outdoors with the davul. See L. Picken: Folk Musical

Instruments of Turkey (London, 1975).

See also BALaBAN, (1) and Dupux (1).
R. CONWAY MORRIS

Meydan sazi. Turkish long-necked lute. The mevdan
sazi (‘public square saz’) is the largest type of Saz. It
has four or more double courses of strings and is con-
structed and played like the BAGLAMA.

Meyer, Conrad (b Marburg; d Philadelphia, 1881).
American piano maker of German origin. He emigrated
to Baltimore in 1819, subsequently working for the piano
maker Joseph Hisky. In 1829 he settled in Philadelphia
where he started his own firm, and in 1833 exhibited
one piano with ‘shifting or transposing action’ and another
with an iron frame at the Franklin Institute. He iater
claimed that this square was made in 1832 and was unique
in the USA for its single cast-iron frame. He did not
patent it, and was in fact preceded by ALPHEUS BABCOCK,
who patented a similar frame in 1825. But Meyer was
often credited with this clever design, which permitted
greater string tension and consequently a more resonant
tone. Spillane (1890) wrote that Meyer made excellent
pianos and that on Meyer's death the firm passed to his
sons. The firm continued into at least the 1890s.
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MARGARET CRANMER

Mezzadri, Alessandro (f1 Ferrara, c1690-1732). Ital-
ian violin maker. It has been said that he was a capable
performer; a conflict between two careers would cer-
tainly explain his meagre output as a maker. There is
little doubt that his best instruments have suffered from
being relabelled with more famous names. His violins
are essentially patterned after the Amati school but there
appears to have been no obvious attempt at mere copy-
ing. While they tend to be small they invanably give
the impression of being larger. The design of the sound-
holes usually derives from the Amati school. but those
cut for his violas often lean towards Brescian models.
The few surviving cut-down violas indicate. by the
unusual length of their soundholes, that they originally
must have measured close to 480 mm (or more) in body
length. The quality of varnish can be exceptionally good
and varies from a vivid orange-red to a golden brown.
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Mezzo, mezza (It.: ‘half’, ‘medium’). A word used in
several different musical contexts, one of the common-
est of which is the mezzo-soprano voice. In current Ital-
lan mezza manica means the half-position in string
plaving. mezza caden:za a half-cadence or half-close and
me=--otono a semitone. In addition the following uni-
versally used technical meanings appear.

(1) Mezza voce, mezzavoce (*half-voice’). A direction
in both vocal and instrumental music to produce a quiet.
restrained tone. found as early as Tosi's Opintoni (1723.
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pp.20f), where it is recommended that ascending
appoggiaturas, especially those involving chromatic
intervals, be performed mezza voce. This very specific
direction is most often found in operatic scores of the
19th century: in the second act of Verdi's Otello, for
example, lago's narration of Cassio’'s dream (‘Era la
notte, Cassio dormiva’') is marked mezza voce. and the
opening scene of Simon Boccanegra is marked ‘tutta
questa scena a mezzavoce'. It appears also in instru-
mental music, for example in the slow movements of
Beethoven's opp. 106, 109, 125 and 131; in very similar
circumstances he also used sotto voce (see SOTTO). The
French equivalent in the 18th century, d demi or @ demi
voix, also applied to both vocal and instrumental music.
Mezza voce is entirely different from MESSA DI VOCE.

(2) Mezzo-forte, mezzo-piano (mf, mp). Dynamic
indications implying moderation. Thus mezzo-forte 1s
less loud than forte; and mezzo-piano is less soft, there-
fore louder, than piano. See also TEMPO AND EXPRESSION
MARKS.

(3) Mezzo-legato, mezzo-staccato (and legato-
staccato). Articulations normally designated by a slur
with staccato dots beneath it; see ARTICULATION.

mf. Mezzo-forte (It.: ‘moderately loud’); see MEZZO,
MEZZA, (2).

Mfuhlulu (‘ululation’). See TSHIHOHO.

Mfunga. Side-blown trumpet of the Nguli people of
Zaire. It is the smallest of the funga trumpets made from
hollowed-out roots or branches (LaurentyA, 332).

Mgba. DruM-CHIME of the Igbo people of Nigena.

