THE 12+7+12=31 GEOMETEKY
APPLIED TO 3 PEKRCUSSION KEYBOARDS

() 1975 by Erv Wilson
1219 Foinsettia Dr. L.A. CA 90046

Because this geometry is not sulted to manual keyboard design
i1ts usefulness for the percussion keyboard may be overlooked. In
malletted instruments, such as vibes, marimba, and gamelsn it pro-
vides a pattern that is easy to perform upon and one that is read-
ily understood by players with conventional training. The tuning
is by meantone Fifths (§ comma small) or by the 31 equal-tempered
Fifth of 18/31 Octave. The tuning series begins at F\ in the nesar
rank, passing thru all 12 members of the near rank it then proceeds
to the middle rank where it traverses all 7 members, and then con-
tinues thru all 12 members cf ti.e far rank, ending on B”. Thus:

start

P+ C} GY D} A} BY B} Gb Db AP EV BP NEAR RANK

F C G D A E B MIDDLE RANK

F# Cc# G# D¥ Aff F- C- G~ D~ A~ E- B~ FAR RANK
END

and according to the accompanying dlagrams.

THE CHROMASONG 31 is suited for 'vibes' and other metallophones
made of flat bars having a long ring time, and where, therefore,
damping 1s required. This is the classic foot-damper, and it damps
the back 2 ranks with the principal damping bar. An auxiliary bar
damps the front rank only. The shown diagram is a reduction of a
layout for an instrument now in construction.

THE 31-TONE TUBULONGS 1s suited for metal, long tubes. A 2-
Octave set has been cut from aluminum tubing 5/8" I.D. with a 1/16"
wall thickness (of the type found quite inexpensively at the hard-
ware store, used for electrical conduit). 1" round brass tubing
with 1/32"™ wall thickness has an exquisitely lovely tone and a
prolonged ring time, and I will use these 1n a three-Octave set.

1" square brass tubling 1s also an interesting material, but tends
to go flat if hit too enthusiastically, Perhaps one should exper-
iment also with polycarbonate (plastic) tubing.

THE 31-TONE MAKIMBA 1s suited for xylophones, also, and for
metallophones where damping is not required. This is a good pattern
for 'song-bells', and where resonating troughs are used for each of
the three ranks, would make a compact instrument for classroom use.
I have not begun construction on any instrument using this config-
uration, but do look forward to seelng any of these instruments
realized.

A possible source of these and other new percussion instruments
may be Wm., Dreiman/Bill Marimba (Good Vibes Malletworks, Inc., 407
Dover hoad, Kockville, Maryland 20850) who has expressed an interest
in bullding these kinds of instruments.

A second possible source of these instruments may be Hackleman/
Wilson Clavichord Works, 1219 Poinsettia Drive, Los Angeles, CA 90046,




THE %1-TONE SCALE, MEANTONE CYCLE
ITS MUSICAL RESOURCES AND PRACTICAL APPLICATION
Prepared by Ervin M. Wilson

Various historical instruments have been constructed,
providing this very important temperament with a more or less
effective keyboard. The keyboard diagram, Fig. I, provides a
meaningfully organized arrangement of 31 diglitals and optimum
manual &ccessibility. .

The musical advantage of the meantone cycle over the l2-tone
cycle, for the classical idiom, is represented in Figure II.

The applidation of the 3l-tone scale to significant melodic
and harmonic developments 1s demonstrated in Filgure III.

Traditional notation, in fact, invented for meantone and
Pythagorean tunings, applies directly to thls keyboard. The
dlagramatic notation, Fig. IV, 1s very useful and easy to learn.
Figure V 1s merely & sheet of notation paper for this schems.

The 3l-tone system, meantone cycle, will have wide appeal
for the reasons listed below:

1. Simple and elogquent aural preference.

2. The wide acceptance of meantone tuning in Europe for
hundreds of years. The vast body of musical literature
concieved in this tuning.

3. Superior orchestral and choral accompaniment, for the
concert hall or the church choir.

4, The ease with which the musiclan may transfer his past
learning from a l2-tone context to a 3l-tone context.

5« The logical extension of significant melodic and harmonlc
possibility; thils, in reconciliation with an accepted
musical idiom, and in a single organized tonal system.

6« Greatly increased correspondence to historical and ethnic
scales, including persistent Jazz inflection.

