The Laws ot
Harmonics

diagrams

Siemen Terpstra

www.siementerpstra.com




The Hgtmgntg ,Sev-ieg : The Cirst 32 Harmonics om Fuwo{amerd’af \\C”

/Ab

i it e %
'”9' ,‘E? y A 4‘ ‘

l\\ 1 :v:#l__’_

0 _'.T_‘—;L

RE

PR ®

we_'o';:'—‘-'
112831915 6 71919 00 12 8 % B 17 19 1% 20 21 22 723 24 25 26 27 2% 29 30 3} |32

Ak F¥ Gx Ak F¥ GX A

ClC|6|CclE G lc|D E [F 62X gk Bl ClvDb DEb E W EFf 6b G Ga QX /A B, 1B 1ch| C

The Sub-harmaonic Servies : The first 32 Sub-harmonics on Fundamental *C”
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Qci«vz—egqu(amt interval size (in Cents v Degrees) For the Harmonics (to 12%)

,2,4,%,16,32,64,128 = 0= 0°(c)
3,6,12,24,4%,96=70/155°=210.51°(G)
5,10,20/40,80=3%¢.314-“= 115.89°(E)
7, 14,2%,56,112=968.826= 290.65°(A#)
9,1%,36,72,=20341= 64.17° (D)
1,22,44.8§=55.318°= [65.40°(Gbb)
1%,26,52,104=840.52% “=252.16°(6x)
15,30, 60,120 = |0%%.269°= 326 4%°(B)
17,34, 6% =104.955°=31.49°
19,3%,76=297.513°=99.25°
21,42,94=4T0.1%1 = [41.23°
23,46,92= 628274 = | §34%°
25,50, 100=772.627=23.79° (6#)
27,54, 10%=905,965=271.16° (+A)
24,5%,116=1029.577°=308.¢7°
31,62,124=|145.036°=343,5/°
33,46=53.273°=154%°
35,70=195,140° =44.54°

37,74 =251.344°=75.40°

39, 79=342.493°=102.74°

41, 92=2429.062° =12y 12°

43,96= 5/1.518°=53.44°
45,40=590.224°=177.07° (F#)
%7,94-= £65.507°=199.45°

49. 9 a737.652° =221.30°

51,102 =¥06410= 242,07°
53,106 = ¥73.505°=242.05°
55,110=937.432°=2¥%1.29°
57, 114 = 499,468 =299.94°
59,119 = 1059.172°= 317,15
6l,122=1116.%5°=335,07°
63,126=1172.136°=35(.%2°
65=26.94°= ¥,05°

F= 79 W071°=2319°
69=130.229¢=29.07°
Ti=|19.687°=63.9(°
15282 7789°=(¥%.34°
15=274.5§2°=%2.37°(D#)
17 =320, |44°=96.04°
19=364.537°=/09.3¢°

¥ =407.920°=122.35° (/E)
§3=450,047=35,0]°
¥=1.2¢1"=I4713¢°
§7=53(.532°= |59.4¢°
£9=570.980"= |'1L.24"
91=609.354°=192.%1°
13=646.99|°=194.10°
95=6¥3.¥27¢=205.15°

91=719.995°=215.97°
49=755.22%°=2226.57°



101=T7%9.954° = 236.94° [15=1014.5%8 = 304.3%°

(03 =923.90(¢ = 247.14° [17 = 1044438 = 313.33°
105=§57.095°=26713° 114=1073.7%1¢=322.13°
107=889.760°=226£.93° |2[=1102.636°=330.79°
109=92L 821 =2 7(.55" 8241310175593

1 12953.299° = 2v5.19° 125=115%.941° = 347.4%° (B#)
[13=9%4.215°=295.26° |27 =2 1 ¥6.422%= 355.93°
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Exmmples of number sequences h&:l:led‘lb_)z a double ) , 5lqowm35€+ha{— %

sequence has an inherent Interval uansla Any number utnce
wmy he m‘l’trprd'co{ as a Harmome Series comp nom (ov<v humber)
andl also as a Sub-harmonic Sevies com onmn"'( under” number
Y€SMH‘M3 in both o visin om&{m falling' scale. The Ihferml‘l?,am le
ratos are vesented as “Bver” numbers ¥ (in WL\)CI/\ the numerator ¥s
lerraer than the ofcnam,maJror) but the opposite sense (associated
vv\{‘ Wlonoclr\o»’d{ Sf‘rma M;V:S:oy\) s Myw&rsf'ood

B-Lomit sequences
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354.360cents) is alwost identica

The two Pamaf iqms 0§ the diatonic
3 Ll)‘hl'l" EX"’Cnsloh bC)/oy;a{ Clﬁln'f'

notes resmH’s _in ilAﬁSl" l/l5{' Hhivds

(eg. between Db and F); Hence the
res triction +o eight.

5—[_;?_7) it . Exfension o€ the ‘\y{ambe stromd ”
or P olemma sequence beyond e'f}w’ notes

reSMH'S ll’) coOwm a-rclmhons, ans 5 OWV\

he vestriction to elf)ln‘l‘

€nce

c%romm+»c dxf*ens;on
A Ecerences . the ratio for E

E (5/4=73%6.34cenk).
This S;“Mm‘f'aOh |Hu5+m1‘es
the “four beat rhyf'hm"

Fov examf
to’

o : : , within the structure
s Y~ ———"  of the SMQIQ strand.
Matjor Region Co'mmol"‘Qowgrea{ Tonic Region Any wide extension of
S i o the “sinale strand " results
Sl e B in a “double’ Qeven “triple shrnd”
A—E—B—Fh #——Gn# —D#-'-A# #) A
PAYaV - N v \@g@
/ 4 / _§ W0
Dbj/\ —Eb-th \ \ / \

Ty,mcal +r:Ple strand”
Chyomatic paHerh
in 9-Limit ratios.

_F_.:y\lnarmomc GMVMS :

feh—G—DA
/\ D##/

AT,
/
Db—\A __gg,u%_,f'

SAE g S w[mc-lq

[Hus{'rajrion how tThe Z‘L{mii: rm+505 are
nmplnca( in the ‘*l‘r:ple strand.” For ?—Xﬂm[al ;
the vatio D (75/6% = 274,583 cents) becomes
the septimal ratio D (7/6=266.%7(cents).

The 7Maﬂ(rup[£ S+mnd w.‘H« n+5 0{:6515 r('ahon.‘:
/ , is shown at [eft in its
: charactevistic 5-Limit
pOilhlflm +Tln+c p?ﬁ:honfﬁ
. __DH_AW h ustrates the ratios
(R A#"' ﬁ he Harmonic Antipodes
are amenable o an
S 1=Limit substitution. For
£ example, CX (léZ ¥50¢.) can be
replaced 107 [1/10 (165.004c.).,



) .
Generation of “Quarter-tones” or Dieses

erioms $1285 o‘? emlf\mrwxonics can loe ﬂCV}er&d’EO{ b H)( us€
oS arithmetic—harmonic means . Interval sizes are given
in Cenfs For comparison , s+ar+mﬂ with the smallest ex«mples
and moviv\j to the Iowﬁes-l-:

27:29—> 54:55: 56 55/64=3|767c. The small, scP'Hmaf
56/55=31.19%c. chromatic semitone .
aemrm“zs Ysixth-tones”.

BR800 Y 1=-35.81]< “\Quar{'erxf’oncs”promimah+
50/49=734.976c. in Plato (Republic).

H3/42 = 40,137 c. —~closest epimoric ratio to Just 5Limit Diesis .
IZX/!25 = #1.05%. — Just Iy;‘/'oha‘f‘:'om, 5-Limit Diesis vratio .

20:2|—> 40:4: 42  41/40=42749<.  T-Lim}t medial (4 comma)
H2/%i= +1.7135¢. semitone gives close
approx}vna‘hom to Diesis

24%:256—> 4¥6:499: 512 419/496=45,700c. loquaSOreah 3-Limi t
SI2/491= T%.528e. media’| semitone ﬁives
Fé\‘HOS b€+ween +he \)ms‘,’
Diesis and +me‘zmri'er—
+one ./

2% 135> 256:263:270 263/256=46103<. 5-Limit medial semitone
270/263'—‘ 45476c. close to 3-Livmt “cousin’

36/35 =49 770c. — closest T-Limit \guarhrﬂ"ome’ (Archytas).

35/34 = 50,194 c¢. — <losest epimoric « ‘wation to true ‘guarter-
/ i (55;&)1. pproxi q e

[5:16—>30:31:32 31/30= 567Tc. Larae, diatonic (5comma)
32/31 = 54.964<. Just' semitone yields
‘merf’er-f‘anes' assoc jated
with Didymms Enharwmonic.

14:15—> 2%:29:30  29/28= 60,75(c.  Large, T-Limit diatonic
30/24 = 59. 6415¢c. semitone y;'elo(s over-sized
\imarfev—‘{'o;qes.'

2.5:27—> 285: 3427 26/25: 67900 c. \\A(od‘e" (6 COW)mo\) Just
27/2é:é5.337c. over-sized semitone y:ela{s
Iarﬂé ‘iumr‘f’er—{'omes.’



Matrix ‘

The 2% gb. 5 matrix is devived fromm the three axes of Just
wa'ona‘f‘)oh mdicating the 'f’umhﬂ of Just Fiﬂ‘l«s, Just Madm—
ll'\nv‘ds a( Just Miwor Thirds

Just Fifths-Fourths  Just Thivds-Minor Sixths  Just Sixths-Minor Thirds

& 5
g 7

g ST
\Ab \Eb \Bb F L & D 25
.+ \E\\Cb ‘6b/Db Ab—E‘b/ Bo /F /C 16 \\Eh

« /& \AWb \Ebb Bob Fb Chb @la Cx G.x Dx / A%\ &bb
“ /Ab /Eb \B \\F¥F \C#\ \a#H \Dﬂ= AH/ EH BH
* E# BF/\G \\D \A \E \ ‘B \"F:iir c# \ G# DH /A#\/ER \

/F 1€ /G B, Fb Cb

/Ab /Eb /BbG.bb ﬂ Abb -

Q,i*éfwxc\s.\o A——E@. \vGh -
/ N
. /ﬂff \Ab \Eb \|%

S e X

Tke gra L, slaows some g( Hne. (Vn/aor-f‘am'f' bOVma{mmf’—s O‘F +L\’~ Varions

"Cf)' ns of 9-Liwmit Just Intonation.
S
Genesis of the Matrix as Number / \
éPGFh Shows p PR
boundaries for

ei‘ ‘(—c{* 31 ef 53-et, 152 et



Two Prominant Monochords

The Cosm0|03icql Monpchord : 1:12—2:4—>4:§
The Elements
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The first Six operations (Emanations) of the sacred Monochord Science

Giiven : the open String (C). it has two aspects —
A - Mnsouﬁa‘ed. Thg Eilcne (0), the un anifested s+o|+e,
the primeval waters, the Abyss, the Chaos, the Nun,

B~ Sounded. The open string reveals The One,THE MONAD,
the element Fire' or Heaveh, the androgyne, the high fa{’

the first manifest vibrators CV€h+, +he Source, n?

: Y9
+h +€ + [ All the fer ;+ch +he u )q i

(0 Sk]ﬁrﬁeo“l':’ ZI:‘MS ’ Hérmes ,Y:lghoi‘t\“,cé rfhmun,. Sl
0

" : 3
\[—“P\MCK o
r_sd . ‘B&J
[ The 15t operation . Divide the s+rin3 in half, placing the movable
brio(ge. in The middle (The Mese)? In +he accompan imj ebble
arithmetic ’olo\ce the ‘mother bead ’ o establish lhr. atrix.
Emanation

2 THE DYAD. +he element Em-f‘h,-l-he female goo{oless,
the Mese, the Point, the Actave (micrbcasws within wacrocosm )
Cyclicml Io(cni'{{-y the +wo realms (Harmonics and Sub‘hﬂrmorﬁcs)’,
+the Other within +Zae One, the Inf‘el]irjilale Realm) the Intellectual -
Prihciple,, the Matrix of relations, thie g5t Logos (Ratio 132),
eikch the Svpiv-al of the Chomgimj, Yu‘n-Yminzq,zlg-hz, Maat,

«* Harmom‘cs (risin )SC uence - C C
Monochord (Fallinj) stguence-C C  ©
S Self-ddualin

The only ?jz.imi-l' Harmony
&

c
: 2
e ' 7y ~F
Mese

The. 2ndopera+i0h. Divide the octave in hmH:, place o pe.lob]e to
form a horizontal line (3-Limit tuning forms a line of §ifths).

Emanation; 3 THE 'QQIAD, the elemen{'gir, the male 300(, the hero,
the Other mmni&ﬁ', iversity, the Tetrachord frames, the /ine
the parraige (of 2 and 3), 72{% Soul-principle, the intervals of Powér,

A,aollo, Shuyshiva, arrow, *° HM= the Harmonic Mean (from Harmonic Suics)
HM AM= the Arithmetic Mean (from Monochord)
& G M= the Greometric Mean (+he irm‘l'ional--lempc;)

: 3-Limit 2:3:4% Dual 3:4:
1T GM Harmnics-—c R M?—I-—C i

i
Monochord—C F C M- G C
AM #*
ol 3 F e! &5
F—©)—G = 3 3 4 &)

r..\d : .L ‘bg_.‘










Table of ane F‘(C{‘ars For all numbers (Mp to ZOQL:

©) 0] 2 5% T00] 2% 52 150| 2:3 - 5%
|| X% g| 317 [0]] X 151 %

2| % 59 22.]3 102 2.-3-17 152} 22. |9
3| x 53| ¥ 103 % 153 3% |7
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11 % 57 319 107] # 197 #
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9| 32 59 % 104 ¥ 1991 3 53
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25| 5% 79 352 |25 53 L e
26| 213 14 2%.19 il 3-3.79 176 2%- ||
i1 3? 72 7.1 127| ¥ 177) 3-59
a7 18 2-3-13 29| 27 179 2949
29| ¥ 79| * 129] 3+ 43 (79] *

30| 2-3-5 %0| 2%-5 30| 2-5-13 |g0| 2*.3%.5
31| * g1l 3t [3]| ¥ IS *

33 25 g2 2. 4| 32| 2%-3 || 192 2-7-13
33| 3] g3 ¥ bl T 193] 3.4
3 2.7 g9 27.3.7 1% 267 184 22.23
35 5.7 g5 517 125 3%. 5 I¥5 5-37
36 2*.3% 76| 2-43 136| 237 136 2-3-3|
37| * §71 3-29 137] ¥ €70 11-17
3% 219 §8| 2311 139 2323 158 2%-47
29| 313 79 % [349) % 79| 33.7
40| 2%.5 0 2-3*5 o 2557 /90, 2- 5|9
41| ¥ Y 713 14| 3«47 (91| *

421 2-%:797 9 .29 42| 2-17I 192) 26.73
431 ¥ 931 3 -3 143 |1+]3 199 ¥

441 2 . H 9 2 7 |4y 2%.32 P2 9T
45 3%*-5 99 5-19 l45 5 -29 115 3-5-13
Z{é 223 4 253 |44 %731 ‘1:175 2%.7%
T U7 ¥ 471 37 K

4yl 2¢.3 1w 271 l's’tfr 9% .37 |9 2 -3%. ||
49| 72 99| 32.1] 149 ¥ 199] X
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S e
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293 X
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300
0!
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306
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30%
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310
31
312

313| ¥

314
315
36

37| ¥

31y

311
320

32
322
323
324
a8
324 2
327
329
329

330 2

33| ¥

394
%5
3%4
335
336

2|67

337) *

33Y
339
340
34
342

3 13

349 73

344
345

.
34y
349

5523
213

23929

5l

350
25|
352

2.5%7
3%.13
25. 1|

363 *

354
25%
256
397
35%

2:%-59

a9
3717
2179

309| ¥

360
361
362
3¢3
364
365

366 2

367 ¥

368
369

370 25

371
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379 9(‘

374
375
376
377
37¢

379 ¥

3%0
3%
391

3127
218l

3Y3| ¥

394
3%5
396
387
39Y

= ALE

5.7
2193
3*.43
297

3yq| ¥
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7% 2
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I7-23
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918 5N
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400
4O
402
403
o
405
406
407
40y
4oq
410
adl
g -
413
b4
15
416
417
41y

27‘ 10]

Giq| X

429

4ol *

422
427
Y24
425
476
427
429
429
430
435l

432
433
434
435
43¢
437
43y
439
440
W

447
849
Y4t
445
but
447
44y
4449

450
451
452
453
454
455
4se
457
459
459
440
4ol
462,
46%
i
4is
L6

4&7 *

tog
49
%70
171
472
479
474

475 5
476 2

477

k79 2

479 *

440
191
4§2
493
434
4g5
ty6

hyg7| X

by
499
490
4]
#92
443
4qi
445
494
497
4
449

500
501
502]
503
504;
505
500
507
50%
504
510
511
512
513
514
515
5]6
517
51%
519
520

521| %

527

523 %

524
525
526
527
529
524
530
53|
531
533
534
535
536
537
538
539

541
542,
45
54
545

546 23

547] ¥

54§
549

550
551
552
563
554
555
556

2:5%1]
9-29
23:.3-.23
1
23277
3537
%499

557 *

55¢
559
560
561
562

2. 3% 3|
|3.473
24.5.7
30117
2-2¥|

563 %

5¢H 2

565
966

b67| 3

569
569
570
571
572
573
574
575
576
577
579
579
5%0
5%
5¢2
543

5¢4 2
5¢5 3%

59

L.3.47
5-113
2293
2%.7|
2:3.5+]9

%
7 III3

5¢7 %

59
549
590
59|
592
593
5%
595
596
597
599
o




600
60|
602
603
60
é605
0
éof;
609
609
610
bl
blL
6%
64
bl%
616
6|7
bIg
619
620
62!
622

623 71

b2
625
626
627
624
629
630

63| #

632
633
634
635
636
637
63
634
640

Lal| X

642,

b3l Xk

b4t
L45
L4b

o] ¥

b4y
649

Y

SOOI
'“me

o

650
651
652

2-5%.13
37+ 3]
2%. 163

653 alé

654 2
655
656
657
659

+%-(09
513
2% 4
$ 75
21T

659 *

660
66|
662
b3
b4
bt5
bib
647
6L
b6q
670
67!
672

235

2 33|
3037
23. 93
5: 719
2-3%.37
23249
2%. 167
3223
2:-5-67
I -6l
25.3.7

673 ¥

674
679
676
677
67y
679
6%0)
bl
692

2:937
e
gz 19"

2313
797
23.5.17
3227
213l

693 *

674
635
654
LY
699
699
690

2%.3%. 9
5137
-
9229
2% 43

|3 - 53
2:%:5:2%

L1l *

692
693
694
615
676
697
679
679

2*.173
3% 7.1
2« 347
5139
23.3 26{
EES &
2317
3.23%

700
701
702,
703
704
705
7006
707
709
709
710
71l
712
713
T4
715
716
717
71

719| ¥

T20
T2
12
723
T
729
724

T2 #

729

729 3¢

T30
731

T8 2%
733 ¥
734 2
738 3 5

736
737
1%

739 *

740

T 2
743 XK

T4
145
746
T47
T4
749

750

2:3:6°

751| *

752
753
754
755
756
757
75%
799
740
¢

7¢2
743
764
T7(5
Tié
767
748

Y iiaty ol |
2. 25|
2 [3+29
515l
2837

2-379
323
2%-5-19

2:%-127
7109
25 19|
3.5 5]
2+3¥3
|% - 5‘!

