
was the aforementioned glitchy/frenet-
ic thing]. I pointed her in the direction 
of my modular and told her to have at it, 
to start messing around with my rig. My 
friend’s been intimidated in the past about 
the whole Eurorack/modular thing, and 
this time was no different. She didn’t want 
me to have to tell her what does what, and 
how this affects that, essentially giving her 
a tutorial on all aspects of sound synthesis 
before she could make some noise. She’s 
a musician that is accustomed to touch-
ing an instrument and having it respond 
accordingly by making the appropriate 
sound. I simply pointed her in the direc-
tion of Anima, told her to just try twisting 
some knobs, and hitting the switches while 
I made us some tea. Fifteen minutes later 
and she was rocking Anima, had done a few 
sweeps on the Manhattan Analog Steiner 
Synthasystem filter, and managed to acci-
dentally turn off my entire rig, thinking the 
power switch on my Art for the Ears case 
was another module [I suppose it could be 
thought of as one giant mute switch!]! Yes, 
Anima is that fun. It’s one of those multi-
ple use modules that really plays well, and 
almost no matter how you patch it up, you 
can switch between modes, turn its knobs, 
and get something very musical out of it, a 
fine prospect, indeed!
- Ellison Wolf
18 HP +12V: 95mA  -12V: 32mA
Price: $350
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4060 MK2
Olegtron

olegtron.com

The Olegtron 4060 MK2 is a compact 
oscillator/frequency divider box capa-
ble of creating signals and sequences 
through a revolutionary programming 
method: sticking electronic components 

NerdSeq
XOR Electronics
xor-electronics.com

XOR Electronics’ NerdSeq is a track-
er-based sequencer for Eurorack that 
looks far more intimidating than it actu-
ally is. Putting aside for a moment that the 
NerdSeq is a “tracker”, it’s one of the most 
competent sequencers I’ve used in hard-
ware, and the community and developer 
behind it are fantastic. Whatever predispo-
sition you might have about the NerdSeq 
or trackers or weird things with screens, I 
invite you to ignore them for a moment, 
because not only is the NerdSeq incredibly 
powerful, but it’s actually really fast to use 
once you get used to it.

If you’re not familiar with trackers, they 
are sort of like the first DAW for com-
puters: at their simplest, they give you 
sampling and sequencing in a single, ul-
tra-lightweight application. A staggering 
amount of great music was made on track-
ers in the late 80s and early 90s, particular-
ly in genres like New Beat and Breakbeat 
Hardcore, and they have continued to be 
used in niche genres as trackers have pro-
gressed in complexity and features over 
time. The main characteristic of trackers, 
and perhaps the reason they tend to be 
so polarizing, is the sequencer. It kind of 
looks like a spreadsheet, with a series of 
columns and rows that represent a linear 
timeline that runs from top to bottom. 
The other thing that trips people up is that 
trackers often represent numbers or values 
in hexadecimal format, which can look a 
bit alien if you’re not used to it. 

I last used a tracker when I was just start-
ing to make music in the early 2000s, spe-
cifically with a Gameboy tool called LSDJ. 
So while I did have some experience with 
trackers, it was pretty rudimentary, and 
from a very long time ago. Even I was wor-
ried the NerdSeq was going to destroy my 
brain. However, after about 15 minutes, I 
was making patterns just fine. The work-
flow is really straightforward, and I would 
venture that if you’re used to modulars in 

general, nothing about the NerdSeq is go-
ing to be too difficult to understand. 

Without any expanders, the NerdSeq 
gives you six channels of CV, trigger, and 
modulation outputs per channel, and a 
myriad of pattern, sequence, table, and FX 
tracks that can be used to modulate each 
other, create probability events, modulate 
internal LFOs, and all sorts of other arcane 
tricks. I couldn’t possibly get into all of 
these features in this review, but I will say 
that the tracker workflow maps onto mod-
ular very well as both approaches tend to 
focus on monophonic, heavily-modulated 
sequences. 

There are two main views in the NerdSeq: 
the sequencer page and the pattern page. 
Think of the sequencer page like the clip 
launcher in Ableton Live: you can start, 
stop, and chain patterns together to create 
full songs or construct new arrangements 
by starting and stopping patterns manual-
ly. The pattern page is a more microscopic 
view into individual patterns you can cre-
ate per channel. Patterns are where you 
input actual note data, pitch glides, note 
lengths, etc. 

As an example, let’s say you want a three 
note arpeggio in Cm played repeatedly 
as sixteenth notes. In the sequencer page, 
move the cursor to a blank box and press 
‘OK’ to create a new pattern. Then hit the 
pattern button, and on the left column, en-
ter in C3, D#, and F in descending rows. 
On the final row, move the cursor over to 
the ‘FX 1’ track and enter the value “BRK 
000”. Done. 

So what did we just do? We created a sim-
ple pattern that told the sequencer to play 
three notes that we selected, with the ‘BRK 
000’ command signaling the sequence 
to start over. Armed with even this small 
amount of knowledge, you can do quite 
a lot. And it’s really only scratching the 
surface. FX tracks, where you entered the 
BRK command, can do all sorts of amaz-
ing things like glide pitch across notes with 
specific values per step, create probability 
for just about any event that the NerdSeq 
can do [want to vary the pattern length 
40% of the time? No problem], and out-
put precise CV values [with a resolution 
of 4096 different values to represent 0 to 
10 volts]. People often rave about the pre-
cision that sequencers like the Orthogonal 
Device’s Er-101 have, but you have a sim-
ilar amount of control here as well, and 
with an easier to use interface. 

The NerdSeq currently has two expanders 
that are pretty essential. One is a gamepad 

/ MIDI interface, which lets you input and 
output notes per step via a MIDI control-
ler or with a Sega Genesis gamepad [yes, 
really]. The NerdSeq has a live recording 
mode, too, so you can create a pattern and 
play notes in realtime and it will ‘record’ 
them for later editing or playback. There’s 
also a trigger expander that adds sixteen 
additional trigger outs and an addition-
al drum editing page in the sequencer. I 
didn’t really play with that expander too 
much, but if you find you really don’t like 
the NerdSeq’s main pattern editor, the 
drum editing screen, is reminiscent of the 
WMD Metron or older DAWs’ drum ed-
itors.

 Although you can use the NerdSeq in a 
simple and somewhat naive way, there’s a 
lot to explore here. In fact, I feel like I’ve 
barely scratched the surface of the Nerd-
Seq in the few weeks I’ve had it—I hav-
en’t even tried the two sample tracks yet 
[which have a whole other set of FX oper-
ations similar to old school sample-based 
trackers], nor have I been able to fully dive 
into the ‘automation’ section, which lets 
you create LFOs that can modulate just 
about everything in a pattern. In other 
words, this is a sequencer that I suspect 
I’ll be learning about for years to come, yet 
that exploration so far has not felt like a 
chore. As someone that has gone through 
many sequencers, Eurorack and otherwise, 
the NerdSeq is definitely a keeper for me.
- Brandon Ivers
32 HP +12V 190mA -12V 32mA Price: 
$625
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Shape SH-1
DPW Design

dpw.se

Dan Wahlbeck, the one-man force be-
hind DPW Design, has created a steadily 
growing line of solidly built, well thought 
out, and extraordinarily useful Eurorack 
modules, and the Shape SH-1 Spectral En-
hancer is no exception. 

Checking in at a svelte 8hp the SH-1 nev-
ertheless retains a spacious and ergonomic 
front panel that is easy to use and encour-
ages manual adjustment. The front panel 
graphics are both attractive and function-
al–pointing out [somewhat subtly] the in-
teractions and relationships between dif-
ferent sections of the module.

