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Appendix A: Standard Keys of the Flute

The following list of the keys of a typically equipped Boehm flute references a drawing
(Figure 8, below) of the mechanism of the instrument itself. The descriptions apply to
instruments usually encountered in France and the United States; warnings are made of
certain important variants that would affect the use of the fingering charts given throughout
this work. Each key is assigned a finger which alone (save for two exceptions) may handle
that key in normal playing. Any fingering requiring the use of a finger on a key to which it
is not assigned requires in effect an abnormal hand position. Such fingerings always bear
footnotes to this effect and, when used, must be spaced in the musical flow in such a way
that the player has time both to get into the required configuration and to get out of it. In
particular, it is not possible — except for a few players with exceptionally large fingertips —
to open either of the two trill keys and simultaneously close completely any of the numbered
keys beside it with one finger, if the flute in question is of the French model.

Lefthand mechanism

No.1 key Closed by index finger.

B=flat thumb key (Thul‘rnb lever.) Depression by thumb closes both B=natural
thumb key and the plate between No. 1 and No. 2 keys.

B=natural thumb key (Thumb key ordinarily in use.) Closed by thumb.

No.2 key Perforated on the Frencfx model. Depression by middle finger

closes No. 2 key and the plate between it and No. 1 key.

No. 3 key Perforated on the French model. Depression by ring finger
closes No. 3 key and the plate immediately below it.

G=sharp key Opened by little finger.

40




APPENDIX A: STANDARD KEYS OF THE FLUTE 41

Note: The above information regarding the No. 3 key and the G=sharp key does
not apply to the open G=sharp fingering system, not frequently encountered out-
side of Eastern Europe. In that system, the G=sharp key closes the plate im-
mediately below the No. 3 key. Operation of the No. 3 key does not affect this
plate.

- b=

Righthand mechanism

B=flat shake (Lacking on some older piccolos, most alto flutes, all bass
flutes.) Depression by knuckle of index finger closes the
plate between No.1 and No.2 keys.

Note: The shake on some flutes made in Germany, Britain, and the United
States before 1920 is called the B=natural thumb key. Other arrangements have
been made on special order.

No. 4 key Perforated on the French model. Depression by index finger
closes No. 4 key, the plate above it, and the plate between No. 1
and No. 2 keys. ,

D trill key (Lacking on most bass flutes.) Depression by middle finger
(less often by index finger) opens the lower of two small plates
(not shown in diagram) above No. 1 key.

No. 5 key Perforated on the French model. Depression by middle finger
closes No. 5 key and the plate above No. 4 key.

Note: The split E mechanism, an extra-cost option, changes the operation of the
No. 3 and No. 5 keys in an effort to improve the somewhat faulty e, =natural of the
standard closed G=sharp finger system. Closing the No. 5 key also closes the
plate below the No. 3 key without affecting the No. 3 key itself, which is only in-
directly linked to that plate. Note well that this mechanical arrangement alters
the actual key configuration of any fingering in which the No. 3 key is open and
the No. 5 key is closed or on the rim. The data contained here apply only to
flutes not equipped with the split E mechanism, so far as such fingerings are

concerned.

D=sharp trill key (Lacking on most bass flutes.) Depression by ring finger (less
often by middle finger) opens the upper of two small plates (not
shown in diagram) above No. 1 key.

No. 6 key Perforated on the French model. Depression by ring finger
closes No. 6 key and the plate above No. 4 key.

D=sharp key Opened by little finger. Held open in most normal fingerings to
provide full venting; serves as a point of support when holding
the instrument.

C=sharp key (Lacking on piccolo.) Closed by little finger.

C=natural key (Lacking on piccolo.) Depression by little finger closes C=

natural key and C=sharp key.
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B=natural key (Optional equipment, available for the most part on concert flutes only.)
: Closed by little finger and ordinarily independent of other keys. (Sometimes
in lefthand mechanism, operated by little finger.)

No. 1 key

B-$lat thumb /(e)' (%)

B-natu ral ‘H)uml) k()’ (E)

No. 2 ke)'

—
(

No. 3 key
G-sharp key (¢4)

B-#lat shake(s)

No. 4 key

D-natural trill key (D)

No. 5 key
Desharp trill key (D#tr)__|

No. & key

D-sha rp key (D#)

/\
C“Slm"P kfy (C#) %
Conatural ke)/ (C},)
B-matural ke'y (Bh) {




Appendix B: Normal Fingerings

The first fingerings given for each pitch are traditional, accepted by all authorities as
standard on the closed G=sharp flute or piccolo, up to d 4 Above that pitch aufchorities dif-
fer, in large measure because of differences among instruments.

Only rarely can a piccolo attain a pitch higher than c 4=natura1 or c 4=sharp; some older
instruments will not exceed b3=f1at. Alto flutes are also in some measure restricted above
d

own, reflecting the suggestions of various players, and include without apology fingerings

4 bass flutes vary unpredictably. The extreme high-register fingerings are therefore my

requiring the French model.