7¢4| *

770
771
i1
113
17
775
776
Tk
7%
11

150 £

781
TY2
783
784
7%5
786
787
T8¢
784
790
791
792
17
794
795
796

2:5:7+]]
3257
2%.193%

2-3*.43
5%.3|
-
8737
23¢9
94|
2.3:5+(3
7l
2+17-29
3%.29
2‘#.72
5157
2-3-13|

-7
3.243
2-5.79
71173

23.3%.||
[%-6]

2-M7
3:5.53%
2% 119

797 *

74¢ 2

79

347+ 19
747



%00
(]l
g0
%03

g0 Z

%09
§06
%07
g0%

25.5%
32. g9
2« 40
(.73
2.3.47
5. 1-2%
2-13-3|
3.2(9
23.0|

g09| *

%10

2-3%.5

g11] *

92
i
l
|5
716
917
1%
914
§20

5T 29
3-271
21137
5163
2+.3:\7
H 43

+ 409
31'7 13

-5 4

g21 *

§22

2 2407

g23| *

q24
925
726

2%.1032
3+.52.]]
2-7+59

q27| *

§29
o
¢30| 2
g31
932

933 7

g3 2
§35
53¢l Z
937,
939

5 §%.25

5-93
3.277
2¢-13

3-39
5 16T
=
333
2419

¥39| X

740
g4l
£yl
§43
g4
§45
946
747
§u4g
%l

T 57

2431
3-2%I
2521
5132

P ik 3
T
24.53
3-2%3

g3t
§52

953 *

54
{55
956
957
o

1
960
g6l
962
93
g4
965
{AA
§67
gLy

ged| |

g70
zza
§13
§7H

g19 5

876

§77| *

979
87
790

791 *

992

¢33 *

§54
799
986

997 *

g9
g5
§90
&l
g92
§13
9%
¥95)

g6 2

797 3
ik
5

150
151
952

953 *

954
955
956
957
199
999
460
961
962
143
au
965
964
967
96y
¥4
970
41
992
913
974
975
976
91
1
979
950
97!
9%2

g3 *

994
995
996
987
999

110

99| *

992
173
119
115
996

197| *

1Y

111



s .

NN KK QR oI *

1050

[051] X

1052
1053
1954
1055
1056
1057
10 59
1059
1060

[061] ¥

(062

1063 XK

1064
1065
10¢¢
| 067
|06Y
(069
1070
(071
1072
107%
1074
[075]
(076
1077
1079
1074
[0%0
10¥]
1092
10§73
1054
10%5
056
1087
[0%¥
10%9
1090
109]
1092
1093
(094
| 095
1096
1097
109§
1099 7

*a@w*%*v%&*

2 3%.4|
- 157

1100
1 0]
[102

1103} ¥

[0
1105
1106
1107
[10%

[109] ¥

10
(111
(112
(113
1%
s
e

7 %

g
e
1120
2]
(122

123 ¥

(124
| 129]
[]26
[(27
[ 129

[129 %

130 Z

1131
1132
I133

Heg 3

1135
1136
1137

[13%] 2

1139
140
[141
142
143
H‘H;
14
46| 2
47
114

14




Table of Prime Numbers |ess than 2000 :

(1
1

} 2

223
AT
224
233
239
241
25|
257
263
269
27|
271
2%|
2%3
243
307
311
33
317
33|
337
347
349
353
359
367
373
379
353
359
397
40|

ok
42|
43|

433
434

443
445
457
44|

463
47
479
457
44

44

503
509
52|

5232
5 |

547
557
563
569
57|

577
597
593
594
60|
607
613
617
el
b3|

o'

643
647
653
659
66|

6%
677
693
611

701

709

719

727
7133
739
743
751

157
761

769
773
797
97
g09
gl

92|

923

27
929
939
¥53
§57
§59
§6%
17
14
L
g87
407
91|
119
929
937
94|
Q47
953
967
971
177
ag3
94
a97
1009
(013
019
102
103
(033
1039
1044
[05 |
106 |
1063
1064
097
104 |
1093
1097
[10%
1109
117
[123
|124
[15]
|15%

11673

L1711

1IRd

117

13
[2.0]

1213
1217
122%
1229
|23 ]
1937
249
1259
1277
79
1293
1254
124 |
297
[301

(303
1307
1314

132]

1327
|36 |

1367
137%
3% (

1394
(409
1423
427
1429
|433
|439
1447

951

(453
1459
147 |
4%
(43
1457
1454
1493
1499

|51

523
(53]
(543
[ 549
|553
1559
[567
[971

919
19593
1997
1601

1607
|609
1613

1619
[62.

1627
|637
657
663
1667
664

[69%
1697
1699

|709
721

[72%
(732
| T4|

I T%7
(753
(759
1717
(793
(787
17%9
|01

1Yl

|§23
(53]

| Y47
156 |

|¥67
57|

[$773

(%77
(974
1799
90 (
1907
1413
(931
|43%
(949
1951
1973
(474
117
1993
1997
1999



Toble of mixed Prime ond Composite Numbers
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wroff
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COhXI‘/DOS\‘ILC, whmcl«\ meG{:

*
= 7TU

¥
3-5-1

167) #

[70

2:-5:17

(73 ¥

|76
g0

2411
¥
2%.3%.5

(g1 ¥

186

238l

11| %

4

193] %

195

3:5:13

rmes ‘ ”S ih/ A wmean

b¢+wc ‘l’k& primes :
197 % 33| | *
199} 2- 3%{1 334 2. 167
99| % 337 ¥
205,5 4| 342 2.-32. )9
2[1|% 34T X%
7 e
=T |
22

228 22-3-14 354 2% 99
22| % 359X
231 3-7-11 363 3|
233| ¥ 367| %

Jigg f- 59 g;g 2:5-37
240 2%.3-5 374 23 b
24| * 379| %

246 23+ 41 3%(] 3127
251 % 393 %

254 2+ 127 2356|2193
257| ¥ 3%9| ¥

260/ 2%.5-13 393 3+ (3|
2.63| % 397 X
266{2-7:19 399 3-7-19
269| % 01| ¥

270/ 2-3%.5 405 3%. 5
271 ¥ H09)| %

274 2.+ |37 414 2.-32.23
277 % H19| *
279| 3%-3| 420|2%.3.-5:7
25 1| ¥ 42.1| %
S A
2%% 25-3% 43| 2%.33
293 ¥ ., T
300 2%.3-5 434 22109
307 ¥ 439 ¥
309 3- 103 44]] 32.72
311 % Hi 3| ¥
3(2/23-3-13 4461 2223
313 % H4q| s
gllg f.s 7 ;rbg;’ i 151
34| 2*- 3%+ 454|32. 5|




46| * 6 17| * 773 | % Wis

442123711 b1gl2-3-103 7%0|2*3-5-13  950[2:5*-19

b3 % 619 | % T97|% 953| %

L e e e

q

413l il - 43 636/2%-3.53 g03|11-73 9693 17- 14

49| ¥ 64| | % g09|% 971|%

4923 3.7-23 64223107 glo|2-3*%5 47 2+ 497

497 % 643 | % g1l |% q917| %

499 3 - 163 L45(3+5- 43 ¥i6[2% 5] 990|22.5.72

49 (| ¥ 647| % g2.1| % qg3| ¥

#9532, 5. || 650(2.:5%:(3 §22(2:3137 97 3 7-47

4.99| % 653 % §23| % 99 || %

5011367 656(24 . 4] §25(3:5% || 994 2771

503| % 659| % 827 % 197| %

506{2+11-23 660(2%-3-5-]]  ¢2%|2%3%.23 003 |7-59

509| % b6 | % §249| % 1009 %

IE S/ I - S gl
[

522/2-3%2.29 (75| 32.5% 46| 2-3%- 47  1016|23.127

523 % 67T ¥ g 52| % 1019 %

532 2%.7- 19 6%0(23-5-17 g55(3%2.5.19  ]020(2%.5-5|

B4 ¥ b33| ¥ 57| % |02.]| ¥

54 25. 17 637 3-229 g5¢|2-3-11-13 [026/2-3%.19

547 * IES g59| X 103 1] ¥

R an333 §82*329 geliS- T4l  103212%3.43

557| % TO1| ¥ F63| % [033] X

560 2%.5-7 708 3.5+ 47 £70/2:3-5:29 103%6|2%7-37

563 % 709 % g17| % 1039| %

5bb|2 293 TIH| 23717  §19|3-293 | O 2%.3%.29

569 ¥ T19| ¥ gg 1| % oaa%

570(2:3:5:19 123 3-24] §%2{2:32.7%  ]050|2:-35%.7

571 % T2 % g73| ¥ 1051| %

5T4H 27 4| 730(2:57% €953:5-59 1056|25.3- ||

577! ¥ 733| % 997 % 0611 %¥

5%212-3-97 736/ 2523 291 3-13-23 1062|2-3%.59

5¢7 ¥ 739 % q07| ¥ 1063 | %

B a0 et

M - A <L
10

600|23.3.5%2  754(5.13.29 924 22.3-7-11  )0¥9| 3% 1]*

601 % 757|% 29| ¥ 109 || %

604 27 151 759|3-11:23 933/ 3.3l 1092]|22-3:7-13

6017 T61|% 937| % 109 3| %
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615035 4] 77113257 Q4 2%.59 1100{2% 5% 1]
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Inventory of various number familie
%ev\cv—a'i‘e.);{ b)/ f'hi‘s Psrocedurre :am :

3-Limit
b, 1, IR M 72, 8L, 108, 144,
12, 255, 3%, 432 , li52
5-Limit ('mc.ludihgj-l.im;% supset)
$ob, 9,12, 008,90, ‘-{-5,5,20, 6,
12, £1,10%, 120, %4, 60, |60, %0,
B, 225, 240, W), A8E, 300, 324,
405, 432, 600, 625, 675, ¥10, 1152
T-Limit (rinus the 5-and 3-Limit subsets)
21 42,4, 5, 105, 315, 420, G,
560, ¥92,9%0, 1050, 1120, 176
1= Limit (minus the smaller Limit subsets )
99, 154, 166 T8 I9%, 231, 363, 462,
495, 660, 792, 825,924, 1056, 107¢ , 1089,
100
13-Limit (minus the smaller Limit subsets )
26,39, 59, 195,260, 8l2, 351, 650, 730,
¥5%, 1092




Numbers of the family grovping 27, 3" (faryﬂmgoream or 3-Limit nﬂn‘oev—s)

|| % 26| 23. 33
AR 243| 35
3| ¥ 256| 2¥
2 29%] 25- 3%
6| 2-3 324 2*. 3%
¥ 23 384 27.3
9| 32 432] 2%.33
,fz 2:'3 stzé 20;35
9 2 2
i 576 2% 3*
24 22.3 64§) 22. 3%
27| 33 729| 3%
32| 25 769 2%
o -3t g6 25.3%
49| 2.3 L 22.35
5 233 1924 2!°
6| 2é [|52| 27.3%
- |296] 2%.3%
1| 34 | #58| 2..3¢
961 2% 3 5636 29. 3
|03 2*. 33 [72%] 2833
128] 27 [a44 23.35
| 44 24-.32- 2049 2::
[62| 2 - 3% 2491 37
190 243 1908 2¥.3%

2592
2916
3072
345(
3’774

4096| 2
43 2+ 5

)

460%
5| 94
5832
o144
556
6912
1776

10 2
§749| 2
9216 2

0,36
164
12259
13, 132
13 924
5 552

16,394 2

17496

25.3‘(-
2 -3
2/0. 3
27.33

2%.35
12

g
F1. 3%
26.3%
2%. 36
2”. 3
38’

ara
25.35

19,432

9693 3

20734
23 324
24,576

26,244 2

27, 64
31,104

3274%| 2
34992 2

36 ek
39 346
41472

46,656| 2

49,52

52459 2

5529

59,04 3

62,209

v
524 2¢¥
53 [, 4ot

)

3

2H.31
q
2%. 34
25. 3¢
213. 3
2 38’
210. 33
27 .35
15
4. 37
21%.3%
2.3
3"
6,26
293
3. 2r7
2“.333
10
2% 3°

2!4
312

dome very prominant 3-Limit monochord number series -,

Dounble 612 6 :
Harmonics — C F
Monochord — C G

Dovble 72: (44 72 &1 ~96:108: [29: |44  Ancient Chinese | E
Havrmonics — C \Dﬂb Z g( \Bp C

Mownochord — C

e TS

o C
L

¥ G

\ % z
The “musical proportion.”

The Fixed (as opposed to moveable)
tones of the ancient tetrachord

within the octave . Matrix
F—O—G

ny‘l«o\ orean Pemfn{-o
Matvix . \Bb—F—O—6—D

Double 432:9¢4  432:4%86:512: 9576649 :729: 768 : S64
/A NBb C The Ist medieval madle .

.8

Havrmonics —

Monochord —

Harmonics — C D
Monochovrd — C  \Bb

Matrix

‘b F G
C b /A 6 F
Matrix :

\Eb D C Dorian’ diatonic scale .
\EL—\Bhb—F —©—6—D—A

Dovble 5134:/0368 5184 :5852:6144 4541 : 6412:T776:4192: § 745 9216: 10364
B2 F 6
A6 F /E BD

\Ab—\eb—\By—F —©—G—D—/A—E

Ab 7A

Bh C

L

3

nm

P,';ﬂlh) Mhdt

¢ scale.

Py‘H*m orean H€P+m¢(.

Fy']'lqa oreéan
Ennﬁcad .



Thc W\OS"’ im_por‘f’anf’ of er Ryf%ﬂqoremn Ih"‘ervo\‘ Ra'l'ios :

Ratio Prime Factors| Pitclh | Cents Neime ~remarks
T4 b @ 0.0 | Unison Ancient
AL 2/ . |2.00.0 Octaye consonances
3/2 3/2 G 701.955| Perfect Ficth
473 2%/3 A 49,045 PerFect Fourth (Tetrachord)
1/ i D 203.910{ Major Whole-Tone
lb/q /5 \Bb A496.09]| Comma-lowered minor seventh
27/!6 oY g /A q05.865| Comma-raised majoy sixth
32/27 25/43 \Eb 294.135| Commar-lowered minor thir
5’,/44’ 3"/2é /E H0T7.920| Comma-raised major Fhivd
IZS’/S’I 77 /34 \Ab T92.1%0| Comma-lowered minor sixth
243/12% 3%/27 /B [ ] 09.775| Schismatic comma-vaiseA seventhy
256/2‘/‘3 2%/ 35 \Db 90.225| Schismatic <omma-lowered ';‘5?!,‘;1!,,...
T29/512 X oA /FH 61 1.T31 | Schismatic comma-raised sharp Fourth
|024/729 210/ 36 F# 599,270 |Schismatic shavp Fourth
21897/204% 37/2” Dy, | 13,695 |5chismatic diafonic semitone
‘{-Oﬁé/218’7 218y 37 B |096.315 | Schismatic Just majov seventh
6561/4096 39/212 Alb ¥ 15.640 | Schismatic Just minor six+th
¥192/65¢ | 2y §* E 394.360|Schismatic Jusl-w\ajor thivd
(9693/163%¢| 31/2'% Eb 317.595|Schismatic Just mmor third
%2,168/17,6%3|  215/34 A 892.405/Schismatic Just major sixth
59.049/32,76% 319/ 215 Bb [019.550 |Schismatic Just minor seventh
65,5%6/59,047] 2%/ 310 \D | 90.450(Schismatic dust minor whole-tone
17,147/131,014 3!/ 217 /F 521.505|5¢ hismatic comma-raised Fouvth
2.62)144/177, 147 215/ 31l \G 678.495(Schismatic comma-lowered €ifth
B3GR 31420 % 23.460|Schismatic comma (Ditonic)

Pattern on the matrix:

B Ft /Do o—EL Bl L F©— G DA %F%ﬁb—?\l——fb 5

Due to the near idemLﬂ')/ of schismatic rela-"ions, the matrix

may be vedrawn as’:
\

“MbE

C

\6

A—E

& 6 /v B /F /Db

\
8 F%ch/ DAP—IE",
/F#/ Db Ab—Eb /Bb //F /€

Matrix as an expansion of prime factors ¢

2% 2 g0 Z% 7T 25 4 2
3

e

3% 37 38 3% 3% 33

Ly 3

|

& 5
123}‘3‘

® ¥ ¢ 3 &

e M



Prominant pyHmﬁomah Interval Ratios drawn on the circular ﬁmpl« .

showing the close sim;lqri+)/ betweeyy 3-Limit Just [ntongtion and
the 53%E.T. <losed cycle .

Intervals ave Pa'wea( with their inversions by COVme.(J"mﬁ [ines .
/A A
—_—~ S
” 27 B276% Ab :
T2 19,693 \ Ab

6961

—

3096 12¢
£ ¥

o

//

j /
/ 12 =
517 / FHF
Q\ 724 , Fi
\\ ~ 117,147
§ \Z 131,07 I

B
\\

56

32 19493

\ 27 16,3%% /E .
\~ " E ¢ H\Gehes:s_
S — 0 e Matvix
NEb Eb AS umber :

Y e



Numbers of the family grouping 2%.3b.5¢ (Babyfoman or B-Limit)

QAR CN-FON —

240
M3
250

256| 2

270

2%8 2

300
320

3¢ 2

360
375
384
100
405
%32
450
490
46
500

512 2

540

574 2

600

625 5

6140
64
675
120

s 3

750
763
§00
g10
g6t
900
160

972) 2

1000

024 2

|0§0
1125

s 7

1200
1215
1250
1250
1296
1350

(440
|458]
1500
1536

|600| 2

[620

1728 2

|00
1975
1920

1944

2000 2

2025

204§ 2

2160

2187 3

2250
2304
2400
2't30
2500

2560 2
2994 2

2700
2990
2916
3000
3072

3129 5
3200 2

3240
3375)

3456 2

3600
3645
3750
3940
3§99
4000
4050

4076 2

4320

43 2

4500
460
4§00

4560
5000

2°. 315

5120
5184
5400
5625
5760
5¥32
6000
6075
b4
6250

6400 2

6440

6561 3

6750
6412
7200
7290
7500
76%0
1176

§000| 2

g100

192 2

q610

§Tty 2

7000
1216

9375 3

9600
1720
10000
0,125
10, 240
IO 36
IO §00
‘0,735
11,250
[ 520

66 2

12,000
I2 150

|2289) 2

12500
12700
12‘160

13!21 2

13, 500
13 §24

2|0_5
26.3%
#3.43. 52



I 400
14,550
15000
|5 360
l5552

l5€25 5
léOOO 4 &

16,200
16394
6975
17,290

(T496 2

15000
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5,432
I8 750
14200
19, 440

l‘l 6§3| 3

20, 000
20250
20440

20734 2

2! 600
2! §70
2’). 500
o 040
23, , 32

24, 000 B

9.4 2300
24 576

25000| 2
25400 2

25 920

zé 40 2

27000
27,643

zsf 125 3

ZS’ 900
2'7 160)
30 000

30 375 3

30720
30 104
31'250

31 0 2

32 400
3276?
34, 905

2 750

a97.32.5%
24.3.54

2.33.54

34 560
ot 992

36 000 2

36 450
36,904
31 ’500
39400
38’ %0

3‘1 366l 2
‘I‘OOOO 2

‘l‘O 500
40, ‘160
472
44200

43740 2

45,000
44080
44656
46,975
14000
48400

q 152

0000
50,625
51,200

5, , 40

5 2,‘#77 Z

54,000

5‘!- 675 3

55 296
56 250
57 600
58’ 320

59, "9 3

éoooo
60 750

bIH0| 2

42203/
62 500
wooo
)
(5534
65610
é’/ 500
6‘7 120

69, 494 2

72 ,000
77 00

73 72 2

15, 000

76,400
11,760

1%,125| 57

79, 732

30 000| 2

¥1,000
1,920
52,944

34, iy 3

g6 ‘fOO
S"I 480
10 000

1[,125| 3

‘12 160
‘13 iy
13,750
16,000
97,200
18,304
‘I? 415
100’ 000
|01, 1250
102400
(03,680

lO‘I-‘T?é Z

03,000
10‘1 350

HO 515 2

112,500
115,200
16,640

H?O'ﬂ 2

mo 000
| 21,500
122,990
| 24546

125,000| 2.
|2.Yooo 2

31 ’¢00
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13!220 # 5
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2§8000