Mgung. Double clapperless bell of the Mbun people of
Zz2ire. See GONGA (1).

Mhiyém. Wooden cone flute, with one or two finger-
holes. of the Shongo people of Zaire (LaurentvA, 149).

Michaelis. Zanetto de. See ZANETTO DI MONTICHIARO.

Microchordon. A name used by COLLARD & COLLARD
for a small upright piano.

Microtonal instruments. Instruments adapted or spe-
cially constructed for performing music in microtonal
tuning systems or to give accurate tuning in tempera-
ments other than the ‘standard’ 12-note equal tempera-
ment. (There is considerable overlap between these two
functions in some microtonal instruments.) This article
deals only with Western instruments; instruments con-
structed in other parts of the world for the pertormance
of music in systems of intonation other than |2-note equal
temperament are dealt with under their own headings.

Three main periods can be distinguished in the deve-
lopment of Western microtonal instruments: the work
of theonists in the 16th and 17th centuries, acoustlic
research in the second half of the 19th century. and the
explorations of composers. performers and researchers
throughout the 20th century. Until the end of the [9th
century there was little interest in microtonal compo-
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ic guitar (?1829; for illustration see JUST INTONATION,
fig.5), the 31-note ‘githarfa’ (Ger. ‘Guitharfe’) built by
the Hunganan physicist J6zsef Petzval in Vienna in 1862,
and a quarter-tone trumpet (1893, now in the Odessa
Conservatory). In 1864 a piano tuned in just intonation
was built for the Russian Prince Odoevsky.

3. 1900-30. Around 1890 Carl Andreas Eitz extended
his experiments to quarter-tones; similar interests were
soon pursued by others, especially in Germany, and
inaugurated a new phase in microtonal music. This was
characterized by the appearance not only of a consid-
erable number of compositions in various tuning sys-
tems, but also of a great variety of specially constructed
instruments.

Much of the quarter-tone music written in this period
involves retuning or different fingering of existing
instruments. The earliest composition to use quarter-tones
appears to have been Halévy’s Prométhée enchainé
(1849), in the string parts; in 1898 the British composer
John Foulds wrote a string quartet (now lost) that used
quarter-tones, and from 1905 he included microtones
for bowed strings in other works. The first important
quarter-tone composition, and perhaps the first fully
microtonal work, was Charles Ives's Chorale for strings;
this was variously dated 1903-14 and 1913-14 by the
composer, and was probably based on experiments car-
ried out with two pianos tuned a quarter-tone apart around
180001, The Chorale is also lost, but it was arranged
for two pianos by Ives as the last of his Three Quarter-
Tone Pieces for Two Pianos (1923—-4), from which Alan
- Stout has reconstructed the original. ., = .

- Other quarter-tone practitioners before 1930 included
Julidn Carrillo, who evolved the theory of ‘the 13th
sound’ (el sonido trece) in 1895, but wrote no micro-
tonal music until 1922; Arthur Lourié, who between 1908
and around 1913 wrote a number of works, including a
string quartet (1910); several Soviet composers in the
mid-1920s, including Georgy Rimsky-Korsakov, who
founded the Petrograd society for quarter-tone music
(1923) and directed its ensemble (1925-32), and who
wrote parts in his works for quarter-tone harmonium and
Emiriton, Arseny Avraamov (who also detised an }-tone
‘universal tonal system’), Nikolay Malakhovsky and
Aleksandr Kenel’; and a number of musicians who
developed or commissioned special instruments (see
below). During this period quarter-tones were also briefly
exploited in single works by Vittorio Gnecchi, Emest
Bloch and Alban Berg. g S 1l o

Before the 1890s only a few quarter-tone instruments
were constructed; they included one built around 1850
by Alexandre-Joseph Vincent and Bottée de Toulmon,
who were inspired by the Greek modes, and a set of
tuned glasses and an instrument with about 24 strings
made around 1885 by George Ives (the composer’s
father). From 1890 a considerable number of quarter-
tone pianos and harmoniums were built (see Table 2),

