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PLAY ALL THE PITCHES!  
 
The Plastic Pitch is an award winning* MIDI microtuner with an intuitive interface made for 
experimenting with pitch. Create a custom scale with the twelve black and white tuning knobs, 
and play the scale with a standard MIDI keyboard or other MIDI controller. The tuning knobs 
operate at a one-cent resolution and can also be quantized to a Scala tuning. Tune multiple 
synths and multiple voices simultaneously using the four MIDI inputs and four MIDI outputs. 
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The Plastic PItch receives input from MIDI controllers and transmits microtuned output to MIDI 
synthesizers. On the input side, use any combination of an MPE controller, basic MIDI keyboard, 
or other MIDI source like a DAW or sequencer. On the output side, MIDI tuning is accomplished 
using MIDI Polyphonic Expression (MPE), basic MIDI pitch bend, and/or MIDI Tuning Standard 
(MTS)--the tuning method is user-configurable and independent for each of the four MIDI 
outputs. 
 
The Plastic Pitch is a complex device with many user-customizable options. Be sure to check 
out the video demos on the Plastic Pitch webpage or our YouTube channel to see examples of 
how it can be used. 
 
Plastic Pitch Webpage: https://sonoclast.com/products/plastic_pitch_midi_microtuner/ 
 
Sonoclast YouTube Channel: https://www.youtube.com/c/sonoclast 
 
* An earlier prototype was awarded Second Prize at the MIDI Innovation Awards in 2021. 
https://musichackspace.org/mia2021/ 
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Basic Connection Example 
 

 
 
The Plastic Pitch is a MIDI device that sits in the middle of a MIDI stream between a controller 
and a synth. 
 
The Plastic Pitch should be plugged into power via the included USB cable. Power can be 
provided by a computer’s USB port or a USB power adapter rated for +5V @ at least 1A (or 5W). 
 
Attach the MIDI output from a controller to one of the MIDI inputs on the Plastic Pitch. There are 
three MIDI DIN inputs labeled A, B, and C, and the USB port can receive MIDI as well. The Plastic 
Pitch is a class compliant USB MIDI device, so no USB driver is required. When plugged into a 
computer, the Plastic Pitch shows up as “Sonoclast Plastic Pitch.” Configure it in software just 
like any other USB MIDI device. 
 
Attach one of the MIDI outputs on the Plastic Pitch to a synth. There are three MIDI DIN outputs 
labeled X, Y, and Z, and the USB port can transmit MIDI to a computer for use with a softsynth, 
for instance. 
 
Note that, when using a hardware synth with a keyboard, it is common to be able to disable 
“local control” (check the synth’s manual for how). When “local control” is disabled, the keyboard 
transmits MIDI but does not control the onboard synth. That setting allows a Plastic Pitch to be 
connected in the middle of the MIDI stream between the keyboard and the onboard synth. 

Configuring the Plastic Pitch 
 
The Plastic Pitch should be configured according to the capabilities of every connected 
controller and synth. See “Reference A: The Configuration Tool” below for a detailed description 
of every parameter. 
 
The Configuration Tool can be accessed and/or downloaded from the Plastic Pitch web page. 
The tool runs in a web browser but does not require an internet connection to use it. 
 
Plastic Pitch Webpage: https://sonoclast.com/products/plastic_pitch_midi_microtuner/ 
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Note that the web browser used for the Configuration Tool must support Web MIDI--most do. Be 
sure to allow MIDI access if prompted. Here is a list of Web MIDI compatible browsers. 
 
https://developer.mozilla.org/en-US/docs/Web/API/Web_MIDI_API#browser_compatibility 

Using the Plastic Pitch 

The Range Knob 

The Range knob sets the tuning range for all twelve black and white knobs from zero to +/-200 
at one cent increments. For example, when the Range knob is fully clockwise, then each of the 
black and white knobs operate across +/- 200 cents. When fully counterclockwise, then each of 
the black and white knobs are neutralized and do not affect the tuning. When at twelve o’clock, 
each of the black and white knobs tune across +/- 100 cents. 
 
The Twelve Black and White Knobs 
Each black and white knob tunes the note that corresponds to the respective key across all 
octaves. They operate at one cent resolution when a scale is not active. If a scale is active, then 
the tuning knobs quantize to the scale--see “Reference C: Working with Scales.” 
 
The Encoder, Buttons, and Display 
When powered on, after the splash screen, the display lands on the HOME menu. The menu 
system is navigated using the encoder to select and modify options, the right button to go 
forward, and the left button to go back. See “Reference B: The System Menu” for a detailed 
description of every menu item. 
 
Pressing and Holding Both Buttons Together  
This should be done whenever a synth is connected and/or powered on after the Plastic Pitch is 
already powered on. This forces the Plastic Pitch to retransmit MIDI messages that reset and 
initialize the tuning for any connected synths. MIDI All Notes Off messages (in case any notes 
are hung) are transmitted followed by initial tuning messages and possibly program change 
messages specific to the configuration of each output port. If a synth is powered on after the 
Plastic Pitch, the synth may (or may not) need the messages to perform as expected. 
 
The OLED 
The OLED displays the System Menu. It goes dark in screen saver mode after a configurable 
number of seconds. See “Reference A: The Configuration Tool” or “Reference B: The System 
Menu” to configure the timeout. Press a button or turn the encoder to wake it up. 
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Configuring a Controller 
 
Below is an overview. For more details, please see “Reference A: The Configuration Tool” below, 
specifically the “MIDI Input Port Settings” section.  
 
Each MIDI input port, A, B, C, or USB, should be configured to match the controller connected to 
it. The controller is either “Basic” (not MPE) or MPE capable. 
 
A “Basic” controller should transmit on the MIDI channel that corresponds with the MIDI output 
port and connected synth to be controlled. A “Basic” controller can be used to control one to 
three 16-part multitimbral synths such that each plays four timbres. See “Reference E: The 
Quadtimbral Scheme.” 
 
