THE HEBREW VERSION OF ABU L-SALT’S TREATISE ON MUSIC

HANOCH AVENARY, Tel Aviv
I. Introduction

Modern research has failed to add substantially to our knowledge of the
Arab author Abu I-Salt (1067-1134) or of his works, which include a treatise
on the science of music. The information' available continues to be based
mainly on the records of the old Arab biographers and bibliographers?. Thus
H. G. Farmer only repeats the contemporary evidence on Abi 1-Salt’s ex-
traordinary gift for instrumental performance and composition, and his the-
oretical writings on music®. An extensive musical treatise of his has come
down to us in a Hebrew translation, but not in the original, and its contents -
and character have remained practically unnoticed by modern research. The
present writer has already had the privilege of supplying first-hand informa-
tion based upon an examination of that text*. In accordance with the Tal-
mudic saying ‘If you have started performing a task—then complete it’, and
in response to an invitation by the editors of Yuval, the full text of this unique
manuscript will be given here together with a translation and critical notes.

1. The Author and his Work

‘Umayya ibn ‘Abd al-‘Aziz ibn Aba |-Salt was a native of Denia in Andalusia,
born in 1067/68 (460 A.H.). He is said to have commanded a wide knowledge
of the sciences and to have practised as a physician. Between 1096 and 1113
he held an esteemed position at the Fatimid court in Cairo but fell into dis-
grace, and spent the rest of his life with the Zairid émir at Mahdiyya (Tunis).
There he died in 1134. Abui I-Salt’s numerous writings, as catalogued by the
Arab bibliographers, include a medical work (extant in a Hebrew translation)®

! M. Steinschneider, “‘Abu’s-Salt und seine Simplicia, ein Beitrag zur Heilmittellehre der
Araber”, Virchow’s Archiv fiir pathologische Anatomie und Physiologie, 94 (1883): 28 seq. (see
esp. p. 32f); M. Suter, Die Mathematiker und Astronomen der Araber und ihre Werke (1900), *
p. 115; H. G. Farmer, 4 history of Arabian music (1929), p. 221 (more literature quoted there);
I. Adler, Yuval, {1] (1968) :2, note 9.

* H. G. Farmer, op. cit.; G. Brockelmann, Geschichte der arabischen Literatur, 1(1909), p. 486;
Suppl. 1 (1937), p. 889.

* Op. Cit.

4 H. Avenary, “Abu’l-Salt’s treatise on music”, MD, 6 (1952): 27-32.

3 Kelal gazer me-has-sammim han-nifradim, translated by Nathan Judah b. Solomon, 14th
century. Cf. M. Steinschneider, op. cit., and his HU, § 472.
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8 Hanoch Avenary

and several independent treatises on geometry, astronomy, and music. The
latter may have been identical with the text published here.

The Hebrew version of the music treatise mentions a previous chapter on
arithmetic (see chap. I, 2[2}), having already stated in the first sentence of the
Preface that music comes to conclude “the foregoing mathematical disci-
plines™. Since our musical text is also titled “Fourth Discipline of the Second
Part”, it can hardly be doubted that the author had not written a complete
survey of the quadrivium only (music holding its traditional fourth place),
but rather a full-fledged encyclopedia of the sciences®.

It cannot now be determined whether or not the geometrical and astronomi-
cal works recorded by the old bibliographers formed part of this encyclopedic
venture. It may be surmised that Abii 1-Salt completed his encyclopedia in
stages over a considerable extent of time, during which the single treatises
circulated separately. However, the bibliographers’ omission of a work as
comprehensive as an encyclopedia is bewildering. We must also take into
account the fact. that chapters of that compendium were well-known to the
Jews of Spain and, as we shall see, were perused and quoted by them. This
may indicate its possible completion during the author’s early years, when
he still lived in Andalusia.