Alternate fingerings are also my own, with the help of many others too numerous to cite.
Their status as primary fingerings varies and so requires some enumeration (see Figure
9): .

1. a1=sharp and a2=sharp. The three fingerings should be chosen sqlely on the basis of
convenience in context. The second and third fingerings produce identically the same con-
figuration.

2. c2=sharp. The parenthetical second fingering may be used to facilitate register
crossings and to lower slightly the sharp pitch of the main fingering. The optional D=sharp
key is purely for the sake of convenience.

3. f3. The parenthetical second fingering may be used to add refinement to the tone qua-
lity of this note in normal playing. (The normal fingering gives a strangely coarse timbre
for reasons as yet unexplained.)

4. f3=sharp. This case is very similar to 3.

5. g3=sharp. The parenthetical fingering is used to lower the pitch, which is too sharp on
some instruments, but at the expense of somewhat deadened tone quality. Its use is unneces-
sary on most B foot instruments.

6. ag. The use of the C=sharp key instead of D=sharp slightly refines the timbre and
raises the pitch, which is often slightly flat with the D=sharp key.

43




44 APPENDIX B: NORMAL FINGERINGS

7.

- ments. The first is too flat but gives a timbre more in character with the rest of the in-

a3=sharp. Choose between the first two fingerings on the basis of individual instru-

strument than the second. The third is known as the '"Mignon" fingering because of its use
at the top of an ascending pianissimo E=flat seventh arpeggio in the Ambroise Thomas opera
of that name. It is slightly sharp-pitched and can be played quite softly.

8. b3. The parenthetical fingering is slightly flatter than the usual fingering, which is
too high on some flutes; however, the ring finger must cover a key normally under the
middle finger of the right hand. e

9. ¢ & The parenthetical fingering is available only on B foot flutes and is used to lower
the very high pitch of the standard fingering. Closing the No.5 hole lowers the pitch more
than half-holing, which is possible only on the French model.

10. ¢ 4=sha.rp. Choose the fingering that is best on the particular instrument. It makes
no difference on some.

11. d 4 The C=natural key improves the note on some flutes, worsens it on others.

12. d 4=sharp. The second and third fingerings are slightly flatter than the first.
Choose the one that is best on the particular instrument.

13. e 4 The first fingering is too high; the second corrects the pitch.

14. £ 4 The first fingering is too flat; the second corrects the pitch and blows more
easily.

15. f 4=sharp. The first fingering is fairly reliable on B foot flutes only; the second

works on about 1 percent of C foot flutes.
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Appendix C: Trill Fingerings

As in Appendix B, the traditional fingerings are given first, followed by variants that for
various reasons are desirable and sometimes preferable. I depart from this convention
only in the case of the very difficult a3—b3 trill, of which the standard fingering is so un-
satisfactory as to be virtually useless.

The notation used here is the same as elsewhere in this work, except for the additional
wiggling character that denotes key movement ( a4 ). Multiple key movements must be
made simultaneously; it is of course difficult to synchronize these if they are in opposite
hands or in nonadjacent fingers. Such trills must be executed slowly.

The c1=sharp-d1—sharp trill must be avoided at al} cost; the reason for this fact should
be plainly apparent from the bracketed notes in the chart below. (Figure 10.) The 83725
and a3—b3 trills should not be attempted on piccolo; in fact, any trill with an upper note
higher than b3=ﬂat will prove unreliable or impossible on piccolo. The bass flute, of
course, lacks the D=patura1 and D=sharp trill keys; this renders the written cz—dz,
cz=sharp—d2=sharp, c3—d3, and c3=sharp—d3-sharp trills impossible. (The downward
trills, given later, obviate some other problems on bass flute — such as the written

02=sharp—d2, c3=sharp—d3, and g3=sharp—a3 trills.)
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Figure 10. Upward trills.
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The following fingerings (Figure 11) are traditional with the French masters and are

given for the sake of completeness, but not without reservations owing to changes in the

gize of the tone-holes made at the time of the adoption of the modern 440-Hz a,. Since in

each case the main note is fingered as usual, the only fingering given is that of the auxiliary

(downward neighbor) pitch, which is in each case considerably sharper than the same pitch

normally fingered.

These fingerings are used in rapid paésagework and as turns for upward trills. Only an

abridged list is given, since special fingerings for this purpose are not needed elsewhere

on the instrument.
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Selected downward trills.
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Appendix D: Fingerings for Quarter Tones

Fingerings are given for the quarter tones of the 24-tone scale only; refer to Appendix

B for normal fingerings, often helpful in forming a preview of the playability of a pro-

jected passage.