Just like for a “Basic” controller, an MPE controller controls the synth attached to the MIDI 
output port that is configured for it. An MPE controller sends pitch information according to a 
pitch bend range. +/-48 semitones is a commonly used MPE pitch bend range, if not the 
standard. The Plastic Pitch defaults to +/-48 but can be set to other pitch bend ranges using the 
Configuration Tool. The incoming MPE can also be quantized to a scale. See “Reference F: 
Using an MPE Controller” for more information. 

Configuring a Synth 
 
Below is an overview. For more details, please see “Reference A: The Configuration Tool” below, 
specifically the “MIDI Output Port Settings” section. 
 
In order to microtune polyphonically--which the Plastic Pitch excels at--a synth must meet one 
of the following requirements: 1) support MPE, 2) be mulitimbral, or 3) support MTS. If a synth 
does not meet one of those requirements, then it would only be able to tune monophonically with 
pitch bend. See “Reference D: MIDI Tuning Message Types” for synth recommendations. 
 
Each MIDI output port, X, Y, Z, or USB, should be configured to match the synth connected to it. 
The MIDI Incoming Source maps a controller to a synth by MIDI channel or group of channels 
for a “Basic” (non-MPE) controller or by MIDI input port for an MPE controller. 
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The “MIDI Tuning Message Type” should be set according to the kind of tuning messages the 
connected synth expects: “MPE Pitch,” “Pitch Bend,” or “MTS SysEx.” See “Reference D: MIDI 
Tuning Message Types” for a discussion of the tuning messages and the synths that support 
them. Numerous parameters are configurable for each type of tuning messages. See “Reference 
A: The Configuration Tool” for detailed descriptions of the parameters. 
 
When “MPE Pitch” or “Pitch Bend” are used for tuning, the pitch bend range must match what the 
Plastic Pitch shows in the Configuration Tool. The Plastic Pitch transmits the standard MIDI RPN 
1 message to set the pitch bend range. However, if for some reason a synth does not respond to 
that message, then the synth must be manually configured to the same pitch bend range. 
 
Each MIDI output port can be configured to send Program Change messages. It is especially 
useful when changing patches for multiple voices of a multitimbral synth. When “Transmit MIDI 
Program Change” is set to “yes,” the Program Change messages are sent at the following times: 
1) when the Plastic Pitch is powered on, 2) when both buttons are pressed and held together 
(see “Using the Plastic Pitch” section above), 3) when modified using the Configuration Tool 
(see “Reference A: The Configuration Tool”), and 4) when modified using the system menu (see 
“Reference B: The System Menu”). 

Reference A: The Configuration Tool 
 
The Plastic Pitch should be customized with the Configuration Tool available on the Plastic 
Pitch webpage: https://sonoclast.com/products/plastic_pitch_midi_microtuner  
 
To use the tool, the Plastic Pitch must be plugged into the computer with USB. 
 
Following are instructions for using the Configuration Tool and detailed descriptions of the 
configurable parameters. 
 

 
 
SYNC button 
After connecting a Plastic Pitch with a USB cable, press to load the current configuration from 
the Plastic Pitch to the Configuration Tool. 
 

6 

https://sonoclast.com/products/plastic_pitch_midi_microtuner


 

WRITE button 
After SYNC is successful--the message shown above indicates success--make any changes to 
parameters, and then press the WRITE button to load to and update the configuration on the 
Plastic Pitch. 
 
The Five Tabs 
Configure the corresponding parameters on each of the five tabs below the SYNC and WRITE 
buttons. 
 
Tab: MIDI Input Port Settings 
 

 
 
There are four MIDI input ports: DIN A, DIN B, DIN C, and USB. Each port has the following 
parameters. 
 
MIDI Input Mode 
“Basic” means a typical (non-MPE) MIDI keyboard, sequencer, or other controller. “MPE” means 
an MPE controller--see “Reference F: Using an MPE Controller.” 
 
Basic: Quadtimbral MIDI Channels 
Used only if the “MIDI Input Mode” is set to “Basic.” Set it to “none” if the Quadtimbral Scheme is 
not being used, otherwise MIDI channels 1 to 4, 1 to 8, or 1 to 12 can be used to control 1, 2, or 3 
16-part multitimbral synths, respectively. MIDI channels other than the ones set here are treated 
as “Basic” single MIDI channels. Each 16-part multitimbral synth is divided into four different 
timbres each with four note polyphony, and each of the four timbres are controlled with one of 
the four channels. See “Reference E: The Quadtimbral Scheme.” 
 
MPE: Incoming Pitch Range 
Used only if the “MIDI Input Mode” is set to “MPE.” It should be set to match the pitch bend 
range of the MPE controller. It can be +/-12, +/-24, or +/-48. 
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MPE: Quantize Pitch to Scale? 
Used only if the “MIDI Input Mode” is set to “MPE.” “No” means that pitch bends from the MPE 
controller remain smooth from one key to the next. “Yes” means that, if a scale is active, the 
pitch bends are quantized to the tuning specified by the Scala file--see “Reference C: Working 
with Scales.” 
 
Tab: MIDI Output Port Settings 
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There are four MIDI output ports: DIN X, DIN Y, DIN Z, and USB. Each port has the following 
parameters. 
Incoming MIDI Source 
The incoming MIDI source that maps to this output port. Note that the incoming source should 
not be the same for any two output ports. Also, no MIDI channels should overlap between any 
two ports. Any channels should also be different from the two MIDI channels used for Absolute 
and Relative Transpose (see the “Global Settings” section below). 
 