as well as a few in other tunings. Some of these instru-

ments have two manuals tuned a quarter-tone apart;
others have three manuals, the third duplicating the first
to allow alternative fingerings (the length of the keys
diminishes on each manual, so that on the one furthest
from the player the white keys are the same size as.the
black ones). Those instruments with a single manual,
including the harmoniums by Max F. Meyer and von
Moellendorf, have unconventional keyboard lay-outs (see
also KEYBOARD, §3). B - SR
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TABLE 2
Instrument Dute [nventor, builder
‘achromatisches 1892 G. A. Behrens-Senegalden
Klavier’ (Berlin)
(2 manuals)
harmonium 1902 Max F. Meyer (USA)
(] manual)
harmonium ¢ 1906 Josef Anton Gruss (Franzensbad.
Bohemia, now FrantiSkovy
L4zné)
harmonium 1911 Jorg Mager (Aschaffenburg),
(2 manuals) built by Steinmeyer
piano (unfinished) ¢1913-14 Arthur Lourié (St Petersburg).
built by Maison Diederichs
‘bichromatisches 1915 Willi von Moellendorf (Berlin),
Harmonium' built by Otto Pappe
(1 manual)
‘enharmonium’ 1921 Silvestro Baglioni (Rome)
piano (unfinished) 1922 Ivan Vishnegradsky (Paris). built
(2 manuals) by Pleyel
piano 1924 Moritz Stoehr (New York)
(2 manuals)
piano 1924 Alois Héba (Berlin), Ivan
(3 manuals) Vishnegradsky (Prague), built
by Grotrian-Steinweg
piano 1924 Alois Héba (Prague), built by
(2 manuals) Forster
piano 1925 Alois Haba (Prague), built by
(3 manuals) Forster
plano 928 Ivan Vishnegradsky (Paris), built
(3 manuals) by Forster
piano 1928 Hans Barth (New York), built by
(2 manuals) George L. Weitz of Baldwin
2 pianinos 1931 Alois Héba, built by Forster
harmonium 1931 Alois Hdba (Prague), built by
(3 manuals) Forster

Harmoniums using other microtonal tunings were also
constructed at about this time. Ferruccio Busoni, inspired
in 1907 by reports of the second model of Thaddeus
Cahill's TELHARMONIUM (which had 36 notes to the octave
In just intonation), experimented in New York (proba-
bly in 1910 or 1911) with a rebuilt three-manual har-
monium tuned in j-tones; a two-manual }-tone instrument
constructed for him by J. & P. Schiedmayer was com-
pleted only 1n 1925, several months after his death. In
Cambridge Wilfrid Perrett built a harmonium in just
intonation with 19 notes to the octave (c1925) which he
called the ‘olympion’. An electric harmonium designed
by Lev Termen around 1926 (but not completed) was
tunable in subdivisions of up to ;j-tones. Alois Haba
commissioned a ;-tone harmonium from August Forster
in 1927. In 1932 Shohei Tanaka, working in Tokyo,
produced an instrument with 21 keys per octave (assign-
able to 46 notes) in just intonation. Around the same
time the Polytone, a 60-key, 53-note harmonium with
a special keyboard, consisting of ten differently col-
oured rows of keys, was constructed for the composer
Arthur Fickénsher at the University of Virginia. From
the early 1930s several 43-note harmoniums were con-
structed by Harry Partch under the names Ptolemy and
CHROMELODEON.

Microtonal instruments other than keyboards from the
first half of the 20th century include the quarter-tone
clarinet (c1906) of Richard H. Stein; Luigi Russolo's
INTONARUMOR! (1913-), in all of which divisions of at
least j-tone were possible; a string instrument (1920)
that combined features of the violin and balalaika, devised
by Mikhail Matyushin (who had published a quarter-
tone violin tutor in 1912); Carrillo’s }-tone octavina
(which resembled a bass guitar), the k-tone arpa citera
or ‘harmony harp’ (c1922), 14 other instruments in the
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2. Chrvsalis (1976) by Cris Forster

a disc mounted vertically on a stand with 82 strings on
each face. which radiate out trom an off-centre circular
bridge  The composer pavinp Cope has constructed sev-
eral percussion instruments tuned to 33-note just into-
nation. Other inventions to come out of Calitornia include
Tillman H. Schater’s Undeviginuivox. a 19-note metal-
lophone (early 1960s). and a more recent 53-note metal-
lophone built for L. E. Hanson. Schafer (now based in
Boston). Warren F. Kimball and others have refretted
guitars. Kimball and Skip La Plante in New York have
built microtonal “harmonic canons™ inspired by Partch.

