Adriaan D. Fokker
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In such a mirroring process octave notes such as 4 and 8 or 3 and 6 can also
be retained. Then also the rule holds true that the distance between the funda-
mental and the guidetone corresponds to the product of the chosen numbers,
here equals 4 x 8 or 3 x 6 respectively. In the event that in an inversion only
oune note remains invariant in the inversion, this note stands for two coinciding
notes. .

With these twofold inversions we are offered the possibility of carrying out
in two steps any transposition we wish through an arbitrary number of di€ses.
The interval of 18 digses can be expressed thus

6 4x6_6x6 _5x6 _1x6

4 4x4 6x4 Sx4 Tx4’

Correspondingly one can undertake four different transpositions:
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The numbers set alongside the chords designate the notes of the chord which re-
inain constant in the inversion. The interval of 12 digses thus can be valued as

Ix7 m_as_SxS
4x4 T

That makes two transpositions possible.

8x8
The interval of 27 diéses can only be valued as %.; There is therefore only
one transposition possible:

@ 2

8

We now assemble the possible values of the various diésis intervals in a table. ]
is sufficient to list only half of the di€sis intervals, for the complementary ints
val — except the factor 2 (octave transposition) — has the inverted value of th
[ractions.

I Digsis: $X z:; bl 30 Digses: 12T %f%

2 Digses: 312 3:; 29 Digses: 2:2 i:g

3 Ditses: 324 516 28 Digses: 328 4X7

4 Ditses: 3% 27 Digses: $%3

oeec 3 133 41 w424 28 320

o 428 428 112 B33 v 133 27 828 22

o 427 57 651 1L 2evies §24 §23 0210 227

o 428 358 13§ 218 moer 28 28 12§ 27

9 Digses: %-:—.; g:l;] 22 Dises: ;iz g:l_}ﬂ

v 355 325 £ 133w 426 422 228 122

11 Digses: g—i—g g:g ;:g ;:g 20 Digses: g—i-% z:g ISU;; :.;x!;

12 Digses: ii: gig 19 Ditses: :i; ;:?

o 354 153 423 120 v 138 138 323 353

14 Diéses: gig ziz 17 Digses: i:; 2:172

15 Digses: 421 2X1 §x1 IXT 16 Ditses: el il e
S 7x10
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Cadenices

As is well known, many classical musical works close with a cadence which

is constructed from the chords of the tonic, the sub-dominant and the dominant. '
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We now turn ourselves to the question of how, through a broadening of the
concept of the classical cadence, other closings might be available. First of all,
we can substilute the major third, the minor third or the supra second for the
fourth occuring (in the bass) with the dominant and subdominant.
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In these series of chords, various sorls of leading tones arise: minor seconds and
infra seconds. If, with the help of the seventh, one makes the triads into prima-
ry chords of four noles, one gets here a still larger variety of leading tones.

To the harmonic cadences one can, mirror [ashion, set up similar sub-harmo-
nic closes. What was said of the leading tone is also true for these groups of

chords.
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!? second sort of extension of cadences'is created if one substitutes for the
tonic, subdominant and dominant those chords which are linked together with
a common tone.
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With the next series of chords the bass notes form sub-harmonic triads (minc
chords) for themselves; in this example the triads are 1/3:1/4:1/5, 1/4:1/5:1/6
1/5:1/6:1/7, and 1/6:1/7:1/8. If these cadences are mirrored, guidetones arise '
which together with them form major chords.
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The number of examples could be considerably increased.

A third sort of cadence construction would consist in that the bass noles be
the difference tones from isoharmonic three-note chords. Naturally these three-
note chords would gencrally not be ordinary major or minor triads. If once the
difference lone is determined, we may at will designate one of the three notes
of the chord as the sustained note; the other two notes of the three-note chord
are thereby similarly fixed. The following examples will show how to proceed
here.

The bass should proceed in equal intervals, in fourths, major thirds, minor

thirds or supra seconds; evidently equal steps also lic in one of the upper voices,

which we have chosen arbitrarily.

H 9 13 14 9 30 19
7 10 11 7 23 15
5 7 8 5 16 11
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1} Perhaps it is worth pointing out that FFokker is not concerned here with part-writing, but
with the harmonic structure. - Tr.
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The numbers set beneath the bass notes arc related to the fundamentals of
the chords in the upper staff. The examples above arise from ¢ and e’, whose
frequencies stand in the relationship 2:5. The first isoharmonic three-note chor¢
to arise is the chord 5:7:9. With the sccond chord of the first example, f and g#
stand in the relationship 3:7; thus the isoharmonic chord 7:10:13 is formed. In .
third place, the first chord returns. With the fourth chord, G and ¢’ stand in re-
lationship 3:8, through which the isoharmonic chord 8:11:14 is created.