If a “Basic” (non-MPE) MIDI controller is used, it should send on the MIDI channel (1 to 16) or 
group of Quadtimbral MIDI channels (1 to 4, 5 to 8, or 9 to 12) specified here. If an MPE 
controller is used, this should be set to the input port (A, B, C, or USB) that the MPE controller is 
connected to. It can also be set to “OFF” if not being used. “OFF” is useful because it prevents 
any MIDI messages from being generated on the port and reduces processor load. 
 
Outgoing Base MIDI Channel 
Can be 1 to 16 and is the first channel used for MIDI messages. Any subsequent channels to be 
used depend on the “MIDI Tuning Message Type” (below) and the “# of Outgoing MIDI 
Channels” (also below). 
 
MIDI Tuning Message Type 
Can be “MPE Pitch,” “Pitch Bend,” or “MTS SysEx.” See “Reference D: MIDI Tuning Message 
Types” for more details. 
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MPE: Outgoing Pitch Bend Range 
Used only if “MPE Pitch” is selected as the “MIDI Tuning Message Type.” Can be +/-12, +/-24, or 
+/-48 semitones. This should be set to match the pitch bend range of the MPE synth being 
tuned. 
 
MPE: # of Outgoing MIDI Channels 
Used only if “MPE Pitch” is selected as the “MIDI Tuning Message Type.” Can be 1 to 15 and is 
the number of MIDI channels to use for tuning. This should be set to match the number of 
voices provided by the MPE synth being tuned. 
 
MPE: Zone 
Used only if “MPE Pitch” is selected as the “MIDI Tuning Message Type.” Can be “lower” or 
“upper.” “Lower” means the lower numbered MIDI channels (1, 2, 3, …), and “upper” means the 
higher numbered MIDI channels (16, 15, 14, …). This should be set according to what the MPE 
synth expects. In practice, “lower” seems to be used most if not all of the time. 
 
PB: Outgoing Pitch Bend Range 
Used only if “Pitch Bend” is selected as the “MIDI Tuning Message Type.” Can be +/-7, +/-12, 
+/-24, or +/-48 semitones. This should be set to match the pitch bend range of the synth being 
tuned. 
 
PB: # of Outgoing MIDI Channels 
Used only if “Pitch Bend” is selected as the “MIDI Tuning Message Type.” Can be 1 to 16 and is 
the number of MIDI channels to cycle through starting from the “Outgoing Base MIDI Channel” 
(above). 1 channel is monophonic, and retriggering held notes applies--see below. For 2 to 4 
channels, the maximum polyphony is 2 to 4, respectively, and any notes beyond that are ignored. 
For 5 to 16 channels, the maximum polyphony is 4 to 15, respectively, and any notes beyond that 
result in dropping the oldest note and always leaving one channel open for the next note. 
 
PB: Mono: Retrigger Priority 
Used only if “Pitch Bend” is selected as the “MIDI Tuning Message Type,” and used only if “1 
(mono)” is selected as the “# of Outgoing MIDI Channels.” Can be “last note”, “low note”, or “high 
note” to match the note priority (when multiple keys are held down) of the synth that is being 
tuned. Firmware v1.03 added “no retrigger” in case retriggering does not work for a given 
monosynth. Caveat: This is considered a best effort and may not tune flawlessly with every mono 
synth since there is no standard for how a synth handles note priority. It was tested specifically to 
work with a Dave Smith Mono Evolver Keyboard. 
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MTS: Message Type 
Added in firmware v1.04. Used only if “MTS SysEx” is selected as the “MIDI Tuning Message 
Type.” Can be “Real-Time” or “Tuning Dump.” “Real-Time” is highly preferred and means use 
real-time SysEx headers intended for real-time tuning. “Tuning Dump” means use non-real-time 
SysEx headers to perform a Bulk Tuning Dump. MTS Bulk Tuning Dumps are large (>400 bytes) 
MIDI messages that require significant time (>100 ms via a MIDI cable) to transmit, and 
therefore there is noticeable latency and stepping if tuning is changed quickly across a large 
range. 
 
MTS: Preset Number 
Used only if “MTS SysEx” is selected as the “MIDI Tuning Message Type.” Can be 0 to 127. This 
is the preset number used in the MTS message per the MTS standard. This should be set 
according to what the MTS synth expects. In practice, setting it to zero has always worked. 
 
MTS: Bank Number 
Used only if “MTS SysEx” is selected as the “MIDI Tuning Message Type.” Can be 0 to 127. This 
is the bank number used in the MTS message per the MTS standard. This should be set 
according to what the MTS synth expects. In practice, setting it to zero has always worked. 
 
MTS: Use Bank 
Used only if “MTS SysEx” is selected as the “MIDI Tuning Message Type.” Can be “no” or “yes.” 
This is whether or not to use the bank number used in the MTS message per the MTS standard. 
This should be set according to what the MTS synth expects. In practice, “no” has always 
worked. 
 
MTS: Semitone Size 
Used only if “MTS SysEx” is selected as the “MIDI Tuning Message Type.” Can be “8192 (Moog)” 
or “16384 (MIDI spec).” The MTS standard indicates that there are 16384 tuning steps that span 
a semitone, however the Moog tuning application and the synths that use it seem to assume 
8192 steps per semitone. 
 
MTS: Min Note and Max Note 
Used only if “MTS SysEx” is selected as the “MIDI Tuning Message Type.” Can be an inclusive 
range between 0 and 127. This is the range of MIDI notes to use for tuning with MTS messages. 
MTS messages are comparatively large and therefore a potential source of delays and latency. 
To keep MTS messages as small as possible, the range should ideally be only the MIDI note 
numbers for the range of keys that are to be played on the MIDI controller. 
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Transmit MIDI Program Change? 
Can be “no” or “yes.” The Plastic Pitch can send MIDI Program Change messages to any 
connected synths so that the synths end up on the specified patch(es). This is especially useful 
when changing patches for multiple voices of a multitimbral synth. When set to “yes” Program 
Change messages are sent: 1) when the Plastic Pitch is powered on, 2) when both buttons are 
pressed and held together (see “Using the Plastic Pitch” section above), 3) when modified using 
the Configuration Tool, and 4) when modified using the menu system (see “Reference B: The 
System Menu”). 
 