Quarter tones for which no fingering is given are not playable to the best of my knowledge
on flute. Fingerings for plateau system are given wherever possible, but their availability
is limited. Not all fingerings given here are workable on piccolo,
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Appendix E: F ingerings for 31-Tone Scale

Natural pitches given here do not and are not meant to correspond with those in 12-tone
temperament, though in some cases a fingering will correspond for lack of a better one,
The fingering list given below (Figure 13) is set up so that a, equals the a, of 12-tone

temperament, which is also Helmholtz's usage., A certain degree of humoring with the

The degree of evenness of the 31-tone scale given' below is approximately equivalent to
that of a 12-tone chromatic scale executed on a seventeenth- or eighteenth—century single-
keyed flute, or possibly slightly better than the latter. Just ag was the practice of the
masters of the Baroque, it is necessary in the case of 31-~tone writing to take positive ad-
vantage of these unevennesses.

Pitches for which no fingering is given are essentially unavailable. These include in
particular c; =flat, b=sharp, d1 =double flat, d1 =flat, c1=doub1e sharp, e, =double flat,
g1=f1at, a1=double sharp, and ¢ 4=ﬂat.
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Appendix F: Available Multiphonics

This list of multiphonics and similar sounds was prepared by running a computer program
that printed out a complete list of available fingerings for French model flute equipped with
the B foot but no other optional or special keys. These fingerings were then played through
and their available multiphonics were rather selectively listed, while the least reliable ones
and many duplications were omitted. The materials thus obtained were ordered by pitch and
retested —in the process small errors in pitch notation were corrected and many more un-
révliable multiphonics and dupl_icé.tions were eliminated. A third pass was made in preparing
the descriptions of multiphonics; still more cdrrections and eliminations were made at this
stage. ' . '

Two Verne Q. Powell flutes, serial numbers 18 and 591, were used in preparing'the list.
The forr er of these lacks the B foot, but it proved possible to interchange the foot joints of
the twc™ .struments; therefore much testing was done with hybrid instruments. In addition,
I had the‘.'use during part of the testing process of a head joint in white gold made by N. D.
Lamberson of Oskaloosa, Iowa. Its playing characteristic were profoundly different from
those of cither of the Powells, which in turn differed greatly between themselves, but little
or no unsettling e'ffect on the production of the various multiphonics was found, much to my
surprise. The embouchure chimneys of the three instruments varied in height from a low
and free—blowingbo. 187 inch (Powell number 18) to a high and very resistant 0.212 inch (N.
D. Lamberson head, which was used with Powell number 18), as opposed to the more
typical height of 0.195 inch of Powell number 591.

Interchanging the B and C foot joints was found to have virtually no effect on the produc-
tion of multiphonics not containing pitches of ¢ 4 OT higher. The extremely high pitches —

Cy and above — were profoundly affected, however, and many multiphonics containing such
extremely high pitches had to be eliminated for this reason. (In general, the B foot im-
proves the extreme high range; some fingerings are changed slightly. However, the overall
timbre of the instrument is affected by the B foot —in some cases bettered, in some cases

55
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worsened, depending on the instrument and on the taste of the player.)

The multiphonics were notated using a system of temperament containing 31 pitches,
equally spaced, to the octave, the pitches in parentheses denoting enharmonic equwalences
(Figure 14). - + With very few exceptions, the simplest enharmonic form relative to C= '
natural was used regardless of the chords being spelled. Several considerations impelled }
me to employ the relatively unfamiliar 31-tone scale in preference to the more popular 12-

tone, divided as is commonly done mto quarter tones making a 24-tone scale. A somewhat;

BRI

uru % b b7 h‘ub)é;) e &H"“
:P_’(T(#.)j Lo o—rxfiy 1 —€x%) e

e b et b bl e b P e

Figure 14. The 31-tone scale with enharmonic equivalences.

sketchy list of these considerations includes the following: (a) No special symbols such

half-sharp ( % ), one-and-a-half sharp (#F ), half-flat ( B ), or one-and-a-half flat ( bh1
are needed. Instead the normal accidental symbols are used to their fullest significance.]
; (b) The representation of the major third is greatly improved over that of 12— or 24-tone
equal temperament, and the fifth, though slightly worse than that of the 12-tone, is still
quite good. Also, the augm@nted sixth of the 31-tone is a very close approximation of the
pure seventh (ratio of 7 to 4), which has no equivalent in the 12- or 24-tone and which ot

curs in a number of multiphonics that would otherwise be non-notable. This equivalence

also lacking in the otherwise superior 53-tone system. (c) The diesis, or interval betwe
adjacent steps in the 31-tone system, is the highest degree of precision that can be exped
of a flute with technology at its presentglevel. The assignment of a flute pitch to one or
another slot in the 53-tone system is too minute a task; in other words, flutes are not
capable of such a high degree of precision. (d) The degree of precision given by 31-tone.
i notation is the minimum that would be useful to facilitate the work of those composers «k

use exact numerical ratios rather than temperaments in their work. Lip adjustments wil

half a diesis to make a pitch true are almost always reasonable; adjustments of one-h
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gemitone or even one-quarter semitone in 12-tone may well be unreasonable in context.
(e) The surprising discovery was made that the French model flute, with or W1thout the B
foot, 'is capable of a better approxxmatlon of a 31-tone scale than of a 24-tone or quarter—
"tone scale.