To define the relationship of the gHi’ to e, one should note that gf§* has 7/3
the frequency of the f, and f again has 4/3 the frequency of c. The relationship
of the frequencies gﬂ' to ¢ is therefore 7/3 x 4/3 = 28/9. e and ¢ sland in the
relationship 5/2. The relationship of g}’ to e is therefore 28/9 : 5/2 = 56/45. It
is smaller by 7.7 cents than the pure major third 55/44 = 5/4. In similar manner
the frequency relationships in the following paragraph are derived.

The first example has fourths in the bass. Above it are major thirds: gh e c
The interval of the third e—c is a pure third 5/4; the third g—e is somewhat toc
small: 56:45=(55+ 1) : (44 + 1). The middle voice seemingly shows supra
thirds, 9:7, whose true proportions are however d’—bbr=80:63=(9x9-1):
9 x7andbb-fYl=14:11=(11 x9-1): 11 x 7.

The second example has major thirds in the bass, supra seconds and infra
thirds in the upper voices. The supra second gb—e stands in the correct numeri-
cal relationship 8:7; e—d'b is 25:22 =200:176 = 25 x 8 : (25 x 7+ 1). Simi-
lafly with the infra thirds: bb%—g is 7:6, while dbb -bbls is 115:98 = (119 -
4):(102-4)=(17x7-4): (17x6-4).

The third example has minor thirds in the bass. In the upper voices only one
of the fourths is pure, the fourth a—e on the contrary stands in the relationship
168:125=8x21:(6x 21 ~-1).

The fourth example has supra seconds in the bass. In the upper staff the e—c
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is a pure third 5:4, gh—e on the other hand is reckoned 44:35=(9x 5~ 1) :
(9 x 4 - 1). The middle voice runs through the thirds db'—bb%: = 60:49 =

120:98 = (11 x 11 = 1) : (11 x9-1) and bb¥a—gb=28:23=(5x 11 +1): Table of English Equivalents for German Pitch Names

(5 x 9+ 1). They vary only insignificantly from the refationship 11:9.
The cadential series mentioned last do not allow mirroring. With mirroring,
the difference tones are altered. Through mirroring, three-note isoharmonic
chords would losc their musical sense. 1. ¢ ¢ 19. g B
2. d ¢ semi-sharp 20. gi g semi-sharp
3. «cis ¢ sharp 21. gis g sharp
4, des dflat 22. as a flat
: 5. d¢h  dscmiflat 23. ah a semi-flat
6. d d 2.2 a
7. di d semi-sharp 25. ai a semi-sharp
8. dis d sharp 26. ais a sharp
3 9. es  cflat 27. b bflat
10. e  esemiflat 28. hé¢h b scmiflat
11. e c 29. h b
12. «i e semi-sharp 30. hi b semi-sharp
13. féh  fsemi-flat 31. céh  csemi-flat
1 14, [ f
: 15. fi f scmi-sharp
i 16. fis f sharp
q& 17. ges  gflat
;irq__- 18. gth  gsemi-flat
i
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Digses

-J

10
I

13
14

TABLE OF DIESES

The 31-note tempered scale and its
approximations to the values of pure tuning

in decimal ;
values in cents approximates

1,00 000 0,00 /1
1,02 261 38,71 - 81/80
64/63
49/48
45/44
36/35
1,04573 77,42 25(24
24423
2322
22/21
21420
20019
1,06 398 116,13 1615
15/14
1,09 355 154,84 1211
35/32
/1o

1,11828 193,55 10/9
28/25

9/8

1,14 356 232,26 817

1,16942 270,97 716
1,19 586 309,68 27
19/16

25121

6f5

1,22 290 348,39 I'f9
16/13

1,25 055 387,10 5/4
1,27 882 425,81 14/11
32/25

297
1,30774 464,52 13/10
6449
21/16

“1,33731 503,23 4/3
1,36 754 541,94 15/11

11/8

1,39 846 580,65 /5
45/32

in cents

0,00
21,51
27,26
35,70
38,91
48,77
70,67
73,62
76,91
80,53
84,47
88,80

111,73
119,45
150,64
155,14
160,00
182,40
196,20

203,91

231,17

266,87

294,13

297,51

302,83

315,64

347,41

359,47

386,31

417,51

427,37

435,08

454,19

462,35

470,78

498,04

536,95

551,32

582,51

590,22

Digses

31
30

29

28

27

26

25
24
23

22

21
20

18
17

in decimal
values

2,00000
1,95579

1,91254

1,87 026

1,82890

1,78 847

1,78 846
1,71025
1,67 244

1,63546
1,59930
1,56 394
1,52936
1,49 555
1,46 242

1,43 008

in cents

1200
1161,29

1122,59

1083,88

1045,17
1006,46

967,75
929,04
890,33

851,62

812,91
774,20

735,49-

696,78
658,07

619,36

TABLE OF DIESES
The 31-note tempered scale and its
approximations to the values of pure tuning

approximates

2/1
63/32
96/49
88/45
35/18

23/12
20711
19/10

15/8
28/15
1146
64/35
20/11
9/5
25/14
16/9
714
12/7
27116
5/3

18/11
13/8
8/5
1177
25/16
14/9
20/13
49/32
32/21
32
22/15
16/11
36/25
10/7

in cents

1200

117274
1164,30
1161,20
1151,23

1126,38
1119,47
[L11,20

1088,27
1080,55
1049,36
1044,86
1040,00
1017,60
1603,80
996,09
968,83
933,13
905,87
884,36