291/400| 2-3¢.5

294912,
295249
300,000
303,750
307,200
311,040
312500
314928

320000 2

324000

327680| 2

329,050

33(77¢] 2

337500
345 600
349920
354,294
340,000

364,500 2

348,610
373,24%
375,000
384,000
33¢,900

390 4625| 5¢

3932 (6
29% €60

400,000 2

405 000

409,600, 2

414,720
419,904
421,875

432,000 2

437400

442 369 2

450,000

455 25| 3

460700
446,560
443,750

412312 2

450,000
#%4,000
4491520

492,075 3

497,664
500,000

506,250

512,000 2

51%,400

5242%8| 2

524 990

531 3

540,000
546,750
552,960
559,972
562500
576,000
593200

bg9924| 2

590490

600000| 2

£07 500

LI H00| 2

622,090
625,000
629 956

640,000| 2

445000

(55360 2

£56 100

663552 2

475,000
691200
699 740
703,125

70¥,5¢9| 2
720,000| 2

724,000
737,250
746,416
750,000
76%,000
777,600
751,250
756,432
757320

£00,000| 2

¥10,000
19,200
§20,12:5
Y29 440
39,%09
¥43,750
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21.3%.5
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Iwportant B=Limit ratios between /| and 2/1_: (incluoes 3-Limit)
T Rafio [Prime Fachrd Pif<h Cents Name-remar ks
/1 I/ C 0.0 | Unison Ancient
271 271 & }1200,0 | Octave Pev-fect
3/2 o ¥ i | G 70 1.995| PerSect Fift, Consonunces
4/3 2*/3 F 49, 045 PerSect Fourth
5/3 5/3 A Y9+t 359 Just Major Sixth Medial and
5/4% 5/2% E 3%6.31HJust Major Third [VnPUFed-
6/5 2:3/5 Eb 3|5, 41| Just Mivor Third Consonances
¥/5 23/5 Ab §13,68TJust Minor Sixth
/5 ¥/5 Bb | 1017.597|Just Minor Seventh
¥ ' 3%/93 D 203.910[Just Majov Wholetone
lo/9 2-5F58 1 D | §2.490%"dust Minar Wholetone
[5/8 | 25/2%| B | 1089269 ust Major Seventh ,
16/ | 2%/3* | \Bb | 496.090|Comma:jowerecd (Brthagorean) Seveith
16/15 24/3+5 Db [ 11.731Just Diatonic Semitone
25/16 4 5 GH# | T72.627ust Augmented Fifth
25/ 1% 62/2-%'1 NFF 56.71%|Comma-lowered Augmented Fourth
25/24 | 5*/2°.3| C# 70.673Just Chromatic Semitone
27/16 33/2% /A 405. §65|Comma-vaised (P Jrhajore«n)Major Sixth
21/ 320 2/9%:5 I 519.552{ Comma-raised Fouv th
27/25 3/5% /Db | 33.237| Comma-raised Diatomic Semitone
32/25 25/ 5% Fb 427.342 Just Diminished Fourth
32/27 25/ 23 - \Eb 294, 1%5|Comma- lowered (&ngovem)Mimr Third
36/25 |2%.3%/5 Gb 631.293Just Diminished Fitth
4o/27 |2%-5/33| \G 650.449| Comma-lowered Fifth
45/32. | 3*.5/25 F# 590,224 |Just Auﬁmewf'eo( Four+h
45/25 2""3/ 5N Ch | 129,327 Just Diminished Octave
50/27 -52/331 \B 1066.762| Comma-lowered Mn\;or Seventh
t4/45 | 26/23%5| \Gb 609777 Comma-lowered Diminished Fifth
75/64 |3:5%/26| Di# | 27T4.5§3 Just Augmented Second
%1/50 3‘*/2-?" /Ab 935, 192|Comma-vaised Minor Sixth
¥/ b4 34/2 ¥ -3 407.%20|Comma-raised ( on‘l‘haﬁorwn)/"lajorniva(
S’I/S’O 5 A i /C 21.506 Syn+onic Commat
l00I%] (-8 /3% \E 364 $04| Comma-lowered Major Thivd
125/4‘{‘ 3/26 B#: I 155/.(‘-{‘#( Di&S\'s—lowtrw( ch‘a\lc (Au\ mtn‘{’tJ SEV(V)ﬂq)
[25/72 | 53/23.32 \A# 955.03 | |Comma-lowered Augmented Sixtl,
125/%| 53/ 34 \G# TS1.1 |S’Cl{Smo\-misw{,Commar‘awww( Awsmcnh(,{ 6
125/96 | 53/25-3 E# 456,996 Auﬁmenfcd MaJ'orqu':ro(
|125/10% | 53/2*33 \D# 25207 4Clisma-raised, Gmma-lowered Au?‘mm’rczf Seco
129/75 | 27/3:5%| Bbb 925.4] 6| Double-Aiminished Sevent
128/ 91 | 27/3% | NAb | 742150 Comma-lowered (thagorean) Minor Sixth
12%/125 | 27/53 Dbb 41,059 Diesis (Enhavimonic)
35/12% | 3% 5/27| sCc# A42.179|Comma-raised Chromatic (Medial) Semitone]
|44/125 |24.32/53  Ebb | 244.94% Donble-climinished Third
[60/§1 |25-5/3%| \C | 1 7%.493| Comma-lowered Octave
162/125 |2 3%/ 53| /Fb 449.5% | Clismo\-’owtrto{)Comm-misco‘D.‘m’mishwi Fourth
192/125126-3 /53| Abb | T43.00% Doable-iminished Sixth Scvll
216/125|2%.3%/53 /Bbb A46.924 Clisma-lowered , Commu-raised Double-oAiminisredl
225/12% | 3%.5%/27| A# 476,537 Just Ausmenho( Sixth
continued
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243/125
243/12.%
243/160
243/200
250/243
256/135
256/225
256/243
32 /245
375/256
H00/243
H05/256
512/%75
512/405
625/324
62.5/3%4
625/432
625/H%¢
62.5/5|2
625/576
LHg/625
675/512
729/400
729//500
729/512
729/625
724/640
76?/625
700/729
y64/625
172/625
[000/729
fO?Jf/(,?.B
024/ 675
1024/724
1125/ 1024
1152/625
12.15/1024
1250/724
| 12%0/729
2029/024
204%/1125
204¢/1219
2.045/1%79
2.049/2025
2187/1250
2187/1290
2187/ 1600
2197 /2000

3/52
A2’
35/2%.5
35/2°5%
2:5%/35
2%/3%.5
2%7/3%5%
2?/35
245 / 29
3.5%/2%
24.5%/35
3%.5/2¥%
2%/3.53
24/34.5
5%/2*5%
54/27.3
54/24.33
54/2:35
G5t/ 29
5‘4\/26_37-
23.34-/5‘/-
3% 5%/29
36/24_52
36/2%.53
34/ 29
36/ 54
3¢/27.5
2%.3/54
25.53/4%
2523/ 5%
/5
2%.53/2¢
2Bt
b
10/ 25
31' 53/2'0
gh3 /o0
P5/20
2-5%/36
g, 5/36
354/ 210
2“/31.53
211/25%.5
211/ 3.54%
2“/3‘/‘,51
237/2-5%
37/ 2%.5
37/ 26.5*
37/24.53

/&
A
Arl
&l

Cx

150,934
HOT 118
723 46|
337143
9.162
[107.921
223 44|
40.225
476.934
6 60.995
¥62.952
T94.13H
539,103
405.%66
Il %7.43%3
¥43.2%97
639.3%9
435474
345.25%
| %].%42
62,547
47%.49%
[039.102
652,790
&il.131
266417
225415
356.70|
160,996
560.61%
764.522.
54%7.20%
54747
T21.507
5%%.270
162,950
|05%.657
296.0%9
933,525
474.543
| 90447
1037. I4Y
03911
15274
19.65%
16¥. 430
121.571
541,057

Ch’sma« [owerca{,fomma—m'\sw( Dn'm'm'.sL):A Od-o\ve
&kbm—mis&d : fomma'miswl (F Mov‘mn} Seventh
Commm-mbw{ Fn’F‘H'\

Comma-vaised Minor Third
Clisma-raised Commadowered Chromatic Semitong
Covnma-loweveo‘, Dim;nishea( Oc.‘f‘oq ve
Commm—lowercA,Dombfe—a{im:n;sheo‘ qu]rc(
Schisma-lowered, Comma-loweved ( wa;é"dﬁa‘z%
Comma-lowered Fourth
Domb(rslno\r[aenw( Fourth
Comma-loweved Major Sixth
Schisma-vaised, Commaraised Augmented Fity
Doublc-o{immislﬁca{ Fifth
Comma-raised ,Schisma-lowered Major Third
Cl; qu-m'lseo‘, Commq‘lowerco() Amjmmfco‘ Seventt
Doublrsl«arpmwf Fitth
CII'SMM"Y‘MiSQA Dim’m'\sheo{ FSFH\
Clisma-raised, Co»\mm‘lowerj,( Augmented Third|
Double- sharp Secon

P4

Comma-loweved Double-shavp Unison_,
Cliswa-lowered ; Co)mma—m'xsw()lgu ble J'-minsistycr
Schisma-raised, Comma-raisd, Augmented Thivd
Comma-raised Minor Seventhn

Clisma -mis&l,(owma-m':sw( Diminished Ficth
§chismq—miseo(,(omma—mis:d Augmznfe(/( Fo'm:‘H\
Clisma- ]owerw(, Comma-raised Double-Aimini ghe
Schisma-raistd, Comma-lowered Double-dimimished Thivl
Double-Adiminished Fourth
Pomblc—commw(owtrw{ SCCOHA Fith
(l me(A-IOW!rw{) Com mq-misvl )Dbee—p(imih't shea[
lesmo\*fowerw() Augmented Fifth - ot
Clismq-m‘nsw(,]buloc—Comma-fawuw(A wzm{u{
les»wlowevw(,_rmPlt-AiminishJ 5<l/<n‘:E\ Sixth
SchiSMM"OM"A) Cvmmq-lowww()Double-d";m’.nisl«eah
Schisima-lowered /\Mﬁmen‘kp( Fourth
§ck';smr4—m',sw()Doublc—sharp Unison
C“SmM—lownco{l_pomuc‘p{im'miSl’)ca( 06+61\/€
Schisma-raised, Comma-lowered Mivor Third
CIiSmwm‘.s(A)Double‘d{im'm‘)slww‘ sevcnﬂ-,
Schismu-lowered Pugmented Sixth
§<%5mm—miszof) Comma-lowered Oc.‘{’owoe'.Jr .
Schismataised, Comma-lowered, Double-Aimimighed
%ism\»lawcred} Commwroﬂsio(,Ma' v SFX‘H'\
Clisma-lowered, Triple-diminished Third
fclqism.«—lowcrf-o( Commm (Dia;g‘z\]syna\)
Clisma-lowered AMoJMemﬁa{ Sixth
§ch'u$ma—v‘oﬁs¢d()Daubfc-yfim;nlslqta{ SQVQnH\
Shisma-raised, Double-diminished Fi€4l,

=l

| 54195
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2187/204%
2500/2.187
2.560/2197
2125/1728
3125/ 194

3126/204¢| 5%/2
3125/21%7 5°/

3125/2304
3125/2592
3125/29(6
3125/3072
3200/2187
3375/204%
3456/3125
3645/204-
3%%9/3125
4000/ 2.197
4096/2187

4096/3125| 2

4096/3375
4016/3645
4374/3125
4+60%/3125

5194/3125| 253

5625/4096
5¥32/3125
L075/4096
6144/3125
6561 /4000

6561 /4096 3%/2

6561/5000
6561/ 5120
65¢1/6250
6561/ 6400
Y000/656 |
¥192/5625

9192 /6075| 2'3/3

§192/656]

9375/ %192| 3:5°/ 2.

10,000/ ¢5 4 |

10,015/g(q2 )

IO,Z‘I-O/égél

10,'135/ ¥192
12,900/ ¢45¢ |

12,990
g 5!
15625/ 414¢

15,625/92 16
19,62 /’0,369

37/211

2*.5%/37
2.5/37
55/26,33

113, 6%5
231.570

272. 629

1025, 704 lisma-vaised

§21.79H
1%1.569
617 954
527.659
323,749
[119.939
29.136
659, 94|
§é6%.506
174.296
99¢.0H4
37%.20¢6
|045.253
10%6,%15
465,431
335. |94
201,956
5%92.116
672,3%|
§76.25]
549,(65
1090. 6]
692,402
| 170.3%6
¥56,.699
¥15, 640
470.3%5
424,324
4,071
43,0/3
343,30
650,935
517.59¢
3§4.%60
233,524
729.6]5
366.761
770,674
#99.999

156.9%7
117.%92
004, 197
11370
710.062

l
1
!
l

C.oh-l'inu\ao{ pver P«ae

S’.ﬁ'ﬁha— lowevcd) CI[SVM\-VM kc(/{, Commq-m i s:j

Sehisma-lowerdh Cliswa-raised Dpuble-s hayps

| 15.929] Cl"fma'm\’“d, Comma-lowered Diminishech Octae

Schisma-raised Diatonic Sem’uf'oatahd,
Schisma-lowered Auo‘]manrea( Second
Minor Seventh
Clisma-vaised Mivor Sixth
Clisma-vaised, Comma-raised Fifth
CUSmn-vqiscd, Comma-lowered Fi£th
Clisma-vaised Comma-vuised Four th
Clisma-raised Minor Thived
Clisma-raised Diatonic SCM;+0”€
Clisma-vaised, Comma-ratised Unison
Schisma-loweved ,Doublc-auﬂme nikd Fourth
Schisma-raised, Comma-lowered SixHa
Clisma-loweved, Comma-lowered Second
Schisma-rassed 3 Comma-lowered Minor Seventh
Clisma-lowered Mﬂjovm')rd Sacenil
gd«ﬂsmq—lowcred ,Ch’srna-ra ised ,Two Com ma:’owud
Schisma-—[gwued MaJ’or Seventh (‘ay%"go‘ftc
C|[smA‘lawerLA,Comma—lavvucol Fourth
Schisma-loweved ; Comma-raised Minor Thivd
5chisma-lowerved Wholes{-ep
Clisma-loweved Augmented Fouv th
Clisma-lowered, Gomma-loweved Fif+h
Clisma-loweved Maior Sixth S5
Schismat Clisma-rajse ):Doub,c-o{'\m'miskto(k
Clisma-lowered Major Seventh
&h{sma-misw(, Gwmma-lowered F;€th
Clisma-lowered, Comma-lowered Octave .
Sl.hisyna—m'\swf, Clisma-lkuw(, Comma-lows{':c:f
&h]sma—misw{ Minov SiX'Hq (Vy“’mgw
Schisma-raised ) (‘ Sma ‘[owevﬂo{ )Qmm - ‘awere
Schisma-retised Dinyimished Fourth

kamo\-{oweyea() Qmm'misw( waa»,i: ;ichnc

S hisma-vaised Double-Aiminished Wholeste f
i
Schisma+t Climn‘faweréo(lpau\olt “shavp Fourth
S<hisma -10wcno(, Comma-raised Fourth
Sehiswey- loweved MajorbemA
Schisma + Clismaraised, Omma-raised Scam)
ihi‘ma“/owcrw(, Commas CliSMA—rD\'\Sw{ F)E‘Hq
S(L]'\SMA'PMiSQd) (Comma-lowered Maior Thivrd
S hisma-lowered Aug mented V.‘d’l«
Schisma-raised Fourth

<

S hisma-loweve /—\Mﬂmanka( Seventl,
Schisma- Clisma-Comma-raiced MaJ‘or Seve n‘H,
Clisma-vaised, Gmma-lowered Minov Sevent)
CliSmo\-m{sco{)COmmq—m}sea{ qu'or Sixth
Clisma-raised Fifth




15, 49.&% | 664
15,615// 2,254
19,625/13 122
15,62%/)3 324
15,625/15 562
16,354/9 375
14,3?4-/10) 125
| 6,3?4/;0)‘135

16,%75/14 354
)7,‘{-? 6/' 5,é25
19,225/14 3g41
1%,432 /, 5,625
14,693/,0 000
19,643/ 10 240
19,6¥3/2 500
19,6%3/12,800

lq,6?3/' 6,000
17,69%/16,384
20,000/19 ¢¢3
29430/19,6%3
20,738/5 425
23,3157, 5,69.5
2%, 576/15,62.5
25009/19,4%3
'2-5,.600/,5,)6 ?3
262415 425

26125/1¢ 394
20,375/16 35 4
31, IO"L/I5,625
?":2'50/1ﬂ,6$’3
32 ,000/’1 93
32%/14,975
37.)765’/,(()7_25
32,%6%/1q 043

16,3%4/ |5 425 2!%/ 5

14,683 /)5 425 3

27,615/15 625| 2

5é/9%.36
56/212. 3
5¢/2-3%
56/ 27.353
5¢/26.35
2!4/3.55
2/‘[-/3‘(‘.53
21%/37.5
1% [
23.5% /214
2%.37/ 56
36.52/ 714
alha%/ 5¢
3‘1/2‘(-, 5‘(-
3q/2u, 5
3/ 2% 55
31/29.5%
a 56
31/27.53
3‘V2W-
25.5%/31
22.5/ 39
2%.34%/56
25.36/56
2.3/ 56
23.55/ 314
2%:5%/ 3"
22.3%/56
lq 33/ 56
3% 55/2M
3%.53/91%
5. 35/56
2:5%/31
2%. 53/ 3‘!
2!5/3’5_5“}
2I5/36. 51
235/ 3‘7
2!5/31, 55
2[5/35.53
3%.5/215

_b./ %
ZoSpy,

)\>
- 3
=

1;\!

504,152
415.927
202242
212,017
g.107
166,476
%¥33,239
700.00|
2.1
51.12.0
195,503

| 94,357
2%6.02¢
[172.%%0
113 29]
7%6,026
744 969
399.71%
35, 654
317,595
27.660
6.719
14§9.92¢
93,94
784073
413,974
455 039
§97.75¢
1%7.9%3
435,479
106%.716
91,913
900.297
g4 .346
| | 45,950
1015, 643
§92.405
264,52
| 31,294
[.954

Clisz\—misw{ Fourtln
Clisma-misu{)ComMo\-misw{ Tl'ﬁvo{
Clisma-raised Comma-|owered Minor Thivd
Clisma-raised Wholeste

C lisma-racised Unison (The C(isma\)
Schisma + C/.'smq«[owcww( Auﬁmcvdw( SiX'Hq
Qh’,syno\—lowutd, Comma-miseo( Mivior 53xﬂq
Schisma-lowered Fi€th Semitone
Schismat Clisma-lowered, Comma-lowered
Schisma+C(ismwm'lsed,.Double—dim‘mishd Second
Clisma-loweved Wl«olcd’ep
Shisma-raised, Comma-lowered Wholeste p
Cl,‘gma-—loWCrw()Comma—-[thr((/( Miv\orTlﬂirz/{
Schisma-ra ised ok [isma + Comma-lowered Octave
5<h3$m«-m'xsux Dim'.m.shco! Oc‘/‘ak Sixth
Schisma-raised, Clismat ¢ Commen-lowe re(,( Mivor
&hﬁmm-m'\sea'lpoubfe-a‘im'mi shed Sixth
C‘isma-lawcﬂo()covnma-mistd MajovT})’ma(
&hima-m'\seo(, Clis‘mﬂi'fommn—]owtvw( qu',ro{
Shisma-raised Mivor Thivd
Schisma-lowered, Clisma+ Comma-rarised Unisg
Schisma-owered Clhromatic Semitone
Clisma-lowered Fourth

Cliswma- ]owerza( Fré&+h
Clisma-lowered, Comma-lowered Minov Sixth
ihismm-misu‘) Clismar Comma-raised Thivd
Schisma-lowered Augman{-wf Thivd
lesma-lowerw(}Comma—miscé( Majov S)xﬂq
Clisma + Comma-loweved Minor Seventh

Schismar ¥ Clisma-raise d Double-Slat Seventh

Clisma-lowered Octave

C(i5mm—miscd() Commar-loweved Mivor Sixt),
Schisma-lowered 5 C]isvnqrémm—m’sw( M mov Six
Shisma + Clisma-[owered Auﬁmcmlco( Seventh
Schisma-lowered Minor Severth
Schisma-loweved Major Sixth
SCL\':SWM + Cffsmw(awe rco( P\U\(amem[(‘ﬂ( 5«0;«
Sclqiswm-!owcvw() COVHma‘m(Seo( sem'.+0h¢
The Schisma

* - Erra“‘al : One roﬂ'?o IS mMSSin

I',5'75/,,02‘+| 3'572"3[ ax lO’-{-ZZIOICf\'sm«-miseo( o‘oub"e-SMrF sixth |

Sélq]SmM"ro(‘lSeA’ Commag-Jowe red Mn\)'ov Sewnﬂk

2
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A !orom'mam+ 5-Limit monochord servies : 24 - 4-§

Number Series— 24:25:27:30:32:36:4%40: 45:4¢
Kisinﬁ p{kl«— havrmwonic ({nimenc/) sptssle (¥ D FE -F G- A B C
leliml Pi#ck~sub—harmonic (moviochord ) sevies—C  Ch \Bb Ab G F Eb Db C

Circutlar The Hsin«j (F”e{t"“m}’) series :

raphs :

% N e i T
AQE—B omirred , pﬂ <rn

e€ines o Just

5 1% Intonation M&(JOV

F G—D Scale, The Juyst

T‘-Ahinﬂ matrix Muaior Triad is
Fu”)e(/( m.

