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Design
The SIM-DUNGCHEN is a synthesiser designed to simulate this Tibetan long-horn. It uses several customised synthesiser techniques and doesn’t rely on any samples. This provides much more control and a smaller hard drive footprint at the expense of the ultimate authenticity you can get from large sample sets. Plus, it’s free!
Sometimes my SIM series is referred to as “modelled” which implies Physical Modelling, but a better term might be imitative synthesis, since I aim to imitate the sound and behaviour with little reference to the mathematically defined physical processes of the target instrument (which are often not available anyway!).
The Dungchen is an ancient all-metal horn played by Tibetan Buddhist monks and is used mainly for ritualistic sounds and as a call to prayer or meditation. To my western ears the authentic performances I’ve seen on YouTube don’t sound at all “musical” and are said to have a spiritual context, employing slow-paced rhythm and timbre variations to evoke an emotional response. They are normally played in pairs and are made in pairs to get very similar timbres. I didn’t see any evidence of circular breathing, probably due to the deep pitch and high volume required. To get a more continuous longer sound two players will take it in turns to breathe in. When played in a Tibetan “orchestra” it seems Dungchens are used as a drone instrument.
The instrument can be several metres long, but shorter variations can be found. It has no finger holes or valves so can only produce tones in the harmonic series. However, only the first 3 or 4 tones are used in practice. I’ve seen it written that the limit is 3 but I heard one authentic performance where I heard 4 notes played, from the fundamental (F1) to F4 giving a range of 2 octaves, typically starting at a very low B at around 61 Hz. Technically it should be capable of having a much wider note range, like an Alphorn, but I believe this is restricted by the rather shallow mouthpiece which might inhibit the embouchure required to reach higher notes. Possibly a trombone mouthpiece would aid this but I think the Dungchen mouthpiece is fixed. The synth has the option to play the full range however and also chromatically which is impossible on a real Dungchen.
To suggest the sounds of echo, diffusion and reverberation you might hear high in the Himalayas I’ve included an effects section called TIBET. This is actually the same as the “ALPS” included in my SIM-ALPHORN plugin. I’ve also provided this as an effect plugin so you can use it on its own or as a master effect when several SIM-DUNGCHEN instances are used, to save CPU (it has 3 delays, 4 reverbs and several other processes running). I’ve kept the original name of SIM-ALPS for the FX plugin.

What follows is a detailed description of the controls along with more information about the instrument and playing it.
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I only heard one recording where I thought maybe the player vocalised while playing, to add a beating sound to the tone produced. I provided 2 versions of the plugin. One has an audio input for a vocal (exported as an effect) and one with no audio (exported as an instrument). The plugin with the audio input will show the VOICE knob which sets the gain applied to the microphone signal. The sound is gated by the simulated lip vibration and interacts with it. This is not like a didgeridoo though, because the hole in the mouthpiece is very small so vocal tract shape would have virtually no effect on timbre.
There is no standardised Dungchen design or dimensions so the tapered bore can have different diameters. The BORE knob adjusts the simulated bore size going from narrow at minimum to wide at maximum.
A Dungchen is made from thin metal, typically brass, and so adds its own resonances to the timbre. The METAL knob adjusts the amount of the simulated mechanical resonances. This sound would reduce proportionally to the listening distance.
When played at high volume and especially at low pitch, shockwaves can be induced in the bore when outgoing and reflected wave fronts interfere constructively. This gives what I’ve heard termed as a “blast” and the BLAST knob sets the level of this shock wave. This is heard only at higher volumes as per the SWELL value (see later).
SCRAMBLE provides a system for shuffling the phases of harmonics in the tone produced. This has some effect on the timbre but the main application is to reduce the “phasiness” of the sound when 2 or more instances are playing as a duo or ensemble. The resulting waveform is strongly affected by the adjustment of SCRAMBLE and the idea is to set a different value for each plugin instance (one of which can have SCRAMBLE turned off to save CPU).
The Hz readout is just the lowest partial affected and is used as a reference only, because the adjustment is best made by ear. You can get a reminder by clicking on the ?? label.
Velocity doesn’t affect volume directly. A low velocity will give a longer attack. At higher velocities the attack is faster and the pitch-settling “parp” sound becomes more audible.
There is one keyswitch available. C3 (midi note 48) brings in the somewhat raucous sound you get when the lip vibration is a bit out of sync with the air column resonance. This is sometimes called a “growl”. I heard this used deliberately (I assume) as a form of expression. Click on the INFO… label for a reminder.
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This section controls aspects of the instrument’s pitch.
The air column’s fundamental (F1) or “pedal note” is always played on middle C. When TIBETAN is selected as shown, the only notes available are from F1 to F4 on the white notes, so for example key F (65) will play 2 octaves above the fundamental. The tuning knobs offset the played pitch and the actual note heard is displayed in the readout. 