852,59
840,53
813,69
782,49
772,63
764,92
745,81
737,65
729,22
701,96
663,05
648,68
631,28
617,49
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MUSICAL WORKS IN THE 31-NOTE SYSTEM

HENK BADINGS

Preludium en fuga voor 31-toonsorgel 1952
Contrasten (I1. De Vrics) voor gemengd koor a cappella 1952
Preludium cn fuga IV voor 31-toonsorged (111 et 11 desunt) 1954
Suite van kleine stukken voor 3 1-loonsorgel 1954
Reeks van kleine klankstukken in selectieve toonsystemen, voor 31+

- toonsorgel 1957
Sonata no 2 for two violins 1963
Sonata no 3 for iwo violins 1967
String Quartet ’ 1867
Concerto for Lwo violins and orchestra in 31-tone temperament 1969

ANTON DE BEER

Method for the 31 -note keyboard 1961
Instructive Sonatina ) 1964
Small pieces 1967
“Speelmusick™ for two violins and archiphone 1971
Music for the archiphone 1973 .

JAN VAN DLJK

Vier harmonisch-melodische intonatie-ocfeningen voor sirijkkwartet 1946
Acht stukken in elementaire geslachlen van Euler (orgel) 1948
Vierstemmige intonatie-oeleningen voor geinengd koor a cappella, bij

cen studieboek van prol. Fokker 1949

Musica per organo trentunisono |
1. Quattro pezzi per organo trentunisono solo
11. Quattro pezzi per organo e archi
ill. Dieci pezzi per organo e strumenti diversi
IV. Concerto per organo ¢ orchestra :
V. Canzone in penere enharmaonico vocale per organo ¢ canto ad lib. 1950451

)

Deuntje (J. Van den Vondel) voor dubbel gemengd koor a cappella 195
Hynne (P.-Minderaa) voor gemengd koor a cappella 195
Musica per organo trentunisono 11 '

Selte pezzi per organo solo 195
Concerlo per trombone, violino ¢ violoncello 196

EUGEN FRISCHKNECHT
Drei Stiicke fur 31-Ton-Orgel 196

JAAP GERAEDTS

7es studies in Euler’s toongeslachten voor fluit, en voor twee [uilen  1961/6

ANTIION VAN DER IIORST

Suite voor 31-toonsorgel, op. 60 195

ARIE DE KLEIN'

Zes bagatellen op tien toctsen
a) Genus chromaticum, b) Zec en haven, ¢} Stad en land, d) Chinees,

¢) Moed en angst, ) Twee kockocken 1950/°
Preludium chromaticum 19¢
Kalenderbiaadjes in de kringloop van acht 19¢
Passacaglia 19:

In generibus Leonhardi Euleri
(32.5.7) Toceata, (3.52.7) Barcarole ¢ loccata, (3.5.7%) Il sogno di Gia-

como, (53.7%) Mordenic ¢ toceata, (52.7%) Mosaico e {occala 19¢
Kringspiegelingen 19

HANS KOX
Drie stukken voor viool sole, in (3%.72) 19¢
Vues des anges (R. Rilke), voor viool en bariton 19:
Passacaplia en koraal, voor 31-toonsorgel 19¢
Vicr stukken voor sirijkkwartet, 31-toons 19¢
Vier didaklische stukken, voor Lwee trompetten en ecn trombone 19¢

Serenade for two violins 19¢

1)l am‘indebled to Joel Mandelbaum for the information that Atie de Klein is a pseudony
Tor rofessor Fokker himsell. — Tr.
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TON DE LEEUW

Eleklropischc studie

JOEL MANDELBAUM

Ten studies in 31-tone temperament for organ
The Dybbuk, Opera (Act 111)
- Three Songs for soprano, two violins and archiphone

RICHARD ORTON

Mosaics, for 31-tone organ

OEDOEN PARTOS

Three [antasies for two violins

ALAN RIDOUT

Partita for cello solo

Music for 31-tone organ

Trio for strings, 1. Chants, II. Dances, I1I. Variations
Sonata for two violins '