At its core, the Shape takes a compressor 
and combines it with a circuit that per-
forms a kind of harmonic manipulation. 
The manual describes the module as con-
sisting of "mainly two parts. A compres-
sion part and a calculation part." The SH-1 
takes the upper harmonics that are created 
as a byproduct of its compression of the in-
coming signal and calculates two different 
signal outputs, designated Tran and Tail.

At the top of the module are controls for 
the compressor's Drive as well as a knob 
labeled Trim. Just beneath, there is a mixer 
section which controls the relative levels of 
clean, compressed, Tran, and Tail signals 
that are sent to a Mix output. The bottom 
of the module contains the main In jack, 

to its patchboard! The device can be used 
as a standalone sound generator or as a 
CV signal generator to a wide variety of 
machines, such as modular synthesizers 
or anything that accepts control voltage. 
When used as a CV generator the 4060 can 
easily deliver complex results that would 
normally require a large system.

The name of the device comes from the 
CD4060 integrated circuit chip. It belongs 
to the 4000b series of CMOS logic chips 
and interfaces with other chips of the se-
ries seamlessly. The series dates back to the 
sixties, but is still relevant in sound elec-
tronics and DIY. The CD4060 contains an 
oscillator with adjustable frequency, and a 
frequency divider that outputs 10 different 
sub-frequencies.

The Olegtron 4060 is based on an RC-os-
cillator example from the CD4060 data-
sheet, with the addition of a current lim-
iting potentiometer that kind of simulates 
a weak battery. The Olegtron MK2 can 
take between 3 and 15v for power but this 
standalone unit asks for 9v. Any voltage 
higher or lower than this will make the 
output signal stronger or weaker. While I 
ended up using a 9v battery for all of my 
testing, if using a wall wart instead of a bat-
tery, the tip has to be center positive, which 
is important to note because it is the oppo-
site of the more commonly available gui-
tar pedal adapters out there, so you might 
have to do some hunting around. 

The Olegtron MK2 has 4 stereo outputs 
that can be patched to be mono or stereo 
and as inputs or outputs. It ships with a 
bag of components to get started with, 
including patch cables, electrolytic capac-
itors, ceramic capacitors and resistors or 
varying values, with the provided resistors 
and small capacitors being color coded for 
clearness. 

All patching is done via breadboard in 
colored sections; Red is for the power, blue 
for the frequency divider, green is oscilla-
tor, and yellow is for a sawtooth waveform. 
There is one more yellow strip next to the 
power section that is a reset. Documen-
tation is important for this because you 
are messing with circuitry and putting in 
capacitors and resistors at random has a 
chance to short some out and cause some 
damage. All cautions and tips for patching 
are listed in the documentation, and as this 
is an extremely well documented piece of 
gear from the manufacturer,I strongly urge 
anyone interested to read up on the pub-
lished materials.

Really, Olegtron is a sandbox, and pret-

ty much anything is possible as you can 
bring any components into it, and with all 
of the possibilities and printed graphics it's 
a little overwhelming at first. While using 
it doesn’t require any previous electronics 
skills, experimenting with different elec-
tronic components helps you get the idea 
how they work, and your programming 
can become more systematic. I made it my 
mission it to see how “big” of a sound I 
could get out of the stereo output. I spent a 
lot of time with different oscillators patched 
to the left and right, keeping a rhythm go-
ing while altering my patches and playing 
it. You can mess around and change the 
octaves of the oscillator with the com-
ponents and utilize sub frequencies with 
the divider. You can make very abstract 
rhythms utilizing the reset strip. You can 
change what the knobs affect by following 
the lines and patching off of them. Think-
ing about the Olegtron many patches came 
to mind: A stand alone sound generator 
where you can plug it directly into your 
amp or headphones [start with low vol-
ume!]. You could use it as synth control 
by sending CV, clock, and gate signals to 
your synth and from the synth to 4060. 
The Olegtron could serve as a DIYer's test 
signal generator, you could feed amplified 
signals into the 4060 and output them with 
a lo-fi flavor, and even use it to sequence 
lights by connecting single or multicolored 
LEDs straight into the unit or via a driver. 
With the Olegtron you could combine the 
above examples and still keep everything 
in the same fluctuating sync.

There are a few caveats about the Oleg-
tron that I should mention. First, the case 
is plastic, and not something I would toss 
with my other gear to lug around. Also, 
make sure you have a good battery in it if 
you take it anywhere, as changing the bat-
tery is not a quick and easy thing as one 
screw on the underside of the unit holds 
it all together and it's a tight fit. Also, hav-
ing breadboard-style patching is awesome 
but can have its downsides. The Olegtron 
4060 MK2 allows you to do a lot in a small 
space, but it gets busy quick and doing stuff 
on the fly or in a live setting would be very 
difficult and take a lot of practice to master. 

I started my electronic music journey 
with circuit bending and my excitement 
and love for the Olegtron is pretty biased 
because of this. The 4060 is a blast to use 
and it can be a noise musician’s dream in 
a compact package, or an abstract mod-
ulator and processor for the imaginative. 
It stays exciting because of the myriad of 

possibilities, but takes some work to get 
the hang of, at least in the beginning, but 
I can see it becoming much easier as you 
gain experience—just like most things in 
a typical Eurorack system. If you’re willing 
to put in the time, The Olegtron 4060 MK2 
is one of the most unique pieces of equip-
ment out there. 
- Andy Simmons
Price: $129
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USTA
Frap Tools

frap.tools

I’ve had this idea in my head for a while of 
a performance based rig, where every pos-
sible module lends itself to being played in 
real time. For the most part, there’s plenty 
to fill that case, but when it comes to the 
right sequencer—one where you can eas-
ily change step lengths, ratcheting, pitch, 
octaves, direction, sequence length, have 
multiple sequences running at once [in-
dependent of other sequences], speed up, 
slow down, etc., all while performing live 
without the need to do deep menu dives or 
stare at a screen for more than a second—
the field is slim. That’s why, when Frap 
Tool’s new sequencer USTA was released, 
I was more than intrigued.

With a look reminiscent of the Buchla 
250e DARF, USTA is an attractive module 
with a solid build, and the usual Frap Tools 
look of elegance mixed with mystery and 
bits of color. The controls are well spaced 
throughout its 38HP, and the interface in 
general feels spacious. At first glance, I 
thought USTA looked almost a little too 
uncomplicated, that there would be a lack 
of features as USTA isn’t crammed with 
knobs, sliders, jacks, LEDs, and buttons 
in every available crevice the way I’m used 
to seeing from feature packed sequencers. 
But USTA has more than enough options 
in store, with most features that you’d come 
to expect from a modern day complex se-
quencer, and with a gracefulness, a subtle 
fluidity to the physical design, that really 
invites a hands on experience.

The USTA manual describes itself as a 
“4x4 tracks [4 tracks, 4 outputs [CV A/B, 
GATE A/B] per track], variable-stage-
length sequencer for voltages and gates.” In 
terms of physical features, there is a small 
five row OLED screen in the middle of the 
unit that displays information such as track 
name, tempo, pattern info, looping infor-
mation, etc. On the right side of the unit is 
where the outputs for its four tracks—each 
with two CV outputs per track [A and B], 
and two gate outputs per track [again, A 

an Aux input, and four outputs: Comp, 
Tran, Tail, and a Mix.

