Quilcom SIM-SQUEEZE
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Design
The SIM-SQUEEZE is a synthesiser plugin (no samples) designed to simulate “Squeeze boxes” like Accordions, Concertinas and Bandoneons etc. This type of instrument uses free reeds which give them all a characteristic sound quite different to beating reeds as found in Oboes, Clarinets and Saxophones etc. The most complex is the Accordion since it typically has several ranks of reeds to provide a range of stops in a way similar to a pipe organ to provide a range of timbres. The SIM-SQUEEZE can easily be set to also simulate more simple instruments like those mentioned and also Melodicas and Harmonicas.
There are several ways to simulate control of the virtual bellows and the design allows up to 5 reed ranks to be freely selected. Each rank can be in a simulated Cassotto which is a resonant box inside the instrument. 
Since the plugin is synthesiser-based there is provision for fine control of reed timbre and box or enclosure acoustics. 
The Background info folder contains much more information about this class of instrument.
I’ll now go on to talk about the details of the panels and controls…

REGISTERS
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There are 5 registers which simulate 5 ranks of reeds. I chose these based on information about typical configurations of Accordions. The footage relates to pipe organ nomenclature, so 8’ (8 foot) is the approximate length of the lowest note on a unison pipe rank, where unison means the standard “piano” pitch where A=440Hz. 16’ is one octave down and 4’ is one octave higher. The classic Accordion sound is achieved by having one or two extra 8 foot ranks which are detuned to some degree to give a beating effect. Instruments may have only one detuned 8 foot rank which is always detuned sharp and here that’s the 8’+ rank. This is often referred to as the Tremolo rank or sometimes False Musette. True Musette is when you have an additional detuned rank to give an even richer sound, and that is available when you turn on 8’- as well as the other two 8’ ranks. The ranks are chosen by clicking on the large rectangular buttons and these can be automated, along with most of the other controls in the plugin.
On real instruments the detuning is fixed during manufacture or later by re-tuning, which is a long and laborious process. On this synth though we can set whatever detuning we want for the two detuned 8 foot ranks. This is done with the 8 FT – and 8 FT + knobs. In Accordion circles, minimal beating is called Dry tuning and Wet tuning is when there is more beating.
A Cassotto is an enclosure or box which contains one or more reed blocks (ranks). A Cassotto has two effects; to reduce the higher harmonic content and to add some resonance to all the reeds in it. On a real instrument this is designed in and fixed at manufacturing, but here we can choose which rank or ranks are enclosed by clicking the CAS buttons above each register.
When at least one CAS button is switched on, the CASSOTTO knob becomes available. This is a macro that simulates various sizes of CASSOTTO. Higher settings are for larger boxes. As I understand it, only one actual Cassotto box is incorporated, so there is only one control for the any of the registers selected. Of course there may be a Cassotto for the left and right hand instrument sides.
To simulate a Concertina, Bandoneon, Melodica or Harmonica you would only use the regular 8’ register since these instruments typically only have single reeds available. However, some Harmonicas have octave reeds where there are 2 reeds per note, tuned 1 octave apart.







BELLOWS
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The bellows provide the air pressure to operate the reeds. A higher pressure affects volume, timbre and pitch drop. A good quality instrument will have a very wide dynamic range and be very responsive. The simulated bellows pressure provides a macro value that controls these parameters. This value is the main means of providing expression for the player.
The bellows can be controlled using any MIDI Continuous Controller number (CC#). In the picture above this is set to CC# 1 which is the modwheel. Enter a CC number to change this, like CC# 4 for foot pedal. If you have a MIDI accordion it may use CC# 7 (Volume) for example.
If you don’t have a modwheel you can click on the CC# button and change the control to KNOB. In this case the knob becomes available and you can record this and/or automate it.
There are two modes of operation derived from the bellows control signal. RATE means the speed at which you move the modwheel (or whatever CC) will determine the volume, so no movement will give no sound and fast movement will give higher volume. It provides a simulation of real bellows action and allows you to perform “shakes” to provide rapid fluctuations. However, this is quite hard to play and the more useful and practical mode is to change from RATE to POSITION. When POSITION is selected the position of the modwheel simply determines the volume and is much easier to add expression while playing or via automation.
When NORMAL is selected the control value goes from 0 to 1 over the whole range but if you change this to CENTRED the centre of travel of the modwheel will be zero, and moving in either direction will increase the volume. This means you can perform or automate shakes more easily but also means the control range is halved, so is more sensitive.
The MIN knob offsets the minimum volume from the control source and the SENS knob sets the sensitivity for the control source. This allows you to tailor the response to your controller and your playing. Double-clicking sets default values.