Animula vagula blandula (Hadrian), for violin and baritone

PETER SCHAT

Collages, voor 3 1-toonsorgel
I. Contrastes, I1. Canons, 11I. Clusters

ALPHONSE STALLAERT

Vier liederen voor twee violen

PAUL CHR. VAN WESTERING

Zces inventies voor 31-toonsorgel
Variaties over *'Merck toch, hoe sterck,” voor 31-toonsorgel

1957

1963
1968
1971

1965

1972

1959
1960
1961
1965
1965

1962

1965

1951
1951

IVAN WYSCHNEGRADSKY

Etude ultrachromatique pour ’orgue tren te-et-unisonique 1

WORKS BY ADRIAAN FOKKER WHICH DEAL WITH MUSIC

Les mathématiques et la musique, Den Haag (Mart. Nijhoff) 1941.
Rekenkundige bespiegeling der muziek, (Gorinchem (Noorduyn) 1945.
Just intonation, Den Haag (Mart. Nijhoff) 1949.

Recherches musicales théoriques et pratiques, Denll-laag (Mart. Nijhoff) 195
Qor en stem, bundel solfége-oefeningen, Amsterdam (Alsbach en Co.) 1964.

Les gammes et le tempérament égal, in: Acustica 1, Ziirich 1951 , 29,

Equal temperament and the thirty-one-keyed organ, in: The Scientific Mont
81, 1955, 161.

Les cinquiémes de ton, in: Acoustique musicale, Paris (Ed. centre nat. reche
che scientif.) 1959

Optelakkorden, in: Mens en melodie, Utrecht 1960, 145.
Warum und Wozu? in: Die Reihe 8, Wien 1962, 62.

Multiple antanairesis, in: Proc.‘ Kon. Nederl. Akad. v. Wetensch. A 66, No. 1
1963.




96

S L R SR A it

Dic Binde der ORPNEUS Schriftenreihe zu Grundfragen der Musik
Band | Martin Vogel, Die Intonation der Blechbliser. Neue Wege im Metall-
blasinstrumentenbau, 104 Seiten, Halbleinen DM 23,80
Band 2 Martin Vogel, Der Tristan-Akkord und die Krise der modernen Har- &+
monielehre, 163 Seiten, Halbleinen DM 28,00 . 4
Band 3 Martin Vogel, Die Enharmonik der Griechen, Teil 1: Tonsyslem und &
. Notation, 152 Seiten, Halbleinen DM 38,00 °
Band 4 Martin Vogel, Die Enharmonik der Gricchen, Teil 2: Der Ursprung . 4
der Enharmonik, 189 Scilen, Halbleinen DM 34,00 ik
Band 5 Adriaan D. Fokker, Neue Musik mit 31 Ténen, 89 Seiten, broschiert :
DM 18,00; englische Ausgabe in Vorbereitung
Band 6 Giuseppe Tartini, Traktat {iber die Musik gemif der wahren Wissen-
schaft von der Harmonie, iibersetzt und erliutert von Alfred Rubeli,
397 Seilen, Halbleinen DM 66,00
Band 7 Rudolfl Haase, Kaysers Harmonik in der Literatur der Jahre 1950 bis
1964, 162 Sciten, broschiert DM 26,00
Band 8 Martin Vogel, Dic Zukunft der Musik, 231 Sciten, Halbleinen DM
36,00
Band 9 Renate Imig, Systeme der Funktionsbezeichnung in den Harmonie-
Ichren seil Tlugo Riemann, 281 Seiten, broschiert DM 42,00
Band 10 Alois Haba, Mein Weg zur Viertel- und Sechsteltonmusik, 125 Seiten,

9 Abbildungen, broschiert DM 23,00
Band 11/12  Marianne Brocker, Die Drehleier, ihr Bau und ihre Geschichle, 2 Biin-
de, 720 Scilen, 236 Abbildungen, 4 Faksimiles, 60 Notenbeispiele,
53 Zeichnungen im Text, Ganzleinen DM 155,00 )
Band 13/14  Martin Vogel, Onos Lyras. Der Esel mit der Leier, 2 Binde, 740 Sei-
. ten, 190 Abbildungen, Ganzleinen DM 145,00 ;
Band 15 Sigrun Schaeider, Mikrotdne in der Musik des 20. Jahrhunderts. Un-

tersuchungen zu Theorie und Geslaltungsprinzipien moderner Kom- :

positionen mil Mikroténen, 317 Sciten, 9 Abbildungen, Ganzleinen I

DM 52,00 _ i

Band 16 Martin Vogel, Die Lehre von den Tonbezichungen, mit einem Tafel- ;y
anhang von Martin Kihler, 480 Seiten, Ganzleinen DM 80,00 jl.r

zu beziehen durch den Buchhandel i

oder dirckt vom i

Verlag fiir systematische Musikwissenschaft GmbH .

53 Bonn-Bad Godesberg, Meckenheimer Strafie 12 3
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