The Drive knob controls the level of com-
pression [up to 10x] and the compressor 
will brick wall limit at +/-5v and keeps any 
harsh clipping at bay—no matter how hot 
the input signal or how hard the compres-
sor is driven. The Trim knob is utilized by 
the calculation circuit and affects the Tran 
signal produced. The Tran output can vary 
widely depending on the signal input to 
the module and is also subject to the re-
lationship between the Drive knob of the 
compressor and the Trim knob. Depend-
ing on how they are set, the sound pro-
duced can be anywhere from a kind of airy 
distorted version of the original signal to 
a very short, almost transient [eh!] signal 
which consists only of the new upper har-
monics produced by the compressor. The 
Tail signal [depending on what is sent in] 
is akin to the tail end [ah!] of a very tran-
sient sound—think the decay of a snare 
drum hit–and again depends on the Drive 
setting of the compressor. 

There is a complex interplay between 
the input signal, the compression, and the 
spectral enhancement circuit that defies 
presumption but absolutely encourages 
experimentation. This relationship was 
conceptually a bit tricky for me to wrap my 
head around but immediately satisfying to 
use. What exactly is going on doesn't mat-
ter too much as there is little need to fully 
grasp all of the whys to reap the benefits 
and explore the sonic possibilities of this 
module. If it sounds like I'm simultaneous-
ly confused and gushing, that is an accu-
rate assessment.

The Tran and Trim outputs allow for a 
sort of splitting of an incoming sound into 
different parts and gives you the ability to 
shape the tone of a signal in quite interest-
ing ways. 

The Tran signal at some Trim settings can 
almost create a phase cancellation type of 
effect–reducing the fundamentals of the 
incoming signal almost completely. When 
processed by other gear it can lead to some 
interesting and unexpected–but always 
complementary to the original–tones. 
Sending the Tail signal out as an aux send 
to a reverb or short delay is a great way to 
add some space to a drum loop without 
losing any of the attack or muddying the 
sonic waters. Take the Tran out to distort-
ed filter and you can create a modulated 
distorted filtered sound to layer on top of 
your signal. With the way that the SH-1 
allows you to separate out a signal into dis-

parate parts, the possibilities are only lim-
ited by one's imagination.

The Aux input offers another sonic ave-
nue to wander down. The signal present 
at the Aux input is added in to the circuit 
post compression but is combined with the 
clean signal and fed to the calculation sec-
tion [for Tran and Tail]. Plugging a heavily 
processed version of the same signal into 
the Aux input is a great way to experiment 
with some tonal madness and can add 
some satisfying variation–be it subtle, ex-
treme, or anything in between. Of course, 
you don't have to input a related signal at 
all into Aux. The Aux signal will get picked 
up and incorporated and will affect the 
original signal in unexpected ways. I had 
some fun combining an ambient bit of café 
and street noise on the main input with a 
melodic sequence coming into the Aux in-
put. Depending on the frequencies present 
in the two signals they would combine in 
interesting ways, sometimes sum together, 
giving a laugh or a bit of conversation an 
extra boost of grit or some subtle tonal res-
onance.

The SH-1 reveals itself most readily when 
used with complex and sharply transient 
sounds–anything percussive or plucky–
and signals containing at least a little har-
monic bandwidth will all yield satisfying 
results. This isn't to say that you can't run 
whatever you'd like through it, but the 
most immediate results can be found in 
drum loops, percussive sounds, street am-
biance, plucked strings, etc. But there are 
great tones to be discovered by running 
anything in to Shape.

Parallel processing with other modules 
is great, but the SH-1 performs just as ad-
mirably on its own. It works particularly 
nicely as a way to add some gravely width 
to a mono signal. By selectively panning 
the Mix, Tran, and Tail outputs, depending 
on your settings, you can add a warm and 
sandy stereo feel to a mile-wide crunchy 
tonal plane. 

The SH-1 doesn’t have to be complicated, 
and works great as just a straightforward, 
fairly transparent compressor. You can eas-
ily ignore the Tran and Tail signals and just 
use it to fatten up some drums and its mix 
section gives you the ability to really dial 
in what you need to cut through a patch.

The SH-1 is a sonic sculptor's secret 
weapon that will have you crafting sweet 
sounds in short order. 
- Sam Chittenden
8 HP +12V 40mA -12V 20mA 
Price: $224
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and B]—reside. There is a main silver en-
coder for global parameter changes, both 
a CLOCK and RESET/PLAY input on the 
top left of the unit for controlling USTA 
with external devices, and 2 CV inputs al-
lowing for control of numerous track pa-
rameters as well. A PLAY/PAUSE button, 
and a RESET button are found at the bot-
tom right and left of USTA, respectively, 
and there are 16 digital encoders—USTA’s 
main focus—arranged in an oval forma-
tion. Each encoder is ringed by 16 small 
square LEDs which show parameter val-
ues such as pitch, stage length, ratcheting, 
probability, etc., and each encoder also has 
a multi-color LED nearby, which shows 
the current setting for that stage/encoder. 
There is FINE and COARSE adjustment 
which will allow you to easily edit each of 
the encoders for precise adjustments, and 
a STAGE LOOPING feature that lets you 
loop certain parts of a sequence [up to 16 
times] within the sequence. 

USTA organizes its sequencing as fol-
lows: 16 stages make up a pattern, 16 pat-
terns make a track, 4 tracks form a project, 
and you can have up to 32 patterns per 
track, with the ability to chain patterns 
[up to 512 stages]. None of this is out of 
the ordinary for modern digital sequenc-
ers, but notice when I was talking about 
how USTA configured, I did not call them 
“steps”, but “stages”. This is a very import-
ant distinction within USTA, as most se-
quencers use steps, where a step is defined 
as a one-to-one beat, so that with each 
pulse from the clock you get one step. This 
is different from a stage, which is variable 
in its duration while still being relative to 
the clock. USTA is a stage sequencer, and 
we’ll get back to this topic a bit later as it’s 
a defining point in USTA and has its pros 
and cons. 

Continuing on, towards the bottom of the 
unit there are four buttons to switch be-
tween each of the four tracks, and buttons 
for each track’s CV A, CV B, stage length, 
Gate A, and Gate B. The CV and Gate but-
tons have multi-colored LEDs to signify 
what mode you’re in, something we’ll talk 
more about this a little later as well. USTA 
also includes an MicroSD card for storing 
projects. It’s on the back of the module 
meaning that if you want to remove it for 
any reason, you’re going to have to remove 
the unit from your rack. Some might not 
like this, but I didn’t find it to be a big deal, 
and wound up not needing to remove the 
MicroSD card anyway. 

So what can USTA do? An awful lot. You 
can glide, ratchet, add probability for gate 
or CV for each stage, legato, swing, mod-
ulate destinations, have each of the four 

tracks run on its own tempo [or all on the 
same], add rests, use it in EDIT or PER-
FORMANCE mode, change scales, create 
variable stage lengths, mute tracks, hold 
a CV value throughout multiple stag-
es [very cool!], create custom scales, use 
western tuning as well as non-western for 
micro-tonal capabilities, have each track’s 
CV out be quantized or raw, clone and/or 
duplicate parts/patterns/stages, start/stop 
each of the four tracks individually or all at 
once, and on and on. Frap Tools provides 
an excellent and detailed manual available 
for download on their website at http://
frap.tools/products/usta/, and suffice it to 
say there simply is not enough room in this 
review to go over everything that USTA 
can do, or its myriad options. As such, I 
want to detail how I use USTA, and how 
it fits into my performance oriented case.