REEDS
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Since this is a synthesiser it’s possible to have control over many sonic parameters which you wouldn’t get with a sample set. The top 3 knobs are concerned with timbre:
GAP simulates the gap around the reed’s tongue. This gap is normally engineered to be very small so that the tongue can better cut the air flow on and off. The effect of a larger gap is to reduce the higher harmonics generated (and it also means the pressure would need to be higher to start the oscillation). When GAP is at minimum the sound is bright and increasing it will reduce the harmonics to give a warmer sound.
SIZE simulates the effect of having longer reeds for a given pitch. 
METAL simulates the material the reeds are made from and mostly affects reed resonances. 
This is not true physical modelling, rather an indication of 3 macro control parameters you can adjust to get different timbres.
The ONSET knob adjusts the base attack time; the time it takes from pressing a key to getting the full volume. This is tracked to the pitch and bellows pressure, so a lower note will take longer than a higher one and a higher “pressure” will activate the vibration quicker. If you double-click it you’ll get a reasonable default setting. When turned up, the onset time reduces (gets faster). Longer onset times indicate less responsive reeds.
The CHIFF knob sets the volume of air sound before the reed reaches full volume. This is much more audible if you set a longer ONSET time and simulates the short period when the reed is building volume.
All free reeds will reduce their pitch at high pressures (volume). This is due to the non-linear relationship between the swing height of a reed and its pitch. Also a high air flow rate will start to have a damping effect on the oscillation. The BEND knob determines how much the pitch drops at high volume. A well designed instrument will drop about 10 cents, which is the default. But you can make it much higher if you wish. The bend starts to happen at 0.75 times the maximum pressure.

TUNING
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The whole instrument is tuned to +/- 12 semitones with the SEMI knob.
The FINE knob sets +/- 50 cents fine tuning. The A=440 readout indicates the deviation from concert pitch. Note that some squeeze boxes are set to a higher pitch to offset the pitch drop at high volumes.
Pitch bending with the pitch bend wheel is internally fixed to enable harmonica simulation, often used to play blues style music. Harmonicas can only bend below the chosen note and only on the draw (sucked) notes. This is achieved by altering the mouth cavity size while drawing. The SIM-SQUEEZE was not meant to be a definitive harmonica simulator!

BOX
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The BOX panel aims to simulate various aspects of an instrument’s casing.
The SIZE knob simulates the resonant frequencies based on the capacity of the container. A lower setting is for a smaller instrument.
The RES knob adjusts the volume of these frequencies. If RES is set to zero the SIZE knob dims to show it has no effect.
Higher quality instruments seem to produce a lower level of clicks produced from pressing the keys. Some have internal microphones which show up more key noise. Also the distance of a microphone will have an effect on the key clicking. The KEYS knob sets a wide range of key clicking sounds. There is a modern technique called “Sawing”. This is when a player performs rapid glissando on the keys without any pressure, so you only hear the key clicks. If you turn the KEYS knob to maximum the reeds are muted and a readout shows SAW.
A squeeze box will always have an Air Release button. The player will depress this when they wish to move the bellows without making a sound. It also protects the delicate bellows from a high pressure if squeezed with no reeds playing.
Internally it’s a reed holder with no reed, so you hear a soft rush of air if close to the instrument. The AIR knob sets the volume of this “wheeze” but it’s only available when RATE is selected on the BELLOWS panel. In this situation you can move the modwheel (or whatever control is set) to get an in and out wheeze based on the speed of the modwheel. The AIR sound is muted if any note is played.

