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Design
The SIM-ALPHORN is a synthesiser designed to simulate this remarkable Swiss 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 type (which are often not available anyway!).
The Alphorn has a long Swiss history and was originally used to communicate over the huge Alpine valleys and mountains and also to call in livestock at feeding time. These days it’s not used as such a tool but is recognised and played as a “proper” musical instrument, either solo or in ensembles which can sometimes be huge.
The Alphorn has no valves or finger holes so the notes available are of the harmonic series only. Being several meters in length, the higher harmonics are more easily reached and the fundamental (F1) is rarely heard. Most melodies are played from F2 upwards and skilled players can reach F16!
The timbre of the instrument is affected by the tapered or conical bore of the tube and the large flared “bell” on the output end. The bell also makes the sound more directionally projected. Alphorns are made from softwoods which impart a mellower formant range than brass. They are still classed as “Brass” though due to the lip vibration method of making and controlling the sound. A conventional trombone or horn player would probably have little difficulty adapting to the wooden mouthpieces.
For anyone wanting to learn more about Alphorns have a look in the Background info folder included in the download. 
Something I enjoyed having a go at was simulating the delayed echo and diffusion produced by various mountain and valley situations, so I included the “ALPS” effect section. 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-ALPHORN instances are used, to save CPU (it has 3 delays, 4 reverbs and several other processes running).

What follows is a detailed description of the controls along with more information about the instrument and playing it.
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When switched to HARMONIC, as shown, only notes in the harmonic series can be played. These are mapped to the white notes from middle C upwards. Middle C plays the F1 fundamental, D plays F2, E plays F3 and so on. Some notes in this series sound decidedly “off tune” with respect to equal temperament tuning. Note that I have allowed F0.5 (sub octave) on B below middle C. This is never used by Alphorn players but a skilled trombone player could probably achieve it.
The HARMONIC switch can be changed to CHROMATIC. In this case you have the full range of chromatic notes starting at B below middle C. This provision allows the “Alphorn” to play music that’s not possible on a real one.

The TIMBRE 1 knob is a macro that essentially sets a balance between even and odd harmonics in the synth engine. The engine is designed to sound best when this knob is set half way, but there is a wide variation available.
The TIMBRE 2 knob sets the brightness range of the sound by controlling the level of the higher harmonics. It can be thought of as a Low Pass filter but with more aspects of timbre being affected. The setting interacts with the SWELL value (see later) and effectively sets the brightness at maximum SWELL.

The synth is velocity sensitive but velocity doesn’t influence volume. It affects the attack and at high velocities the classic “parp” or brief growl sound is introduced.
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The FORMANTS section allows you to control the “colouration” of the sound. The idea is to simulate the resonances of the wooden body of the instrument. A long horn will have a lower fundamental than a shorter one and its formants will be lower. So I decided to relate the static formant frequencies to the fundamental set on the PITCH section (see later) rather than simply having static frequency adjustments.
Two FORMANTS are provided: 1 and 2. The readout of formant 1 is a frequency ratio to the fundamental set. The readout of formant 2 is a multiplication factor of formant 1. This means you can adjust formant 1 and keep formant 2 in the same relative ratio.
As an example let’s say you set a fundamental of 60Hz. Setting Fundamental 1 to 2.00 will give a resonance at 2 x 60 which is 120 Hz. If formant 2 is set to 2.00 the resonance will be at 2x2x60 which is 240Hz. This may sound complicated but I suggest you just use your ears (always a good path to take!).
One advantage of this system is that you can automate formant 1 to give a vocal-like quality to the sound (should you want to).
The AMNT knob simply sets the amount of resonance added in.
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The PITCH panel sets the tuning of the Alphorn. The settings shown are ideal for the HARMONIC mode selection. Since the fundamental is typically very low we need to transpose down quite drastically so that middle C sounds the correct pitch (often an F or F#). When we change to CHROMATIC mode you can set the tuning so that middle C plays middle C or whatever you want so you get the 2 octaves range you need.
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 Alphorn 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.
You can set the behaviour of the pitch bend wheel using the switch showing PB:STEPPED. When stepped is selected the pitch is bent in note steps. Switching it to PB:SMOOTH allows a plus/minus bend of 1 semitone which is probably more than can be achieved by any “lipping” done by a skilled player.
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SWELL means changing the volume dynamically to add expression. I was surprised at the dynamic range skilled players can achieve in a musical context, even though in the historic setting my guess is that maximum volume was generally called for due to the distances that needed to be covered. The volume also has a significant effect on the timbre produced so the SWELL function is actually a macro. The range of timbre change is probably wider than real but you can operate it over a suitable range to help simulate the effect of distance from the instrument.
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.
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The ALPS effect aims to suggest echo, diffusion and reverberation of a mountain and valley location. I listened to many examples of the real thing and the variations are huge, so the ALPS effect follows that experience.
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 SIM-ALPS in the download so you can use one of these effects for several instances of the SIM-ALPHORN (or any other source).
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 town 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.


[image: ]
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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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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