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Introduction

The He-Ha (Heptatonic Harmoniser) takes a monophonic input (Pitch CV) and outputs a chord of up to
five notes through individual Mono CV outputs and a single polyphonic CV output.

Along the way:

« The incoming pitch is quantised to the chosen key and heptatonic scale, the same thirty-six distinct
scales available on the Aleatoric Interval Sequencer.

The chord is formed by stacking four intervals (anywhere between +20th.

The intervals used are individually under user control.

« The chosen intervals can also be individually modulated with external control voltages.

The chord can change with every new note, after a certain number (fixed or random) of new notes
have arrived or after a given number of externally sourced trigger pulses.
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The Interface

The figure below highlights all of the main controls and displays available on the Pulse Train.

Pitch CV In
The monophonic pitch to be

currently applied voltage.

harmonised is applied to this jack while
the text above the jack shows the

Chord Trigger Mode Switch
Determines how often the
output chord changes. See
details below.

Pitch Limit Warnings

If the pitch voltage applied is
outside the MIDI pitch range one
of these LEDS will illuminate to
indicate whether the voltage is too
high or too low. The voltage will
be clipped at that level limit.

Gate Selector & Gate Out Jack
Switch determines how many of the
harmony channels will generate a gate

Trigger & Gate Inputs
Works in conjunction with
Chord Trigger Mode
Switch. See details
below.

Chord Frequency Controls
As will be explained below, this
knob and accompanying pair of
numeric displays form part of
the chord trigger controls.

Harmony Channels
Each of these four rows
controls one of the four

harmony outputs. \ Al =

CV Modulation Jack
A plot (in grey) of the samples so
far chosen from the distribution.

Key Menu
The key in which to
harmonise.

Unison

B %

/

3rd Up

Notes Display

This text shows the notes
which make up the chosen
key/scale combination.

Scale Menu

The scale that all notes
will be quantised to and
drawn from.

Quantised Pitch Qutput

This is the pitch cv from the
input but after it has been
quantised to fit within the chosen
key and scale.

Polyphonic Output
This jack provides all of
the harmonised pitch cvs
from a single poly-jack.

The adjacent switch
determines whether the
quantised original (unison)
note is included.

Interval Knob

Modulation Attenuverter

Applies a multiplier to the CV

Selects the
interval to be

Final Interval Display
Shows the actual interval used
to generate the output pitch.
This may differ from the
value displayed under the
interval knob is modulation is
at least partially controlling
harmony or if the octave
switch is engaged.

Harmony Pitch CV Out
The harmonised pitch cv appears at

input to reduce or reverses ad,d E?d to.the
modulation amount. original input
note.
Modulation Source Switch
These three-position switches Overload LED
determine whether the channel’s Light when the
interval will be controlled entirely by: || harmony
voltage at the
o The CV input (left-position) output goes
. o outside of the
o The Interval knob (right-position) allowable
« Both (centre-position) MIDI note
range.

this lack.

Octave Switch
This switch
allows the
chosen interval
to be raised or
lowered by an
octave.
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Chord Frequency

Rather than only providing harmony to every note played it is possible to have the harmony pitches
remain constant for a number of entered notes thus allowing the original notes to serve as a melody
with accompanying chords occurring less frequently.

Several controls contribute to this behaviour.

Chord Frequency Knob >
This knob is used to set how many new events must arrive @ : °
before the outputs change to harmonise with the then current

note. Values of one to eight are available. There is also a ninth “"%‘ m
position marked as Random and in that position the number of

events required for a new chord will change at random g}g"* @)
whenever a new chord is generated but will always be within the

range one to eight.

CHORD
FREQUENCY

The digital display shows the number of new events that must arrive before the output harmony
changes. When this display reads 1 the next new event will trigger a new chord.

Chord Trigger Mode Switch
This switch essentially determines what, for the purposes of counting off to the next chord, constitutes
an event arriving.

Upper Position

In the upper position it looks to the pitch cv coming in and the countdown decrements every time a new
pitch arrives. That is, a pitch that represents a different note from the previous one. So, playing the
same key, for example, will not decrement the counter but playing any new, different pitch will
decrement the counter.

Centre Position

In the centre position the chord frequency controls are ignored and every time a new pitch arrives at the
module the harmony outputs will immediately alter to the corresponding harmony for that pitch - once
it is quantised into the key and scale.

Lower Position

In the lower position the chord counter decrements not when pitch changes but every time a positive
(>3.5V) trigger arrives at the Chord Trigger In jack.

If this input is fed with the trigger signal from a keyboard then the counter will decrement every time a
new key is pressed, even if it’s the same key.

Of course, the triggers do not need to be tied to new notes. They could be generated by any source but
each time the trigger countdown reaches zero the harmony at the outputs will change.
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