The title of Aba 1-Salt’s encyclopedia is revealed by two Jewish authors who
quote it in their Hebrew writings’. A sentence from the music treatise is
quoted by Profiat Duran in his grammatical work Ma'aseh efod of 1403, chap.
6, thus®:

Profiat Duran Our text, chap. 1, 1(7-8)
RYY 2Y OONMIRG BPIN MO0 11
MW RIN
7pPDONI 17DDI nYY DR IR MR
D12 WP VR BY9DM 1 XPOMI MRAI MRPYIT BN WRYW 03T TR 0907
/131 ARM P31 OM SOY2Y O MY AR N3 DM oTYaY o

It is evident that Profiat Duran did not use our text, but either the original or
another Hebrew version. At any rate, he gives the title of the book in Hebrew:
“Abil 1-Salt said in his book ba-Haspagah in the chapter on music”. The
same Hebrew title is also ascribed to the work in a note to be found in ms.
Munich, Cod.Hebr.290,fol.45b. This was the name, then, by which Abu
1-Salt’s encyclopedia was known in Spanish and Provengal Jewish scholarly

§ Cf. Avenary, op. cit., p. 29.

7 See M. Steinschneider, “Abu’s-Salt. . ., § 3, no. 7; H. G. Farmer in JRAS, 1932, p. 572, note 2.
8 p 37 in ed. J. Friedlinder and J. Kohn (Vienna, 1865). The editors held (p. 23) that the name
nx% Sr should be read B9 9x.
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Abii I-Salt’s Treatise 9

circles. Before discussing the meaning of this title Sefer ba-Haspaqah, and in
order to complete the picture of the great usefulness of Abii I-Salt’s work for
Spanish writers, we shall refer to the most extensive use of the music treatise
to be made by a Jewish author. A certain Isaiah b. Isaac ben Nathan of Cor-
dova wrote a commentary on the Canon of Ibn Sina in the middle or the
second half of the 14th century®, where he dealt with the application of musical
principles to the phenomenon of the pulse, as did several other Jewish
commentators'®.

The text was published by M. Steinschneider and subsequently by E. Werner
and 1. Sonne''. The complete dependence of Isaiah ben Isaac upon Abu
I-Salt’s music treatise was not recognized until now'?, since that author
failed to give credit to his source. A comparison of the texts, however, shows
their clear identity—down to the words of secondary importance:

Abii I-Salt— Hebrew Version
Chap. I, para.l

Isaiah b. Isaac
Miinchen, Cod.hebr.277,

f.130a-131a

Man x°n 5553 XpUoWA NIROP NMd
aminsa

on oanbn Manm ann R 2MaTm
o INR 2P SR 555 71T 0pom
nITR AbA DR NI MMV RN
SR DT MANT R WM

SRR NI SR

WA 2T MY 20¥ND '71|7 N ARYIM
DTINM 32100 12 o Sy

w mbn 92 woan mInm T30m

PEOINA T Cwn NDaIT WS WBR
Jonm

/

*PoMm NOREH M2 AntAw A (10)
aanbn an 55o3

oo 3n I 0y R BT (13—-11)
onnw AN :ovphn e 59on by P
;PVVIT QM WINT NI PR R
MINA RN AN DX YW AD QI

11 359Nn D1p R°7 nTIDan Aeyan (17)
TN T2 12 WD DY wmn

S0 »1pa wdnnt mnm 12om (18)
nEOINT 1Y *Iwn NP3 1Y IWBX R
Jmonm

° Munich, cod. hebr. 277; see M. Steinschneider, HU, § 4365 (p. 688). The ms. is dated 1480.

% One of these is published by Amnon Shiloah in the present volume of Yuval.

"1 M. Steinschneider, “Liqqlitim me-hokmat ham-musiqah”, BOS, 1 (1887): XXXI-XXXI1I;
E. Werner and J. Sonne, “The philosophy and theory of music in Judeo-Arabic literature”,
HUCA, 17 (1941): 555-557. “Similarities” of the texts were pointed out by H. Loewenstein

(Avenary), in KS, 21 (1944): 190 (§ 16).

'2 My colleague Israel Adler informed me that he has come independently to the same con-
clusion in his work “Hebrew Writings on Music”, to be published as vol. II of his Hebrew Sources

in the framework of RISM.
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mnM3 Yonn amy Mpa 7213 nam
omIM  oINMWA W amm
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YT 7103 NMWIN NYH NNR MYY O
,9D07 DX 900N ON'D NINRT PR

07 0"72°201 DI R0 non byn

W ONMIT O Y oITMSp Y R
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M9 mMao M mTass (26-24)
DM DAR .MIWRDY M0 Cheb awe
mnan SSn oann xim  mMnon Non
87 0™2YRA NITPY ,ANINY OIRT
QMY TONMA TR QP noun
R MR 0B NINRT .AMPTI 272N
"D WPM MM MY Yem mpbna

Jmnnm

i prn 53 K} oWoonn pranm (49)
NINRT SR DM nwn naR B> one
,IDDn DX 7p0n ON'D

n5m) pRa A1 *bya woen N2 (52)
by ("by wp X5w w1 onam vynn
DRYP 17 TR 07 QR D0RA opRINaY

.Pon oma A on by

(compare also Isaiah’s division of the string with Abu 1-Salt, II, 1(5 seq.),
where our ms. js partly deficient and may be complemented by reference to
Isaiah’s version.)