VIBRATO
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The term “vibrato” is used in the orchestral sense, to define a fluctuation in sound rather than specifically modulation of frequency. The Vibrato is a modulation of bellows pressure and so affects mainly volume although volume is linked to timbre. Vibrato can be played manually using the modwheel (or other control source) and this can give much more expression than using an LFO. However this may not be so easy to accomplish so I’ve provided an LFO-based vibrato system.
DELAY sets the time before vibrato starts. FADE sets the rate at which the amount of vibrato builds up. FREQ sets the vibrato speed and could be automated to improve expression. 
AMNT sets the maximum level of vibrato if KNOB is chosen. Otherwise you can select CC# and enter a CC number. In this case the ABOVE knob becomes available so you can start vibrato above a set value from the controller. This means you could choose the modwheel and only introduce vibrato above a set volume. The other alternative is to select A-TOUCH and use your keyboard’s channel aftertouch to bring vibrato in and out.
[bookmark: _GoBack]Note that in all cases the DELAY and FADE times will always be active so if you want full control from CC, Aftertouch or the knob, set DELAY and FADE to zero.
Vibrato will start when any note is pressed from a silent start and affects all notes equally, i.e. it’s monophonic. It stops when the last note is released to give silence.

MVERB 7B
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The reverb uses the lovely MVERB 7B engine created by Martin Vicanek. If you wish to use your own favourite, just turn it off with the orange LED switch.
PRE-DLY sets a pre-delay time to simulate closeness in a reverberant space.
TAIL is the length of the decaying reverb tail and the time is T60 (the time taken to drop to -60dB).
DAMP simulates the damping of the higher frequencies to simulate a large but more absorbent space. When fully down there is no damping.
WIDTH sets the width of the stereo field created by the reverb.
DRY-WET sets the balance between the incoming (dry) sound and the reverb effect (wet).
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The master output VOLUME knob has 2 vertical bar graphs which indicate the average peak level left and right. If the signal goes even briefly above 0dBFS the inner ring turns red for 1 second to indicate clipping.
The RECORDER enables you to record and save wav files from what you play on the synth. The TIME can be set up to 10 seconds. Click on ARM and the recording will start when you play a note. The progress is indicated on a horizontal bar. Click on SAVE to store the wav file (stereo 44100 Hz 16 bit).
If you wish to cancel the recording click on the X button and the recording will be reset and cleared.
After saving a wav file please wait for several seconds before opening it because the creation and writing of the file isn’t instant.
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I’ve provided some presets to demo some possibilities for the plugin.
On the left side of the preset manager is the small section where you select the preset by clicking on the preset name or paging though them using the arrow buttons.
The MENU selector is where you operate on presets and banks. You can save, load, copy or paste presets, or save and load a bank from this menu.
All changes made to any settings will be stored with the DAW song file unless the switch UNLOCKED is changed to LOCKED. This locking feature is to avoid losing settings if you just want to mess with editing but want to keep the original default parameters. 
The RENAME button allows you to name or rename a preset providing the preset manager is UNLOCKED. Otherwise the RENAME button is dimmed.
On the right side is a free text area for adding comments to the preset. These comments are saved with the song, and the preset if saved, providing the preset manager is UNLOCKED. Please be aware that you shouldn’t use a carriage return (Enter) in this text because the system won’t store any text after that. Also please be aware that when you RENAME a preset this text will clear, so if you want to keep it and just rename the preset, highlight the text, copy it then paste back in after you’ve renamed.
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