First, let’s go back to the “step vs. stage” dif-
ference. Unlike in a step sequencer, where 
the step length is fixed, if you double the 
length of stage 2 in a four stage sequence, 
it adds time to that stage, making the se-
quence length longer in terms of time as 
well. This is expected and normal, but it’s a 
bit uncanny if you’re trying to keep a beat/
feel going. At the same time it’s an interest-
ing and flexible option, one that opens up 
a lot of unconventional possibilities, both 
rhythmically and melodically, and really 
sets USTA apart from most sequencers. 
USTA deals with this time length issue via 
its COARSE button. When held down in 
conjunction with changing the length of 
any step [by turning its encoder], COARSE 
compensates for the length change by in-
creasing or decreasing one or more of the 
other subsequent steps so that the integrity 
of the original sequence length [in terms 
of time] is intact. You can, of course, not 
do this and that’s fine, but this option pro-
vides a nice, easy way to keep your timing 
in check. Just don’t forget to hit and hold 
COARSE first! Using this COARSE func-
tion brings up a few issues too, and here’s 
my first wish for USTA if at all possible: 
an undo button. If you hit COARSE and 
on say, stage 4 [with all 16 stages in the 
sequence pattern being active] and turn 
the encoder to its maximum, so that all 
16 LED squares are lit up for that encod-
er, all of the following stages will decrease 
in length in order to compensate and keep 
the initial sequence length intact. Where 
this becomes problematic is if you wanted 
to go back to the settings you had previous 
to changing stage 4. To revert and change 
12 stages—that could all be different 
lengths—is a bit unnerving and time con-
suming [a real issue if performing] since 
you have to go to each of the stages one by 

one and adjust them [provided you can 
even remember what was what]. But how 
to do this while still maintaining that de-
sired sequence length? Having an undo 
function—with various levels of undo—
would help this drastically. It would also 
allow a for bit more freedom. If you really 
screw things up [on purpose or accident] 
you could be confident that you would 
be able to bring the original back safely. 
Even if the sequence was out of order, 
you could manually hit the reset button 
and you’d be in the clear. The way USTA 
is set up, you can quickly and easily clone 
patterns, stages, layers, which is helpful 
for creating variations of a pattern while 
maintaining the safety net of the origi-
nal—just in case you get too far out to go 
back—as every edit in USTA is destruc-
tive, but still, an undo function would be 
great. Another thing, as it stands now, 
when you do hit the COARSE button, 
only the stages that follow the one you 
are changing are altered. It’d be nice to 
have the ability to choose whether you 
want the subsequent or preceding stages 
to be the ones that are compensating for 
the new stage length. Which brings me 
to wish #2.

USTA only goes in one direction in 
terms of its linear movement; forward. 
No reverse, no forward/reverse. There is 
a way to randomize a sequence [and have 
it go in reverse as well, but only random-
ly] by inputting a control voltage into 
one of the external CV ins, and scrolling 
through the main menu [via the main 
silver encoder] and selecting the cor-
rect input under STAGE SHIFT. It’s easy 
enough, and I’m glad USTA can random-
ize its sequences, but I wish it could be 
done in a quicker/easier manner and that 
USTA could reverse a sequence in a lin-
ear fashion, as I would like the ability to 
change things up and reverse a sequence, 
randomize it, twist it sideways [whatev-
er that means, but I’d like to try it!], and 
then bring it back home. Another wish 
that I have is that as it is, it’s pretty cum-
bersome to change the number of active 
stages. To do this now, you need to go to a 
track’s stage length screen in EDIT mode, 
and manually get rid of each of the stage 
you want out of the sequence by turning 
the encoder counter clockwise, thereby 
making it so that each stage has a length 
of 0. Another way to do it is to go to one 
stage after the one you want the sequence 
to stop on, and in length mode hit SHIFT 
while turning that encoder so there are 
no LEDs lit around it, ensuring that all of 
the following stages will also have a stage 
length of zero. But what if I’m running 
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a 16 stage sequence, and want to switch it 
just stages 4-9 [timing be damned!]? I...
well, I probably won’t do it. Especially since 
I can’t easily go back [another vote for the 
undo function!]. Now, if I’m not thinking 
in terms of live performance, this can easily 
be done, but if I wanted to do this on the 
fly, not so much. It would be ideal if I could 
press down the encoders of stages 4 and 
9, and that would tell USTA to only run 
that particular track from stage 4-9, and 
if I wanted all 16 stages back, I could hold 
down stage 1 and 16. 

Another thing that would/could be cool 
is if you could have assignable button com-
bos to change parameters or functions. 
It would be a nice way to customize your 
workflow and make your go-to changes 
[like randomizing a sequence!], easier to 
do.

Moving on! USTA has a stage looping fea-
ture that I really like wherein you can loop 
part of your sequence [say, stages 3-6] mul-
tiple times before the sequence continues 
on, and this feature is easy to turn on and 
off. Switching patterns is also easy to do, 
and USTA switches—either permanent-
ly or temporarily—instantly or when the 
current sequence finishes. When changing 
patterns, you push on the encoder for the 
pattern you'd like to switch to, and this is 
a momentary change—it reverts back to 
the previous pattern after the newly se-
lected one has finished its sequence. It'd 
be nice if you could press the desired pat-
tern's encoder for more than a second, and 
that would make that pattern the default, 
because as it is now, to change to a new 
pattern permanently you need to do so by 
hitting SHIFT and SET and using the main 
encoder to make that change—not super 
hard, but a quicker, easier, more effieienct 
way to do so would be nice.

Adjusting the voltage for each stage on 
the fly is pretty easy, as well as the variation 
index, and variation range, gate length, 
ratcheting, and probability. Adding glide 
to a stage is as simple as pushing down 
that stage’s encoder so the LED is green [in 
EDIT mode with CV A or CV B lit up] and 
you can turn that off just as easily, by doing 
the opposite.

A little trick I came up with was that by 
adjusting parameters for only one stage to 
have a large variable for value, variation 
index, and variation range, and having a 
value of one unit for the stage length, I cre-
ated a Sample & Hold pattern. I’ve saved 
this one stage sequence in Track 4/CV B/
Stage 1 for permanent use as a S&H, as I 
find myself using it pretty often.

When you consider all of the parameters 
that you can easily manipulate in real time, 

USTA is pretty amazing, and a sequencer 
you can really play. You just have to put in 
the time to get a good flow going so you 
don’t have to constantly refer to the cheat 
sheet, manual, or screen. One thing I hav-
en’t mentioned is how easy USTA is to use 
in a non-performance setting. If you don’t 
want to do all of this parameter changing 
in real time, at a fast pace [I like to think], 
you don’t have to. USTA is absolutely great 
as a set and forget sequencer, and I found 
changing parameters for each stage via en-
coder waaay nicer than on other sequenc-
ers I’ve used where in order to change the 
same parameter on a few different steps 
[not stages!] it’s more of a process. USTA 
also has a COMPOSITION mode that you 
can enter when USTA’s not playing that 
enables you to configure longer edits, poly-
phonic sequences, and things you normal-
ly wouldn’t do in a performance setting.

Now, let’s get to the two things that I feel 
people might be apprehensive about con-
cerning USTA: the color coding system 
and the implementation of button combi-
nations. USTA utilizes a tricolor LED sys-
tem, both for each encoder, and for the CV/
Gate parameter buttons. For example, if 
I’m in EDIT mode on Track 1 and messing 
around with CV A, CV A will light up red 
for value [pitch/CV out], blue [variation 
index], and green [variation range]. Easy 
enough to remember, but since the same 
colors are used at each encoder to relay the 
mode that that’s in, depending on where 
you’re at, it can get confusing. My reference 
sheet helped with this aspect of the learn-
ing curve, and though I got the hang of it 
pretty quickly and was able to commit to 
memory which color means what and for 
what mode for the most part, I’m not ready 
to let go of my little cheat sheet quite yet. 