The fa ”ih% (monochord ) series -

[f the Cb is
\BQ—/'F\—Q—/G’ omited, the pattern
Db—Ab—Eb ZOf(f[mi a }J?Zl5+
\ / onation 9n
Ch I“//‘limor Scale.yy he
Tbmivnﬁ Matrix Just Minor Triad
15 Filled in .,

The combined Field :

The nversion Pairs
are connected on
the ciraulmrgmpk

The pi?Lclncs F

® L e 7

\\Bh/ F—O—G /
g 4 and G ave present

\\\Db Ab Eb/// in both reciprocals,
i cb s que)/ inhabit a4 zon<
N/ of invariance uwder
reciprocation .




A significant complex 5-Limit monochord : Dowble 4320~ 640

4320:43T4:4500: 4£08: 4500 :4860:5000: 5120 + 5150 5400:5625: 5760:5¢32:£000 . L 075 -
O-%C -7/C it Db \D D T b Eb E E¥ F /F \F¥ F¥ -
U—=C Cc Db B PBh Bb /Bbb /A A Ab Abb G \G Gb ‘6b =

------- (,144 6250: 640064306561+ 6750:6912: 7200+ 72902 7500: 763057776 : §000 - §100 : 192 : §640
==\Gh Gb \G G /G G# Ab A /A \Af \Bh Bb \B B \ch C
-k Mk F WV 6 E EhELEBRD ™ /Db Db 2«# C

The tuning matrix which
combines botl, the risin
scale and the Fallimj scale.
Note the significant 2one

0% Invariapce under reciFroch‘f‘iOh.

—— ———— ._...._q,_._..:_._._.——__

\\F 6.—~\D——- —E—B—LF# I CH
N aia Eb (\ / q/g The o(o#ef L.’nes sL)owjr
-\B import davyi
L it ogans &

‘Cb‘ \G.Io— b—Ab—Eb——Bb—-,F,,c the Gield of Just [ntonation.

S 7 Note that four pitches lie
FL’ g G‘b.f?.b’ bt}’omo( the Novth- gﬂ“ﬁhpbo"‘"d “Ly

N Abb Elob /BM;’ (ov "the Clisma bowhdd?/)

/G

_\ \F#/
\Ate/Bb i The civeular qmpfq
o SRR T 3 e Four pairs of pitches
14 ”7%.'7‘5 : : Y G are S hear misses "’
\R s . ) Abb sepavated by the
B 50, 7 ,/ ':_32__ /G Clisma m'f!rVal (about
\ %y, g / . &S%o G %107 cents).
Ch Lo /// /;/ 83/2 S5 v
collBA 7 T IRENCS  The g it
s // :% et R < (455. O3l cents) and
/é:é;/ AL /Bbb (F46. ‘724- cents)
NC 160 2__4/ ﬁ=———~=3‘ surrouyw(
¥l - s\ b , _!,
C 5 o | O - E RS R e T W B ‘45'””“]:11: 'ér_}a{'(»?’gg\qgg lo+)
oy st €
£C 9%'0 S§§\\\H=== ;:,_/;7 \Fi | nTs
29, \\:Q\\\\\\\NJ 625 \FH APGF+ from C(Iqu-
) \\\\\\\ / 27/ re(o\feo( near unisons” ’
CH 1352 ) \\\ i 3
1 \ \ \ I~ a /7F most of the 4 acen‘{-
/CH# /Ig7 \\~ N \7 120 £ P,{cl«;es relate lo)/ o
Db %5 % ~\ K %‘5 \F 5)m’romc Cammq, hence
/Db ‘0/7 s E# A comma-based equal
Q/Y 4125 r 5/4. Fb a{.vmoy\ (53 ET)a\dcim‘f'cl)/
\D 125 [og % 6/5 FFroX,ma{-es this -F.cla{ of
D E st ratios.



Some additional Monochord Series mentioned :

Dual of 5-Limit 3:6 C Eh & C Eb

Seyies 10:20 0:12415: 20 t/
r-'/-n}@

A F G

Seyies 15:30 418 = 20: 24 : 30
DMMI‘ of 5 ler}"'f‘ ¥ g F Ab C —f; (d_\
Se.nes 2%: 4% 24:27:32:346:4Y F—©O—6—D
3=Limit Tetrad = 5 e & ¢
Its Dual is 40:190 C\BbG F C | BfF—0—6
Series 244y 24:27:30:32:36: 40: 45: 4y
Dla“’omc Scale in |+S G D E-FE & A B &
SW\qIHch mp‘zecg{evs A C \Bb Ab G F Eb Db C

onian Moodle \B)?f

Phrygmn Mode Fﬁg \; \D b—\Ab-Ej zf
Serits 30:60 30:34: 40:45:60 FCH
DMYG;‘I of 5-Limit 6:12 C b F & C Eb/ A

£ A G F & -4

Serles 30:60 30:.32:36:40: 45: 4§ :54: 40

Babylonian Seriés C Db Eb F. ?:b 5 C

€]
Pro inant Diatonic Pdes: C B A 6 F
\

Duml s T2 |44 F: sl
Mode 7
e Made AYA 7AW Bé N

Sevries 36.7 ‘4560 \DALA—E
Dual of 5 L\m\‘]' 5:10 36 P B A 762 D7/
C Bb Ab Eb C ﬁ
Ab—£b—8)p
Seyies 3672 36 40: 45: 47 : 54:60: b4: 72

Prominant DiatonicModes € \D E F & A \Bb C
Mnxolyohan Mode C B A0 F Eb-D-C

Aeolian Mode =
\Bﬁ—gb Fﬁﬁj

Sevies 60:120 60:72:75:80::90: °l6 100 \20
Symmetrical L B E F & A

C?;nsonqnce eragon C A Ab G F E Eb C /A’\
Core Chroma : va

Sk









Numlov.rs ot the family arouping 26" Sb

250
256
320
400
500
512
625
640
700
1000

021 2

1250
[2%0
[600
2000

2048 2

2500
2560

3125

(angther subset of ﬂ«bylo»imn numbers)

A characteristic monochord number series:

harmonics — C

monochord— C Ab Fb Dbb C

E

(4 50 100 (25 12¢
aHF B C

3200| 27.5* 25 600 2'°. 5%
14000| 25-53 31250 2.+ 5¢
4096| 212 37°000| 2%-53
5000 23.5% 32748 25
5(20| 2/°.5 40000 2¢-5%
%g 1%5;2 4060 2;3.555
2%. 50000| 2%
2000 2853 5200 2''.52
g192| 2'3 42500/ 2.5
10000] 2-5%* (4000| 2953
10240 2"+ 5 65536 216
12500 2%+ 55 79125 57
(2,900 29-52 §0000| 27-5%
5,625 5¢ 19200 2/%.5
16,0000 27-53  |00000| 25-55
1635 2.4 102400 2/2.52
20000| 2%-5%  |25000 2°- 5%
204%0( 2/%-5 |2,000| 2. 53
25,000( 23:5° 131,372 X
The 3roMFn‘nj rc[orescnl's cxlaqnsion

qlonﬁ the major

thivd-minor sixth
61><'i5 of Just hf‘or\ot"'ion " resultin
in the characteristic “an men'hg{

triad” structure and the

# diesis step interval.
Some rcPrcscn+m+ivc ra+io$:

5. (354314 cents)
Just Majov- Third

s (¢13.657 cents

Just Minor

2%4, (772.627 cents)
Just avl?menﬁﬂ{ sixth

3205 (427342 cents)
Just diminished Tourth

'2%25 (41,059 cents)

Diesis or enharmonic

125/s4 (||58.9%( cents)

Sileq

Diesis-Flat octave



Numbers of the Family qrouping 2 3b' 5C-7°( (Arclnlyf’as or"’[ini‘l')

* 2247 4322%3* 105022527 2040[*3%5 3540|2535
¥ 12023-3-5  44(|3%72 10502>3%5 219737 3959|2435
¥ [25] 53 Yug26.7 (1202557 22093%57% 3920/24.5-72
2% |242-3%7 450|2:3%5% |1253%.53 2240257  39464|34 7%
¥ 12927 4901253-5 |I342:347 22502-%%5% 4000,25.53
2:3 135355  4%612:35  ||52027-3%2 229223%7 403226327
¥ I40|2%-57  #9012:5-7% [176/23-3- 7% 230%2%.3% 4050/2-34.52
23 #2732 500|2%53  |200(2%3:52 2352242372 4096|212

3% I¥N3-TE 5042%3%7 (215|355 240025352 4|6 2%3-73
2-5  [5012:3-5% 5j2({29 |225(5*7% a40l|7% 4200|2%%5%7
160|255 525(3-5%7 [2502-5% 2430|2:3%.5 432025335

|

12|2%-3

2.7 16202:3%  540|2%3%5 |260[2%3%57 2450(2:5%72 43714237
3.5 16%23-377 560{2%5-7 |290[2%-5  25002%5% 4375547
o I7596%-7  54713*7  1294/2%3% 2520123-3%57 4410|2-3%5-T>
2:2% |9012*3%5 5742532 |322{33.7Z 2540295 = 44§0/27.5-7
2%5 199]3%7  58912%3- 7% 134426-3-7 259225 3% 4500|2* 3% 53
3.7 921243 600|2%%:5% |350|2:3%5% 2625(3-527 4534/2°3%7
25 MET71* (255" 13720 2% 73  2644/2-3>7% #608|27- 32
52  2002%.5%  430|2-3%5-7 140012%-5%7 24§927.3°7 4To4/25.3- 72
3% 21012:3-57 40[27-5 [440[2%-3%5 2700[2%3%5% 4725 33.52.7
227 21623-33 (442334  |45%|2-36  2T4H23.73  4900[26.3- 5%
2:35 204257 (7202537 |47012:3-57> 2300245%7 4502 274
25  2293%52  (753%5Z |500[2%3-5% 29353157 4§402%35.5
57  2402%35  656|2-73  1512(2%3%7 2950125 3%5 14900/2%5%72
2%3* 243135 700(2%5%7 1536(27-3  29(6|2% 3% 500023 5%
2.5 2455-7%  72012%3%5 1569|2572 2940/2%3-57% 5040|243% 5.7
2:377 2502-52 72936 15753%5%7 300012%3: 53

4925  2522%3%7 7353.5:7% [600/26.5% 3024{242%7
2%.3 2542% 75002:3-53  |620[2%3%5 3072|2/°.3

T2 2702:3%5 154122337 [490[2%3.57 3097 3%73
2:5% 2202357 7692%3 701|357  3[2555
2-3% 2%9125-3% 7942672 |7/5|5-73  3|34/24T7%
23-7 2942-37% 900125.5% 1728|2633 3(50/2-325%7
2%3-5 3002%3-5* §J0|2:3*5 |75012-537 3200/27-5%
327 3153257  940[2>357 |T642%3A7% 324022345
264 3201265 $64|25-3% 7920287 _ 3340(253-5-7
702:57 %42*3%  ¢75537  |900/23.3%5% 3375/3°.53
2°.3% 342*37 ¢9212.3%7% |y75/3-5% 3402|2357
75/3-5% 34373 §96/27.7  1990\2:3%5-7 3430/2.5-73
25 35012:5%7 900[2%2%5% (9202735 345({|27-33
3% 3402%3%5 9453357 9442235 350023537
§H2% 37 375/3-53 960(2%3-5 194023572 352§23.3%72
012:3%5 379|2-3%7 972|2%35 2000(2453 35¢427.7
96(25.3 334273 ‘75’021-5~Z7~ 2016|25-3%7 %4600[24.3%52
982-7% 3922>7% 1000|2%5% 2025/3%5* 3(453%45
100|2*5% 400|2%5%  100¥243%7 20492 2(753-5%7%
|05{3:5+7 405(3*5  [024{2/° 205%|2:37% 37502-3-5%
|0§12%.3% 42012%3:5-7 10291372  2100|12%3-537 37901233257

o> 0NN 0N, O3 AW ———
-PUJQG\—FO:E\;FQ ﬁOo\mMOo’%Sg}?\ig E))chm-EN Q-0 ITOT-FWN —

Lk
IER




T-Limit Ra‘{’ios (bef'wcen |/} and 2/] ) not found in the 5-Limit Fabric :

Ratio Fime Factors| Cents Pitch
7/4 7/2* | 6% Y24
7/5 7/56 592.5]2
7/6 1723 266,971
$/7 i 5 231.17%
nr7 o 0 435,084

10/7 2:5/7 6|17.49%
1277 12%3/7 | 99 %
14/9 2:7/3% | 764916
I5/14 |35/27 | |19.443

21/16 | %27/2% | 470,7%|

21/20 |3T/2°5 §4.467

25/1% | 52/2:7 | | 003.%02

25/21 | 5%/%7 %01.947

27/14 | 33/2:7 |)1%7.039

2%/15 |2%7/3:5|10%0.557

2§/35 |05 l Zé.l‘!‘?/

28/27 2> 2961

32./21 [2%/%7 | 129.219

35/1% |6 7/2:3*]1151.2%

35/24 |5-7/233| b65%,]95

35/27 |57/33 449,275

35/32 |5-7/25 155140

36/35 |2%3%/57| 49170

40/21 |2°5/%7|1115.533

42/25 12:37/5*| $9%.153

45/2% |3%55/227| 92].39%

4y/35 |2%3/57 | 546.¥15

49/25 | 72/5% ||]L5.024

49/27 | 7%/3% |1031.7%7

4+1/30 7%/2:3:5| 949.393

49/32 | 72/25 737,652

¥9/36 | 7%/2%3*| 533742

49/40 | 72/2%5 | 35|.33¢

4q9/45 | 7%/3%5 | 47.429

4q/4g | 7:/2%3 35,697

50/49 |2:5%/7% 34,974

b4-/35 |2-3%/5-7 | 750.725

S54/49 |2-33/ 7% 16%.213

56/45 |[2°7/3%5| 37¢.602

60/49 [223:5/7%2| 350,617

63/32 | 3~7/25 | | | 72736

63/40 |3%7/2%.5| 796422

£3/50 |3*~7/2-5% 400.]09

64/35 | 2/5.7 | 044960

GH/49 | 2¢/72 442349

¢4/63 | 2¢/3%7 27,264

72/49 122.3*/72 (66,259

197451
75/56
90/49
¥0/6%
v1/49
¥1/56
¥1/70
90/44
96/44
9/75
a8/% |
100/63
105 /64
112/75
112/%]
125/63
125/84%
125/9%
125/112
126/125
|125/105
135/9Y
135/112
140/¥|
|47/%0
|47/100
147/125
\HT/12
160/ 147
B
175/10%
|15/12%
75/ 144

200/147
200/1%9
216/175
224/125

Eldied

3.52/23.7
2%5/7%
ok Ty e d
o 37 46 £
3t/23.7
3%/2.5.7
2.3%6/7%
25:3 /72
2:7%/3:5%
.77.//54
el ek o
3-57/2¢
217 /352
247/ 3%
53/3%

53/5%3.7

3-72/2%52
3.72/53
57
25.5/3-7%
%37/ 58
52.7/25-3
52.7 /2%33
2N/ 07
527 /2432
52.7/2:3%
33.7/2%52
33.7/5%
33.7/ 2‘7
33,7/25.5
263 /52.7
2?.‘71/53
2272/3%5
2%52%/3.72
2%.5%/33.7
23.23/52.7

25.7/ 53

736 93]
505.757
749,662
412 579
¥70.16%
63%.994
252,6%0
|052.572
|| 64.30%
463,069
329.932
Ty
¥57.095
694,243
561,006
|1%6.205
6¥%.160
42).2%9
190.115
3,795
342.905
554527
323,353
947.320
1053.293
666979
290.666
2349.607
[46.707
511.940
1039.49¢
§35.59¢
541.453
337,543
133,633
| 102,064
715,750
674, 69|
29%.377
| 60.502
TI81
645473
533,02|
97937
364,412
1009.5%5

Continued over page




224/135
225/196
225/224
243/140
243/175
243/196
243 /224
245/12%
245/ 144
24.5/162
245/192
245/2.16
245/243
250/ 147
250/1%9
256/ 147
256/175
256/199
256/245
2%0/243
2%8/ 175
2%8/245
315/256
220/194
324/115
324-/245
343/1%0
343/192
34.3/200
343/216
343 /225

H3/243 1 7%/ 3

343/250
343 /256
343/270
343/2%¢
343 /300
343/320
343/324-
350/243
360/ 343
375/146
375/224
375/3%3
3%4/245
3%4/34-3
392/225
392/243
392/375
400/343

25.7/%3.5
2%52/92772
3%5%2/257
35/2%5.7
25/5%.7
35/2%.72
35/25.7
B I1% 37
S TAa% 58
§ %131
5% 253
5.72_/23.33
5 7%/ 35
2.53 372
2:53/33.7
2%/3-7%
AN/ %7
2_8’/33.‘7
2%/5 7%
23.5.7/35
25.32/527
25.32/5. 74
3%5.7/2%
26,5/33.7
4 e
2%3%/5.72
73/2%3%5
73/2%3
73/23.59-
73/23.3
73/3*%52
G, 5

73/2:5%
T3/3%
73/2.3%.5
73/ 2% 32
{6 v
73/2%.5
g ar
2:527/35
2>3%5/73
4 N o s
3-53/25.7
3.53/73
273 /57*
27.3/73
23.7%/3%5%
" St i e
V18953

2‘/-.52/ 73

876,647
23%9.996
1112
954,635
56%.322
372.12%
| 40,949
1123966
920.056
716,146
422,01 |
21%.10]
4. 141
919.334
494250
960,393
659,547
525,309
76,034
245,365
¥62.457
Nl o
259,050
q|1.62%
066,367
H¥3 g54
[l 16.25%
|0 04,523
433,950
900.613
T29.9%0
596.703
547587
506 47¢
414,299
302.569]
231,995
| 20. | 64
9¥.05%
631,679
93. 746
| 123,244
$92.070
154,419
T
18977
16].114%
21977
76,756

266.150

405 /224
405/343

432/245

432 /343
44| /250

H4/256

44(/320
Wit /400
+4¥/225
Wiy /243

445 /375
44g/405
450 /343
450/343
456/245
46 /343
500/343
512/%|5
512 /343
512 /4%
525/512
540/343
567/320
567/400
567/500
567/343
600/343
625/33¢
625 /343
625/37¢
625/392
b25/44|
62.5/44Y
625/504%
625/5(7
625/5%%
£40/343
640/ 44|

640/ 567

4 /343
672/625
675/34%
675/2392
675 /44Y
696/%75

656 /405

696/625

729/392

3‘/’. 5/25.7
345/73
2%3%/6:72
2423/ 73
3%72/2.53
L e A
3%72/26.5
3%7%/24.52
26.7/3%.52
2.7/ 35
287/%:53
2¢.7/34.5
2:3%52/73%
253:5/73
2 35/5.72
2:35/7%
27-,53/73
29/3*5.7
31/73
29/3%.72
365%7/21
2%3%.5/73
3%7/28.5
34.7 24.52
3t /29..53
25.32/73
23.3-52/73
54/2.3.7
54%/73