Program Change MSB, LSB, and Program 
These values should be set to match the desired patch(es) as specified by the connected synth. 
Voices 2, 3, and 4 are used only when using the Quadtimbral Scheme--see “Reference E: The 
Quadtimbral Scheme.” Voice 1 is used in all cases. It is not uncommon for MSB and LSB to be 0 
while Program is the desired patch number--sometimes off by 1. 
 
Tab: Global Settings 

 
 
Absolute/Relative Transpose Incoming MIDI Channel 
Can be any MIDI channel 1 to 16, but should be different than any channels mapped as an 
“Incoming MIDI Source” on the “MIDI Output Port Settings” Tab (see above). MIDI notes can be 
sent on these channels to instantly transpose a tuning. See “Reference C: Working with Scales.”​
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MIDI CC Tuning Incoming MIDI Channel 
Can be any MIDI channel 1 to 16. CCs 102 to 113 on the channel specified here can be used to 
control the twelve tuning values normally controlled by the twelve black and white knobs. If the 
channel specified here is the same as one used as an “Incoming MIDI Source” on the “MIDI 
Output Port Settings” Tab (see above), then MIDI CCs 102 to 113 will be used for tuning but not 
passed through to control the corresponding synth. 
 
Non-Scale Reference MIDI Note 
Can be 0.00 to 127.99. The “Reference MIDI Note” is the current tuning reference as mapped to 
the keyboard. For example, if it is set to 60.00, then playing middle C on a controller results in 
playing middle C on the synth. “Non-Scale” refers to the tuning when no scale is active. See 
“Reference C: Working with Scales.” 
 
Non-Scale “Octave” Cents Width 
This is the number of cents between twelve keys. 1200 is the common value. Can be 360 to 
2400 cents in 1 cent increments. “Non-Scale” refers to the tuning when no scale is active. See 
“Reference C: Working with Scales.” 
 
Cents Display Mode 
Can be “relative” or “absolute.” “Relative” means the tuning display (see “Reference B: The 
System Menu”) shows the cents value for each black and white knob such that 12 o’clock is 0 
with left being negative and right being positive. “Absolute” means the cents displayed are the 
smallest positive cents distance from the Reference MIDI Note. Note that the absolute cents 
calculation assumes that the synth is “neutrally” tuned to 12 tone equal temperament.  
 
Currently Active Scale 
The currently active scale. See “Reference C: Working with Scales.” 
 
Tuning Timing 
Can be “Real Time” or “Next Note.” “Real Time” means turning a knob that corresponds with a 
sounding note takes effect immediately and is audible. “Next Note” means any already sounding 
notes are not affected by any tuning adjustments, and a tuning change is only heard on the next 
played note. 
 
OLED TImeout 
Can be 1 to 120 seconds. The OLED turns off after this amount of inactivity of the buttons and 
encoder. This serves a few purposes: 1) reducing distraction from a screen, 2) reducing 
processor load from updating the screen when not being used, and 3) reducing wear on the 
OLED screen. 
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Tab: Scales 
See “Reference C: Working with Scales.” 
 

 
 
Tab: Extras 
 

 
 
Firmware version 
The current firmware version loaded on the Plastic Pitch. 
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Factory Reset 
Already run at the factory. Resets all configurable parameters to default values. Any configured 
scales are reset to default too. 
 
Calibrate Pots Minimum/Center/Maximum 
Already run at the factory. All thirteen knobs/pots should be positioned at the respective 
positions when calibrating. 

Reference B: System Menu 
 
The System Menu is navigated using the encoder and the two buttons, back on the left and 
forward on the right. The encoder is used to select a field or to change the value of a parameter. 
 
A field is selected when it is highlighted. If the field is a menu, then pressing the forward button 
opens that menu. If the field is a parameter, then pressing the forward button results in an “*” 
displayed next to the field indicating that the value of that parameter can be modified by turning 
the encoder. 
 
Pressing the back button either returns to the previous menu or exits from modifying the value 
of a parameter. 
 
Home 

 
 
The Home menu is the landing place when the Plastic Pitch is first powered on. Below is the 
tree structure of the submenus accessed through the System Menu, and below that are 
descriptions of each.  
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System Menu Tree   

HOME   

Tuning Tuning Submenu  

Scales Scales Submenu Tuning Submenu from "Activate" 

Settings Settings Submenu  

MIDI Utils MIDI Utils Submenu ProgChange Submenu 

  RxMonitor Submenu 

 
Submenu: Tuning 

​ ​ ​ ​ ​  
The Tuning screen shows all the current numeric tuning values. Cents values are rounded to the 
nearest whole cent. Note that, by design, the Tuning screen is refreshed at a lower rate when 
there is MIDI activity. 
 

1)​ The cents value of the Range knob--currently 100 cents. 
 

2)​ The cents value of each of the twelve black and white knobs--currently all neutral.  
 
The twelve values can be toggled between “relative” cents and “absolute” cents. 
“Relative,” shown on the left above, means the cents value for each black and white knob 
such that 12 o’clock is zero with left being negative and right being positive.  
 
“Absolute,” shown on the right above, means the cents displayed are the smallest 
positive cents distance from the Reference MIDI Note. Note that the absolute cents 
calculation assumes that the synth is “neutrally” tuned to 12 tone equal temperament.  

 
3)​ The Reference MIDI Note--currently C5 (middle C) plus 10 cents. 

 
4)​ The “octave” width in cents--currently 1200 cents. 

 
5)​ The currently active scale, if any--currently the “T” scale. (See “Reference C: Working with 

Scales.”) 
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Submenu: Scales 
 

 
This is a browser for the user scales. Please reference “Reference C: Working with Scales” for 
more information. 
 