Isaiah b. Isaac’s Hebrew version differs from the one found in our manu-
script, but most of the musical terms are of a significant similarity'®. This
text adds striking factual evidence of the importance of the Sefer ba-Haspagah
for the Jews of Spain. We have thus seen it fulfilling its task as a handy.com-
pendium, when scholars like Profiat Duran or Isaiah b. Isaac were looking
for concise information on the science of music. The book thus emerges as a
reality and a strong factor in the intellectual education of Spanish Jewry—in
spite of its omission in the Arab bibliographies. Could it not be that the later
bibliographers lost sight of the author’s early work, which was written in and
for Andalusia? Might not the author himself have lost interest in a book that
(judging from its musical chapter) was no more than a skillful compilation
from Al-Farabi? ,

Among the Jews of Spain, the encyclopedia of Abu 1-Salt was known as
the Sefer ba-Haspagah, which means Book of Sufficiency, Book of Satisfac-
tion, or the like. Steinschneider!'* considered that this might perhaps be a
translation of the Arabic al-wagiz = the Brevity. The present writer proposed
the rather common title Kitab a.l-kdﬁ15 as an equivalent. The proposal was

'3 With the exception of interval = 3fir (not: merhaq). The musical vocabulary of Isaiah b.
Isaac is given in Appendix III, below.

14 “Abws-Salt...”, op. cit., § 3, no. 7.

'S Avenary, MD, 6 (1952): 30. Compare: Abraham ben Moses Maimon, Kifayat al- * Abidin
( = The Sufficient for God’s Servants); Abu 1-Farag Hartin, Al-kafi (grammar); Ibn Zayla, Kitab
al-kafi fi'l misigi (music); Yusuf al-‘Askari (Halachic work of the Samaritans, 1042 CE).
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however rejected by as eminent an expert as Meir Plessner’®. This is not the
place to make yet another suggestion—Kitab al-bulga (like the work of ‘Imad
al-Din al-Wasiti, d. 1311). We may then accept, as a possible interim alterna-
tive, ‘Plessner’s identification of Abu 1-Salt’s encyclopedia with the proven
kitab diwan rasa'il'’—although the Hebrew title still remains unexplained,
as does the very schematical structure of the work.

This systematic classification, and the encyclopedic form striven for by Abi
1-Salt, is made clear be the title of the Hebrew text: “The Fourth dfen of
the Second Part: On the Science of Misigi”’. The Paris Catalogue'® already
took the Hebrew term dfen to express the Arabic fen; and Steinschneider
confirmed this interpretation!®. However, the context of the Hebrew term in
our manuscript sometimes demands, and more often suggests, the translation
discipline = branch of science: @ TYn 3D 0TpY 7N the foregoing mathe-
matical disciplines (Preface, 1); 190 M m>nnnthe elements of this discipline
(chap. I, 1[1]); 12 m Sva the student of this discipline (I, 1[21]), and other
instances2®. A similar use of the term 4fen is found in an anonymous trans-
lation of the Commentary on Sefer Yezirah by Duna$ ben Tamim, where it
clearly indicates the different branches of the sciences comprised in the three
parts of philosophy?!. Accordingly, we have translated éfen by discipline.

2. . The Hebrew Version

The Hebrew version is the only text known to us of Abu I-Salt’s music
treatise. The Arabic original is lost, or may still be hidden in one of the libraries
in the Near East from which musical texts have only lately begun to come to
light?2. Our text forms the first part of the collection of texts contained in
the manuscript Paris, Bibliothéque nationale, Fonds hébreu 1037. This man-
uscript was described, and its second and third parts published, by Israel
Adler in Vols. I and II of Yuval?3. The late date of this manuscript (16th

16 Review of Yuval [1}, in Ham-mizrah he-hadas, 19(1969): 304.

'7 Traced by M. Plessner in Yaqat, Ir3ad al-arib, ed. Margoliouth, II (1925), p. 363, line 10;
but see our Postscript, p. 82.