In general, the higher the register, the narrower the tremolo that can be performed with
reasonable certitude without awkward lip movétents. This is because of the conflicting
overtone series in the alternating tones. The partials get closer together and harder to
isolate as one goes into the higher range. This is over and above the fact that the fingerings
in the upper range are felatively clumsy because of the amount of key manipulation in-
volved, unless simple harmonics are used in their stead. Table 1 gives the usual maximum
‘range of tremolos. ’

Tremolos wider than a major second involving pitches above g3=sharp are generally im-
practical, as are lip tremolos of the octave between the lower or fundamental octave and

the second register.

Table 1

Maximum range of tremolos by register.

" Lower Pitch  Upper Pitch : Maximum Safe Interval
lower octave lower octave minor seventh; possibly
(b—c2=sharp) ) (b—02=sharp) major seventh
lower octave second register augmented fourth;

(d2—03=sharp) possibly fifth
second register second register perfect fourth
second register third register - if upper note is d,,

(d3—-g3=sharp) augmented fourth;

otherwise major third

third register third register minor third
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Those who wigh to translate the given 31-tone material to 24-tone or quarter-tone notation‘
should make gsé of fhe equivalence table, Table 2, wilere A=natural equals Aﬁnatural.

To use the listings as conveniently as possible, reference should be made to a particular
pitch in a particular octave register. Typically, this one pitch may be but one of several
possibilities for the situation: if so, then the following process should be repeated for the

various possibilities until the multiphonic best suited to the situation emerges.

Refer to the Index to Multiphonic List.

1. This is an index by pitch, ascending in 31-tone sequence from lowest to highest.
Under each pitch heading all multiphonics containing that pitch as an original (not a
derived) frequency are listed by number.

2. Find the listed multiphonics in__the chart in front of the Index, The multiphonics are
numbered sequentially, lowest pitches first. _

3. Pick a working possibility and look up its number in the Descriptive Notes behind the
Index. Please heed all warnings contained therein; failure to do so is to ask for
trouble. If the limitations of a particular multiphonic are not appropriate to the de-
mands of the situation, then by all means find something else or adapt the situation
to the multiphonic. _ - '

4. If you are not writing for a player equipped with French model flute with B foot,
then the indications "F,'" "B, ' and "FB" above the fingerings must be taken into ac-
count., These notations.mean respectively, "French model required, ' "B foot re-
quired, " and "French model with B foot required." Where possible, I have given
plateau fingerings preferentially, even if a French model fingering works better, in
cases where multiple fingerings exist.

5. If desired, convert the notation to some form of 12~ or 24-tone notation using Table 2

Some phenomena are mentioned as aleatoric fingerings rather than as true multiphonics.
In any case, but eSpecially with these, the Descriptive notes Shoﬁld be heeded scrupulously.
One last warning must be made — namely, that some of the present test results are not

applicable to flutes equipped with the split E mechanism. Specifically, any fingering in

which the No. 5 key is closed or on the rim and the No. 3 key is open can be expected to be-

‘ have differently on a flute with the splii E mechanism than on a flute not so equipped. This

is not a statement of prejudice against such a device; the fact is simply that this writer did
not have such an instrument at his disposal. The split E mechanism is expensive and rather
unusual in the United States and France; it is generally applied on closed G=sharp flutes and
especially piccolos in eastern Europe,

TR
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46-49

50-55

56-100

101-117

118-157

158-188
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273-276

1, 45, 158, 277-290
44, 291-305 o
306-362 .
2, 50, 363-440 N
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fzx
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a X

b

277, 336, 441-541 R

3, 273, 291,
656-735

274, 292, 542, 543, 736-809
4, 5, 254, 544, 810-909

6, 11, 545, 910-1032
7, 275, 364, 1033-1161
9, 12, 278, 307, 441,
1162-1275

10, 13, 279, 308, 547, 656, 736,
910, 1033, 1276-1395

14-17, 280, 293, 294, 365, 548,

363, 542-655

546, 810,

657-661, 737 738, 811, 911,
1034, 1396-1455
21, 22, 281, 295, 366, 662-667,

739~ 741, 812 912, 1456 1470

18, 23, 27, 282, 296, 309-311,
813 815, 1035, 1471-1486

24, 25, 28, 29, 34, 283, 312, 313,
367 368 816 818, 913, 1162,
1163, 1487 1509

cab
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30-32, 35, 36, 314-320, 369, 442-444, 549,
914-919, 1036, 1037, 1510-1515