7« A stimulating medium for the composer, the experimentalist,
and the everyday musical adventurer.

8. Obvious application to the eerie and special musical
effects for the cinema, television, and radio.

9 TUndiluted novelty.

- Published May 24, 1961 by Ervin M. Wilson, 1832 purdue, Los Angeles 25,
California. Additional copies: 25 ¢

Copyright 1961 by Ervin M. Wilson



The keyboard 1s a symetrical arrangement of 31 digitals per
octave, based upon the familiar pattern, and systematically
tuned to 3l=-tone equal temperament.

While the 3l-tone scale 1s thoroughly justified as the cyclic
fulfillment of meantone temperament (all 31 intervals could
be found on Handel's organ), it 1s a most fortunate and happy
coincidence that the harmonic series 1s also approximasted in
this division with exceptional efficiency. It 1is, in fact,
the first division of the octave to provide a satisfactory
approximation of the harmonic series, 1 thru 16. Although
the 13th 1s somewhat sharp, especlially in relation to the 9th,
1t 1s not unbearably so. The series, 1 thru 12 1s sulted for
“ harmonle synthesis; 1 thru 16 for melodic and general harmonic
purposea; 1 thru 26 for chromatic melody & complex harmonic
purposes (the 17th and 19th being quite sharp). Thus, good
harmonic and melodic results are obtalned by expanding the
principle of the Major trlad, harmonics 4, 5, & 6. Nelther
the 1l2-tone nor the 24=~tone system provides even a sultable
7th harmonicl

By virtue of equal division the equivalent subharmonlec seriles
i1s also obtalned. It so happens that the subharmonic series

1s the basls of a vast system of scales and modes derived from
the equally divided string or the equally divided column of

:ir (folk flutes, etc). These scales originated with the first
cave dwellers who began boring equally spaced holes in their
bone whistles; they are still found almost anywhere on Earth,
(Ref: The Greek Aulos, Kathleen Schlesinger) Of the principle
tones, /16 thru /6, the 12-tone scale systematically censors
the /l4th, /13th, /1lth, & the /7th. In the 3l-tone system

we are privileged to borrow not only the melodies, but also

the beautiful scales of nelghbors; from Peru, Turkey, Japan,
Yugoslavia, Africa, Java, ===

In addition, the pentatonic, dilatonlec, chromatic, & enharmonic,
(19-tone) species are inherent in the 3l-tone division. These
are provided, in thls keyboard with logical and contiguous
fingerings, and greater fingering homogenlety than 1s possible
on the 12-tone keyboard.



2. A
1. A-

3. Bb
4, R}
5. R
6. B
P
8, C

9., C

10 c#
11 Db
12 DF
13 D
14 D+
15 D#
16 EPp
17 E
18 E

19 E

20 Fi
21 F

22 Fz
23 FPH
24 Gb
25 Gr
26 G

o GF
28 G#
29 AP
30 Al
31 A

13,75
14 .06
14,39
14,70
15.04
15.38
15.72
16.08
16.44
16.82
17,20
17.58
17,98
18.39
18.80
19.23
19.66
20.11
20.56
21.03
21.50
21.99
22.49
23.00
23452
24,05
24459
25.15
25.72
26430
26.89
27.50

27450
A8 le
28,.,7€
29.41
30.07
30,75
31.45
32416
32.89
3363
34.39
35.17
35496
36478
37.61
38.46
39433
40.22
41.13
42,06
45.01
43.98
44 .97
45.99
47,03
48,09
49.18
50.29
51.43
52459
55.78
55.00

TO THE 31ST ROOT OF 2 (1,0226114357)

PITCHES OF THE 31-TONE SCALE
HUYGHEN'S MEANTONE CYCLE

BASE A 440

Issued by Ervin M,

55,00
06.24
87 .52
58.82
60.14
61.50
62.90
64 .32
65.77
67 .26
68478
70,34
71.93
73455
75.22
76492
78.66
80.43
82.25
84.11
86.02
87 .96
89.95
91.98
94,06
96,19
98.36
100,59
102.86
105,19
107 .57
110,00

1156.00
112.49
115,03
117.63
120,29
123.01
125,79
128.64
131.55
134,52
137.56
140.67
143,85
147.11
150,43
153.83
157.31
160.87
164.51
168.23
172,03
175.92
179,80
183.96
188.12
192,38
196,75
201.18
205.73
210,38
215.14
220,00