'8 M. Zotenberg, Catalogues des manuscrits Hébreux et Samaritains de la Bibliothéque Impériale
(Paris, 1866), no. 10371, '

Y9 HU,§527: “Abu’s-Salt. . ", loc. cit., § 3, no 7: “Fen D, Art, ein aus dem Kanon Avicennas
bekanntes Wort fiir Abteilung”. ¢

29 Preface, 1, 2;chap. I, 1 (1, 21, 45, 52,56); 2 (2); 11, 4 (2); 111, 2 (42).

21000M Nawnn hndn onbnn R awben H‘PHH PIDRY XDYOVP'BR Pnona ‘axww ...

Lopmn s [ta’lif] Mana nnam ,Saban nesm Aot

See N. Allony, in Yuval, [I] (1968): 14 (Hebrew part). Ms. Oxford, Cat. Neubauer 2250 has 12w
instead of dfen.

22 See the recent publications by C. Cowl, E. Neubauer, A. Shiloah.

23 Yuval [1] (1968), p. 1-47; 11 (1971), p. 1-10.


http://www.magnespress.co.il/website_en/index.asp?action=show_categories&type=1&agent_camp=9724001
http://www.magnespress.co.il/website_en/index.asp?action=show_categories&type=1&agent_camp=9724001

12 Hanoch Avenary

century?), and the motive for collecting three disparate musical texts by com-
missioning a skilled but careless scribe, still await explanation. The text as we
have it is in bad condition: entire lines are missing, many Arabic terms are
corrupt, and the scribe deliberately omitted all but one of the drawings (some-
times inserting a lame excuse instead).

The Hebrew style of the translation resembles the clumsy language of the
Tibbonids (a Spanish family of translators working in 12th and 13th century
Provence); but it also appears to reflect the exaggerated, circuitous and re-
petitive manner of expression chosen by the Arabic author himself. The trans-
lator solved the problem of musical terminol'og& in two ways. Slightly more
than a third of the musical terms were left in Arabic, chiefly the names of
instruments and their parts (see the vocabulary in Appendix II below). The .
greater part of the terms were rerde . by Hebrew equivalents of the Arabic
words (which, in turn, are often * anslations of Greek terms). The transiator
carefully avoided that indiscriminate reuse of Biblical words which is the
crux of many musical texts in Hebrew. The key-words maintain their specific
meaning throughout the treatise. The slight inconsistencies found in the last
chapters need not necessarily be ascribed to a second translator, as the present
writer suggested twenty years ago2®. _

Music itself is still designated by the Graeco-Arabic word miisigi ( povoikn )
following the Neo-Greek pronunciation®®., Nehemya Allony?® has shown
that this term did not make its way into Jewish literature before mid-10th
century, and maintained its Graeco-Arabic form even in Hebrew contexts for
some time. It was gradually replaced by muisigah, especially in Provence: the
Tibbonids always have the European readings. There was also a tendency
towards a purely Hebrew rendering of the concept by hokmat han-niggiin®’.
Our translator, however, clings to the oldfashioned misigi, which might be
understood as pointing to an earlier date for his work; but the material so
far available is not conclusive with respect to chronology.

We have seen that Spanish 14th century Hebrew authors did not use our
translation when referring to Abu 1-Salt’s music treatise; they appear to have
relied upon the original text, furnishing it with translations of their own.
The existence of a complete Hebrew version was apparently unknown in
Spain. Historical circumstances®® suggest its ascription to a Judeo-Spanish

24 Avenary in MD, 6(1952): 28.

25 The isolated appearance of miisigd in chap, I, 1 (2) is certainly due to a copyist.

28 Yuval, [1] (1968): 25, 28, 31 (Hebrew text).

27 Abraham bar Hiyya (first half 12th cent.): “Hokmat han-niggiin which is called in the Greek
language misiqah™, cf. Allony, op. cit., p. 17 (nos 20-21).