The other thing folks might not like is 
the reliance on button combos. I still don’t 
have this down that well, and my sheet, 
again, helps out here. I don’t mind the com-
bos—it’s nice that with a couple of buttons 
[COARSE + SET + SHIFT] you can change 
a whole pattern’s octave easily, or switch 
patterns [either instantly or at the end of 
the currently playing pattern]. I do find 
myself reaching for my sheet less and less 
the more I play with USTA. However, the 
thing about the multi-color LEDs and the 
button combos is this: If you leave USTA—
even for a hot minute—you might [like 
me] forget stuff and have to reference the 
manual to refresh your memory. I’d love 
it—since USTA already has a screen—if 
when changing a parameter those changes 
would be shown on the screen in real time. 
If this were possible, remembering the col-
or coding and button combos wouldn’t be 

Compare 2
Joranalogue

joranalogue.com

Belgium based Joranalogue has a knack 
for making immensely useful and versatile 
modules and Compare 2, their dual win-
dow comparator module is yet another 
well designed, interesting machine.

If you’re not familiar with window com-

as big a deal, and would make using USTA 
a lot easier.

If it seems like I’m being a little nit picky, 
it’s not because I don’t like USTA. On the 
contrary, I really like it ...I almost LOVE it. 
Almost. The layout, the encoders, the sim-
plicity of the visuals, the fluidity...I think 
the architecture—all the [Frap] tools—is 
there to REALLY love it. Learning a deep 
sequencer is never a quick task—I spent 
many many hours playing with and think-
ing about USTA—and can be daunting, 
but once I put USTA in my performance 
case I never, ever, ever looked back. It real-
ly brings the performability that I wanted 
into my rig and is a pleasure to play. One 
of the things I’m excited about most is the 
day when USTA and I become one and I 
enter a Zen-like state where I no longer 
have to think and can just perform. It’ll 
happen. With something like USTA you 
just need to commit to spending the time 
with it, learn how it operates, and memo-
rize it as best as you can; integrate it into 
your being. And if it’s possible that my 
USTA wishes [undo, sequence direction, 
screen help] can be implemented, it would 
absolutely make USTA my unicorn, holy 
grail, one-in-a-million, true love, desert is-
land performance sequencer, but even so, 
I still adore USTA as it is. 
- Ellison Wolf
36 HP +12V: 250mA  -12V: 70mA
Price: $749 
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parators, it’s probably because they aren’t 
too common in the modular world. A nor-
mal comparator uses one signal level as an 
activator, and when the signal hits and/or 
goes higher than a selected threshold, the 
comparator is activated. A window com-
parator is similar, but adds another signal 
level, as a sort of ceiling [or floor, depend-
ing on the settings] to define the ‘window’, 
that the comparator is active for. It’s helpful 
to think of Compare 2 as a shifting gate, 
both in terms of size and when/where it 
will operate as you can move the window 
around to change when it’s activated, and 
you can also change the size of the window 
for what voltage/s will activate it.

Each of the two Compare 2’s windows are 
shaped by the size and shift parameters, 
which are both controllable by knobs or 
CV. The “Size” is the span of the window—
where it will activate—and the shift offsets 
the window’s center and has a range from 
-5 to +5v, with 0 being in the center. The 
Shift and Size CVs are normalled from the 
left channel to the right, so that you can 
modulate both comparators with only two 
inputs, but by patching into the right side’s 
CV ins, you get two fully independent 
comparators. Three color LEDs show the 
status of each comparator; blue for when 
the input voltage is below the window, red 
for above, white when inside the window, 
and off if the window size is negative and 
the signal is in the negative window, and is 
an efficient way to signify what’s going on, 
so long as you can remember what each 
color means. 

Since Compare 2 has two sides, you can 
use them in stereo, creating some dynam-
ic stereo shifts. One of the weirdest things 
I did in this way was to use the output of 
the second section to pan the output of 
the first in my mixer. Another, is when I 
multed a single LFO and patched into the 
SHIFT and SIZE CVs on both sections. I 
needed a little more variation, so I patched 
a different division of the same LFO into 
the SHIFT CV in the second section, and 
that brought me a pretty cool beat to work 
with. 

I really felt Compare 2 shined the most 
when I used both sections in tandem, 
playing off one another. Processing a drum 
track through it was an interesting experi-
ence, and really highlighted the absolutely 
insane rhythmic possibilities that Com-
pare can offer up, especially when using 
the logic outs at the bottom of the module. 
Since the modulation coming out of Com-
pare 2 is only in the land of the positive, 

that means that there can be moments of 
silence depending on how everything is 
set up in terms of the Size and Shift knob 
settings, and I rather liked this effect quite 
a bit. I had the input normalized, but the 
output of channel one going straight to 
my mixer in my left channel while output 
two went through the Joranalogue Filter 8 
[reviewed in issue #2] and then on to the 
Frequency Central Stasis Leak for some 
reverb before going to the mixer, with the 
AND output of Compare 2 triggering the 
Density of the reverb, making for some 
really awesome bass rhythm that would 
stop in the left channel and pick up on the 
right before going silent. Basically, with 
one sound source as the input for channel 
one [and since it’s normalled, it’s also the 
input for channel 2], something as simple 
as a saw wave can be utilized for almost 
an entire dance track when modulating 
the SIZE and SHIFT on both channels. It’s 
quite impressive.

As I mentioned earlier, Joranalogue mod-
ules are really versatile, and one of the 
reasons has to do with how their modules 
have a lot of interesting extra inputs/out-
puts/twists and turns at the bottom that 
allow for some extra flavor. Compare 2 has 
some really cool logic functions that sum 
the comparator outputs resulting in AND, 
OR, XOR and flip-flop outputs. It’s pretty 
interesting to see the logic LEDs light up to 
see when, and how they trigger when the 
windows are activated. Things get really 
interesting when using a random CV to 
trigger the Contour 2, and patching vari-
ous logic outputs to trigger various aspects 
of a drum voice, pinging a filter, or using 
PWM to get some crazy rhythms while 
still being copacetic with each other. 

Before I sign off on this review, let me 
mention a few other things about Jorana-
logue’s modules. The faceplates are all fa-
milial and have a very scientific, scholastic 
look to them, and even the power head-
er on the back, recessed into the bottom 
layer PCB is an interesting, well thought 
out touch, and tells of the great attention 
to detail throughout the line. I remem-
ber seeing a few social media posts of Jo-
ran and his fully Joranalogue rig, with its 
multiple Filter 8’s, Generate 3 prototypes, 
and the rest of the line, and thinking that 
schools that teach sound synthesis, and the 
fundamentals [and possibilities] of, would 
do well to use a rig made up solely of Jo-
ranalogue modules for that purpose. The 
basics are all there, and the way that they 
can expound upon those basics are, and 

can be very educational and instructional, 
and most importantly, excellent for ma-
nipulating sound in musical or non-tradi-
tionally musical ways. They aren’t the most 
eye catching modules out there, but they 
might be the most um...brain [?] catching 
ones.
- Ellison Wolf
8 HP +12V: 20mA  -12V: 15mA
Price: $210

Needham Woodworks
15U Eurorack Case w/ Skiff
Eskatonic Modular Power & 

Hardware 
needhamwoodworks.com

eskatonicmodular.com

I ordered a bespoke case from Needham 
Woodworks that could be designed exactly 
how I needed for my space and workflow, 
and I decided on one of the 15U designs 
because it has a very ergonomic design 
with a fully curved facade. One of my first 
inquiries was the importance of having 
+5V available on every row and Erik in-
formed me that this was a simple request; 
they were in production on their own 
PSUs and distro boards. Needham’s cases 
allow for all kinds of custom options like 
the addition of 1U rails [perfect for util-
ity modules], and I expanded upon the 
idea to include a skiff for my performance 
modules. One feature I am fond of getting 
away from are sliding nuts as I have 5 cas-
es with [them] and I’m relieved I won't be 
fussing with those anymore! My case is an 
all around gorgeous piece of furniture and 
there is a level of quality and craftsman-
ship—with a lot of care and nuance—that 
really presents itself, meaning that every 
piece is truly unique. It surpassed my ex-
pectations—a very good thing.
- Michael Stein



CUSTOM EURORACK CASE HARDWARE AND COMPLETE, 
RIDICULOUSLY EASY TO INSTALL, POWER SOLUTIONS.