220.00
224 .87
230,06
235.26
£240.58
246,02
251.59
257 .27
265,09
269,04
275.12
281,34
287 .71
294.21
500,86
307 .67
314.62
321.74
329,01
336.45
344,06
351.84
359.80
367 «93
376425
384,76
393446
402,36
411,45
420,76
430,27
440,00
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440,00
449.95
460,12
470.53
481.17
492,05
503 .17
514,55
526,18
538,08
550,25
562,69
575441
588,42
601,73
615.34
629.25
6435.48
658.03
672.91
688.12
703,68
719,569
735.86
752450
769452
786,92
804,71
822.91
841,51
860 .54
880,00

880.00
82980
920425
941.05
062433
984,09
1006 .34
1029.10
1052,37
1076,16
1100,50
1125,.38
1150.83
1176.85
1203.46
1230,.,67
1258.50
1286,96
1316.06
1345.81
1376.24
1407 .36
1439.18
1471.73
1505.,00
1539.04
1573.84
1609.42
1645.861
1683.03
1721.08
1760.00

1760.00
1799.80
1840.49
1882.11
1924 .66
1968.18
2012.69
2058,.20
2104,.74
2152 .35
2201.,00
2250,.,76
2301.66
2355.70
2406.92
2461,34
2517.00
2573.91
2632.11
2691.63
2752 .49
2814.73
2878,37
2943.46
3010.01
3078.,07
3147 ,67
3218.84
3291.63
3366 ,06
5442 .17
3520,00

3520,00
3599.,59
3680,98
3764 .22
3849.33
3936 .37
4025.38
4116,.,40
4209.47
4304 .66
4401.,99
4501.52
4603.31
4707 .40
4813.84
4922,.69
5034.00
5147.82
5264 ,.,22
03835.25
5504 .98
5629.45
5756.74
5886.91
6020,02
615€.,14
6295.54
6437 .69
6583.26
6732.11
6884,34
7040,00

7047 ,00
7199.18
7361,97
7528.43
7698.66
7872.74
8050,75
8258 79
8418,¢5
8609.31
8803,98
9003.05
9206.62
9414 .80
9627.68
9845.38
10067 .99
10295.65
10528 .44
10766.51
11008.96
11258.91
11513.49
11773.82
12040.04
12312.29
12590,69
12875,38
13166.51
13464 .22
13768.67
14080.00



units

0/31
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i

1
1.0204165
1.024
1.04125
1.0449066
1.048576
1.06624
1.0699844
1.0737417
1.0918298
1.095664
L.1141215
1.1180339
1.1219599
1.1408605
1.1448666
1.1682412
1.1723433
1.1920928
1.196279
1.2004794
1.2207031
1.2249896
1: 2456255
1.25
1.2543692
1.2755206
1.28
1.2844944
1.3061332
1.31072

Lvu/d

+21

—23

+28

=34
+16

+35
+4

BT
+23

-39
+11
-20

b
0

N
S
W]
bk

<l

V)
Nbis
SSE

S
NbL
Shk
NbE

NEbE

S
NbE
SOE

NEBN
Sbl
NbE

Shbis
Shi
NN
ool
bk

Nitbl
Sb
NNE

Sk
Sblu

cents
0

34.989468¢c.

41.05903 ¢,
69.980133¢c
76.048897c¢

°

82.11766lc.

111.03876c.
11710075 ¢,
123.17629¢.
152.08779%¢.
158.16655¢.
187.08806¢c.
193.15682c.
199.22519¢.
223.14709c.
234 .21545¢,
269,20572¢c.
275.27408c.
304.19598¢c.
310, 264775¢.
316,332T10.
345.25462¢,
351.323380.
380.244438c.
386.313650.
392.38201c.
421 .,30351¢.
427.37268¢c.
433.44064¢.

- 462.36254¢.