54%/2-3%.7
5%/23.7%
54/32. 72

1025,20%
297.656
1%1.999
399.3%7
192,621
94],.562
555,249
[ 6¥. 934

| 192.2%¢

1059,05]

307,930
[ 74692

470,060

591,791

195,909

60%.297
652 463

940.950
693,522

258 439

43 407

7%5.701
990,332
604.01%
217,705
970.16%

96%.105

|OT4 474

102Y, 777

§70.564

¥07.603

603.693
576.429

372.519
| 6%.609
[05. 64

1079.936
644752

209,66

[10].342
125,526

[172.015

40, 941

709.667

|045.5%2

q]2.344
161.223

074,078

Continued over ng e




729 /449
129 /490
729/560
729/ 696
729 /700
735/5(2
156/625
T84/405
T94/625
T84/ 675
754/729
Y00/ 44 |
¥00/567
¥75/4%6
¥75/5I12
¥75/576
975/64%
¥715/729
Y75/76%
975/ 64
Y92/ 625
§96/625
§96/675
§96/729
945/512
972/%15
AY0/729
1000/5¢7
100%/625
[024/525
1024 /567
1024 /735
1024/ ¥75
024/ 945
1029/ 62.5
1029/ 640
1029/ %00
1029/1000
[029/1024
[(20/729
[125/6%6
112.5/794
1125/%9¢
134/625
1192/975
[176/625
1215/ 6%6
1215/ 754
215/ §96
|225/64%

38/257
36/2.5-7T%
36/2%.5.7
36/2-73
36/225%7

3.5.72/24
" 33.7/54
2‘(-.72/3‘(15
A
24.7%/3%52
2472/ 36
25.6%/3%72
25.52/3%.7
537/2-35
53.7/24
5&772€32
53.7/23.34
53.7/%6

2-F TN B
71/ 5%
27.7/33.52
277/3%
32.5.7/24
2%35/53.7
2%57%/ 36
23.53/34.7
2%.3%7/54
2!9/3.52.7
219/34.7
2'%3.5-72
210/53.7
s
273/ 5%
3.7%/27.5
CElh s s
3.73/23.53
273/ 20
25.5:7/36
3%53/2.73
g@gqn2472
%%53/27.7
2:3%7/5%
27, 32/53.7
2%.39%/5%
3. 5/2.73
3%.5 /2472
35. 5/27.7

5%7%/23.34

342,904
Y 71.764
456.590
|05,252
T0.171
625,92
329.436
143,517
272377
259,159
126922
(031,066
595.9%2
141912
V21767
723,957
519 947
316.037
225.912
21%2
596.307
623,57
490,333
357,096
106(.005
| §2.00%
512.23%6
992.295
F274¥1
|156.592
1023.354
574,079
272,233
| 3%.995
J65.17%
Y2219
435.905
49492
%432
T43.410
¥56,373
625.199
394025
[0%1.34|
476,143
[094.352
9%89.61 |
1884951
527.263

[ HOZ459

1229/729

[225/76%

|225/ 764

1225/772

1225/ 1024
1225/ 1]52
1250/1029
(290/10249
[296/%75
1296/1225
323/ 500
1323 /1000
1323 /1024
132%/1250
1323 /1290
1372./729

1372/1]25
1%372/1215
1400/729

458 /975

|45%/|225
1536/ %75

1536/1225
[96%/1]25

1568/121%

1975 /1024
[600/1024
1600/]132.3
[701/1000

1701 /1024
1701/1250
170 /14%0
1701 /1600
1715/ $é4

1715/972

1719 /1024
1715/1192
171571294
7157 145%
I715/1536
|72%/ %75

172%/12.2.5
I7192/1125
I792./12.15
1¥Y75/1372.
1975 /196%
1975 /1792
[944/122.5

5%7%/36
5272/2%.3
5%7%/25.33
5272/2*35
S T an
5%7%/27.94
2:54/3.73
25.5/3-73
2%.3%/53.7
24.3%/5272
33 .72./25,52
33_71/23_53
33.71/210
33.71/2.5‘{-
33.72/2%.5
7273/ 36
2%73/3%53
2*73/35.5
2%527/36
2:36/53.7
2:36/5%72
21.3/53.7
2%3/5?72
25.7%/3%53
25.77_/35. 5
3%5%7 /210
26.5%/3-73
26.5%/33.72
35.7/23.53
35.7/210
35.7/2-54
35.7/2%.5
35,7/26.52
5.7%/25.33
57§AZA35
573%/210
5.73/27.3%
5-73/23%
5-73/2.3¢
5:7%/29-3
263%/53.7
263%/5272
2%.7/3%53
2%7/35.5
2:5%/2%73
>iar
3:5%/28.7

3% A

Y49 .549
Y0¥, %24
L0414
400,504
210.279
106,369
336,922
277.9% |
£%0.053
TIoTH
970.999
494 576
44357
99262
57.203
(094,745
343,627
210.3%4
[129.723
993963
30 | 45|
AT4.19%
539, |04
574501
44,563
745.363
764,195
329.111
q19.660
¥7%.60|
533 344
492,297
| 05,973
1196926
192,016
$92.791
679.951
454971
2%1.06]
190.9%6
[17%.09%
595.5¢6
¥05.975
672,737
540,732
309.55%]
74.374
799 496

continued over page




[944/1715

2:000/1029
2000/132%
2000/|70|

2025/]372
2025/156%
2025/1792
2048/1029
204%/1225
204%/1323
2048/1575
2043/170]
204%/1715
2197/1120
2197/122.5
2197/1372]
2197/1400
2197/1569
2197/1715
2197/1750
21%97/1792
21%87/1960
2197/2016
2205 /2044
2240/2.1%7
230%4/1225
2304/1715
240]/12.15
240(/1250
2401/12.90
2401/129 6
2401/1350
2401/ 1440
2401/ 1459
240(/1500
2401/1536
240(/] 600
2401/1620

2401/1500
2401/1975
2401/1920
2401/ 1944

2401/2025
2401/2160

2401/21%97
2401 /2250

2401 /1728 74/

2401 /2.000|74/-
240 /2048 7

2401 /2304

2235/5.7%
24.5%3.73
25%/3%72
2%53/35.7
3%52%/9%73
34.52/25.7%
3% 52/2%7
21/3.73
276>
2::/33.79_
211/3%5% 7
2!!/35 ’7
2578
37/25.5.7
37/5*. 7%
37/2%.73
37/23.527
37/ 25.7%
37/573
35T
Y%7
S
37/25.3%7
32572/l
26.5.7/37
28.3%/5%72
2%.32/5.73
74/35.5
T 5%
7%/2%.5
74243
74/2-33.52
74/25-3%5
74/2-36
74/2%3-53
74/29.3
74—/26,52.
74/2%3%5
4 26.33

»

7423345
P ol b
74/27:3:5
7%2%-35
4/24%.53
74/3%. 52
i
74/24.3%.5
T4/37

74/2:3%53

many

216 9%4
| 150.50%
715,424
2%0.340
673.970
442796
|.622

003,406
§07.207
T12.29%2
576,033
420.99%
285919
294,754
) §9.719
[4-0,949

2401 /2400
2430/240|
24-50/2.197
2500/132.3
2500/170|
2500/24-0|
2560/1323
2560/)701
2560/240|
2592/1715
2592 /240|
2625/204Y
2700/240|
2744/1975
2744/2025
27+/2187|
2¥00/2.137
2935 /204§
2% %0/240]
2916/1715
2916 /240
3000,/240 |
3072/1715
2072./240 |
30%7/1600
3087/2000
3087 /204%
30%7/2500
3087/2560
3125/156%
3125/170]
3125/1792)
3125/205%
3125 /2269
3|25 /2352,
3125/240|
3]25/2646
3125/26%%
3125/3024

3125/30%7\55/3

3136/1375
3136/2025
3136/2197

3136 /3125|267%/

3200/170|
3200/240]
3200/30%7

7425252
2-25.5/7*
2-5%72/37
2% 54/3372
2%5%/35.7
2%5%/ 74
2%.5 /3372
29.5/35.7
et )
2% 3/5-7%
2534/ 74
3-537/2!
2%3352/ 74
23.73/3.54
2273 /3452
2373/ 37
245%7 /37
pere
2%34/5.73
Vi, o 49 ki
2%3.53 /74
2/9.3 /573
b T 3 g
3%73/2559
3%73/24.53
3%73/ 21
F273/2%54
3%73/29.5
5'5/25.77_
55/35.7
55/2‘8’, 7
55/2:3-73
55/2%3%7
55/2‘('. 3 .’72
5 74-

5
55/2:-33.72
55/27.3-7
55 /24-.33.’7

5/32.73
2]/ e
28.7%/3452
2672/ 37

b.72 5‘5
27.52/35.7
ST R/ TY
27.5%/3%73

3375/1792

33, 53/28’.7

0.72|
20,795

| 96.594
110173
666,654
69.951

| 142,797
707713
[]1.010
715.029
| 32516
429722
2073.(%9
£59.26%
526.030
12175
427,76%
562960
314,920
91799
236426
3 ¥5.593
(009, 64
426,65]
1137760
15 | 447
710.%%%
245,133
324,074
[193.917
105296%
962743
723,136
554923
491962
456,265
2%%.052]
260.78Y
56,879
2.(.191
¥90.442
T57.204
623 467
6.0%3

| Q94,027
491.324
62,240
1095.9%0
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3375/240|

3375 /2744
3375/3136
3402/3(25
3430/2.197,
3456 /240
3500/2.197
352%/3125
3594/1%75
35%4/2025
3554/2197
35¢4/3125
3594/3375
3600/240|
3645/240|
364-5/2744
3645/3(3¢
3645/3594
3475 /204¥
2750/240 |
2940/2401
389%/240|
3920/2.187
3969 /2500
3944/2560
3969/3125
3969/3200
H000/240|
4000/30%7
4000/3969
4032/3125
4050 /2401
40946 /2205

4096/2.625
4094/2935
40946/3097
4096/3675
4096 /3964
H116/3125
4320 /2401
4374-/2401
4375 /2304
4375/2592
4375/2916
4375/3072
H375/3456
U375/39¢¢
4375/409¢

Hq4/240( | 2!

3353/ 744
8a53/2%]
32.53/2472
2-3%(/5"
0[5/ 37
27. 33/ 71-{-
2%53%7/37
23.3%272/55
2‘7.7/3 .54
- 504 S i
- (gl
297/ 55
29.7 /33, 53
243%02/74
36.5/74
36, 5/2’5,73
36.5/26.72
36.5/2-7
55 7% 2!
2.3.54-/74
2%.3.5 /74
2435/74
24:572%/37
34.72/2%54
3472/2.5
3%72/ 55
3472/7152
2%.53/ 74
25.53%/3%73
2°.53/3472
26.3%7/95
2-34.5%/74
21%/3%5.72
19./74-
25T
31.5.
%'1/31- ?;37
2!1%/2.5%72
2!2/34-,72
7%3-73/54
25.23.5 /74
2:37/7%
54.7/2%.3%
547/25.34
5%7/2% 3¢
54.7/21°. 3
5%7/27.33
54.7/2-35
547/212

4375 /4374

5¢7/2-37

599.503
25%.2%29
[ 27, |54
|47.032
1749.106
630.56|
14.092
209.99%
[[2]1.6]6
19%.37%
¥55. 14|
237.257
104,020
101.23%
T22.7T40
49(.566
260,392
11 21§
(012,234
171.906
12965
§ 34T |
(0]0.2%]
$00.217
7159.15Y
#3903
37 2. Y44
¥Y3.637
44%.553
| 3464
i (, 167
405, (44
[072.124
q24.696
TIULTY
637.040
499.6(2
| ¥7.766
54,52
476564
(016.%75
[0%%.3%|
(1. ET
406.26|
702 .35 |
612,126
40%.216
204,306
| | 4. 09|

0.316

4500 /240
4536/3125
460% /240|
460%/4375
4704/3125
4725/4096
H5Y00/240 |
4502./312.5
4502 /3375
4%02./3645
5000/3087
5000/3449

l

53/ 74
2%.3%7/55
Pl T 55
29.3*/5%7
25.3-72/55
33.5'7:7/212

27%/55
2:.74/3%53
2:74/34.5
23.561/3%73
22.54/3472

282-52/74 | 194.279

10%7.54%
645.077
[12¥.606
99.%29
T70%.03
2973y

1355
610497
417.260
¥ 34.967
399.7¢3




A characteristic 7—Lim{+ Mahochoro{ . Double 60-]20

60 : (63): 64 :(70):72: 75 90+ ¥1 : - 90 - 96 :[14]-100:(05): 105:(12): 120
Up—-C «t Dk TF Eb E F F ™ G A & A MF 88 B C
Dwi~C cb B At A Ab G \G F# F E E Eb D+ \D Db C

Tunin Vn:«"'rices,

for the risin

scale ([e€1) and
the Falling scale
(ric\lVH'). Thc)/ Show
The Swertical ” patuve
of 7-Limit +Mn‘m35,
'['cyw(inﬂ to exhibit
diesis relations and
favonrring a 3| dAdivision
when COMS}(/&rinﬂ 'f'ﬁmf;emmcnf

Comb'mw‘ Se ‘HW\M[ elememls % 'Hne scale Are
matrix , with bvacketed . The element whiclh embpodies
3|-E.T. region the second power septimal element is
boundaries. o /() / - enclosed in o sguare bracket.

\D /A—E\ ®) /(8 i)  The civenlar ﬂ”‘f’l" is shown below -
F )

r 5
() /(F)/ (Dh) \Ab—Eb Bh /IF oy & I Ab
Bh iy %
774 77 3 420 ?/5
Y 7 2 7>
g@) s // -
. (eb) o > 4 Y, \
4o, // % G
No{"? on H/K civeular ) // //S 7
coph the pitches both Z Tand
p belled Db / /,4
- : / T s 9, | -F4)
145'5 g{‘/’.zf%‘gaww‘;))aw‘ c iz T B TR o e | 2 B |
[9/14 (1A 443 cents ) | I ~— e ~
Tt:t m}cvfz:m bc%l-wec;lq QQQ\ 75 [1-(F#)
them is the septima e
ratio '2’15717—“4‘) (';-7712 cents) 2 %\\ \’\\Z g
This vatio “controls” (AN \\ 4 /F
the Aifference in Db N1, \\\ % F
pif’cfa between the o) % \\
5-Livt +riam3wfmy- lo, ¥ : >>
ﬁmph and the T-Limit ! g %

mgo‘i?,’cm'}‘,’oy\ - \D 77 7'/é 6/5 é%_q



The Feas(bifi"-\/ of mquir(l; T-Limi¥ ratios on the
two-dimens; ona ﬂr; . Only “upward " ratios gre
shown . ScPh'mM 5mb5+i+u+iDZ:5 A're FMf‘ in squarc brackets

The infervals of this /\- /

& + 2 77
e R e e v B

fFlat of 5'[--m'»+ JI

/) 0

e SO0 R
81 o)
/
| .' ]
AT K % /5 The hovals of

“ajor triad based”’
region gre all sharp
o 5-Limt JT by ratio

4oal %x]mg;}/ IZf4g] 12973(] 192
‘{3"{7 S1 1125155375135 [75135] 125135
75 3 225:224 pv 7.71% cents.

The Clhl‘ral two zones of 5ep+.‘mo\l \\Cvnsom’/\ncﬂs’/ (S'MHCS‘} "a{"bs)
are Wﬁhli hted . The substitutions become +he centres for «
geP‘h‘mml atrix e.)(/my)s,'ah . This expansion has a natuval check
when the septimal vatios |pecome Imr[%ev than the 5-Liwmit vatiss. Fov
emmpk +he SCF'HW&a[ vofio 15:04 and the JI vatio 16:15 are almwost
bmlahcco(, but the 5ep+-.mml votip 45:28 s decidedly inferior to ¥:5.
The dotted line shows the ’oamno‘mr]/ between the ¥wo pamaﬂjms.

Iy\ 'I’cm ere.a( ‘fym\'h Sysf‘cms [} G{C{:Mza( ste nwmbdr 3fve$ +L14
representation of "7:4 (or any of the other scp‘l’imal rod‘ios). Tn most
tempeved systems whic rcpreswﬁ T:4 well, the E“”"”\ is as above,
i i BI-CT. 36-ET, 4FET, 53-ET., T27ET., T4-ET., V4-ET, It can,
hoistwie . be p(qcca( m an alternative pasi“ov\ below +he Sonth G\Mfe,
as in 26-€ L., [I9-€.T., ITI-E T, 270-ET. ,44I-ET., and 612-€ T, Several
300&( systems give the posif‘»‘oy\ in the schisma-lowered region, ie
‘1‘-6\6.%—., 5’7——%.’(_., Q‘[-E.T.,dno( 1952-E.T, 30I-E.T. f)i\/cs its own Mwiimc
Pos'fl'ion for +he sf'CP ref:rese,nh‘na T:4.




Two-dimensional watrix poshLioV\s 'For ratios involving hi hey powers
of T ihaltis T 175 1. sl«\owmj the “vertical” o%ien ation

Bomvw(mr] Z0nes 'For Dks{s vesolu+$on
(a\y\ﬂ{ 3] ET) ave marked .

The se{ﬁ‘inm] zone ratios centre
Avound o major and wmivor triad
- in two redions , which gre

either €lat ‘or slfmrp of their
5-Limit “cousing’ For example

A% is sep+imo|l vatio T/4 (‘Téi/.YZé;c.), whicl
replaces just ratio 225/12.9 (176.537¢.). The
alteration is ratio 225/224- (7.712¢.).

Ratips which embody T% coalesce around
the extremes of thie Maior Third Axis of J1 .
For example Gt ratio 49/32 (737.652 <)
is somewhat flat of the 5-Limit l‘12/125
(743.014<.) . The alteration is 6144/6125

(5.362c.). Note that this position could
also be Occqp'nwf (by the matrix above)
lo)l a septimal vatio 54/35 (750.725<.)

;nvolv'm.3 one power of seven.

s

Ratios which €Vh[o°ﬁ{7/ 72
coalesce around tht *comma
boundary" (the meantone corridor),
Foy example F, ratio 343/256
P fH‘] (506./‘{‘7&:) 1S an aH'eV'ét‘hOh OF
& Just ratio 4/3 (499, 045¢.).
The dif€erence is ratip 102‘3/]07.‘/-
(¥.433c).

In a similar way ., higher powers
of T may be “subbiituted” wito the
5-Limit fm(or&c, always withn the eneval
reagion of the 3-€T. omno(arics, Hc@)cc
systems of +evnpemmenT which represent
septimal ratios well tend to he Yvertical,
eq. 31‘53\.,4!-6.1.753‘51, T2-€ET., and $4-E.T.




A Three-Aimensional {'l/minq matrix for T-Limit ratios .

AHhonol« T-Liwit ratios may he 01.//(<7m1+61
5{'MnJPoiV\+ of Prmd’n’co\fijr

cons‘f’vmc"’ao{ by convertin

Hmrmomc

b Serie
/ erits
7/4 2 /b 5 Tetrahedvon
3/2 G]

Ab

refevable from the

7/ 'm‘l'qﬁrmf‘eo( into the 5-Lim+
{’Mninﬂ matvix, ond mh‘lnowjk this 4 proach is‘p

& a T-Limit matrix can bhe consiSTLCM‘/'ol{y |

Yg

the tviangular arvay into o tetrahe

qrrmy, bMSed on the Harmonic Series %Ti%ma( An

d its r<ci}ov—ocml :

Sub-harmonic
Series
TC fra heo{roy\

)

I 0/7

The MMPF\}V\Q{_O( Hhis three-dimensional matrix mary be sivnpiiﬂcd by
ve

using a ical orientation” so that the abovd harmonies become :
E
F
| >
. ,
Ab

These velations may le exkno{eo{ N a similar manner to the 5-Limit wmfr‘\x;

As shown left, the over
and under series may be
combined so that {he
S-Limt vregion and +he
two T-LiNit re75ov1$ mary
be inte rm"’ed inte a
c!ose'pgckw{ array.