28 Cf. H. Avenary, Hokmat ham-misiqah ezel hay-yehiidim bam-meah ha-13 we-ha-14, in
volume IV of the Proceedings of the Fifth World Congress of Jewish Studies (1973): 53-55.
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translator working for the Provengal Jews, the proverbial “Sages of Lunel”
who were so eager to acquire knowledge of secular science from Arabic
sources. The Tibbonids, Abraham bar Hiyya, Al-Hariz, and others prepared
translations for them, working mainly during the 13th century. There is
thus no serious obstacle to placing the Hebrew Abi 1-Salt—the translation
of a handbook familiar to Spanish students—in 13th century Provence.
This would also explain its admission to a manuscript found in France,
together with two music treatises of Western origin (the latest being of the
14th century).

3. General Characterization of the Music Treatise

Abu 1-Salt’s venture into music theory must first be considered as repre-
senting only a section of a compendium which included all the sciences and
other philosophical disciplines. The author, therefore, decided in favour of
“proceeding on a narrow path. .. explaining what is insufficiently treated
elsewhere, but neglecting what is not necessary” (Preface, 6). Accordingly,
the reader sees some points expounded in minute detail, and even encounters
the discussion of opposing opinions. Other aspects, in contrast, are treated
in a rather summary way, especially those that are the outcome of logical
reasoning but of no value in actual music-making. Some regrettable omissions
make themselves felt in the last chapter; it seems, however, that an'impatient
and lazy copyi.st is to be blamed for these. One can say on the whole that the
author achieved his objective of giving “‘sufficient” information to the non-
specialized student: the success of his “Book of Sufficiency” (Sefer ba-
Haspagah) among Judeo-Spanish scholars confirms this impression.

On the other hand, Abi I-Salt was not a “true research-worker” as Profiat
Duran held??, at least, not in the field of musical theory. He only rendered,
by and large, the contents of the Kitab al-misigi al-kabir (““The Great Book
of Music”) by Al-Farabi (d.c. 950)3°, to be more specifical, those of its
first two books, with some points from the Introduction interspersed. We can-
not here examine the relation of the other treatises forming the Sefer ba-
Haspagah to the works of Al-Farabi, but the entire contents of the music
chapter can be traced to the Great Book.

29 See the Hebrew citation in para. | above.
30 French translation: R. d’Erlanger, La musique arabe, 1 (1930).
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Abu ]-Salt Al-Farabi
Sefer ba-Haspaqah 11,4: Kitab al-musiqi al-kabir
Science of Music

Chapter 1, §1 Introduction 1 (§1)*!
Book I, 1 (§22)
Introduction 2 (§9)
Book 11 (§23-24)
: §2 Book I, 1 (§25-30)
Chapter I, §1 Book I, 1 (§31)
§2-4 Book I, 1 (§32)
Chapter I1I, §1-2 Book 1, 2 (§33-39)
Chapter 1V, §1 Book I, 2 (§43)
§2 Book 11, 1 (§46-48; 51-52)
§3 Book 11, 2 (§53-56; 58)
§4 Book 11, 2 (§61; 59)
Chapter V, §1 Book I, 2 (§41)
§2 Book I, 2 (42)

It is evident from this concordance that Abu I-Salt changed the order of the
subjects. The outline of his plan, given in chap. III, 3(40-43), does not afford
an explanation for his particular division, but a clue to it may possibly be
found in a remark made in chap. I, 1(11-15), where he refers to the old Aristo-
telian distinction of Matter and Form. This dualism may have governed the
“disposition of this book as was done with the other disciplines” (Pref., 1),
an arrangement which had most probably been expounded in one of the
earlier treatises. Relying upon the details given in the Preface, the Aristotelian
scheme of the music chapter may be reconstructed in this manner:
A. Theoretical Music
1. Materia: Notes, Intervals, Genera (chap. I, II)
2. Forma: The Systems (chap. I1I)
B. Practical Music
1. Materia: Instruments (chap. IV)
2. Forma: Progression of Melody, and Rhythm (chap. V)

Whether or not this was exactly the author’s plan, the fact remains that Ab
1-Salt strove for a logical and easily understandable order—and this in an
independent way. It raises his endeavour above the lgvel of an ordinary com-
pilation and, again, explains the high esteem accorded it by the erudite Jews
of Spain.

31 According to the consecutive numbering of d’Erlanger’s Table of Contents.
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4. Editorial Principles

The rendition of the Hebrew text as found in the sole ms. Paris 1037, fols. -
1b-20b, follows the usual technique of philological edition. The punctuation
marks used by the scribe are a full-stop at the upper part of the line, and the
colon. The upper full-stop was applied in a haphazard manner: it may appear
in the course of a sentence, having the power of a comma at most ; on the other
hand, it is often omitted at clear endings of sentences. Sometimes an enlarged
spacing between the words indicates that a clause is finished. In the present
edition, the original positions of full-stop and colon are shown by suspended
figures consecutively numbered. All the other punctuation marks are the
editor’s.