In California there has also been some use of micro-
tones in jazz. In the mid-1960s the Hindustani Jazz Sex-
tet explored both microtones and complex time signatures
(from 5/4 to 33/16). The Sextet included two musi-
cians who went on to form their own bands in the late
1960s: the trumpeter Don Ellis. who commissioned from
Frank Holton & Co. quarter-tone trumpets with a fourth
valve for the whole of his trumpet section: and the per-
cussionist Emil Richards. whose Microtonal Blues Band
consisted of several electroacoustic instruments and a
wide range of percussion from many cultures. tuned
microtonally to give, for instance. 22. 24, 31, 33 and
43 subdivisions ot the octave.

(it) Electronic instruments. Since World War [l elec-
tronics have been widely applied to microtonal key-
board instruments. and electronic instruments have been
used to perform microtonal music. In the late 1940s Per-
cy Grainger. searching for means of producing ‘gliding
tones’. managed to simulate them by using ;- and ;-tone
tunings respectively in the first two models of the CROSS-
GRAINGER FREE MUSIC MACHINE. Between 1950 and 1957
Evgeny Murzin developed the ANs, a photoelectric
composition machine tuned to 72 equal octave divi-
sions. In the mid-1960s Robert A. Moog constructed
three microtonal electronic kevboard instruments: one
with 43 notes to the octave over a range of four octaves;
one with 31 notes to the octave and a total of 479 keys
for & range of seven octaves. and one with 137 keys.
At about the same time a microtonal version of the
ONDI?LINE was produced for the composer Jean-Etienne
Marie by Georges Jenny: this could be tuned in a variety
of systems (e.g. divisions of the tone into between three
and seven). On the basis of principles proposed by Alain
Daniélou. Stephan Kudelski designed a 53-note un-
equally tempered keyboard instrument in the early 1960s
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in collaboration with the harpsichord builders Wavland
Dobson and Jean Eicher: this was followed 1n the late
1970s by the S52. built by Claude Cellier and Andre
Kudelski and tuned to 52 notes per octave. with a touch-
sensitive kevboard the compass ot which can be trans-
posed within a total range of eight octaves. The 31-note
Arcifoon was manutactured 1n Holland trom 1971 (see
Stiv) below). In the carly 1970s George Secor deve-
loped the SCALATRON (f1g.3), in which each note 1s inde-
pendently tunable: Kenneth Macfadyen's “detunable
organ’ (1968-9. constructed by A. E. Davies & Son)
is similarly conceived. though its tuning tincluding mean-
tone) can be reset instantly while that of the Scalatron
must be fixed one note at a time. An electronic organ
constructed by Ivor Darreg in 1962 retunes itself auto-
matically to any of several different systems. The ekme-
lische Oreel of Franz Richter Herf (1973-4). built with
the assistance of Rolt Maedel. has three 84-note man-
uals tuned to 72 divisions of the octave.

Some synthesizer keyboards, which can be adjusted
not only in range but also in compass. have been used
to create any number of equal divisions of the octave.
The American composer Easley Blackwood has used
Moog and Polyvtusion svnthesizers and the Scalatron in
this way. and John Eaton has performed on the SYNKET
in a number of his microtonal compositions: La Monte
Young has used a Moog synthesizer and Terry Riley a
Yamaha electronic organ to play music in just intona-
tion. The digital EGG syrthesizer adds a manual with
three rows of keys tuned in ;-tones (197 keys in all) to
an 85-note standard equal-tempered manual. In the ear-
ly 1950s composers working in the electronic music stu-
dio at the Nordwestdeutscher Rundfunk in Cologne used
various equal subdivisions of the octave or larger inter-
vals in order to avoid |2-note equal temperament: In
Stockhausen's Studie 11 (1954) 28 semitones (2; octaves)
are divided into 25 equal intervals so that there are no
octave relationships. and Gesang der Jiinglinge (1955~
6) uses up to 60 divisions of the octave with vocal mate-
rial and 42 with electronic sounds.