1, 37-41, 321, '445-447, 550, 1038-1041,
1516-1525

11, 19, 42, 448, 551,
1526-1529

56-60, 101, 118, 552, 553, 1530, 1531

2, 20, 34, 46, 47, 61- -T71, 119, 1532, 1533

44, 72-82, 102-106, 120-127, 159, 742, 1534-
1547

3, 51, 83-91, 107, 108, 128, 129, 160-168,
1550-1572

48, 50, 92, 109-112, 130-135, 169-172, 189,
255, 920, 1573-1585

49, 61, 93-95, 136-140, 173-180, 190-195,
213-216, 819, 1530, 1586-1600 ,

4, 96, 97, 113, 141, 142, 181-184, 196-201,
217- -224, 1601-1619

52, 53, 98, 143, 144, 160, 185, 202-207, 225-
235, 256- -259, 1620-1633 -
7, 8, 54, 114, 115, 145, 146, 173, 208, 236-
246, 260-266, 370, 554, 1634-1651

9, 55, 116, 147, 148, 171, 186, 209, 210,

247, 248, 267-272, 276, 449, 1573, 1652-1658
10, 14, 56, 120, 149-151, 161, 211, 217, 249,
250, 284, 322, 364, 371-373, aso-asa 548,
555-560, 670, 921, 922, 1396, 1456, 1659

15, 152154, 218, 251, 252, 255, 256, 285
289, 323-325, 374-385, 459-467, S61- 566,
1164, 1531, 1536, 1660-1666

5, 117, 119, 122, 155, 156, 189, 213, 214,
219, 253, 297, 326-339, 386-400, 468-482,
567-587, 671, 672, 743, 820, 1043, 1044,

1487, 1532, 1620, 1667-1687

11, 18, 24, 26, 121, 128, 187, 295, 298, 340-
343, 401-408, 483- 492, 588-603, 744, 745,
821-826, 1045-1050, 1488, 1534, 1537, 1688-
1704

12, 22, 25, 123, 299-301, 344-347, 387, 409-
412, 493-497, 604-611, 673, 674, 746, 747,
827-833, 923, 1051, 1165-1167, 1397- -1399,
1457, 1471, 1526, 1667, 1705-1721

20, 23, 27-33, 36, 254, 282, 296, 258, 302-
304, 314-316, 321, 328, 348-352; 388, 413-
418, 498-500, 612-619, 675-691, 748-755, B3d-
842, 924, 1052, 1458, 1459, 1472, 1516, 1517,
1660, 1668, 1688, 1721-1730

668, 669, 1042, 1524,
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34, 37-40, 43, 274, 275, 290, 309, 310,
317, 323-325, 329-332, 353-356, 368, 371~
a7e, 419, s01-503, 543, 567, 589, 620-627,
692-704, 756-764, B843-B46, 925-938, 1053-
1064, 1276, 1400-1402, 1489, 1510, 1661,
1662, 1689, 1731-1747

17, 41, 99, 129, 278, 279, 305, 312, 318,
322, 333, 334, 346, 357-360, 379, 389,
390, 420-425, 504-506, 568, 628-630, 658,
659, 663, 664, 671, 705-710, 765-773, 847-
856, 939-957, 1065-1081, 1168-1180, 1277~
1281, 1490-1493, 1669, 1748-1784 "~

47, 75, 16, 101, 102, 294, 295, 307, 308,
319, 320, 361, 362, 426-428, 442, 446~
448, 470, 507-512, 543, 555, 569, 570,
613, 631-634, 660, 673, 677-681, 633, Ti1,
712, 738, 756, 765, 774-781, B14, B857-
B66, 958-973, 1034, 1082-1095, 1181-1197,
1282-1302, 1460, 1473-1475, 1494, 1495,
1511, 1512, 1530, 1535, 1721, 1731, 1755~
1774 ' ]

77, 84, 160, 313, 351, 364, 370, 429-432,
459, 513-520, 546, 553, 554, 635-639, 665,
682, 713-T16, 736, 182-785, 848, B6T-B76,
912, 915, 940, 974-981, 1043, 1097-1109,
1198-1214, 1303-1318, 1403-1406, 1476-
1479, 1496-1498, 1518-1520, 1536, 1548,
1574, 1722, 1732, 1748, 1772-1784
61, 78-30, 85-87, 103, 110, 111,
415, 433, 450, 451, 48B4, 494, 521-525,
571, 572, 605, 640, 641, 659, 669, T17-
721, 746, 186-790, 849, BSO, 859, 860,
877-884, 911, 913, 916-918, 921, 941,
982-988, 1110-1118, 1182, 1215-1229, 1319~
1333, 1407-1418, 1461, 1462, 1480, 1499-
1501, 1521, 1527, 1528, 1549-1552, 1575,
1576, 1670, 1735, 1733, 1755, 1772, 1785-
1798 L