The obvious lacunae in the original text presented a special problem.
Several of them occur at the lower margins, pointing either to the copyist’s
carelessness when beginning a new page, or to a prototype with damaged
margins. The gaps have been filled in according to the sense (all additions
are enclosed in square brackets). A

The copyist marked Arabic terms (see Appendix, II) by two oblique points
above the word, but most often he wrote them in a corrupt form. It was not
always possible to reconstruct them satisfactorily.

Our translation does not set out to reproduce the clumsy and circuitous
language of the text. In any case, a linguistic or stylistic examination would
have to be based on the Hebrew original. The editor has, therefore, endeavoured
to give a more concise English version, and t6 use musical terms that are
better known than the Arabic forms of originally Greek names (e.g., Hebrew
aSer bak-kol = Arabic bi I-kull = Greek, and modern, diapason). However,
this method could not be pursued consistently. Sometimes explanatory words
have had to be added in square brackets, or more extensive remarks in the
footnotes. '

* %k %k
The Hebrew version of Abi I-Salt’s treatise on music thus appears as the
outcome of continuous influence of this text on the educated circles of Spanish
Jewry, acquainting them with the ideas of the great classic of the science.
The example of Isaiah b. Isaac’s dependence on Abu 1-Salt makes it advisable,
if not mandatory, to scrutinize other Hebrew musical texts as well with this
process in mind. o
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II. Text and Translation

Paris, Bibliothéque nationale, Ms. Héb. 1037, fol. 1b-20b

All the phrases, words, letters or figures enclosed in square brackets [], are
editor’s additions. Full-stop and colon are to be found in the original only
when they appear here before the suspended numbers of clauses. All other
punctuation marks are the editor’s, as are many of the paragraph divisions.

Fourth Discipline of the Second Section
THE SCIENCE OF MUSIC

[Preface]

"Umayya ibn ‘Abd al-‘Aziz [ibn] Abu al-Salt® said: We shall now complete the
foregoing mathematical disciplines® with a treatise on the Science of Music.
We have made a disposition of this book as we did with the other disciplines,
and have divided it into chapters. 2The first of them is designed for the ele-
ments of this discipline, their scope, and the pertinent conditions and funda-
mental notions. 3We continue with a discussion of the number of notes,
intervals, genera [of tetrachords], and [scale] systems according to their number
and combinations, and the manner of arranging the genera within systems.
“Furthermore [with a chapter] on their perceptible existence on the artificial
instruments®, and on the parts of the instruments and their classes. *Further-
more with a treatise on the [melodic] progressions, and the parts and kinds
of rhythm. ®We shall proceed on the narrow path chosen for this book by
explaining what is insufficiently treated elsewhere, but the unnecessary has
been neglected. God be our aid!

]
Chapter One of this Discipline.
Two Paragraphs

(1]

Paragraph one
YThe Elements of this Discipline, their Scope and Pertinence to the
Preparation for Musical Art.

*Music is an art whose subject is the notes. Its aim is to consider their connec-
tion and disconnection, and the manner of joining them into a tune. ’It is

16
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Preface.— ! a) The translator has rendered part of the author’s name in Hebrew: Umayya
ben ‘ Abd hay-yaqar Abi al-Salt. b) Arithmetic, geometry, astronomy—as usual according

to the classical order of the quadrivium.
* a) The musical instruments proper, as opposed to the natural instruments, namely, throat and
nose: see I, 1 (8) below.
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divided into theoretical and practical. *The theoretical [part) investigates which
notes are consonant and which are dissonant. *It deals with the combining of
the consonant [notes] until a tune is formed by means of their combination.
®It also investigates what [tune] will be better and more perfect, and how it
becomes so. It will state general requirements and their reasons, but it will
not concern itself with the invention of a tune by their combination or its
usual perception by means of the instruments. ’For it is the part of practical
[music] to combine notes in a manner agreeable to the ear; it includes also
the invention of the tune which is combined from them in a perceptible manner
on the instruments which are made for sounding notes. 8There are natural
[instruments], namely, the throat and the nose®; °and artificial ones such as
short-necked lutes (al-“idan), long-necked lutes (al-tanabir), fiddles (al-rababat),
and the wood-winds (al-mazamir). *°Since musical art in general aims at
the composition of melodies, but composition naturally ensues [from the
‘material] from which it is composed, we have to give priority to the chapter
on that [material] from which the tunes shall be composed.