Ratios usin fuvther
Eowws of 7ﬁ(< 7x7)add

urther [evels o com,akx#)«.



Numbers of the family qrouping 24.

3[9_5&‘704_ ”e <““£im'r|’ or Vjar{'d'\iah)

— — — —— —— —

WOLWWLWWNNNN —
G\U‘lmN%w\lm—FRggws\m-FN—O_QoQ\ls\m-FmN—

40

70
T2
75
17
¥0

gl 3

g
99
90
96
1%
5
(00
|05
0%
|10
[i2
(20
i2.1

125 5

126
|29
132
|35
Y
144
L
|50
5%
[60
|62
165
|6¥
75
176
|90
|81
|92

194 2

199
200
210

2:5:7
2’5.31
3-52
71
245
l.’.
T
21
2-3%.5
253
2.72
32. ||
21_52.
S
21.33
2:5-1
277
2%.3-5

H*

216
220

224 2

225
23|
240
2422
243
245

2501 2

252

256 2

264
270
275
2%0
299
299
297
300
309
315
320
324
330
336
343
350
352
360
363
375
37¢
3¢H
3¢5

w2

396
400

405 3

420

432 32

+40

yug| 26.7 770| 2-5-7:1
450 2-3%.65%2  Tgyl 2472
462 2-3-7-11 792 2%-3*I|
490| 25-3-5  §00| 25-5%*
4gH 2%. 1% g10| 2-3*%5
4g6| 235 g§25 3-5%]I
490, 2-5-7*  §40| 2>3.5-7
495 3%.5.]| g#7| 7-11%
500| 2%-53 Y64 25-3°
504 23-3*7  g75 53-7
512| 29 §90 245-(]
525/ 3-5%7  §%2| 2:3%72
529 2%-3-1| g91| 3*-11
539 7% || g96| 27-7
540| 22.3%.5 900| 2*3*5%
550 2-5%.1]  924| 2%37-||
560| 257  945| 3%.5:7
567 3%-7 960| 2635
576| 26-3% 69| 2%.11%
598 22-3-7% 972 22-35
594 2.3l 990 2*57*
600| 23-3-5%2 999| 2.31.5.]|
605 5 - ||* |000| 23-5%
616l 2371 1008| 2+32.7
625 5 [024 2'0
630| 2-3%5.7 029, 3-73
40| 27.5 1050| 2-3:5%7
64%| 2%-3%  |054| 25-3-]
6601 2235 07%] 2- 721
672| 25-3-7 loyo| 2*3*5
(751 32-5%  Jogq| 3% (|
Lgbl 273  1100| 22.5%|]
98 3= 7-11 _Han| 257
700, 2*5%-7 ]125| 3%.53
JoH 26| 1134 2-3+7
T20| 2%-3%-5 |I52| 27.3%
726 2:3]1*> 1155 357
729 3¢ 1176 23372
735 3-5.7% |lyg] 2%3% ||
750| 2-3:5%  ]200| 2*-3-5%
756] 2%-33-7 l
T6¥| 2%-3




[1-Limit Ratios (between 1/land 271 not found in the T-Limit or 5-Limit :

Ratio Hrime Factors| Cents [Pitch
/6 11/2:3 | 1049.%63
(/7 /7 7%2.492
I/ /23 551.%219
11/9 Iy 3> 347.40
I1/10 11/2°5 [65.004
i2/H {223/ [50.637
971 127/ 411.508
15/11 |35/1] 536,95
16/ 11 210 b4%.692
15/11 |2-3%/1] 952.592

20/11 |2%25/11 | 10324994
270 191/ | 119 %

22/15 |2:11/35| 663.049

2000 (a3 ¥0.537

2800 | 6 /a-11| 22309

27/22 | 3%/2-]| 354,547

33/20 |311/2%5| ¥66.959

93/25 1311/6* 490.64¢

33/2% |3°11/2%7| 294447

§3/%2 |3l 53,273

35/22 |57/2-11 ¥03.922
35/33 |57/ %1l (01,967

40/33 |23.5/3||| 333.04]

44/25 |2%]|1/5% 97%.690

/27 12511/ 3% qU5.453

44/35 |2%211/5°7 | 396.179

45/44 |3%5/2%]| 35,906

49/23 | 1%/3-1| 694379

49/48 | T4/ 2% || [ 96.334

50/33 |2:5%/3-1l| 7T19.354

95/2% |5:11/2%7| 116%.906

55/32 | 5:11/25 | 9%37.632

55/36 |511/2%3% 133722
55/42 |5'11/2:37| 466.%5I

55/4% |5'11/2%3| 235677

55/49 |5:11/72 [19. 790

55/54 |5:11/2-33 31.767

56/33 |2%7/3:|1| 95,553

56/55 |227/51| 3], 194

63/44 |2*7/2%1l| 621419

63/55 |327/5-|| 235,104

64/33 | 2%/ [ 46727
64/55 | 2¢/5-|1 | 242.%26%

66/35 |2:3:11/5-7| 1099.133

66/49 (223(\/7%| 515.62]

72/55 (22.32/5-1l| Y46b6.277%

T5/44 13-52/2% ||| 923 244

77/40
77/45
17/4%
77/50
77/54%
77/60
T17/ 64
17 2
77/75
yo//vz "7
LN/ + B
¥1/55 5

Y/ T1
¥4/ 55
§¥/45
yy/49
§y/63
9%/75
$¥/%|
W/ T7T
96/55
6/77
9%/55
19/50
99/54
19/56
19/ 64
94/70
19/%0
99/49%
|00/77
100/99
105/%%
l0g/55
0%/ 77
110/463
[10/%)

112/99
120/77
121/6%
(21/64 | [1%/2¢
121/70
I2i/12
121/75
121/%0
121/%1

o
N
4\

QNN

PRt R e
Ty
—_— NN

RIFIIIITA
& at
i,
P

continued over P“f}e

1 133,530
429.920
¥I1¥.199
T47.516
614.279
431,975
320, |44
| 16,234
H5.56|
66.170
(056,502,
670,18%
§7.676
733, 149
[161.094
013,666
57%,5%2
276,734
| 43499
270.0%0
9 (4323
3%1.911
[000.0290
| 192,601
|049.363
91¥6.402
755,22
600.0%¢
369,914
|7.574
452 4%4
1.3
305777
[ | 6%.23%
5¥5.72|
964.994
529.912
212,59%
76%.125
[ 129900
102,636
447496
¥1%.726
¥2%.053
716,322
694916




121 /9%

121/90

121/96

[21/9%

121/100
121/105
121/10%
121/ 112
1217120
[25/66

125/77

125/9%
125/99

[25/121
126/12.|
128/ 77
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135/77
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(40/94
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144/121
/8%
147/110

141/121

|50/77
[50/12]
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160/99
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[65/9%
165/112
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16%/121
[75/9%
175/949
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176/]05
176/125
I'76/135
|76/ 147
[76/175

[12/2%37
[[%/2:3%5
[1%/253
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|1%/2%.52
|1%2/3:57

63|_.%55
512.412
H00.6% 1
364,9%4
230,004
245,54 |
(96,777 )
| 23,910
[4.367
|105.66%
38,747
6-07.623
403,713
56.305
70.100
¥79.556
444772
a7.364
94332
972.035
740.%6 |
($9.543
599.4912
252,504
[0¥93.766
301274
$9Y%.2Y9
5014175
2346917]
| 154439
371.947
1112 .32
3461.20%3
227.465
¥21.0%56
453,679
505.1%54
901.9%5
670.76 |
499.5%7
569. 145
| 190.135
9¥6.225
635517
49%.1%0
¥94.223
542.377
459.139
211711

9.965

[90/12.]
[¥9/110
[¥9/12|
[99/176
192/12]
96/99
196/ 121
(96/165
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11%/175
200/ 121
210/121
216/12]
220/ 147
220/1%99
224/12|
224/165
225/12|
225/|154
225/176
231/125
231/12%
231/160
231/200
240/ |21
242/125
242./135
242 /147
242./175%
242./1%9
242 /225
243/ |54
243/176
243/220
243/242.
245/152
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275/16¥%
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¥69.992
9454459
| 003,229
69%.025
2629491
1066.190
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308/243
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2%37/5%||
T3/2%]1
73/2:3% ||
73/2%5||
7%/2:||%
T7%/2%.3|]
73/5%.|]
73/3%(]
73/2:3:5+]]
2:5%7/3%||
25|1/3%7
25.}{/5%5%
2511/ 3%
2541/ 5.7
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3:|%/5: 7%
2:1%/2:5%
314/ 2%
3./1%/2%5.7

3:1132/26.5
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257.1%3
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(007.732
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564215
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453,205
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66.91|
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¥35.765
6¥0.625
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392/275
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454-/315
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4y4/375
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490/247
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500/36%
504/215
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3:5%/2% 7|l
9:55/25-1]
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2%|1%/ 35
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950.529
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199.407

1027.957
43,94
Y445¥ |
T111.643
344,235
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117%.670
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403.317
766.75%
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539/320
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539/360
539/375
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540/539
550/343
6560/297
560/%63
567/352
567/440
54T /484
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29/5%.(|
29/ 33|
29/ %1%
29/5:7-(l
29/3%5. (|
3.5%7/25|
3:527/2%113
21311 /73
T%11 /2325
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7211/26:5
T%11 /2% 3%
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25325 /711
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2422/7% ||
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511%/27.3
5 11%/23.72
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5 |1%/26.32
5:11%/2*372
23.7.’ ,/3.53

25711/3%5

|076,055
142.%|7
595.409
+93.542
5%45%
692.090
140,772
146,195
[196.19]
10¥5.060
10 14,397
902.656
¥y1.150
699,746
62.%.07TH
5%7.015
516.%42
494,936
393,105
200,70 |
[79.195
20,029
¥5.1970
3,209

Y 17.46%
1097.957
750,549
¥25.32%
43,04

53112
¥ | H4.259
T1¥6.995
151 29%
5%3.0%5
520,124
379.175
36214
29%.950
| 12,304

¥5.040

49,343
¥ 59.24Y

726.010

625/352
625/7%6%
625/3%94
625/462.
625 /454
625/52%
625/539
625/594
625/6| b
640/36%
640/539
648/3%5
64+%/539
bt¥/605
£60/343
b72./605
L15/352
LT5/4%4%
£75/539
£15/616
6%6/34%
LY6/495
656/605
693 /400
£93/500
693/512
643/625
643 /640
700/363
T04/375
T704-/405
T04/525
T04/567
TO4/ 625
70t/675
720/534
726/625
729/3%%5
729 /440
729/4¥4
724/539
724/550
729/ 405
729/616
729 /704
135 /4-54
735 /704
750/539

5%/25.1|
54/ 3-[|*
54%/2%3% ||
5%/2:37-1|
5%/2% ||~
54/2%.3: ||
54/7%. ||
5%/2.3%.|
54/22.7-1]
27.5/3||%
27.5/7%||
23.3%/5.7.||
23.3%/1%1|
2324/5.]|%
2*3.511/73
25.37/5:1[%
23.52/25.||
22.52/9% |2
33.52/72.||
3252/237.||
2:7%/3||%
2:73/3%5-1]
2:73/5:|[%
2271 /24.52
Sy
g
2%7.11/5%
3%7.11/27.5
22527/3:| |3
26.11/3.53
2¢(1/3%5
26.11/3-5%7
2411/34.7
28]l /5%
2411/3%.52
a8 /1%
2:%:||%/ 54
236/5.7||
36/235. ||
26/2% (1%
36/ 7% ||
3¢/2:5% ||
36/5.||%
36/73.7-1|
36/2¢.||
3.572/2*|3
3.5:72/26.] |

2:353/7%||

193937
440,664
790.027
523.156
449,619
2919%2
2.56.2%5
¥8.072
25,111
a9y .23
297,344
90].362
31%.950
1 1¥.570
| 133,109
1¥1.¥3|
27175
575.957
399.523
|15 %.%49
HO | %17
564934
2 17.52%
A51426
565.113
524,054
7% 119
|37.740
1136.962
1090 422
457,154
507410
374.672
206.063
12526
501,254
259.%36
| 105.272
FT4.049
709.094
522.760
491.7%5
2322.7%0
249 (.5%6
60412
123,295
T4.60%
511924
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756/605
76%/3%5
16%/53%49
76%/605
170/729
794 /4495
1¥4/605
792./625
¥00/534
Y00/693
¥10/539
925/44¢
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¥25/6%6
¥25/7%4
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Y47/4%0
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§47/62.5
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§41/675
$47/72.0
Y41/129
¥4+1/750
S47/76%
$47/900
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g64/539
$64/605
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S75/454
¥75/52%
§75/994
§15/704
975/726
915/792
¥50/567
$50/729
92/605
41/448
¥91/490
¥4(/500
¥41/512

2%3%7/5.(12
2%.3 /57| |
293 /7%.||
2%.3/5-([%
2:5<7-11/3¢6
247%/3%5|
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2°62/ T[]
25.5%/3%7.||
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35%](/ 21
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T11%/2%33
T 11%/2:3%52
T-11%/25.3:5
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1112/ 29
T11%/2%325
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7:11%/22%% 5
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711%/27.5
T-11%/23.%%
T11%/3%52
7:11%/2%%%5
T-11*/ 38
7-11%/2:353
T11%/2%.3
T s
29.3%/7%||
25.33/5.1 |2
2533 /7| |*
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53.7/24%||
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53.7/233%||
245 /3%7
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3% /287
3%(|/2:572
34| /2%53

3%11/24
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413.005
94.72%
T796.110
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6£%3,65%
24%.574
705.| 64
|057.074
¥25.900
S9923
Y249
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4%3.193
461,657
912.52|
g71.462]
119233
667.552
596.979
526.207
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463,642
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259.732
210,566
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670.554
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925.990
757.3%]
624,143
490906
476715
| 74369
41,63
[020.505
¥20.%25
23%.313
| 64929
106447
L343¢T
s e
[94.903
[{ 11,030
q11.050
675946
374,100
32Y¥.53Y
240,962
|OF44%7
919473
657.115
270.%0|
105747
q0%.01¢
325.506




(078/625
[079/675
1078/724
1050/ 547
1034/560
1099/625
loya/ 640
1099/6%6
10§94/ 900
[0%9/ %75
1059/ 996
10%9/9%0
1089/1000
10%9/1024
1100/567
1100/729
1100/1029
[120/%4|
|120/1089
[[25/6]6
[125/704
1125/ 547
1125/96%
1125/(107¢
[134/605
[152./605
1152 /%47
[195/1024
[176/605
[19%/625
[18%/975
1200/ §47

|

27%11 /5%
27%(1/%%52
27%1/ 36
23325 /7112
3%|[%/2457
32(|2/ 54
32(12/27.5
32%(|1%/2:73
3%(]2/25.5%
3%||2/53.7
32|[2/27.7
3% ||%/2%572
3% (12/22.53
32 Ht/ 2/'04
2252 | /34
2%52||/3 47
2%52|1/373
el s
b <!
3%53/237]
3253/26.(|
32653/7. |2
3%253/23))2
3%53/2.7%(|
2:3%7/5:1 2
27.2%/5:| )2
2%3%/7- | 1%
357 /210
7237%/5.| |2
233%]|/54
2%32)| /537
243-52/7.1)2

943,715
¥10.477
677.240
420717
[15(.406
920.232.
¥00.06%
5339|¥
Y17 119
337.720
|¥2.5%0
|47.605
106.5%6
[ 147.299
T112.2(5
[15.513
296,002
49,594

| 0427707
¥ .533
491,394
260,215
713.59 |
1097.696
1 10
532 44
209413




Ma apping lI=Limit Ratios

The two regions (inversions to each other) Cmboo{/ing the most

—

lmporfmnf '=Limit V‘M?LIOS :
Bl
LL 1
é\*_ \ av—}»—f\v
Bkl / /*
b £ 24

] |
The ratio 11/10 (165.00%¢.) is almost identical Yo ratio 12/” <I5O 637¢).
(The di erence is ratio IZI/IZO 4347::} Hence an two rcg\ons cam

be integrated , using a bmcke% to differentiate “near misses:

[ ,l"':ll 20) e The doted line represents +he positio
'51'_—'_‘;67 " i % of these ratios vgn l/sm the reéc]{joy; th
: /* / X the Harmonic AanPodes see oveyr Paae

(Jlél’_%(%)"_(%) This ‘combined” 5-Limit madrix can be

expanded to display many of the Il-Limit
ratios of low wumerosit
F —Cc#— G.#—D#——Ai—E*
110(400\ 55 5
Lo(e) Z3(09) 55 gg 2 2(H) L= o \A(—}EI{SB{—\-‘FQC#/—\GW
................................. /\/\ /*\*—/\ 5 VA
Eleilal ~BhoAl El P

@) 2 L@, 260 10 VS Y

\/ \ / xw 99 (27) 297(%

BE 50 B4R B B T

35 :
e displays que.{-
,_5_52_2_% 75 (L4 33 (12 Sads nterdction berween
B B 50) 20 @) oy o
I
3Limit ¢ 5-Limi %nnmbers.

I*’ o{oes V)O1L mo{)caﬁ’. Hﬂ( mfemd’)oy\ W:Hﬂ S Z.:an mumbérs Tlus further

triad Field coalesces avround ratios [1/7 (75/2 H492¢.) apd :f's inversion,
Pprox;maf‘es the

the vatio I4/]] (‘f 17.508c.) Note how close the later ratio «
3-Limit 7E (407.¥29¢.)

35 35 The difference is
33 i‘z rotio ¥96/991 (9.65%<.)
/ \ / \ / Hence the p;fc.lq
(| 33 notation suﬁesf’ed
e/ 7y —— helow,
\ / N/ KA = / \ R
35 \DN—AR—E 2 —— e S

£

\Fbb—\Ch¥ sct—61



Why W=Limit retios e agnaiaﬁé with ‘neutral “intervals and with
e r%_'l_gr\ D armonic An :pm:

Principal Ratios . Size in Cents: Sugaested Pitch names
e - Ae\q-geachvoml Meawl'onee )

40\ 1l /20 /5 7 3 I
q(sa )— ’?(J!T) {%“is:‘.fﬁ’fy—d3;’1'.330—(3%’43557 ) g" Bl F4

o Dseai ey e & s BTN

22l 11712\ 33(I8 .0 00 46459
22() iiz) 53() R dnh—gatn  p—2—AL

Location of the Four regions
co“ed‘f\/c[/ called +he

adr maonic A ; e o?
5‘i|'mif‘ Just iﬁﬁmah‘on.

This reqion prescn-l's neutyral
\infﬂr\/ags at the greatest
“harmonic rémove' From the
musical consonances .

KMHOS ana( ccnf‘s (brmckd’ed)

prese nted below For comparison

with the [FLimit ratios above :

For exatmplc compare +the
[I-Limit vatio 11/0 (165,004c)
to 5-Limit 1125/1024 (162.¥50c)
Both represent Cx or D,
about half-way between
Db and D[:}, he taree
alter pative approx wations
are pvoavessively more €lat
ic % 9/ 24 (lé .?qécen‘l‘s),

2197/2000 ( [54.745 cen{'sg,

400 and 204%/1974 (152.791 cents),

(037.14%) (53%.103 ‘f.oo y The a{cviaﬁor({-'vom(ly:o i
for 1125/1024 — 5632./5625 (2.154 ¢.).
L AnE 204 for %00/729 — ¥019/5000 (4.107c.)
(ésgés?sss) («51’»5’713) for 2(%7/2000 - 2200/21%7 (10.260<.)