1, 62, 97, 107, 148,
435, 441, 452, 453, 499, 526-528, 548,
556, 656, 664, 666, 670, 722-725, 739,
740, 742, 743, 7157, 791-793, 810, 819,
822, 823, 861, 885, BB6, 925, 943, 961,
962, 989-996, 1033, 1037,
1053, 1054, 1084, 1085,
1124, 1163, 1164, 1183,
1303, 1334-1349, 1398, 1419-1427, 1463,
1553, 1577, 1586, 1601, 1621, 1622, 1734,
1756, 1757, 1785, 1799-1805

51, 53, 55, 57, 63, 64, 81, 100, 132, 138,
139, 141, 174, 226, 239, 368, 443, 444,
454, 455, 460, 495, 529-534, 547, 554,
557-559, 561, 562, 642-644, 667, 6712, 674,
726-729, 791, 794-796, 820, 821, 844,

311, 366,

942,

1098, 1099, 1115~
1200, 1230-1243,

1040, 1041, 1045,

f3b

112, 238, 380, 434, —

e

227,

887-890, 919, 922, 926, 944, 945, 963,
997-1003, 1052, 1055, 1066—1068, 1100
1111, 1125-1129, 1170, 1244-1253, 1304
1321, 1350-1364, 1428-1434, 1464-1466,
1481, 1492, 1538, 1554, 1587-1589,

1671, 1672, 1758, 1786, 1799, 1305_

1811

58, 65, 104, 133-135, 140, 144, 161,
171, 173, 175, 182, 197, 198, 210, 21s,
310, 401, 456, 471, 486, 487, 535, 560,
573, 590, 632, 645, 646, 6R3, 730, 731, )
758, 797, 798, 818, 891-898, 920, 927-
930, 946, 947, 964, 975, 1004-1006,
1035, 1042, 1046, 1056-1058, 1086,

1087, 1130-1136, 1171, 1201, 1254,

1277, 1283-1285, 1305, 1306, 1338,
1365-1371, 1420, 1435-1437, 1459, 1461,
1467, 1482, 1489, 1502, 1530, 1539,
1555, 1573, 1578, 1590, 1591, 1602-
1605, 1623, 1624, 1634, 1673, 1759,
1800, 1806, 1812-1815,

2, 59, 66, 67, 117, 124, 176-178, 183,
184, 190, 191, 199, 204, 205, 216, 220,
240, 449, 461, 462, 472, 488, 496, ]
536-538, 563, 574-577, 633, 647,
695, 718, 732, 741, 744, 748, 759,
700, 799-801, 814, 815, 819, 869, B899~
801, 917, 922, 923, 931-934, 948, 965,
1007-1010, 1044, 1047-1049, 1059, 1060,
1069, 1088, 1137-1139, 1165, 1184,
1185, 1202, 1203, 1255-1258, 1279,
1307-1309, 1322, 1339, 1372-1375,
1403, 1404, 1407, 1408, 1438-1444,
1460, 1468, 1476, 1483, 1532, 1540,
1625, 1626, 1635, 1636, 1663, 1674,
1706, 1749, 1760, 1787, 1807

60, 68, B2, 95, 105, 118, 122, 125,
148, 153, 156, 192, 200, 206, 207, 212,
213, 219, 228, 229, 241, 255, 257, 463,]
464, 564, 591, 661, 672, 684, 696, 706,
712, 738, 745, 747, 749, 761, 766, 111,
802, 803, 820, B24, B27, 834, 902, 999,
1011-1013, 1050, 1051, 1061, 1070,
1089, 1140, 1166, 1172, 1173, 1186,
1187, 1219, 1259-1262, 1280, 1286,
1323,1324, 1352, 1354-1356, 1376-1379,
1409-1412, 1421, 1445, 1462, 1482,
1503, 1504, 1511, 1513, 1592, 1627,
1637, 1638, 1652, 1653, 1773, 1788,
1816-1818
i, 7, 99,
162, 163,
222, 230,
276, 465,
743, 750,

500,
594,

1401,

101,
187,
231,
473,
757,

106, 123, 126, 142, 146,
189, 193, 214, 218, 221,}
242-244, 252, 260, 268,

474, 592, 621, 648, 685,

762, 767, 783, 828, 835,

~




5

gabb

f #

INDEX TO MULTIPHONIC LIST BY PITCH 179

836, 851, 862, 880, 903, 921, 966, 1000,
1014-1016, 1112, 1113, 1141-1144, 1174,
1175, 1183, 1169, 1204, 1220, 1233, 1263-
1266, 1287-1291, 1310, 1353, 1383, 1381,
1446, 1474, 1477, 1485, 1497, 1541, 1628,
1639, 1654, 1690, 1723, 1774, 1789