1)​ The scale number can be 0 to 31 and is currently zero. 
 

2)​ The scale name can be an 8 character name and is currently “NameMe00.” 
 

3)​ The number of pitches specified in the scale is currently 24. 
 

4)​ The “octave” width can be 360.00 to 2400.00 cents and is currently 1200.00 cents. 
 

5)​ The reference MIDI note for the scale can be 0.00 to 127.99 and is currently 60.00 
(middle C). 
 

6)​ Activates the currently selected scale and displays it on the Tuning screen. 
 

7)​ Saves the current one cent resolution tuning to the currently selected scale. Prompts to 
overwrite. 

 
Submenu: Settings 
 

 
Many more parameters can be changed with the Configuration Tool--see “Reference A: The 
Configuration Tool.” This submenu provides quick access to a couple. 
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1)​ Tune: Can be “Real Time” or “Next Note.” “Real Time” means turning a knob that 
corresponds with a sounding note takes effect immediately and is audible. “Next Note” 
means any sounding notes are not affected by any tuning adjustments, and a tuning 
change is only heard on the next played note. 

 
2)​ OLED Time: Can be 1 to 120 seconds. The OLED turns off after this amount of inactivity 

of the buttons and encoder. This serves a few purposes: A) reducing distraction from a 
screen, B) reducing processor load from updating the screen when not being used, and 
C) reducing wear on the OLED screen. 

 
Submenu: MIDI Utils 
 

 
Four MIDI utilities are provided: ProgChange, RxMonitor, AllNoteOff, and PtchBndRpn. 
 
Submenu: ProgChange 
 

 
 
The “ProgChange” submenu is for configuring and/or sending program change messages for 
each of the four outgoing MIDI ports and up to four voices per port. Each port/voice can have a 
unique MSB, LSB, and Program number that designates a program (or patch) number on a 
connected synth. 
 

●​ Port can be DINX, DINY, DINZ, or USB. As the Port changes, the fields below display the 
values for that port. 
 

●​ Voice can be 1, 2, 3, or 4. It is only 1 unless using the Quadtimbral Scheme (see 
Reference E). 
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●​ MSB, LSB, and Program can be 0 to 127. Set each according to the MIDI reference for the 
connected synth. 
 

●​ Send can be “no” or “yes.” “No” means program change messages are not sent for the 
displayed port. “Yes” means they are. 

 
Submenu: RxMonitor 
 

 
 
“RxMonitor” displays MIDI notes and their respective channels on each of the four incoming 
MIDI ports. This is useful for verifying that the Plastic Pitch is receiving MIDI notes from a MIDI 
controller. Currently MIDI note 60 (middle C) is on MIDI channel 3 and received on the DIN B 
port. 
 
“AllNoteOff” sends MIDI All Notes Off messages on every active MIDI channel on every active 
outgoing MIDI port. It also can be sent without navigating to this submenu by pressing and 
holding both buttons together. 
 
“PtchBndRpn” transmits the appropriate tuning initialization messages on every active output 
port. It also can be sent without navigating to this submenu by pressing and holding both 
buttons together. 

Reference C: Working with Scales 
 
Using scales with the Plastic Pitch provides two main features: 1) the ability to transpose the 
currently active scale to any reference note--including fractional note amounts to the nearest 
cent, and 2) the ability to quantize a custom tuning to a particular scale. 
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The bottom right corner of the Tuning screen shows the currently active scale (5), and it is blank 
if no scale is currently active. If no scale is active, every parameter on the Tuning screen is 
adjustable. In particular, the “octave” width (4) can be changed, and the reference note (3) can 
be moved freely around the tuning specified by the twelve black and white knobs. 
 
The Plastic Pitch has 32 slots available for user scales, and a built-in scale called “T” for 
Transpose. Just like the other parameters on the Tuning screen, the scales can be activated 
using the encoder and buttons to scroll through. When a scale is activated, the “octave” width(4)  
cannot be changed, and adjusting the reference note (3) results in transposing the scale.  
 
The scale called “T” is a copy of the tuning when no scale is currently active, except that it 
functions as a scale in that the “octave” width cannot be changed, and it can be transposed. 
 
When transposing, whether for “T” or a user scale, if the Reference MIDI Note changes from one 
note name to another, then the twelve Cents values on the Tuning screen shift relative to the 
new Reference MIDI Note. This often results in the twelve black and white knobs being out of 
sync with the Tuning screen, and tick marks show the relative position of the knobs. In that 
case, the knobs must be turned past the displayed value to become live again. Changing to 
another scale also makes the knobs live again. 
 
In addition to using the encoder, the Reference MIDI Note can be changed by sending notes 
from a MIDI controller into the Plastic Pitch on “Absolute Transpose Incoming MIDI Channel” or 
“Relative Transpose Incoming MIDI Channel.” When transposing “Absolutely,” the Reference MIDI 
Note is changed to the MIDI note sent into the Plastic Pitch. When transposing “Relatively,” the 
Reference MIDI Note is changed to the MIDI note (including fractional part to the nearest cent) 
that the scale maps the incoming MIDI note to. For example, for a Just Intonation scale starting 
in the key of C, sending MIDI note 64 (or E5) to transpose “Absolutely” would set the Reference 
MIDI Note to 64.00 (or E5). Whereas, sending the same MIDI note to transpose “Relatively” 
would set the Reference MIDI Note to 63.86 (or E5 -14 cents).  
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The 32 user scales function exactly like the “T” scale. Additionally, when a user scale is active, 
the cents values of the twelve black and white knobs are quantized to the cents values in the 
scale. Note that while the Tuning display shows values only to the nearest cent, the Plastic Pitch 
uses the decimal pitch values with 1/100 of a cent precision to calculate the MIDI tuning 
messages. 
 