' : and for 204%/1§765~ 4/25/4096 (12,2 14¢.)
[f we now choose the \\Pﬁf"'b"“’“ 12/11 (180.637c.) and compare the
four ﬂpf\"oximah’ons at the Harmonic An'fi,gadcs, +he deviations run
in the ‘opposite ofirection 4s the deviations from IZIO "
~deviation sharp for [125/1024 — 4125/4094 (12.214¢)..... &5
'dtvim'f’fon Sl«mrp for 3’00/72‘1 — 2200/9_;yf7 (/0.2606)‘“.‘55‘
-deviation slom-,o for 21§7/2000 - %014/ %000 (4.107¢c) ... s
~Aeviation shmr,a for 204%/1975 — 9432/5625 (2.154¢)..... IS

4900 1000
L%7

2 1975 5425
(1045.253¢) (647,20

1024 4096
(047.210) (B544. 165

204y

¥192 204%




The pr'nciqu |- Limit ratios dvrawn on the civeular qraplq-

Interval pairs are connected b)l solid lines. Some prominant 5-Limit
Al intervals are included
A GiX as reference pOmfs

At
T —
@’ £ B B \\ \AbY

B . ‘g’i)ﬁ/’—%Ld\( 33.:! \
0/t \ N
7 /ﬁ “éa‘s@
, 2) /‘/37 RKKL*%?: \

Ck 6%3 V I!/u B

]
52
oot
56/55

1
Y/ '

¢t 3347 %
i /ZL'F’/‘ Ff-Gbb

226 ] bbj o
%}\ /
Bl cx HN\\ /f/ﬁ“

e B 27
22 & 5 :g'?l“ /ER



Numbers of the (:Mmi/"y qrouping 2° 3P, 5 [ (Subset of [I-Limit)

[ % 50| 2-5% 165 3-5-[1  384| 27-3 726] 2:3-11*
2| ¥ 58 2.3% oAl Wl PRIl 10
3| ¥ 55 5-1 |90| 2*-3*.5 400| 2%.5 750{ 2:3°5
4| 2% 60| 22.3.5 97| 263 4os| 2% 76| 2%-3
5| ¥ 6] 25 (98] 2-3*]] 432 2+3% 712 2>-3":l
bl 2:3 66| 2:3-]]  200| 22-52  440| 2%.5-1]  §00| 2°:5*
g 2% 12| 23.32 216| 2%.33 4sg| 2.-3%.52 10| 2-3+5
9] 75| 3:5% 220| 2*.5-(l 480/ 2%-3-5 g250 3:5%||
0 5 §0| 2+.5 228 3%.52 gyl 2.2 oi4| 2533
[ % ¥l 3% 240| 2%-3-5 4yl 2-35 yg0| 251l
12| 2*-3 ¥ 23|I 247 2112 49| 3=5:l € Il
5| 3-5 90 2:3%-5 243 35 500 2-5% 00 2-3"5
6| 2% 96| 25-3 250 2+52 512| 24 960| 26-3-5
¥l 2-3% 9| 32| 256| 2¥ gy 243 968 22-1*
20| 2*-5 0 -5 204 223 &0 1345 T2 235
22| 2-1] 09| 22.33  279| 2-3*5 550 2.5%] 10| 2:3*5-I|
241 2°.3 WOl 2-5-]) 75| 52| W4 23>  1000) 257
25| 52 20| 2-3-5  29¢| 25.3% 594 2.3%|( 1024 20
27 33 21| 1% 297| 33|l Loo| 22.3.5% 10¥0 23:3%.5
30| 2:3+5 |25 53 200| 22.3-5% 405| 5-]|* 0¥9| 3*]1*
32| 25 125t 27 320| 26-5 25| 54 1100| 2%5|
33| 3-1| (32 2%3:1]  324| 2%.3% 640! 275 [125] 3%-53
35| 223> |35/ 33.5  33p| 2.3-5.]| (49| 22-3% 152 2737
40| 225 44| 24.32  352| 5. 50| 22-3.5-]1 119%| 22-3>1|
48 -1 150l 2:3-5% 340| 22.3%5 (78] 3*-56%2  |200]| 2%-3-5%
45 32.5 60| 25.5 363| 3.1|2 04| 25l L
‘gl 2%-3 162] 2-3% 375| 3-53 720| 24-3%.5
A characteristic monochord : ruled by the double 60:120
A A
6064 66:72:75:
g€ 0h € Eb E
u-C B chbh A Ab
¥0:¥|:9%:90:96:
F /& Fx 6 Ab
G \a Ghhb F E
99 - 100 : 10¥:1]10:]20
AR Bh Ax C
/Eb Eb ND Elph C




A comglex [1-Limi+ Monochord Msfng double 360:720

() bracket 3;ves T-Limit e.lcmc.n{’ L] bracket gives | I-Limit e.[emeh"‘

Number Sernes—-360 [363] : (37? . [3g5] :
Over Pitch
Ratio \/u 121420 ’-%4 /a0 “’/l5 T
Under Pitch Ch- SGCb B
a ) o 77/l 2‘}%1] *Y/zs ‘f'O/,_ | lg/sl 144/77
(392) : 344 : 400 : 485 : (41)2#?) : 4&_33 : [B40] : (441) -
§q I lo /g 4 6/5 1) 49/40
e 1 G 2 o
e M  Ye A W4y S 185 Tl
G43) - 450 E67] - 430 B34 - 456 (‘rjl__g) : 98] :
S/ -‘ﬁ) /40 ‘%'3 121/40 t?g.o V36 Aq4,
Yag 85  12%, B2 I3y, 4947 T2aq  [44/4q
500 : (504 : 512 : 15281 ¢ : 0 2
200 (5”7) 512 (5F2X5) (23] : [539] sg [550]
T 1 e chan 234 gy YR B
G bl 3
as 19 *E}fi “¥35 1911 T29%3q4 4/3 72/55
Géo (56;): 576 :(m) [5947 : 690+ [gos] :Bl6] :
";/Z “/Zo 75 ‘*‘E':/io %20 . e Vs
£ =
a/7 $0/43 5 /4. €%uq 4%3 ¢ %12, %4
625 : (630 640 : 64% : [660]: €72) . 6715 : (6%6):
AR <A \Bb Bb [ ] (B) B (B1=>
. A W8 s e g 'y Y
Ebb D D \D D Db Dh
s V7 Yo W 124 By s W04
Be3] - G0 : Fro4) : 720
o
%40 3;)/?; ¥5/as "é:
%497 3435 Yy 1)



NU\W\bQ’"S of H«e Fam.’y qrompmof

2%.3b.5%74. 1. 13% (13-Limit) :

oo -F FFFTOOWLWWWLWLWL NN NN i e e
NQ_—EN—&—FNg—Qc\m@MOQ\Ig\iﬁ—@B'f-ooQO\o'\—FoBN—-o-—walwm—Fo)N-—

NN N R HRFN

)

N NW

NRNORNAORINN

+

A mw}%o&)\\; N O
z (SN}

W»=

0 e

—

i

12
T
17

782
?(O

'
90
11
16

q
100

[0
05

0% 2* 3

|10
s
7
120
vy

1259 5

|26

1502,
132
135
140
43
44
[47
150
154
15
160
162
165
169
69
179
176
190
192
199
192
195

i3
XLf

1827
3

196

25,42

535%

11
313
2%.5
Lf.
'3
/|
3').
|

.

7
5

Z*
Z
2°
115
23
Al
3711
22.52
2313
357
.23
2-5-]1
24
3%.13
23.%.5
HE
3

198
200
20§
210
2/6
220
224

2253

251

2342:

240
242

239

245

250 2

252

2562

260
264
270
27%
275
2%0
256
259
294
297
300
30%
3|2
315
%20
32412
3255
230
3%¢|2
35312

23.3-13
3:.5-7
2‘5
<. 9F
%1%
23 51
3.7
137‘

s i

390
351
352
360
363
364
375
37%)
394

385

2517

3‘10235 3 650[2-5%|3 990|2-3%5-]]
392|123 7%  660[2%3-5-]] (00| 2%. 53
394|2%- 3% |1 672025-3-7 100(|7-1]-]3
4ogl2%-5% 4753352  |00%| 2%-3*7
405|34.5  476]2%13% 1014 2-3-13%
416|2°%13  686|2:-73 (0214 210
4990|2%3:57 44332711 1024)3.73
429131113 700[2%5%7 940,24 5-|3
43912*.3%  7022.3%]3 1090/2-3-5%7
440(23-5-]| Jo4H28-]l 1093 3% 13
Y41132.72  11%/5-11:13% |056]2°% 3|
wgl26.7  7202%3%5 107§ 2 71 [
450l7.3%.5% 72412:211Z (050|232 32.
ue65.7-12  7292>7-13 0¥9 3%*- 1%
44212-3-7-11 712934 10920 2237+ |%
46gl2*3*13 735/3.5-7% |100|2* 5% ||
490/25-3-5 750/2:3-53 ||20[2%-5:7
ygalo®. |2 754|2% 327 11253%.53
4gel2-35  Y2%3 1342347
49012-5-7% T1012:57-11 1144231113
+95/3%.5/| 7702"35:3(!5227-31
500|2%-53  1¢42%7% 11953-5-7:1|
504 22-3%7 772233'”( [170(2:3*:5-]3
507|3-13%  $0025-5% |[76|23 372
512| 24 §10|12-3%5 |1937-13%
520/2%.5-13 £19|3* 7:3 11851 2% 33|
525(3-5%7 §2513:5%|| [200/2%-3-5%
5291243 || zmz .13 L
539|7%-|  §402°.2.5.7

S40|2%-3%.5 §49|5-]3%

9Hb|2:2 713 947|7- 11*

95012-5% 1] §5¢2-%11-13

56012%.5-7 864|25.33

667|347  9715(537

57212% 1113 g%0|2%+-5-]1

St 3~  §mia-3:7*

o R »’7

¥52% 3 2

594{ 2 33-|| ‘rooz1 2. 5%
600(2%-3-5%2 4]0|2:5 l3

609 5- 1% ‘7242"37

616|123 711  93623-3*.13

éz‘fz‘* 3:13 94933.5.7

6295%  _ 4602%-35

630(2:3%5-7 q4%|22-11*

(371 7*-13  97212*- 35

01275 919/%:5%.]3

4812334  agol2*-5-7*




I3-Limit Ratios (between I/] and 2/1) not Found in I, T, or 5-Limit:

Ratio |Prime Factors| Cents Pitch éS/Lf"( 5- [3/77‘ L{~‘o"i|‘l0
12/7 13/7 107,702 65/54 | 5:13/2-3%| 320974
13/ % [3/23 ¥40.52 65/56 | 5:13/2>7 | 25%.0/5
13/4 |3/ 3% 636,619 65/6% | 5:13/2*>7 54,105
13/10 13/2:5. | $5831% 65/64 | 5°13/2¢ 26.94]
(3/1] 13/ 299.210 66/65 |2:211/513 24432
13/12. 13/2%3 | 139.573 70/39 | 225:7/313| 1012.657
4/1% 2:7/13 | 28.29¢ 72/65 | 22%/5.13| 1771.069
15/13 3:5/1% 247741 75/52 | 3:5%/2%13| 634,055
16/1% 24/1% 359472 77/39 | T-11/3-13 | | |77.66l
19/13 | 2:3%/13 | 563.3%2 77/52 | T:11/2%13 | 679.616
20015 | 2%5/13 | T95.7%¢ 17/65 | 1-11/5-13 | 293,302
2y | F1/019 $30.25% T19/49 |2:313/7% | §04.%3|
22/13 2:11/13 910.710 7%/55 |2:3:13/5-11| 604.95]
24/13 | 2%3/13 | 106].427 18/77 |2:313/7:11| 22.339
25/1% 5%/% [132.100 91/52 3%/2*.13 | 767.292
26/15 | 2:13/%3-5 | 952.259 g1/65 | 3%/5-13 | 390.979
26/2.| 2:13/3-7 | 3(9.747 y4/65 |2%37/5:|3| 443,940
26/25 | 2:13/5% 67.900 ¥5/65 | 2211/513| 524477
27/2.6 23%/2:(3 65,337 U/49 | 7:13/2%3|1107.299
33/26 | 3ll/2:13 | 412745 11/50 | 7:13/2:5%|1036.72(
35/2¢6 | 5:7/2:132 | 5|4.6/2 qa1/54 | 7-13/2:3% | 403499
39/20 | 3:13/2%5 | 1156.169 941/55 | 7-13/5-11 | 71722
34/22 | 3-13/2:41 | 991.165 41/60 | T1-13/2%35 721.0%5
39/25 | 313/6% | 141.%85 /64 | 713/ 2¢ 609.354-
39/2% | 313/2%7| 5713.657 91/66 | 7:13/2-31l| 556.09]
/81 | FI/0-T | AR A1/72 | 713/2232 | 405444
Ho/39 | 225 /513 432 %3] /75 | 7'13/35% | 33477
44/39 | 2*|1/313| 20%.935 91/%0 | 1:13/2%5 | 223.040
45796 | BNG A48 TH16%6 1/g1 | 1-13/3% 20(,534
49/26 T42-18 | 071124 /%y | 1-13/23]| 5¢%.036
44/39 7%/3-13 | 395,69 41 /90 | 7-13/23*5| 19.130
50/394 | 2:5%/3.|3 | 430.|45 16/65 | 25:3/5-13| (75,114
52/27 | 2%13/3% | |]34.663 96/91 | 25.3/7-13| 42.601
52/33 | 2715/ %H | 11115 9%/65 | 2:7%/5-13| T710.%10
52/35 | 2%13/5-7| 6%5.3%¢ 99752 | 3%11/2%13| }1 14700
52/45 | 2%13/3%*5| 250.304 99/65 | 3*-|1/513| 129.3%7
52/49 | 2213/7% | 102,97¢ 9/41 | 3*I11/713| |45.974
55/39 | 5-11/3:13 | 595.149 |00/9] | 225%/7:13| |63.274
55/52 | 511/2*3 97.104 |04/55 | 2%3/5-11 | 1102.996
56/39 | 227/3:13| 6264343 [04/63 | 22.13/%*T7 | ¥67.792
63/52 | 3*7/2%|3| 332.20Y [04/75 | 23.13/3:5%| 565945
¢4/39 | 2533 | ¥57.517 [04/77 | 2313/7-|| | 520.394
65/33 | 5:13/%|l | 1173.56¥% 104/g| | 2%13/34 | 432.70%
65/36 | 5|3/2*3* 102293 04/99 | 23.13/3%1]| §5.300
£5/42 | 5:13/2:37| 756.060 105/104 | 3:5-7/2%|3| 14567
65/44 | 5:13/2*[] | 675523

65/4y% | 5:13/2*%3 | 524.9%6 continued over que




[0%/65
[0g/41
[1o/41
112/65
[17/6%
117/70
1/ 17
| 17/%0
[17/%%
NT7/94%
[17/100
[7/110
Teis s
120/4|
|21/65
121/7%
121/91
121/ 104
|21 1T
125/7%
125/ |
25/ 104
§25/ 17
126/65
12%/65
12¢/4]
12%/117
[130/77
[30/¥1
[30/99
130/121
132/41
135/9 |
[35/104
140/ 117
(43/72
[43/175
143/%0
143/% |
|43/ 94
143/90
[43/96
143/9%
|43/100
[43/105
I43/10%
143/112
1%3/120
I43/125
(43/126

2%3%/5:13
2*.33/7-13
2-511/71%
247/5-13
3%.13/26
3%.13/2:57
3203 /7]
3*%|3/2%.5
3203 /23|
3213 /2:7%
3% 3 /2*5%
232%/3/2:5-||
32,13 /2%, 7
22.23.5/7-1%
[1%/5-]3
[12/2:3-]3
12/ T3
1A/ 23413
112/ 32%.13
53/2:3|3
53/7:13
53/23.|3
53/ %*.|3
2:3%7/5-13
275-13
2745
27/3%.1%
2:5:13/7-11
2:5-13/3%
2:5:13 /3% ||
2:5-13/1]*
2%3.11 /713
33.5/7.13
2%.5/23%.13
2%57/3*13
[1-13 /2332
(1113 /352
I1413/2%4.5
[1:]13/ 3%
l:13/2%37
11:13/2-3%5
[-13/25-3
(-13/2- 7%
11-13/2%.52
[113/%:5:7
[-]3/2*3%
13/ 247
[1'13 /2335
11-13/ 53
[-13/2:3%7

1075795

——

FOAee QA0 ——N-RoNoN—

§79.02H
296,511
329.27%
141935
1Q44.43%
¥89.29%
24214
65%.124
493120
306,786
271(.%10
[ 06.%06
75.612
479915

760.153
493.292
262.109

5¢.11%]
51645%

62

19
02|
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NRASN—n -0
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423,020

43/12%
|43/135
|43/ 140
|4+4/4 |
[+4/143
|47/ 104
47/ 130
14+1/143
150/
50/ |43
[54/117
[56/12]
156/125
160/ |
[60/117
i
|62
[62/1%43
[65/41
165/ 104

[61/(26
[64/12¥
169/132
169/135
169/ 140
[69/ 144
169/ 147
169/150
[69/ |94
169/160
[69/162
169/165
169/16%
[75/104

[1-13/ 27
[1-13/33.5
[1:13/2%5.7
24.3%2/7.13
24.3%/1]-13
3.72/23-13
3-72/2:5:13
272/ |13
2:3:52/7-13
2:3:.5%/]1-13
2:7-11/3%*13
2%313 /|12
2*.3.13/53
25.5/7-13
25.5/%*|3
25'5541 E I%
S B A |
2:3%/ 1113
3:5:11/7-1%
2:5.]] /2313
2%37/11-1%
13%/2%. |
|3%/2.3%5
3%/ 25.3
|3%/ 272
13%/ 3%.||
I32./27-‘ 5?—
13%/3.5-7
132/22.33
13%/2:51
189/ 2% 7
|3%/23.3:5
132/ ||*
|32/ 53
132/2:3%.7
13%/ 27
[3%/2%.3 |
[3%2/33.5
[32/2%.5.7
135/ 0% 4%
| %%/ 3 T%
12*/2-3-5%
13%/2.-7-11
[3%/25.5
(32/2-34
[3%/3:5-]]
|32/2%.3.7

[090.¥32

52.7/2%.13

9] .46
99,667
36,7706

T94.556

12,064

549.079

212,765
47761

965,229
Y2137

475706

439,547

2¥3 542

976.960

541,576

|94 469

99¢.466

215974

1030.233%
799.059
27%.93%5

| 129.137

1979.100
943 403
925.927
05H%
¥23 96|
T15.1%0
143424
12229
892777
579.419
522,| 1%
50%.319
491.055
#2710
3¥Y.977
325916
277.145
24 | 449
208473
[6041]

44742

73.235

4 | 4649

| 0,274
900,924

continued over P“ja




175/117

|175/1%3
115/156
175/164
176/91

(76/117
[76/169
190/49 |

Y0/ 143
|50/ 169
(§2/949

192/12.|

1$2/125
[$21/185
|¥2/165
[ 99/ 104
199/130
199/ 143
199/ 169
192/ 14-3
192/164
195/9¢%

195/ 112
195/12]

95/ 12%
195/ 154
195/176
(96/117

|96/ 14%
196/169
196/195
[99/169
200/ 117
200/ 143
200/ (69
20%/105
20%/12|

20%/125
20%/135
208/ 147
20%/165
20%/175
20%/194
210/143

210/ 164

216/ 143
216/169
220/117
220/169
22%7117

527/3%.13
527/11+13
5%7/2%3:3
52.7/ 3%
24.01/7-13
2411/3%13
2411/ |32
2%32.5/7:13
2%32.5//1°13
2*.3%5/|3%
2:7-13/3% ||
2713/ | 1%
2:7-13/53
2-7-13/3%5
2:7:13/35-(
33.7/2%.13
3%.7/2-5+/3
33.7/11+1%
21715
263/1113
26.3/132
23:5-13/2: 7%
3.5:(3/247
(3/112%
13/ 27
(3 /2:7]
53/ 2%||
2%7%/3*13
2%7%/11+13
227%/ 19+
2%72/3.5-13
2:3%1/|3*
2%.52/2%.|3
23.52//]+]3
23.52/ |32
24.13/3-57
2413/ | |*
24.13/53
24+.13/33.5
2413/3 T~
]
2 = .
2413 /337
2:357/11-13
2:357/13%
23.33//1-13
2233/ 3%
2%5:11/3%13
2251/ 13%

5
3
5

3
3
3
3

RT3

&1 1.0l
349,609
19997
60,39%

[ 4,964
706,950
70.263

[ 1%0.870
399.37%
109,168
|054%.126
706718
650,412
517.175

| 69.767
|034.163
647.¥50
4-92.945
[43.636
510,109
2204900
1191, 145
159.970
26,160
T2E 1%
4-0%.653
[ TTHTY
713,214
545,506
256.596
¢.¥55
274173
425,190
580,782
29572
[ 193433
LT
¥91.5%6
T4¥.3449
600.92 |
400.94|
299.074
| 65.837
665.249
376.039
114019
424.%10
1093. |94
456,576

224/ 143
224/164
224/145
225/ 143
225/ 169
225/192
225/20%
23(/130
23(/164
23|/20%
234/12.1
234/125
234/175
240/143
240/ 164
242./1649
242/195
243/130
243 /143
243/169
243/192
243 /20%
245/ |43
245/156
245/ 1469
245/2.08
245/234
250/ 143
250/ 164
252/143
252/169
256/ 143
256/169
256/195
260/ 147
260/1%9
260/23 |
260/243
264/ 169
270/ 143
270/164
273/160
273/176
2773 /2.00
2173%/220
273/242
273/250

| [ 24,35

| 273/256

257/11+1%
257/ 13%
25-7/3:5+13
32.52/||-/3
3’2., 51/ i32.
3%2.52/9-713
32.52/24.13
3.711/2:513
3711/ |32
3711/ 2413
2:3%]3/ | |%
2:3%|3/ 5%
2:3%|3 /5%
24.3.5/11+13
243.5/ 3%
2:11%/ 132
2:11%/3:5-1%
35/2:5+13
35/(1-13
35/ 3%
35/2:7-13
35/24.|3
57%/11+13
5-72/2*3|3
5:-7%/132
5:72%/2%1%
5:7%/2-3%(3
2+53/1:13
2:53/|32
2%3%7/(1-13
2%32%7/ |32
2%/11-13
28/ |32
2%/2.5:|3
2%5.13 /372
2%5.13/32.7
2%25:13 /37|
2%5.13 /35
2%.3-11/ 3%
2:33.5/11-13
3.5/3%
3/25.5
|3 /2% ]|
13/23.52
‘13 /2%5]|
13/2:11*
y
g

.