69, 70, 75, 98, 127, 154, 157, 164, 165,

179, 188, 194, 201, 223, 232-234, 245, 248,

261-263, 269-271, 570, 578, 593, 594, 671,
751, 753, 768, 769, 784, Bu4, B829-831, 837,
852, 853, 863, 870, 881, 886, 890, Y04,
yJs, 924, 1017, 1018, 1044, 1047, 1127,
1145-1147, 1165, 1167, 1190, 1205, 1206,
1221, 1267, 1276, 1292-1294, 1311-1313,
1325, 1340, 1382, 1405, 1447, 1456, 1463,
1478, 1486, 1495, 145%€, 1500, 1505, 1512,
1579, 1606, 1640, 1691, 1724, 1790-1792,
1819 '

76, 129, 159, 166, 217, 235, 264-266, 328,
571, 572, 637, 638, 649, 746, 752, 718,

- 788, 8US, 838, 871, 882, 883, 9U6, 1019,

1020, 1148-1150, 1234,1235, 1247, 1281,
1314, 1326, 1327, 1357, 1383, 1501, 1506,
1514, 1519, 1556, 1607, 1641, 1642, 1735
160, 167, 172, 258, 259, 272, 284, 286-288,
330, 372, 459, 484, 489, 517, 568, 589,
595, 596, 606, 6U7, 614, 650, 651, 822,
839, 991, 1021, 1071, 1120, 1133, 1176,
1341, 1479, 1515, 1522-1524, 1538, 1557,
1580, 1581, 1643, 1659, 1664, 1675, 1676,
1692, 1693, 1707, 1736, 1820

168, 289, 322-324, 331, 334, 335, 341, 352,
3se, 375, 381, 388, 331, 402-404, 410, 416,
436, 437, 475, 485, 49D, 597, 652, 821,
1262, 1177, 1178, 1295, 1488, 1516, 1525,
1526, 1525, 1593, 1694, 4708, 1821, 1822
336, 342, 346, 347, 355, 3 360, 373,
376, 382, 387, 392, 393, 435,411, 417,
423, 438, 497, 495, 598, 599, 615,-629,
653, 845, 854, 935, 1550, 1558, 1559, 1594,
1677, 1709, 1761

8, 332, 343, 356, 377, 383, 384, 394-398,
406-406, 439, 476, 509, 510, 616, 622, 779,

—+191, 1202, 1207, 1222, 1268, 1507, 1560,

1678, 1695, 1821

71, 337-339, 399, 418, 600, 635, €78, 679,
657, 698, 707, 733, 734, 780, 848, 1043,
1072, 1208, 1223, 1224, 1283, 1303, 1358,
1384, 1542, 1551, 1555, 1561-1563, 1679,
1580, 1710, 1737, 1822, 1823
325, 376, 375, 335, 400, 427,
539, 579, 613, 617, 618, 632,
687, 699-701, 864, 976, 1022,
1151, 1152, 1209, 1256, 1471,
1540, 1564, 1662, 1681, 1696,
1824

440, 554,
680-682, 686,
1191, 1121,
1930, 1536,
1697, 1738,

a3b

b_bb

a. #

328, 424, 428, 477, 511, 518,
564, 580, 619, 623, 647, 670,
702, 703, 708, 770, 855, 949,
1023, 1024, 1152, 1173, 1179,
1269, 1399, 1531, 1543, 1553,
1567, 1595, 1675, 1693, 1739,