I’ve made the B below middle C available to play the sub octave, even though this would probably not be achievable unless a skilled trombone player with a suitable mouthpiece was available.
There are 2 other tuning selections available. Changing from TIBETAN to FULL HARMONIC gives a much wider range of harmonic notes like you would get on an Alphorn. This gives all the harmonic notes up to F16 on high note D (86). As I mentioned above, I think the mouthpiece and/or tradition means these higher notes aren’t normally heard. The 3rd option is to select CHROMATIC. In this case you can play all the notes in a regular equal temperament range (totally impossible on a real Dungchen).
The FINE knob offsets all notes played and its readout is in cents. 
The DETUNE knob has a special function. This refers to a lookup table which detunes each note independently and is designed to reflect tuning errors of a real instrument which will vary between individual instrument’s dimensions. When set to 0 as shown there is no per-note detuning. DETUNE settings adjust the amount of detuning applied, and the control is bipolar. If you are making an ensemble with multiple instances it helps to make small and different adjustments to each plugin instance. You can actually hear this effect on Dungchen ensemble videos on YouTube. In some cases it can sound quite dissonant!
The readout at the bottom shows note name, octave number, MIDI note number and also the fundamental frequency which is affected by the FINE tuning adjustment. If you click on the note name (F 1 in the picture) you can select the displayed octave number of middle C.
The pitchbend wheel operates asymmetrically. I often heard very wide pitch sweeps up to the target note, so the down direction covers a wide range. The bend up direction has a much smaller range to allow expressive detuning which was apparent on some recordings I heard.
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SWELL means changing the volume dynamically to add expression. I was surprised at the dynamic range skilled players can achieve, even though in the call-to-prayer setting my guess is that maximum volume was generally called for due to the distances that needed to be covered. The volume also has an effect on the timbre produced so the SWELL function is actually a macro. At higher levels more “BLAST” is heard.
The SWELL knob can be operated using the mouse or automation but is most useful when a MIDI Continuous Controller (CC) is used. You can enter the CC# (CC number) into the edit box and the most popular numbers will show the common controller name as in the image, where CC# 1 is the modwheel. Another example would be CC# 2 which is a breath controller.
The most talented players will be able to maintain an accurate pitch over a wide range of volume, but it’s often the case that an increase in volume will affect the pitch due to small changes of embouchure, so this is where the TO PITCH knob comes in. Set centrally simulates perfection. Tuning it clockwise will increase the pitch at higher volumes and lower will decrease the pitch at higher volume. The effect is non-linear and only becomes apparent at above 80% of maximum SWELL. If using more than one plugin instance it’s useful to have different TO PITCH settings on each one.
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The TIBET effect aims to suggest echo, diffusion and reverberation of a mountain location. 
The effect makes use of a lot of DSP code so the orange LED switch can turn it off to save CPU. I provided the identical effect called SIM-ALPS in the download so you can use one of these effects for several instances of the SIM-DUNGCHEN (or any other source). I heard this used on a guitar and it sounded nice to me!
The FAR section is where you can adjust 4 delays with diffusion. The DELAY time knobs are macros which also simulate the change of brightness etc with increased distance. Each echo can be panned individually. The AMNT knob adjusts the volume from the FAR section.
In some situations an echo will cause a lower volume echo from a different location so the ACROSS knob sets the amount of secondary echoes coming from other places. In reality this is normally at a very low level but it gets interesting (and unreal) when you turn it up and get a very sustained sound which can be set to move around as it fades (using suitable pan settings).
In some situations you would expect reverb from the immediate NEAR environment, like when playing in a village square for example. The NEAR section is simply a reverb where you can set DECAY time, DAMPing and the wet amount AMNT.
The combined mixed FAR and NEAR reflections are balanced with the dry sound using the MIX control. Finally the apparent stereo field width is adjusted with the WIDTH knob which goes from mono when at minimum, through stereo when central, to extra wide when turned up higher.
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The included presets are offered as starting points and to demonstrate some possibilities to encourage exploration and experimentation.
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 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 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 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 it and just rename the preset, highlight the text, copy it then paste back in after you’ve renamed.
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The output VOLUME control has 2 vertical bar graphs which indicate average peak levels. If even short clipping occurs the inner pale blue ring will turn red for 1 second.

The RECORDER on this synth can record sounds or a short performance up to 10 seconds.
To make a recording, set the anticipated maximum TIME then click ARM. When a midi note is played the recording starts and a progress bar appears. Click on SAVE to open a regular Windows save file dialogue where you can save your recording as a WAV at 44100 Hz 16 bit stereo.
If you don’t get it right, just start again because the buffer will be cleared and overwritten. The processing in memory is simple so you can’t stop a recording once started; you have to wait until the progress bar disappears. Also, it can take a few seconds to create the wav file and write it to disk once saved.
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