(iii) American gamelan. In Europe several groups of
musicians (often including composers) have been formed.
for example in Amsterdam, Basle and London. to per-
form on genuine Javanese or Balinese gamelans. As well
as similar groups, there are in the USA around 25 spe-
cially constructed Western gamelans. Many of these were
inspired by the gamelan Si Darius (named after the com-
poser Milhaud. who taught at Mills College between
1940 and 1971), which was built in the early 1970s by

3. Second version of the Motorola Scalatron (1979-81),
an electronic microtonal kevboard instrument; the 294
colour-coded kevs give up to 56 individually tunable notes
to the octave and the instrument has a memory that can
store up 1o 17 tuning systems
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Harmson and Colvig and for which Harmson has com-
posed several works: this and most of those built on the
West Coast are tuned in just intonation. More recently,
Harmison and Colvig have produced the gamelan Si
Betty (named after a local patroness. Betty Freeman).
Three others are well known. Gamelan Son of Lion was
constructed in New Jersev in 1974 by the composer
and ethnomusicologist Barbara Benaryv. using designs
by Dennis Murphy denved from traditional Javanese
instruments: it consists of 21 iron metallophones with
tin-can resonators and gongs made from hubcaps and
oil drums. Benary, Philip Corner and Daniel Goode are
among the composers who have written for and perform
in the ensemble. which also plays central Javanese court
music. In 1975, David Doty's Other Music gamelan,
tuned to 14 unequal divisions of the octave. was built
in San Francisco. In Berkeley, California, the composer
Daniel Schmidt constructed the similar Western Game-
lan in 1976 with Paul Dresher, using aluminium metal-
lophones (some with tin-can resonators). More recently
Schmidt has added new timbres, from tuned rod reso-
nators for example; he is also the composer of much of
the ensemble’s repertory.

(iv) Other developmenis. Microtonal keyboards have
preoccupied inventors rather less in the period since
World War 1. The 31-NOTE ORGAN of Adriaan Fokker
(1950) and its later electronic version the Arcifoon (1971)
have a 31-note. equally divided octave. based on Chris-
tiaan Huvgens's theories: they have a keyboard like that
introduced by Bosanquet (see Table 1) with keys in three
colours — blue. black and white. A number of compos-
ers. including Hdba and Vishnegradsky. have wrntten
works for the 31-note organ. In Oslo the composer Eivind
Groven built a non-tempered 36-note harmonium (1936),
a small pipe organ (1954) and a 43-note electronic organ
(1965), all in just intonation: around 1970 a similar
complete pipe organ was constructed for him by Walck-
er. All four instruments use conventional keyvboards with
assignment facilities. Ia the 194us A. R. McClure advo-
cated tuning pianos and organs in mean-tone tuning, and
an ‘extended meantone organ’ with 19 pipes to the octave
was built to his specitication in 1950: several mean-tone
organs have recently been installed in the USA. Amold
Drevblatt’s portable pipe organ in just intonation dates
trom around [980.

A series of pianos metamorfoseadores (microtonal
upright pianos with conventicnal keyboards), each in a
difterent tuning from {- to =-tones. was planned by Car-

4. The manuals of Fokker's 31-note pipe organ, 1945 -
50 1Texvier Museum, Haarlem): each manual has 143
black. white and blue kevs. ¢iving a 31-note octave tuned
in equally tempered <-tones
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rillo in 1927; a {-tone grand was built in 1947 and the
uprights (by the Carl Sauter Pianofortefabrik in Spaich-
ingen, Baden-Wiirttemberg) in 1957-8. The range of
these pianos becomes smaller as the number of subdi-
visions of the octave is increased, so that the %-tone
instrument has a compass of a single octave, in the mid-
dle range, with 97 keys. Many of Carrillo’s instruments
are to be housed in the Carrillo Museum in Mexico City.
Since the 1930s Augusto Novaro, a former pupil of Car-
rillo’s, has built a number of Novares — pianos that sound
less percussive than normal and are tuned in such divi-
sions of the octave as 14, 15, 19, 22, 31 and 53; he has
also constructed asymmetrical microtonal bowed and
plucked string instruments.