Up to 32 user scales can be loaded to the Plastic Pitch using the Configuration Tool as shown 
below. For brevity, only the first four scales are shown. The scale shown as loaded in all four 
below is the quartertone scale with 24 equally spaced notes in a 1200 cent octave. 
 

 
 
The format follows the standard Scala tuning format. A Scala file can be simply copied and 
pasted into the desired scale text box in the Configuration Tool. 
 
Scala Format Webpage: https://huygens-fokker.org/scala/scl_format.html 
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The Plastic Pitch adds a couple items to the Scala tuning specification. The items are added in 
the second comment line to preserve compatibility with other Scala things. A display name of 
up to 8 characters and the reference MIDI note are added, each after a “#” character--see the 
screenshot above. The name for Scale 0 is “NameMe00,” and the reference MIDI note is 60 (or 
middle C). If a scale is loaded to the Plastic Pitch without specifying the name or reference MIDI 
note, then default values are assigned. 
 
The Plastic Pitch imposes some limitations on the scales loaded to it. 
 

1)​ Each scale can have up to 64 pitches. 
 

2)​ The last pitch specified is the “octave” width, and it must be between 360 and 2400 
cents. 
 

3)​ Any pitch specified as a ratio, as is permitted in the Scala tuning format, is converted to 
a decimal cents value with 1/100 of a cent precision. 

 
The scales can be browsed by selecting Scales from the System Menu. 
 

 
 

1)​ The scale number can be 0 to 31 and is currently zero. 
 

2)​ The scale name can be an 8 character name and is currently “NameMe00.” 
 

3)​ The number of pitches specified in the scale is currently 24. 
 

4)​ The “octave” width can be 360.00 to 2400.00 cents and is currently 1200.00 cents. 
 

5)​ The reference MIDI note for the scale can be 0.00 to 127.99 and is currently 60.00 
(middle C). 
 

6)​ Activates the currently selected scale and displays it on the Tuning screen. 
 

7)​ Saves the current one cent resolution tuning to the currently selected scale. Prompts to 
overwrite. 
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Selecting “Activate” and pressing the forward button results in the Tuning screen being 
displayed with that scale active. If desired, the Reference MIDI Note can be modified before 
making the scale active. 
 
Selecting “Save To” and pressing the forward button prompts the user to overwrite the scale 
currently shown in the browser with the current tuning when no scale is active. Press the 
forward button to overwrite and the back button to cancel. 

Reference D: MIDI Tuning Message Types 
 
The Plastic Pitch can output three MIDI tuning message types: MPE Pitch, Pitch Bend, and MTS 
SysEx. 
 
“MPE Pitch” uses MPE pitch bend messages and is suitable for any synth that has MPE support. 
MPE synths are increasingly common, and any of them would work. 
 
“Pitch Bend” is basic (non-MPE) multichannel pitch bend. Basic MIDI Pitch Bend is a channel 
wide message, so when tuning with it, each key played must be mapped to the next available 
MIDI channel so that each note can be independently tuned. This is particularly useful with 
multitimbral synths. We tested with a Yamama MU80 and Waldorf Blofeld. Many multitimbral 
synths have been made, especially in the 90s, and can be found used for not that much. 
 
“Pitch Bend” can also be used to tune monophonically--with a monophonic synth or one that is 
played only one note at a time. Any synth that supports pitch bend (all of them?) should work 
monophonically. 
 
“MTS SysEx” uses MIDI Tuning Standard messages. Originally the Plastic Pitch supported only  
“Single Note Tuning Real-Time” messages (sub-ID#2 0x02 or 0x07, to be exact). The Real-Time 
messages are preferred since they are intended for real-time tuning, which is what the Plastic 
Pitch does. 
 
Moog Music made a software utility called the “Phatty Tuner Alternate Scale Editor” that 
generates MTS real-time tuning messages for tuning a subset of their synth offerings. The 
Moog Sub37 is supported and is the one we tested with. Other synths that are supported by the 
“Phatty Tuner” application should also work with the Plastic Pitch. 
 
“MTS SysEx” tuning should work with the Waldorf Kyra, although we have not tested it. Please 
let us know if you do! According to its manual (p115), it supports MTS messages: “Realtime 
Per-Key: These messages tune individual keys in real time, as the song plays. This offers the 
most flexibility as the tunings can be changed during the song.” 
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As of firmware v1.04, for the sake of greater applicability, the Plastic Pitch also supports MTS 
Bulk Tuning Dumps (sub-ID#2 0x01). Note that they are, by design, not intended to be used for 
real-time tuning because they are large (>400 bytes) and require significant time to transmit 
(>100 ms over a MIDI cable). As such, when using them, latency is noticeable and there may be 
steps in pitch if tuning is changed quickly across a large range. Another limitation is that, unlike 
all other tuning modes in the Plastic Pitch, other MIDI messages (notes, CCs, etc.) are not 
passed through. 
 
MTS Bulk Tuning Dumps were tested with the Expert Sleepers Disting EX eurorack module 
paired with the MIDI Breakout Expander module operating in Quad Quantizer mode, and, for that 
application, it works well. Firmware v1.05 added a workaround for a bug found in the Disting EX 
Firmware v1.26.1 where two adjacent notes cannot be set with MTS to exactly the same tuning 
value. That presents a problem using the Plastic Pitch to quantize the tuning to a user specified 
scale because two adjacent notes can be easily set to exactly the same value. The workaround 
is to offset the tuning for every odd note number by one fractional unit which is approximately 
0.0061 cents--a negligible amount in practice. (Bear in mind that that value is smaller than the 
resolution of a DAC commonly used for tuning.) 

Reference E: The Quadtimbral Scheme 
 
In short, the Quadtimbral Scheme makes it possible to play and tune a 16-part multitimbral 
synth as if it is four synth voices, each with their own patch/timbre and each with four note 
polyphony. 
 