ESKATONICMODULAR.COM

QUIET, POWERFUL, AND SEXY, 
ALL DRESSED IN BLACK.
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Cosines and Tangents is the third com-
pilation in DiN Record's modular synth 
focused Tone Science series. It's a well-cu-
rated album featuring nine different mod-
ular-focused artists.

The album's tracks all lean towards the ambient end of the spectrum 
and many of the tracks are relatively sparse explorations of timbre and 
the evolution of tone. From the pulsing shimmer of Robert Rich's "Cy-
closporum," to the subtle hints of metallic harshness found in Caspar 
Hesselager's "Divided Apparatus," to the buzzy, electrostatic fuzz and 
layered vibes of Eden Grey's "AVA 2," each track delights in explora-
tions of their respective microcosms of sound.

I found myself drawn into the used and dirty, future world of Radek 
Rudniki's "En Edge." Snippets of voice, effected strings, and chime-
like, breathy bell textures evoke a dark back alley in the future present 
Los Angeles of Blade Runner. 

Accessible in general but inviting repeat listens, the tracks share 
similar trajectories of evolving, pleasant washes of sound, well-crafted 
synth tones, and a smattering of eclectic textures. A sampler album for 
sure, but one that can be enjoyed from start to finish and absolutely 
encourages the listener to explore each of the included artists further.
- Sam Chittenden

Tone Science Module No.3 
Cosines and Tangents

Various Artists
DiN Records

din7d.bandcamp.com

If you need an offramp for your chattering brain at the tail end of 
a vacation to a higher plane, Podular Modcast host Tim Held's Music 
To Come Down To wants to be your gentle descent to a calmer state of 
mind. The album certainly succeeds in offering up a chill and meander-
ing journey through its ten tracks. Textures fade in and out, mingling 
with melodic lines that bubble up and fade away. 

"Psychopomp" swells up–breathy and shimmery and is submerged with distant hints of sound. 
There are moments of confident simplicity in tracks like "Numinosum"–featuring a beautiful me-
lodic synth line–and there are glimpses of darker spaces as well. "Demiurge" takes a mysterious 
bent with some lovely trembling tones and tape like rumble underneath undulating soft pads and 
plucked notes. 

The album as a whole is subtle and expressive with just enough movement and variety to 
hold your musical interest. True to the title, Music To Come Down To invites the listener to 
relax and absorb its offerings as they wash over you. - Sam Chittenden 

Tim Held
Music To Come Down To

Flag Day Recordings
flagdayrecordings.bandcamp.com

music
reviews

Panic Girl's Cake on Jupiter has a 
breezy, laid back quality to it [no coinci-
dence that a 2016 EP from Panic Girl is 
titled Breeze]. Running at eight tracks, 
COJ starts off with the instrumental "Hi-
malayan Tea" a song with a slightly syrupy 
beat that would be more at home in an opium den than a teahouse. 
"Monotones" adds Martha Bahr's Grimes-y/Fever Ray-ish vocals, with 
its drawn out syllabic gestures and is the glue that binds. "Moonbase" 
has a sort of call and response instrumental pattern, with a stuttering 
beat, and made me feel a bit uneasy, like shouting a question from the 
moon, knowing the answer will never come; there's nobody else out 
there. It's just you. Made with an ARP 2600, Juno 60, field recordings 
and vocals, Cake on Jupiter is a strong intergalactic mix of sounds past, 
present, and of some indeterminate future that made me nostalgic for 
a time yet to come. - Ellison Wolf

Panic Girl
Cake on Jupiter
Modular Field

store.modularfield.io

Pacific Northwest producer and musician 
[and co-founder of Seattle-based synthesiz-
er store, Patchwerks] Tom Butcher’s latest 
project ORQID’s debut album Tenderness is 
a decadent mille-feuille of ambient pop that 
arranges layers of gorgeous, silky vintage 
synthesizers and electronic/techno-oriented textures. The excellent six-
track release [packaged as beautiful and moody pink and periwinkle vi-
nyl] begins with the titular “Tenderness,” a liquid and smoothly elegant 
ode to vulnerability and open-heartedness. Butcher’s voice is smoky and 
hushed, leading the listener through an R&B-shaped landscape. “Our 
Love” pastiches the 70s and 80s all the while maintaining its own identi-
ty with a dynamic bass line and percussion whose undulating contours 
feel like the open road. The remaining four songs are spacious instru-
mentals that move more towards the cinematic in scope and theme. The 
hypnotic “Ritual” is meditative and reflective with a steady drone and 
clear, quick passes of synth that are as sharp and illuminating as insight. 
“Melting Heart” fittingly employs  a systolic pulsating bass as synths 
swirl, bounce, divide, and converge. “Analytica” is alive and teeming 
with warm sweeps and insect-like chatter. The closing track “Civiliza-
tions” is an existential fever-dream that feels epic. Overall, Tenderness 
is a senusal and decadent soundtrack to longing, desire, hope, and life.  
- Em Maslich

ORQID
Tenderness

Disco Couture
orqid.co

Beauty_Hunter’s Muscle Memory comes 
with 3D glasses [with the vinyl version] 
for...I’m not sure why? First track/side one, 
“The Unbelievable Cycle” is an aggressive, 
brooding, pulsing, long droney throb— I 
mean that in the absolute best of ways— in 
the grimey industrial electronic sleazerock realm. 

Side two’s “The Gentleman Of The Other Firm Often Lay In Wait For 
Us Here”...an unnervingly constant buzz/bell some murky spoken word, 
semi-dorky synth lead, creepy creepy vibes all around. Better hide in the 
backseat if a van with a blinking yellow light comes around! “Fried Eggs 
For Everyone” is more of the same. Seriously, get your kids out of the 
house. Muscle Memory is a great record. Note to people: This is how you 
do it. Recommended. Highly. - Ian Rapp

Beauty_Hunters
Muscle Memory
Dirty Knobby

dirtyknobby.com
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Heliopause is the threshold of our solar 
system. A kind of boundary where balance 
is achieved between our sun's influence and 
the forces of interstellar space. If the idea of 
traversing that boundary fills you with both 
awe and anxiety then Nathan Moody's He-
liopause is the perfect soundtrack for your imagination. 

Composed on a Buchla 200 series, the weighty, resonant timbres 
and rewarding harmonic interplay evoke a universe that is gritty and 
expansive rather than serene and tidy.

Undertones of darkness and danger imbue the tracks, hinting at un-
derlying unease, a whisper of existential dread. There are glimpses of 
the vast beauty, the emptiness, and the threatening cold of deep space. 
The sobering realization of being infinitesimally insignificant.