468.43131e.

log
0

.0087774
.0103000
0175551
.0L90775
.0205999
.0278550
« 0293757
.0308998
.0381550,
.0396774
.0469326
.0484550

.0499773
O5T2326
.0587549
.0675325
.0690548
.0763101
D778325
.0793547
. 0866100
.0881324
.0953875
. 0969100
.0984323
.1056875
.1072100
.1087322
.1159875
.1175099



units

13
13
13
14
14
15
15
15
16
16
16
17

il

« 3326

.3374806
3421772
.3647872
.36958

.3926518
.3975423
.4024499
1.4260756
1.4310834
1.4361086
1.4603015

N e = i

1.4654292

1.490116
1.4953488
1.5005993
1.5258788
1.531237
1.5570318
1.5625
1.5679865
1.5944007
1.6
1.605618
1.6326667
1.6384
1.666
1.6718507
1.6777216

+32

+20

+39

NIV
Lbi3
Sbi
NEBbN
SEbS3
NN &
NEbL
S5L
NEDbN
SEbE
SbE
NE
SEDS
HNE
bk
S84
NzbN
SEbL
NNE
NEDbE
SEbS
HEDbN

Esi

n

cents

497.35241c¢.
503.421570.
509.43994c,
538.41144¢,
544.,48021 ¢.
573.40171c.
579.4T7047c.
508.53924¢0,
614.46074c.
620.5295¢.

626.59787c.
655 .5197Tc.
661.58F(3¢.
690.62604c.
696.5734c.

702.64637c.
731.56867c.
737T.63703¢.
66, 55813¢.
Ti2.6273¢.,

778.69606¢.
807.61716c.
813.68633¢c.
819.75469c.
848.67619c.
854.74496¢.,
883.60606¢c.
069.73522¢.
895.80399¢c.

log

. 1247650
1262875
.1278098
.1350650
1365874
1438426
. 1453650
. 1468874
1541426
.1556650
.1571873
1644426
.1659648
.1732493
1747425
.1762647
.1835201
.1850424
. 1922975
.1938200
.1953424
. 2025975
. 2041200
.2056423
. 2128975
. 2144199
. 2216750
. 2231975
. 2247199



0/31

1.705984
1.7119751
1.746928
1.7530624
1.7825945
1.7888543
1.7951358
1.8253768
1.8317866
1.862645
1.8691859
1.8757492
1.9073485
1..9140463
1.920767
1.953125
1.9599833
1.9930008
g
2.0070226
1.0035113

Livu/a

+22

=26
+24

A

NE
SEbE
&NE
SEbS3
EDN
b3
Dok
NEbd
SEbE
NEbN
EbN
BbS
e
LSE
35E
ENE
SE
NEbN
EbSs
S8bs

SbiW

cents

924,72469¢c.
930.79425c.
965,78412¢c.

971.85289¢c.

1000, 7143e.
1006.3431c.
1012.9115¢,
1041.833c.
1047.9017c.
1076.8232¢c.,
1082.892¢c.
1088.9604c.
1117.8823¢.
1123.9506¢,
1130.01686¢.
1158.9413c.
1165.0097c.
1193.93068e,
1200e.
1206.0633c.

6.0683651c.

log

.2319749
.2334975
. 2422750
. 24377974
. 2510526
. 2525750
. 2540973
.2613525
. 26238749
. 2701301
.2716525
.2731748
.2804301
. 2819524
. 2834746
2907301
.2922524
.2995075
.3010300
3025523
0015223
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Bu £ novw M, Wlaow
Circa 1957

JUST INTERVALS IN CLASSICAL CONTEXT COMPARED WITH 31-TONE EQUAL TEMPERAMENT
(12-TONE TEMP REF. AT BOTTOM OF PAGE)
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FIG VII

INVERSIONS (MODES) OF THE UNDECUPLE SUBHARMONIC (EQUI-SPACED FLUTE) SCALE
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| A TABULATION OF TETRACHORDS
- IN THE 3I-TONE SCALE
© 1976 by Erv Wilson
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Variation on a Keyboard by R. H., M. Bosanquet (60:24)
Showing the 3l-tone Scale

Design (:) 1974 by Ervin M. Wilson, all rights reserved.
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(©) 1975 by Ervin M. Wilson
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THE FABER-BOSANQUET KEYBOARD |

( Showlng the 3l-tone Scale )

Design () 1974 by Ervin M. Wilson
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7-5-7-5-7 KEYBOARD
WITH 31-TONE SCALE
(©) 1974 BY ERVIN M. WILSON
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) __3I-ToNE PiPE ORGAN , Reg Fokker/JanKo Keyboard HEE
L i ® 2006 by grvin M, Wilson ks
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DIAGRAMATIC NOTATION FOR THE 3I1-TONE SCALE
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