To use the Quadtimbral Scheme, use the Configuration Tool to set the following parameters. 
 
On the “MIDI Input Port Settings” tab: 
 

1)​  “MIDI Input Mode” set to “Basic” for the desired input port. 
 

2)​ “Basic: Quadtimbral MIDI Channels” set to “1-4” for one 16-part multitimbral synth, “1-8” 
for two, or “1-12” for three. 
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On the “MIDI Output Port Settings” tab: 
 

3)​ “Incoming MIDI Source” for the desired output port set to “Quadtimbral Ch 1-4, 
“Quadtimbral Ch 5-8,” or “Quadtimbral Ch 9-12.” Whatever was set for step 2 should 
match here. For example, choosing “1-4” in step two means only “Quadtimbral Ch 1-4” 
would work.  

 
 
 

4)​ Optionally, “Transmit MIDI Program Change?” set to “yes” and the MSB, LSB, and 
Program numbers for each voice to use. 
 

5)​ Click the “Write” button at the top of the Configuration Tool, and the corresponding “MIDI 
Tuning Type” will be forced to “Pitch Bend” if not set that way already. 

 
An example: Using a DAW to play and tune two 16-part multitimbral synths connected to DIN X 
and DIN Y and a third synth on DIN Z. 
 

1)​ “MIDI Input Mode” set to “Basic” for the USB port. 
 

2)​ “Basic: Quadtimbral MIDI Channels” set to “1-8” for the USB port. 
 

3)​ “Incoming MIDI Source” set to “Quadtimbral Ch 1-4” for DIN X, “Quadtimbral Ch 5-8” for 
DIN Y, and “MIDI Channel 9” for DIN Z. 
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4)​ Setup the DAW to recognize the “Sonoclast Plastic Pitch” as a USB MIDI device. Create 

nine MIDI tracks set to transmit to the Plastic Pitch, each with a channel from 1 to 9. 
 

5)​ The four tracks that transmit on MIDI channels 1 to 4 control the synth connected to DIN 
X. The tracks that transmit on MIDI channels 5 to 8 control the synth connected to DIN Y. 
The track that transmits on MIDI channel 9 controls the synth on DIN Z. 

Reference F: Using an MPE Controller 
 
To use an MPE controller, use the Configuration Tool to set the “MIDI Input Mode” for the port 
(A, B, C, or USB) to “MPE.” Also, set the “MIDI Input Source” on the “MIDI Output Port Settings” 
tab to MPE for the output port (X, Y, Z, or USB) and synth that should be controlled by the MPE 
controller.  
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Set the “Incoming Pitch Range” to match the pitch bend range of the controller. The Plastic Pitch 
also responds to the standard RPN 1 message to set the pitch bend range if the MPE controller 
sends it.  
 
If “Quantize Pitch to Scale” is set to “no,” then bending pitch on the MPE controller results in 
smooth sliding between the twelve pitches per octave designated by the current Plastic Pitch 
tuning. 
 
If “Quantize Pitch to Scale” is set to “yes,” then, when a scale is active, bending pitch on the MPE 
controller results in jumping between the pitches in the scale. 

Reference G: MIDI Implementation 
 
Note that the MIDI tuning type is routed within the Plastic Pitch by the received MIDI channel for 
Basic (non-MPE) MIDI and by input port (A, B, C, or USB) for MPE MIDI. 
 
 
  basic (non-MPE) incoming 

MIDI messages MIDI tuning type RX action 

note on MPE pitch transmit tuned note on and pitch bend 

 pitch bend transmit tuned note on and pitch bend 

 MTS SysEx pass through * see caveat below 

 transpose tuning transpose the current scale 

note off MPE pitch transmit the corresponding note off 

 pitch bend transmit the corresponding note off 

 MTS SysEx pass through * see caveat below 

pitch bend MPE pitch pass through to primary MPE channel 

 pitch bend ignore 

 MTS SysEx pass through * see caveat below 

control change MPE pitch pass through 

 pitch bend pass through controls 0-119 to all channels 

 MTS SysEx pass through * see caveat below 

 
CC 102 to 113, configured channel 
only 

tune C to B, respectively, at ~3 cent resolution, 
63 and 64 map to zero cents 

after touch poly MPE pitch pass through to primary MPE channel 

 pitch bend pass through only for currently sounding notes 

 MTS SysEx pass through * see caveat below 
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after touch 
channel MPE pitch pass through to primary MPE channel 

 pitch bend pass through only for currently sounding notes 

 MTS SysEx pass through * see caveat below 

program change MPE pitch pass through to primary MPE channel 

 pitch bend pass through to all channels in use 

 MTS SysEx pass through * see caveat below 

clock all ignore 

start all ignore 

continue all ignore 

stop all ignore 

system reset all ignore 

time code all ignore 

song position all ignore 

song select all ignore 

tune request all ignore 

active sensing all ignore 

system exclusive MPE pitch ignore 

 pitch bend ignore 

 MTS SysEx ignore 

 configuration tool messages only via USB 

 
 
  MPE incoming 

MIDI messages MIDI tuning type RX action 

note on MPE pitch 
transmit tuned note on and pitch 
bend 

 pitch bend 
transmit tuned note on and pitch 
bend 

 MTS SysEx pass through * see caveat below 

 transpose tuning ignore 

note off MPE pitch 
transmit the corresponding note 
off 

 pitch bend 
transmit the corresponding note 
off 
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 MTS SysEx pass through * see caveat below 