Activities in building microtonal instruments without
keyboards have been largely concentrated in California;
elsewhere developments have been sporadic. Since 1977
Dean Drummond in New York has built a family of
Zoomoozophones — aluminium tube metallophones in
31-note just intonation. In Toronto the composer Gayle
Young produced Columbine in 1977-8, a 61-note stee|
tube metallophone covering nearly three octaves in a
23-note unequal temperament based on frequency ratios;
she followed it in 1980 with Amaranth, a Kkoto-like
instrument with 24 strings and movable bridges, which
is tuned in various systems and can be plucked, struck
and bowed. Another recent instrument is the Si-Xen.
constructed for Xenakis’s Pléiades (1976), written for
Les Percussions de Strasbourg; this is a set of six 19-
note metallophones, each of which has different pitches
in an unequal scale of 21 notes to the octave, consisting
of alternate i- and i-tones. John Grayson in Vancouver
has employed non-equal tunings in some of his instru-
ments, such as the Pyrex Marimba (1967) which has 24
notes in a compass of about one and a half octaves.
Since Carrillo’s death in 1965 the arpa citera has been
redesigned in Cuernavaca by Oscar Vargas Leal and the
composer David Espejo Avilés; several large arpas
armonicas with 400 notes to the octave have been built,
as well as smaller models, including a three-octave ver-
sion with 100 notes in equal temperament played by Pepe
Aton Estevane since the late 1970s. Péter EOtvos has
performed on a "55-chord’. a specially built Hunganan
citera tuned in intervals based on the golden section.
which results in a logarithmic scale lacking any integral
frequency ratios or interval steps of identical size.

Many of the new acoustic and electronic instruments
produced by musicians and sound sculptors use non-
tempered tunings that are microtonal but do not adhere
to any specific system. Examples include some of th
work of Mario Bertoncini and the Sonambient series o
Harry Bertoia, which produce constellations of mi
tonal intervals. Microtonal systems are equally feasibl
with the techniques of DRAWN SOUND, as in the work o
Arseny Avraamov.

Most contemporary composers and performers prefe
to use conventional instruments that are retuned or spe
cially fingered. Ben Johnston's Sonata (1963) require
a piano tuned in a just system in which only seven pai
of keys, mostly several octaves apart, give octave rela
tionships. Just intonation is also used in La Mont
Young's Well-Tuned Piano (1964), which has bee
revived effectively since 1974 with a Bosendorfer piano.
Serge Cordier has specialized in tuning pianos to equa
temperament with justly tuned Sths. Bjorn Fongaard ha
written several works since the mid-1960s involving
quarter-tone guitars. and the guitarist John Schneide




performs in mean-tone, just and Pythagorean tunings.
Since the 1950s Maurice Ohana has used zithers tuned
In ;- and ;-tones in several works. Henri Pousseur adopted
a 19-note tuning in his solo cello piece Racine 19 (1975).
and quarter-tones have been used. primarily but not
exclusively with bowed string instruments. in works by
Boulez, Ligeti, Penderecki and Xenakis, and younger
composers such as Alain Bancquart. Jean-Etienne Marie
has composed for some of Carrillo’s instruments (sev-
eral of which are in his possession). for the microtonal
Ondioline and for synthesizers such as an Oberheim.
Pavel Blatny wrote a study for quarter-tone trumpet and
jazz orchestra in 1964. Microtonal inflections and beats
are featured in works by Giacinto Scelsi and Phill

Niblock.

In New York a vaniety of conventional instruments
have been played microtonally, especially in the series
of concerts given since 1981 under the title American
Festival of Microtonal Music; these are organized by a
leading participant, the bassoonist Johnny Reinhard.
Refretted guitars and the Scalatron have also appeared
in these concerts. Tui St George Tucker has specialized
in quarter-tones since the 1950s. especially in her com-
positions for members of the recorder family. A number
of microtonal ensembles have been active in the USA.
including the Interval Players, The NewBand, Sonora
and John Catler’s 31-note rock group, J. C. and the

Microtones.
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Midgley—Walker organ

HUGH DAVIES

Micundo. Plural of Mucunpo. drum of Angola.
Micupela. Plural of MUCUPELA, drum of Angola.

Midgley-Walker organ. An ELECTRONIC ORGAN devel-
oped from the mid-1920s by A. H. Midgley and com-
pleted with A. M. Midgley in 1937; a few instruments
were made by the organ builders J. W. Walker & Sons




