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Design
The SIM-WINDHARP is a synthesiser designed to simulate the sound of a variety of Aeolian harps, also known as wind harps or window harps. Aeolus was the Greek god of wind and the principle of operation has been known for thousands of years. There’s lots of technical and historic information in the Background info folder but here’s a quick summary…
The instrument is played purely by the wind blowing across strings of circular cross section. The vortex shedding behind a string sets up vibrations in the string and these oscillations are purely harmonics, lacking the fundamental frequency. The fundamental can however modulate the frequency of the sounding harmonic. 
The wind speed and parameters of the string determine which harmonic partial is dominant at any given time. By using an arrangement of different thicknesses, lengths and/or tensions, different harmonic notes will sound at different times which give the impression of mysterious sounding “music” played by the wind.
As the wind speed changes the harmonic numbers ascend or descend but they tend to fixate on single harmonics due to a phenomenon called lock-in. Lock-in produces a sound much louder than the sound during the change or slew between harmonic numbers. This means that a pair of harmonics from a string can be heard only briefly and is unstable and quiet.
During my research I really wanted to hear the behaviour of a single string but the videos I found were all of multiple strings. For this reason I lashed up a test string so I could get closer to the correct sound and behaviour.
The synth also contains a wind sound and a rustling tree sound generator which can be mixed with the harp sound.

The “synth” is actually seen by your DAW as an effect. It has no midi input but can process an input signal for sidechain control of wind speed. Since it’s an effect you can record its output, but to hear the recording you may need to turn it off or bypass it in your DAW.
I’ve also included a stand-alone version in case you want to use it as a background sound generator.
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Overview
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At the top is the preset manager with several presets to simulate some of the many varieties of harp made.
Next down is the wind generator with manual or random capabilities. To its right is the panel for setting details for the strings.
The large panel in the middle is dedicated to tuning of the 12 strings.
Below that is the Mixer for blending harp, wind, trees and sidechain audio and at the bottom is the master volume control.
I didn’t include any effects, so this is a synth just for the sound itself. I did try reverb but found it actually detracted from the sound!
Now I’ll go into detail about the function of the controls and mention more related information…
WIND
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There are 2 ways to control the wind sound and speed.
When AEOLUS is selected the wind is generated randomly, within defined bounds. STORM controls the simulated speed range purely for the audio of the WIND synth. This is also available when YOU is selected. GUSTS affects the likelihood of getting short gusts. 
HOLD gives more sustained elements to the wind which helps sustain individual harmonic pitches. HOLD can be switched to GLISS (glissando) which will give more smoothly varying wind speeds.
The LED switch by the WIND label turns the wind off and on with a fade in and out.
When YOU is selected the large WIND knob is controlled directly by you (or automation). Since this is manually adjusted wind, GUSTS and HOLD is not available. In order to sound more realistic and be easier to operate there is a slew added to the WIND knob’s setting.
The synth (which is exported and seen as a VST effect) has a sidechain input so a signal can be used to control the wind speed. To use this feature, select YOU and turn the knob to minimum. Increasing sidechain input levels increase the wind speed.
STRINGS
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The STRINGS panel is where you adjust 3 parameters for all the strings.
MATERIAL affects the timbre of the sound. Fully down simulates catgut (nylon) and fully clockwise simulates metal string. The knob allows you to blend between these sounds. Nylon is a purer sound and metal has more partials for any given harmonic.
SLEW determines the time it takes to transition from one harmonic to the next. Strings with more tension will generally change faster. With higher SLEW times short gusts of wind will have a reduced speaking time. SLEW has a big effect on the sound.
REAL simulates the change of volume as a string goes into lock-in. In this mode the intermediate mixing of adjacent harmonics will be more reduced in volume.
The button can be switched to UNREAL. In this mode you hear more mixed harmonics sounds because the transition between adjacent harmonics is smoother. This is not how a real wind-blown string operates but it gives an alternative sound.
In both REAL and UNREAL modes it’s not possible to keep a stable mix of adjacent harmonics.


TUNING
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A 12 string Aeolian harp is simulated and each string can be individually tuned. Some harps have all their strings tuned to the same note and some to an approximate scale. When tuned to the same note, the string thickness, tension and length will differ so that a specific wind speed will sound different notes on each string. This variation is simulated internally to keep operation as straightforward as possible.
Each PITCH knob has a readout relating to MIDI note number, so middle C is 60 etc. The knobs are “slower” for pitch to give a finer control and if you hold down the shift key you get an even finer control.
The ALL knob sets all the PITCH knobs at once.
The R button randomises all the PITCH knobs. This means you can try all sorts of combinations very quickly.
CHROMATIC mode sets every pitch to the nearest whole semitone value. Real Aeolian harps are often not exactly tuned, and go out of tune easily, depending on materials and construction.
The button can also choose CONTINUOUS which gives continuous pitch values to allow detuning.
OFFSET adds or subtracts pitch steps to all the adjusted PITCH values. This means that if you set a nice scale or sound you can easily transpose it without having to readjust all those knobs.
WINDBEND sets the amount by which the pitches increase at higher wind speeds. This is to simulate longer strings which can change tension in higher speed winds.

MIXER
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The top row sets the level for each sound source as per the labels. If Sidechain is used with audio the signal can be mixed in too.
Below each level knob is a WIDTH knob. Set to minimum the signal is reduced to mono. Half-way is stereo and beyond that extra wide.
The HARP signal source is stereo. On the TUNING panel the top row of strings is left channel, the middle row is centre and the bottom row is right channel.
The WIND sound and TREES sound is also stereo.
The MIXER allows you to have wide WIND and TREES and mono HARP for example. The WIDTH knob for S-CHAIN is only effective if the sidechain signal source is stereo.



VOLUME
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The master output volume has 2 vertical meters which indicate the average peak level. Even for very short clipping the knob’s ring will turn red for 1 second.

Preset Manager
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I’ve made several presets to demonstrate simulations of Aeolian harps which can vary over a huge range of designs. These are intended to be starting points so you can more easily explore and get a sound you like.
On the top is the section where you select the preset either by clicking on the preset name or paging though them using the arrow buttons.
The MENU selector is where you operate on presets or 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 button 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 parameters. Of course the factory presets are baked into the code but to get one back you may otherwise have to reload it or use the DAW to return to factory defaults (which returns ALL of them in Reaper).
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 preset, 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 the text and just rename the preset, highlight the text, copy it then paste back in after you’ve renamed.
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