pitch bend MPE pitch transmit tuned pitch bend 

 pitch bend transmit tuned pitch bend 

 MTS SysEx ignore 

control change MPE pitch pass through 

 pitch bend pass through 

 MTS SysEx ignore 

after touch poly MPE pitch pass through 

 pitch bend pass through 

 MTS SysEx ignore 

after touch 
channel MPE pitch pass through 

 pitch bend pass through 

 MTS SysEx ignore 

program change MPE pitch pass through 

 pitch bend pass through 

 MTS SysEx ignore 

clock all ignore 

start all ignore 

continue all ignore 

stop all ignore 

system reset all ignore 

time code all ignore 

song position all ignore 

song select all ignore 

tune request all ignore 

active sensing all ignore 

system exclusive MPE pitch ignore 

 pitch bend ignore 

 MTS SysEx ignore 

 
Configuration Tool 
messages only via USB 
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MIDI messages MIDI tuning type TX 

note on MPE pitch yes 

 pitch bend yes 

 MTS SysEx yes * see caveat below 

 transpose tuning no 

note off MPE pitch yes 

 pitch bend yes 

 MTS SysEx yes * see caveat below 

pitch bend MPE pitch yes 

 pitch bend yes 

 MTS SysEx yes * see caveat below 

control change MPE pitch yes, All Notes Off, pitch bend range (RPN 1), MPE zone 

 pitch bend yes, All Notes Off, pitch bend range (RPN 1) 

 MTS SysEx yes, All Notes Off 

after touch poly MPE pitch yes 

 pitch bend no 

 MTS SysEx yes * see caveat below 

after touch 
channel MPE pitch yes 

 pitch bend no 

 MTS SysEx yes * see caveat below 

program 
change MPE pitch yes 

 pitch bend yes 

 MTS SysEx yes * see caveat below 

clock all no 

start all no 

continue all no 

stop all no 
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system reset all no 

time code all no 

song position all no 

song select all no 

tune request all no 

active sensing all no 

system 
exclusive MPE pitch no 

 pitch bend no 

 MTS SysEx 

MTS Single Note Tuning Real-Time Messages 
(sub-ID#2 0x02 and 0x07) and Bulk Tuning Dumps 
(sub-ID#2 0x01) as of firmware v1.04 

 
Configuration Tool 
messages only via USB 

 
MTS caveat: When “MTS Message Type” is set to “Tuning Dump,” no MIDI messages are passed through 
due to the bandwidth required by a MTS Bulk Tuning Dump. 

Reference H: Some Caveats and Notes 
 
The Plastic Pitch has a very fast processor, and it processes many streams of MIDI 
simultaneously. One of the challenges when working with MIDI is that it provides very little 
bandwidth by current standards. That is to say, MIDI is the bottleneck, so we are always looking 
for ways to prevent nonessential MIDI messages from interfering with the essential ones. To 
that end, when connecting a controller to the Plastic Pitch it may be worth checking for and 
disabling any MIDI messages that are ignored by the Plastic Pitch--see “Reference G: MIDI 
Implementation” above. 
 
“MTS SysEx” tuning messages are large compared to the ones used for “MPE Pitch” and “Pitch 
Bend” tuning modes. Much effort has been made to prevent noticeable latency, but there is a 
higher chance of noticing latency particularly when using “MTS SysEx” simply because of the 
potential size of the tuning messages. The message size can be adjusted indirectly by setting 
the minimum and maximum notes using the Configuration Tool. 
 
Sample based synths, like ones commonly referred to as “romplers,” are often suitable 
multitimbral candidates for the “Pitch Bend” tuning mode. Typically they are designed so that 
one sample spans multiple keys and is just pitched appropriately for each key. When tuning with 
the Plastic Pitch, it is sometimes audibly noticeable when the boundary between samples is 
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crossed--for example, a few cents down might trigger a lower sample pitched up while a few 
cents up a higher sample pitched down. 
 
Tuning in “real time” versus on the “next note” with “MTS SysEx” messages depends on how the 
synth handles MTS. So it may or may not work as expected. For example, the Moog Sub 37 
supports MTS tuning but can only tune in real time even when “next note” is configured on the 
Plastic Pitch. 
 
The Plastic Pitch assumes that any synth being tuned is “neutrally” tuned to 12 tone equal 
temperament. Said assumption matters when viewing calculations like absolute cents on the 
Tuning screen and when working with scales. Also, any cent value displayed on the Plastic Pitch 
is merely a calculated value that assumes a connected synth accurately reproduces the pitch 
specified by the MIDI transmitted to it. 
 
Monophonic note priority and retriggering depends on the implementation in the synthesizer, 
and there is no single official way that it is implemented. The Plastic Pitch attempts to tune 
while doing monophonic retriggering, but some monosynths may not play along. Firmware 
v1.03 added “no retrigger” in case retriggering does not work for a given monosynth. 
 
Regarding tuning resolution: 

●​ The Plastic Pitch operates at one cent resolution when tuning just with the knobs, and it 
also can quantize to scales specified at 1/100 of a cent precision.  

●​ The resolution in cents of MIDI pitch bend depends on the configured pitch bend range. 
When configured at a maximum pitch bend range of 96 semitones (and lowest 
resolution), pitch bend operates at a resolution of 9600/16384 or approximately 0.586 
cents.  

●​ Each of the twelve tuning values for keys C to B can be controlled with MIDI CCs 102 to 
113, respectively. CC control values are only 7-bit. With the Range knob turned up fully to 
200, the CC controls operate at a maximum resolution of 400/126 or approximately 3.17 
cents. (Control values 63 and 64 map to 0 cents, hence 126 steps instead of 127.) 

●​ The just noticeable difference of pitch for humans is generally regarded as somewhere 
around 4 cents.  

All that to say, the resolutions used for tuning with the Plastic Pitch, while limited, are high 
enough to be considered humanly imperceptible. 
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Change Log 
v1.05 - January 2026 - Updated with details for firmware v1.05. 
v1.04 - December 2025 - Updated with details for firmware v1.04. 
v1.0 - January 2025 - Released. 

Limited Warranty 
Sonoclast, LLC warrants the Plastic Pitch MIDI Microtuner to the original owner to be free from 
defect or workmanship for 1 year from the date of purchase. 
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