1776

524, 539,
688-650,
950, 967,
1193,
1565~
1775,

139, 224, 239, 295, 370, 412, 432, 457,
464-466, 474, 478, 487, 491, 434, 502,

506, 519, 528, 533, 540, 562, 563,
581, 654, 664, 691, 704, 753, B46,
873, 925, 936, 951, 952, 968, 984,

1090, 1102,
1194, 1210,
1533, 1544,
1588, 1590,
1610, 1629,

1103,
1270,
1545,
1596,
1676,

1114,
1342,
1556,
1597,
1682,

1153,
1385,
1568,
1603,
1711,

565,
872,
1025,
1185, *
1386,
1569,
1608-
1725,

1740-1742, 1749, 1750, 1762, 1776,
26, 238, 246, 425, 451, 458, 459, 467,

479,
538,
590,
825,
970,
1057,
1091,
1115,
1278,
1448,

593,
850,
977,
1060,
1092,
1122,
1297,
1472,
1570, 1598,
1645, 1691,
1757, 1816,

480, 495,
541, 560,
608,
860,
992,

503,
566,
634,
933,

512,
576,
638,
945,

1063,
1099,
1134,
1328,
1508,

1973,
1104,
1154,
1387,
1546,

520,
578,
644,
953,

1084,
1105,
1180,
1398,
1547,

525, 534,
582, 583,
719, 806,
966, 967,

1001, 1026, 1027, 1053,

1086,
111,
1236,
1402,
1557,

1611-1613, 1622, 1624, 1644,
1698, 1699, 1712, 1743,

1815

32, 33, 180, 195, 240, 444, 453, 481,

485,
554,
728,
801,
918,
961,

452,
624,
735,
807,
929,
963,

496,
630,
754,
820,
934,
971,

517, 572,
639, 641,

826, 865,
937, 947,

577,
709,

755, 711, 189,

874,
948,

sg4,
716,

585,
724,
792, 800,
884, 907,
954-956,

978-980, 985, 986, 993,

994, 1005, 1028, 1025, 1067, 1074, 1375,
1085, 1087, 10S3, 1106, 1137, 1116,
1117, 1128, 1155, 1195, 1211, 1225,
1248-1250, 1298, 13us, 1329, 1343, 1388,

1422,
1560,
1614,
1646,
1701,
1764,

1449,
1571,
1615,
1655,
1713,
1801

40, 43, 476, 482,

1493,
1573,
1626,
1672,
1726,

1532, 1534,
1582, 1599,
1630, 1636,
1673, 1690,
1744, 1751,

1538,
1604,
1638,
1700,
1763,

510, 586, 587, 589,

596, 599, 6uU1, 602, 609-611, 625, 626,
629; 646, 651, 653, 655, 672, 710, 720,
725, 729, 744, 760, 764, 772, 181, 785,
788, 793, 796, 798, 608, 831, 832, 834,
840-B42, B53, 866, 875, 898, 908, 930,
957, 962, 972, 976, 981, 987, 988, 995,
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1002, 1010, 1030, 1041, 1048, 1058, 1076~ a,x 740, 821, 856, 996, 1003, 1006, 1136
1678, 1Uy4, 1095, 1108, 1113, 1118, 1123, 1144, 1159, 1160, 1166, 1229, 1247, 1252
’

1135, 1139, 1147, 1156, 1175, 1196, 1212, 1253, 1262, 1275, 1309, 1313, 1317, 1327

: 1213, 1219, 1226, 1237-1240, 1254, 158, 1333, 1340, 1348, 1356, 1357, 1362-1364.

; 1271-1273, 1284, 1288, 1299, 1304, 1315, 1371, 1379, 1393, 1394, 1434, 1412, 1416, =

i 1330, 1331, 1338, 1355, 1353, 1367, 1368, 1417, 1426, 1431, 1432, 1437, 1454, 1466

: 1389, 1413, 1423, 1436, 1450, 1451, 1465, 1470, 1511, 1653, 1665, 1666, 1706, 1747

: 1469, 1475, 1504, 1509, 1520, 1552, 1559, 1761, 1767, 1793, 1794, 1833, 1812, 1818

; 1576, 1583, 1584, 1593, 1605, 1616, 1617, b, 938, 1064, 1080, 1081, 1161, 1178, 1281, B

! 1631, 1632, 1634, 1647, 1648, 1652, 1654, 1291, 1296, 1318, 1349, 1418, 1427, 1433,

: 1656, 1657, 1683, 1684, 1707, 1714-1716, 1434, 1443, 1453, 1735, 1752, 1768, 1809,
1745, 1746, 1765, 1766, 1778, 1792,7-1802, 1826 _
1808, 1817, 1820, 1825 c,b 1301, 1395,71444, 1719, 1755, 1804, 1810

b,b 311, 603, 627, 773, 790, 809, 819, 823, by# 1728, 1780, 1781, 1796

833, 876, 939, 973, 1013, 1031, 1032, 1685, 1686, 1729, 1753, 1769, 1782, 1797 _

C
1046, 1049, 1050, 1054, 1055, 1061, 1068, djbb 1297, 1302, 1586, 1591, 1703, 1720, 1770,
1070, 1079, 1109, 1120, 1124, 1129, 1143, 1798, 1811, 1813
1150, 1157, 1158, 1187, 1189, 1197, 1203, c,# 1589, 1704, 1730, 1750, 1754, 1771, 1763,
1214, 1227, 1228, 1241-1243, 1251, 1260, 4 1823 _
1261, 1274, 1260, 1285, 1289, 1290, 1300, c,x 1627, 1687
1306, 1308, 1310, 1312, 1314, 1316, 1324, d, 1805
1332, 1344-1347, 1353, 1360, 1361, 1369,  e,bb 1825
1370, 1374, 1375, 1378, 1381, 1383, 1390- e, 1764, 1776
1392, 1406, 1408, 1410, 1411, 1414, 1415, f,b 1784, 1814
1424, 1425, 1429, 1430, 1441, 1442, 1445, e, # 1794, 1815, 1826
1452, 1453, 1517, 1528, 1563, 1572, 1574, f, 1824 -

1579, 1585, 1600, 1618, 1619, 1633, 1649~
1651, 1658, 1702, 1717, 1718, 1727, 1779,
1788 :
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