Inspired in part by the travels of NASA's Voyager 2—a spacecraft 
that is now over 11 billion miles from earth—Heliopause is both a cel-
ebration and exploration of tone and an exercise in restraint. There is 
a lovely heft to the sounds and a tightness to the compositions that are 
perfectly evocative of the vastly inspirational subject matter but never 
drag on into oblivion. There are no action sequences or starship battles 
to be found here, only languid lucidity and horrible beauty. 
- Sam Chittenden 

Nathan Moody
Heliopause 

nathanmoody.bandcamp.com

Onur Żłóbnicki’s Tholins of Kharon is a 
whiplash of sound, with flashes of humor 
made via modular synths with spaces of 
respite, little bits of peace before the repeti-
tion of guitar lulls you into thinking you’re 
safe. You’re not safe. You’re never safe. Side one, “Haptodysphoria” is the 
sound of war, bombardment, of being held captive with noise as weapon. 
The sound of my head being crushed, or imploding, I can’t tell; channels 
changing. I am thankful for the little peace given—I’ll take it. There’s a 
ringing in my ears that won’t disappear, like a non-stop slowed down 
gong. Drippy. This is chaos that never ends, always mutating. Some of 
this makes you wonder what you’re listening to. What are those noises? 
What is that sound? Side two, “Hadalpelogic” is a din of bug sounds, wa-
vering melodies, constant droning, and fading in and out of conscious-
ness. More repetition based, "Hadalpelogic" is therefore easier to grab on 
to. So take hold, as there is no gravity here, you're on your own. For fans 
of the unknown and unknowable. - Ian Rapp

Onur Żłóbnicki
Tholins of Kharon

 øA Records
null-a-records.com

I’ve had Rites of Fall’s debut album To-
wards the Blackest Skies on repeat since it 
arrived, each pass revealing another lay-
er, another texture, another mood. I miss 
music that makes you want to sit and lis-
ten again and again without multitasking, 
without distraction. Polish musician Bartek Kuszewski’s dark ambient 
electronica will command such attention. Noted as music that aims 
to “dissolve boundaries between past and future musical traditions,” 
Rites of Fall traverses sonic landscapes as though on a pilgrimage or 
crusade. “Afterflesh” opens the album with a symphonic energy that  
feels like walking headlong into something big and ominous. “Void 
Instinct” is distant and unsettled, with metallic flashes arcing and 
jumping like powerlines that have gone down in a storm while synths 
drive it towards something  brighter just on the horizon. Always that 
horizon. “Continuum” uses texture to disorient and reconfigure until 
creating a steady rhythm. “From the Ashes, From the Dust” finds its 
footing in ancient drones and then strides into its own territory. “The 
Torch” is menacing and noise-driven, with angry growls and wails 
culminating in sharp and angled rage. “Expand and Collapse” shapes 
itself through choir-like repetition, with brighter synths hovering un-
til a steady alarm is set off in warning. “Towards the Blackest Skies” 
rumbles with static and writhes with portent. A favorite track is the 
closing “The World Will Die, but We Will Live Forever,” a piece that 
gorgeously accretes and expands into something solid, a promontory 
that allows the listener to cross over to new [or old, forgotten] land. 
Towards the Blackest Skies is dirge-like and life-affirming at the same 
time, an album whose strata of evolution, mutability, and time you'll 
want to excavate and spend time with. - Em Maslich

Rites of Fall
Towards the Blackest Skies

Leidforschung 
leidforschung.bandcamp.com

Gilbert’s latest, Voice Ping Strum, is only 
available on vinyl, only two songs [albeit 
they ain’t no three minute pop tunes], and is 
a morphing trip through it’s 37 minute run 
time. Track/Side one’s “Flowers of Edo” has a 
cyclical nature to it and at times an 80s vibe 
with instances reminiscent of Yello’s 1985 hit “OH YEAH” [Chick-chic-
ka!], before changing into something completely different; hence the 
morhping tag used above. Side two's "Palimpsest" has a different feel, 
trading the circular motion for a straighter groove with a little G-funk 
melody and snappy percussive pops thrown in. The title is an anagram 
of Gilbert’s first release, Moving Pictures, which was released forty years 
ago. This man definitely knows his way around a synth or two. - Ian Rapp

Michael William Gilbert
Voice Ping Strum
GIBEX MUSIC
mwgilbert.com

want something reviewed? visit 
www.waveformmagazine.com for 

more information

It took me a few listens to get through 
the entirety of Darkroom’s latest record, 
The Noise Is Unrest. Not because it’s not 
good [we’ll get to that in a sec], but because 
it’s long. Really long. Nine tracks and over 
three hours long-long. Before you turn 
your mind off to the idea [not that it’s bad 
turning your mind off—Unrest is great for that!] of listening to such 
a lengthy project, let me assure you that it’s a three hour tour worth 
taking. 

Comprised of duo Michael Bearpark and Andrew Ostler [of Expert 
Sleepers fame], Darkroom's The Noise Is Unrest is a brooding, slowly 
moving opus made with synths, guitar, pedals, bass clarinet, contra-
bass clarinet [didn’t know what that was!], and laptop. Sounds move in 
and out, melody lines cut through, and the expanse of the duo’s sound 
twists like a hallucinogenic knife through centuries of softened clay. 
I had no idea how much I liked the clarinet, its haunting, desolate, 
needful tone floating above the achy din like a freed soul rising past the 
clouds. Even in the times it’s intentionally dissonant, the beauty that 
Unrest resonates is only heightened. I admit to skipping over the less 
dreamy tracks, like "Losing out Precision," mostly because I was put in 
such a somber, reflective mood by the rest of the album. 

Most of Unrest was made from 2013-2016 for a concert series that 
Darkroom co-organized with singer/composer Georgina Brett, a se-
ries I wish I’d been in attendance for. - Ellison Wolf

Darkroom
The Noise Is Unrest

darkroomtheband.net
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The Face You Wear Is Not Your Own is an album 
made in the spirit of a live modular performance–the 
capture of a seemingly irreproducible patch.

Six concise tracks each grapple for the attention of 
the listener. There is both vibey darkness here and a 
kind of optimistic retrofuturism. From the perspec-
tive of a chronicle of modular exploration it is successful–although some tracks 
fare better than others. 

Don't get me wrong, there are some fun and intriguing gems on this album. 
"Release" is a brooding down tempo meditation with impressive depth to its am-
bient bed and layering of sound. "Morph" is a compact study in glitchy modu-
lation. "Anew" has a great upbeat modular pop vibe, with its bouncy textures 
playing excellently off of a nice fuzzy bass line. 