)
(SN

XRNAIY

3/2:53
3/2%

-

[INRINREARSANNTINTN
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COV\HVMeJ over Paﬁg

| |7.066
TI2 0 l¥
(100,333
g11.123
924.995
759.991
539.6%]
373.617
20%.673
152,367
[]1.309




(Mayan ) 13-Limit Subset

Numlers of the ﬂ:mm}/’y @mmp]nq Qq'gb'sc‘
[ ] % 50| 2-5* 122 3% 294 27.3
2| ¥ 52| 2%-1% || 13% 290 2:3+5+/3
3| ¥ 54| 233 (g0| 2=3%5  400| 2%*.5%
Ul 22 60 213 5 192| 2¢- 3 405| 3*.5
5| ¥ b4 95| 3:5-13 46| 25-13
6| 23 65 5 13 200| 22.5% 432| 2%.33 .
g 23 12 72%-3* 208 2413 450 2.-3%5
gl 32 75| 3-5% 216| 23-33 wog| 223213
0| 2-5 78 2313 228 3%2.5% 4%0| 25-3+5
12| 2%-3 g0| 2%-5 2%H 2-3%[3 456 2+35
13| % ¥l| 34 240, 2*-3-5 500/ 2*5°
15| 3:5 90| 2-3%5 243 35 507 3.13%
[6] 24 96| 253 250| 2-53 5(2| 21
|g| 2-3% 00| 2%.5% 256| 2% 520| 23-5-13
20| 2*'5 04 2313 240| 2%5:13  540| 2%.3%.5
24| 22.3 08| 2%-33 270} 2:3°%.5  §d 2°.3*
25 5% [17] 3213 299 25-317_ 5¢5| 3%2.5:]3
26| 213 |20| 23:3:5  300| 2%-3-5% (00| 23-3.-52
27 33 125 5 32| 23313 (24| 2%-3+|3
30, 2:3°5 2% 27 320| 245 {25| 5¢
32| 25 30| 2:5:]3 %24| 2*.3% 640| 27.5
36| 2%.3* 135| 32. 5 325| 52.]3 (4g| 2234
B 00 2t A dadl 9.3 @60 0.5%[3
4o| 2.5 50| 2-35 35]| 33%.13 615 33.5%
45 3%2.5 156] 2%-3-13 360 23-3*.5 (16| 2%-|3%
4% 2%.3 60| 2% 5 375 3-53 T02| 2-3%:]3
Numbers of Hhe family grouping 24 B0 ¢ (MWmn)
) G 7 v
[ % |04 23-13 625
2| ¥ |25 53 L40
4| 2% 28] 27 450
5l * 130 2-5°1% £76
3 22 |60 25.5 00
10| 2:5 169] 13%* 932
|3 * 200/ 2%.-5% §45
6| 2% 208 2%-13 1000
20| 2.5 250 2-53 |00
25| 52 256| 2%
26| 2°13 260| 2*:513
32| 25 320| 26.5
40| 2%.5 325 5213
50| 2-5% 339 2-13%
52| 2%.13 400| 2%*. 5%
64 26 416 29.13
65| 5:13 500| 2%* 5%
0| 2*+.5 512 24
00| 2%.52% 520, 23%-5:13

720| 2*3.5
29| 3%
750 2:3:53
763 2%-3
750
¥00
g0
§32
745
g64| 25.3
900
934
960
T2
975
1000
10 14
[0%0
105%
1050
1125
1162,
1170
1200

[2-Limit subset

54
.5
2:5%.]3%
27-.]32.
25. 51
26.(3
5-[3%
23%.63
2%5.13
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A complex [3-Limit Monochord using double 360:720

and pased on ‘Ma\,ymn' number Falm'\,;v 29-3%.5¢. 3%

The bracket indicates +he 13-Limit elements

Number Series 360 : 375 : 3%4 : (390) : 400 405

Oty Piteh— C C# Db \D k5.
Ratio— Vi 2544 &g 13/5 194 N4

Under Pitech—  C Ch Bb NBb
Ratio— %1 4%4s 15/ 2%3 s 1¢/q

i) = 432 < 450 : ([448) : 4%0 : 4%6 : 500 : 507

Eb E F /F \F#

5%5 é;/\s sﬁfb 13/0 ‘J/G? 9;7/50 z;{f, €90

e 53 s  Yis W W, YWa iy

512 :(620): 540 : 576 : 6%5) : 600 : {24) : 625 :

\Gib G Ab A \A#

6;/#;5 13/q z/Fa_ s7E5 13/7 Bé:gb - 5/, 5 ,;;ZZ “

e 'Yis 9% % %3 /s 15/i3 144425

G0 : €42 @80t €715 : 7€) : (02) : 720 :

L e SR

I/)ﬁ \I/>5 43¢ 6Z Yao 2%20 é

Vg . s Ys "Hee Wee VY



3
5 A &5
s [~ X
§ ol | <! Is ..
o g lsiers ol (3 §
Y | I ] QIO 3
o= BEEL | N <
25 SRS 9 | S
lU.hl m J ,\..» J -+ X
. STy S § S
- T CRIERSIES ES N
v o & 2 < 2 S
HTn/\ r_m m ats .rnm LS S|
+ ollsl<|s - 5|
o 5| Slufw o B g7
i S |ju s N
U
McC%oooooooooooocooooooooooooooooo
4ls o
S
(] o P
v S
my.“a.a.m - o ...;... - ‘-
Sp O W i i3
= - SETE FWID SO T T B SN R M0 B BB s O 50 0 S0 S5 o e
2N ¥
3| g0
5.5
i
hm +
= R X
9
. *
e“mvvr.hw».'b o oofe -040'
<sE#
'll.blll*.ll bl ol s B S Bl ol i s — - ] — e | lll'l.'Lllall#.ll'l.ll.rLl - ] ————
. B “l-
\l 1%‘&1rllllv'll |Tl.|.|lﬁ|l.llll.|.|lull||.| — -l b o — . g e ] o e o ——
S| < #
R R | o coden R P R X
2 . e®
o - o/ o eeoee
rT:” <g e o/ovee o
il % = NEIINID ® \M -
= -
o ssiee @ @ -
e Q.
Y ) ( 3 2K J ® L] ® L
” -M‘b.oa s salesadosde s ifasfeosde =, A PR SRS i T TRl et o ..f..ﬁ..f ....PV,..:
</l <™ { J8 J T @ ® L J ; ® )
U - T T e s lind madie dhad s gt S Bl S S ol e B SR S s s ol D el SIS Sl s ] -
Sl < 8)e » ® & = ° g
el | e ath et s e S ke - 'iv.l..lll..l’ll.ll'.l. e = e e - e - s ] — e — S -
3 :
S lig 2 o |o ® ® ® » o
—— AP FRRIRRE | TXT TOTS NPOR DU PR boofoce]s o oboediaats [N e X asd SOTP A - o .:..IM .
Ul nielel |e® ® ® ® ® ® .
o ..||||lz N
w L\al
e -
M Oxio/eoeoe oo see e oeesdeeoeeososeoeooeeese
% %eWWW%MM55%%%HHHHM3B%B%&&&&M2QHH
mm261#346#64$5+&21b5+@2%T&5+&2%$
Sl |0 w0 | QO - [N oo [ i o f i |- oo [t | ool - {Lo o [t [do [y oo




( continued v page,...j

~ ar
= =3 <] 2
AT £ i LT
s8NV~ |M. £ |uss
~n
953 | |98 Ly
Ll >
3 : RS |9 o B9
£ .m <{O |2 w9 S B
O e’ =
s S TSR HEMR
# < HEE 32 S22
=|¢ .= £
:: t SEE | Y WRH
~
% 3 HARRLE sl Bl
° o Mm uly > P s m $
< m.l s M]-W M M\.U M. M ml
B - BHeE g s <+ (I
3 o rog 8 R =5 v . ==
- XRCLS| | (SO =| [§S
Uihio|o oo eleeeeeseeeosoeoeooeoeoeedeseooe
N
n
HW:,..M;T. % " 1 S B
vV w
el | S SR N (R SN RN D S SR 1) S S S i O] SO NN i S SO S PG N B B S S S i 559
S
T+
o3
™~
3
~
S0 IR INYE)
Lt | el e et Bl B ST SRS S P Y M) I g [pui) SRt MRy S NP N S - - ve o - b ] e e o e - .. - - —
W% e oo oo noeee
] -t e e o e ] — o — |.TI|I|I||.I.I|F|T.IﬁIl|.-I. Bl i Rt R SR ElES R SR S B S
b e o0 o 0oeeoe
EEPPPRTPY | PIPY TP FEUAD PR PINIAY DU RITT ere O DR NI PR SR CRII SRS B oo B -
o ©
$ olo/0l® & ®
+ " .
<g . . .
<% s ° ® ®
Do
- * = ® %
& ® ® e ®
PUSNIRPUDN | PR SPpeS e B8 eoproadeacdacacfesccbeccfocadeccfeccdeced. cedecashe eofessofeashe
=l |® * & %
W v p— . — o —f—— —— — — . —— — — . — —— — g ——— . —— — — bl e bl Bl ol Bl SRR ol SR SR R Dl
wn
Blo«MBESSE G Bl DL GRERAEET . 1
. - ® ®
= = “* =
&
Ci[e/®/0/e/e e eeeeeeeoeeeeeceanesseosnaee
"~
< HE= = === eeee]e el (o o s o {ov o s s [Po[dofbofds [do[ofvo
HW765%32wqg765*32ﬂmq3765%32ﬂlmq776
S St 6 Ko [t o5~ oo [FH o Noft (o] 5-| S| o = 10 [<o | x={do|o—| 2| = | | el 1o [<o [t o




(Cow}'mu.co{ ovevr pqée_,_,

;

o
g
£.
g
0 £
= 2
/&: L
T e 9
v &
S |S 5
i &
-+ || % s
LR :
b
(TP | e RV
i E =
o)
B s
2| 3
= v
O|e/e/e/eeoelale e CICIEIN Y R ICICICIE IR
~
™
0
il =S .
U3
- - ] — - -] - [ S— — et - e ] I N b
b
>
@ ¥ olofe
W a0 o oo o sle
P - oo oo ® oleole
gy YA o]
PRI PR | - PR R AR R SNy e M e e e e o o A A S - s il b el
= =+
b4 s ﬁ s -
A RS (SR R — SNTSY U e S S b o e o o - e
=T .
M._ & D @
e S
¥ = T g s &
< ZF|e %
< ¥ ®
(V)
(S}
7
o0
- o ]
wlﬁm — — e — e —)— . —— — —_—— el ks K Sy Sy — — e — e el -
SITBE UL e EBE D0 SLEUR T o
£% . -
b i O .30 2313 e
" ® & w
o~
[\ g
ﬁm.oooooooooaoooocooooo I
< & [[dofdofdeldoe~ v~ o~ [t~ o [t e [t [t~ | os0 [0l o [<s|xo|~o | o o [Nl ol <ol Do [0
J . . T e o SIS e Pl (R SR e el oy S . . . |~ . - i T o] 0 SR . 2
+ 5|10 H | N2 = (e ot [o|to|F|0| o] F|©[N= S |5 {Dofe> [No|wo[FH |2 &0
S S]] S8 oo - od ol ool 2] 2 |4 | oo 1 <o o ofo| S| =] bl & o |4



i) o
£ iz
3 m v
(=) = |y
~ . [o) 2
-y < 4=
1 SRR Sl S|
o = 2
= % Od\ Ma DD
AV} M IT.) o) M V..f.
TS| B 55 35
i aY = b2 - S
LV N e <|Y
I (P * <| §]
u || £ S8 R SIS
o M S |- fmu "H
= b o Q.
v <N/ - w| ¥ sP
£ - - ¢ S| ¥
s [ 2% 2 s =l 5
= is >3 S-S ohS
O Gjjeeeee ele ®le ® )
o
wn
——
..
Q8 ® e e
— o o — — —_— — v - — . — o— — - —
o
23 i
BWQO e e e e
7
nml
~0
mw% ® ®
PRIy | S T = PRGN (G S S R - — e
-2
) ® @
<< F
N
ul
—
* ©
=2 do ks ok
<2 ® -
<& ®
s ©
Sole
mgrrofl s 4 e
A% ® =
n“llll'l SR AR et — gt 2 1o
=w
.“#.“.”-"'l — —_— R p—— — —_ -
S © i
-5, »
o~
(\2)
mﬂooooooooooooooooo IR I IR IR IR IR IR R AN IR K
.._....ﬁr —
< &P ol ohn oo oo 33| o o [ fH 3 H F[H H T H T[T | e oo
2= 2l =] 2o 2 (ol {0 2L HOY N =[O g def v oo |0 | N T2 L2 H o
S Slholo|tvoloo S| =[P [F[2 | e L [t [oole Of || | cof - ivfo[ 1




iG# NALl Ab

w
Rl Y
Mn J s
b .- (=]
S 3 X
X6 v p- b 8-
N.f I.n M M.M
Vrﬂ LY > SR Y
Bl R £ S N
& it < < >
[} 9 » nt N $
25 ‘7 % | 3 S
-1 I.OI v £ &
m S P 8 lm ug %u.
=t () m N -+ §
v s & B3 n|=
=1 s y R
= 2o R
= = Yl v
| |3 £t o2
) & g o L4
Na vl < S o
L —) — =
UN|eee e eeeeeseeoeeeeeeaoeeoneosseoe
N
0
= ® e S0 a0 eodpew e ;
o - i O 7 SRe
U R®eeeeeeaoe
—_——edle et m| e dw d b e dr e = bk e e |k e -
q
03 .
© P [ @
7
5 ® e
- 4 o | »
3 sk Eobidodobo Bt b
-
BM.J k) &
Hmlullr...l!lrllj.l.lr-llillll.rll:lllll.lTll.llInilI....IJ'ru- = S e
O + ® ®
7/
@ T -t =|-t—-4-t4-F14-F+4-F+q—]-+F + ==
= 1. ¥ : 4t
N\
+ " ®
. : L : -
(o)
< I (® o
=
< e @
¥
_® <
7
ol | ®
- ®
et 1 el o R wl e T et T e S e s el et e el et e s s e B i R il i SR | SRR SR [ P,
& )
llu.ll.ll'.ll..llltl —J— |llllril.lt||ll||.llll|||’_l Ly Bl st S | ot l.llTlll
© +0
Al
A L J
o
o
»mm ® ele|sjv/ee/aje/e0jo/o/e/s/oo/aaoenveoeiee
Mw633333363342121422222222222
+ R[S [o St [So |15 [ [en| NITS{ Y WO | L Of D8 X0 Lol - e e
B o o ] o el N O o T S e o e B B pd Gl - o




Shades of the Genere (BI-E.T. divisiew) A s,ysfcmod—ic. %enem‘{—.’on

Pitch G |G| 6H|Ab|AK| A|A%|A#] Bb| BH B|BF|Cl| C
Mmb_;_;n:ls’ 94 zoJ 21|22) 23| 24 | 25| 20| 27 2%| 24| 30| 31 ]| Name of Tetrachord

| | -llje|e @! I ®| Enharmonic ]
| -2 10 @] @ | ® | ®| Evhavrmonic

2 4. ole | ol Enharmonic (Archytas)

|- 3-9(ele i o i ® i

2.2 - 938 o » | ®

2 Il 9% @ 1o e I &

|- 4-Y[eo]e | ® } &

2" 3- T2 ” ® | 4 ! 0l Just Chromatic (Ptolemy)

. 3B 4 5 | ® # | ®[Just Chromatic (Classical Gk.)
i g s & W | o 0 | »

|5 7l ele | ® [ @

2-%- 718 o' @ : »

3:3- 118 | ® . ®

- 2- 7| @ | ® # . ®

B ) T | oo I »

b -CESle Y ®

2-5- 6| o ® ° ®
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4. 3. 6] o : ® o | @ '

5-2 -6 e : ® 0! »
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l-T-5)ele [ | @ ¥
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2 B ST W | ® L@ ® || Minor Diatonic

4-H-5 e | Py | @ 8 ||6k. Equal Diatonic (1™ sqb-harmonic ¢ lement)
5-3-51 9 ! ® | ® 0| 5¢ 70 (cllassical Gk. Phrygian)
b6-2- 5[ @ ; o 'o * e

T 1 - 518 [ D @

|- ¥ 4 ol e | | @ ®

2.7 %3%] ¥ R o]
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Pteh G| GH a#|Ab|AL[ A]A¥| A#IBL] BL] B 184 CL] ¢
uwmb ey 57[ 19 2:;'4’-! 22|23 z«-[zsfchz'/ 2y 7_qlgo 31 Name of Tetrachord
‘5. e l HD EE A R

q - e k] |I ! & ol e

0-2- [ @ 1 : L ®|@®| Tnverse Enharmonic

> 131 : : ® 08| Inverse Enharmonic

P':yjhcr g‘? 2‘ 53: ;3' lcz Name 2f Tetrachord
-1 -3/ ® @ @ ®|| Chromatic
r2-2|l® o ® 8| Mivwor Diatonic

a: - 289 (K @l 5¢70

[-3:-||le®e @ ® o) M7béD

e Z- 139 % ® o Major Digtonic
-l 1{l @ ® 0 o I'nverse Chromatic




Shades of the Genera L I_ﬂ__"_E.T. o{ivisioys_)__ A S}/S"’CM:A’;C «3emra+50h

Pitch || Glo# Ab A |A%[BL B Ef|c
.N‘.:m.ber F (C? 12 13 14|15 16 17 1?/ M[ Name of Te%ro\dnoro{
| - 1-6]|e|@® @ @ Enharmonic

|- 2-5|| e @ ® ] Chromatic

2:- l-5]le® ® o @ Chrvomatic
[-3- 4] e|e® @ ®

2 2-4|| ® # » &

3. |- il @ o0 &

|- 4-3)|e|e@ @ @
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[-6- 1| e|e ole
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