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  THE HELIXSONGS, AND A BAGPIPE SCALE
The HelixSongs are a set of structures made of the combination 
of two intersecting harmonic series, each spanning an octave. 

Originally the HelixSongs were made into instruments using (but not limited to) 2 inch aluminum tubing. There are three rows of tubes with an upper and lower harmonic series and a middle row where the tones found in both series are placed. 

This middle row also contains the starting and ending point of 
each series which need not start with 1 or its octave multiples. 
In fact, the one based on F uses harmonics 6 to 12. 

Later HelixSongs show different sections of the harmonic series 
in combination but still beginning and ending on a shared middle row tone.

The 11-limit and 17-limit HelixSongs in this paper contain two harmonic series that intersect at points that are a 3/2 apart. 
Wilson also includes an example where the harmonic series intersect at a tritone (10/7). 

While the HelixSongs are presented in a harmonic context and
the Diaphonic Cycles (see http://anaphoria.com/diaphonicset.pdf) in a subharmonic context, both can be realized in either form.
They can be considered complementary opposites of each other. 
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Here is illustrated the 5-tone pentatonic and the 7-tone heptatonic one has available. These types of scales he called Diaphonic Cycles which are covered in a separate paper.
The red cycle has repeating trichords (6-7-8) and the green cycle has repeated tetrachords (9-10-11-12), with both having a 9/8 disjunction. 
.
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The Helixsong can be considered an array from which smaller scales are extracted. One of the ways suggested by Wilson is to alternate between the two series by shifting to the other harmonic series via notes common to both series which appear in the middle row.
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Two different harmonic series are used in constructing this HelixSong. The upper one spans harmonics 9-18 and the lower one harmonics 8-16. There are two repeating sets: the 9-10-11-12 with a 9/8 disjunction between C and D, and 12-13-14-15-16 with the 9/8 disjunction between F and G being subdivided by 16-17-18.
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Charts showing relative sizes of intervals in the first two HelixSongs. In the upper chart, the top row represents the harmonic series 6-12 and the bottom row 6-12 starting on the 3/2. The middle row combines the notes of the lower and upper rows to show the intervals of the entire HelixSong.
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Similarly, the lower chart shows harmonic series 9-18 starting on 3/2 in the upper row, harmonics 8-16 in the bottom row and the entire HelixSong in the middle row. 
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These two HelixSongs overlap with each other in sharing a common Diaphonic scale: the 7 tone scale shown in green, starting with the bottom row of 8-12 and at the 3/2 with the upper of 9-12.
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Two harmonic series of 15-30 (upper) and 14-28 (lower). The points of intersection (231Hz and 330Hz) are an interval of 10/7 (tritone) apart. The repeating sets of 15-20 and 21-28, however, are 4/3 or 3/2 apart. These give options for repeating or non-repeating tetrachords selected from the 12- or 17-tones scales.
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This shows the relative sizes of the two Diaphonic scales from the previous page and the combined series in the middle row. The two Series share a 5-6-7-8-9-10 harmonic series.
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Here the first 11-limit HelixSong is made into a 54-tone Diamond. 
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These diagrams are similar to the subharmonic version found at the top of page 3 of http://anaphoria.com/diaphonicset.pdf. They are used to find possible HelixSongs or Diaphonic Cycles. Continued on the next page.
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A proposed bagpipe scale based on the harmonics of the drones. To avoid an unwanted cadence in slower moving music such as Pibroch, the neutral intervals found in these series are more useful than simple consonances. The 12-13-16 of both series are used with the 171 being the 3/2 above 57 (19) of the upper drone. See http://anaphoria.com/bagpipe.pdf.
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Previous and another bagpipe scale in terms of some difference tones and a proportional triad.
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