As a snapshot of a musical moment in time The Face You Wear Is Not Your 
Own works well. Its tracks are well-crafted and succinct—most say what they 
want to say and then get out of the way. A few of the drum sections feel like 
an afterthought and I found myself wishing for interpretations that allowed the 
rhythms of the other instruments come to the fore more, but overall The Face You 
Wear Is Not Your Own is an interesting listen. - Ian Rapp

This Digital Landscape
The Face You Wear Is Not Your Own
thisdigitallandscape.bandcamp.com

David Lee Myers [who also 
goes under the alias Arcane De-
vice] has a long history of releases, 
dating back twenty years or so. His 
latest, Prototype of the Veil, runs just 
shy of 60 minutes and is a creepy af-
fair, sounding a lot like the in-between, non-speaking parts of 
the Aliens franchise or some other unfriendly interstellar series. 
Melodies are sparse, and come in random mellow bursts, hid-
den beneath a curtain of redundant beeps, layers of swashes, 
and at times tinnitus-range warnings from far away. This is one 
of those albums that you put on while painting your figurine 
collection, detailing your electronics dungeon, or other such 
solitary indoor endeavors. If you must, let it loose in the fur-
thest oxygen deprived reaches of outer space. - Ellison Wolf

David Lee Myers
Prototype of the Veil 

davidleemyers.bandcamp.com
At times aggressive, at others undefinable, Mirt’s 

[Tomek Mirt of Poland’s XAOC Devices] Greed is a 
mixture of field recordings, soundscapes, and I’m 
assuming XAOC Devices modules. Experimen-
tal through and through, sometimes you’ll catch a 
glimpse of an acidic version of Frampton through a 
vocoder [Track one], other times nature’s less domes-
ticated creatures yelping for assistance, and others you’ll hear the gluey drape 
of some unknowable slowed down instrument in the background, just out of 
reach—out of consciousness. Track four hints at the melodic apex of Carlos’ 2001 
Space Odyssey soundtrack, while Track six has a more conventional structure to 
with a pretty hypnotic melodic pattern. Beats are always present—sometimes in 
your face, sometimes quite subversive. This is really well done, and worth your 
time to seek out. Greed comes on plum vinyl, and is limited to 200 copies. 
- Ellison Wolf

Mirt 
Greed

mirt.bandcamp.com
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Ever since we worked at Keyboard 25 years ago, synth 
guru Mark Vail and I have met as often as possible 
to play and record electronic music. But we’re such 

gear fiends that setup was taking far too long. Then I sug-
gested meeting in a coffee shop with only battery-pow-
ered synths that would fit in our pockets. The focus and 
immediacy made it one of our best jams ever, so we keep 
refining the concept. For a recent performance at Sac-
ramento Audio Waffle, we built briefcase systems filled 
with esoteric synths and effects, yet still powered by bat-
teries. While other performers took 20 minutes to set up 
and tear down, we just opened our lids, plugged into the 
P.A., and were ready to play. 

We’ve learned a lot of tricks about powering, layout, and 
cabling along the way. Mark uses a pile of USB batteries 
with a Koma Strom to boost the voltage to the 9–12V 
his gear uses. I use a MyVolts Ripcord to convert USB 
power to 9V for my Korg Kaossilator Pro [a great jam-

ming instrument]. A Joyo JP-05 9V battery powers my 
effects pedals; my other gear runs directly from internal 
batteries or USB. I noticed that USB batteries with dual 
outputs induced a nasty whine, so I use a separate USB 
battery for each synth.

Fitting everything into a briefcase is a fascinating chal-
lenge. For my metal briefcases, I used foam and card-
board dividers to pressure-fit the gear like puzzle pieces 
[see Fig. 1]. Mark chose a waterproof Pelican case and 
Velcro, which let him mount even more synths in the lid 
[Fig. 2]. I paid special attention to flow, rotating instru-

ments and effects to put their controls at the edge of the 
case for easy access. Right-angle adapters keep cable runs 
as short as possible.

To save space and cost, we used passive Rolls mixers — 
four stereo channels in the size of a business card! How-
ever, I discovered that adjusting one fader changed the 
levels of all instruments, so I’m switching to a MyVolts 
MickXer. This five-input passive mixer includes trans-
formers to remove noise, and I found it maintains the 
volume balance too. On my bigger briefcase system [Fig. 
3], I could daisy-chain all audio through aux inputs, so I 
didn’t need a mixer.

That’s right — Mark and I had so much fun building 
our briefcase performance systems that we’ve each made 
several more. Whether you go plush with a Pelican or 
pragmatic with a thrift-store suitcase, a mobile rig is a 
beautiful thing.

S Y N T H  H A C K S  #03in your case!

Mark Vail dials in a sound on his Korg Volca Modular. Other gear includes an 

IK Multimedia Uno; Korg Mini-KP and Mini Kaoss Pad 2s; Bastl MicroGranny 

2, SoftPop, and Thyme; and a 1010 Music Blackbox. A Koma Strom and bevy of 

USB battery packs provide power. He mixes through a Rolls MX41b. A RocketLife 

LightBox drives the lights.

Fig. 2

The Mode Machines Cerebel USB MIDI hub at the front left of my BlipCase con-

nects the CME XKey to the MicroMonsta. The XKey is slim enough to fit inside 

the case’s lid. A Joyo JP-05 battery powers the Cerebel, MicroMonsta, and Boss 

Tera Echo, mounted sideways for easy access. A Rolls MX42 mixes everything to 

the Korg Mini Kaoss Pad 2, which records to its microSD card. 

Fig. 1

My big case features a Korg Kaossilator Pro, DigiTech Obscura delay, Neuna-

ber Immerse reverb, SwineWAV sample player [my invention], and MIDIPlus 

MiniEngine GM module. A Joyo JP-05 battery powers the pedals and case light-

ing; USB batteries and a MyVolts Ripcord run the rest.

Fig. 3



why did you open your shop?
I thought it would be fun to play the instruments ev-
eryday. 

what local activities does patch point host 
and/or organize?
We try to do as many workshops as we can, and we also 
have a booking section which is unique to our store. I 
was so inspired by my visit to EMS in Stockholm, the 
freeness for residencies and artistic endeavors, with 
such amazing ancient and new technologies, that I 
wanted to create my own in Berlin.

what do you mean you have a "booking sec-
tion"?
It means that you can book time on our special instru-
ments. Besides the instruments we sell, we also have 
vintage Serge Modular, Bugbrand Modular, and new + 
older Ciat-Lonbarde instruments from Peter Blasser! 
You can freely book four hours to yourself, with our 
online booking calendar. If you want to do longer than 
four hours, or multiple consecutive days, then you 
need to apply for a residency. We will keep this pro-
gram free as long as possible! 

what were you doing before you opened your 
shop?
I was a composer and musician. I worked on scores, 
and albums, most notably as the Modular Synthesiz-
er & FX on Modest Mouse’s releases since 2012. I still 
make time for this stuff, too. I’m currently doing a three 
month art gallery residency in Berlin with Hainbach. 

what are patch point's goals? 
Letting the world experience Ciat Lonbard, Bugbrand 
and Serge Modular in person…hands on! Being the 
first banana shop in the world!

what is your shop's motto?
We’re Going Bananas.

dream synth/setup?
I always learned to work with what I had. 

what’s the most challenging aspect of run-
ning your shop?

It doesn’t have feet.

which historical figure/s do you most iden-
tify with?
Dinosaurs

what percentage of your business is synthe-
sizer based?
75.8341

do you have musical projects that you’re in-
volved in?
Plastiq Phantom, World Gang, Modest Mouse, Gold-
wiener, Gut Gut.

favorite synth?
Sidrax [Ciat-Lonbarde]

favorite module?
Dual Slope Generator

favorite synth artist?
Raymond Scott

what’s in your pocket right now?
Fuzz

what is your greatest extravagance?
Specialty Water. Currently, Vincentka

most famous person that’s come into the 
patch point?
Lee Perry

who are your favorite writers?
Bob Marley

what is your idea of perfect happiness?
No stress… forever. 

 patch point
forsterstr. 46, 10999 berlin, germany

patch-point.com
owner - darrin wiener

opened- july 2017
specializations - bugbrand / ciat-lonbarde / ekalimba / serge Modular 
as far as i am aware we are the only shop in the world with these items 

all under one roof!

shop talk
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Inspiration is in our grain.
needhamwoodworks.com

eskatonicmodular.com

Upgrade the nerve center of your studio with a unique piece from the maker of the world’s 
finest handmade studio cases, paired with Eskatonic Modular hardware and power.