"'"The constituents of melody composition are generally divided into two
categories: ' that related to matter, i.e. the notes, !3and that related to form,
i.e. the [process of] composition. '*The category of matter is divided into
major and minor divisions. ' *The detached notes are divisions of this [latter]
description. '*Now we will speak of the detached notes.

""The detached note is a sound that lasts a perceptible [duration of] time
within the framework of depth or height. '®Depth and height are acoustically
continuous: We are unable to tell their extreme limits if we do not assume,
in principle, that what is natural to man is their range: one limit is drawn where
the high [notes] cease to be consonant, ' *and the other where the deep [notes]
begin to be dissonant. 2°Man is not taken as one whole species here, but
rather as that part of the species which is most settled in character, most
perfect in perception, and most progressive in civilization; neither the group
settled in the North, in the territory of the Slavonians?, nor that in the South,
in the territory of the Ethiopians®, but the intermediate one that is between
these two border-lands, namely, the strip that extends approximately from
the outset of the third climate and the end of the fifth®, or nearby. 2!Now,
the notes of changing degrees of height and depth, and the tunes composed
from them which satisfy the ear and are adequate to the dwellers of this region
and concern either all or most of them at all or most times—the very same
are [regarded as] the natural [notes] which the student of this discipline shall
inspect, investigate, and practise. 22And that which the organs of hearing
have held off at a distance, and by which they have been startled, is unnatural.
23The section of adequate notes between [extreme] depth and height is called
‘the Order of Systems™. 2The numerous causes of depth and height may be
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IL1l.— 8 a) This sentence, together with the end of sentence 7, was quoted by Profiat Duran,
Ma‘aseh efod, chap. 6, ed. J. Friedlinder and J. Kohn (Vienna, 1865), p. 37. Duran, however,
used a different translation, saying:. oK D95 :7PP0MI RN APDLAI 1D nb3 PR 13K ﬁb.x'
JI2) AR P2 DM aNY3L QAR MRYan o wnee

20 3) The text has the Arabic term al-sagaliba. b) The text uses the Biblical term

_gedariyyim (cf. Song of Songs, 1, 5, and elsewhere) for designating a nomadic people. Al-Farabi
(d’Erlanger, p. 38) mentions the Ethiopian tribes, the Turkish nomads, and the Slavonians. c)
The space between the third and fifth of the seven climates of the populated earth comprises the
borderlands of the Mediterranean, cf. E. Honigmann, Die sieben Klimata, Heidelberg, 1929.
—Fundamental Hebrew work: Abraham bar Hiyya (d.c. 1136), Zirat ha-arez (= part 1 of
Hokmat ha-hizzayon), ed. M. Jaffe and Jonathan b. Joseph, Offenbach, 1720.

23 a) See I below. -
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reduced to two principal ones. 2°The first belongs to the category of quantity,
namely : the width or narrowness of the opening of throats or wind-instruments
and their shape ; the near or far distance from the blowing-end ; and the length
or shortness of the strings as well as their thickness or thinness. 2¢The other
belongs to the category of quality [involving], namely, smoothness and rough-
ness, softness and hardness, slackness and tension.

2"Now, the wide opening of throats or wind instruments causes depth [of
sound), and the narrow causes height. 28The air, namely, that activates them
and meets their outlets, expands according to their width and vibrates weakly,
and the tone becomes deeper; 2°it is, however, compressed and blocked by
their narrowness and vibrates strongly, and the tone becomes higher. >*When
leaving the mouth of the blower, the compression and tension diminish, and
it vibrates more weakly; as soon as it enters the blowing-pipe whose narrow
walls increase the compression, it vibrates strongly, and the tone becomes
higher. *'The same thing occurs with strings if they differ in length and are
struck by the same force: the long one is slower and retarding in motion and
emits a deeper note. >2The shorter one, however, moves more rapidly and
emits a higher note. *3Likewise, when identical lengths of different slackness
or tension are struck by the same force: certainly the one will pulsate more
slowly and its tone will be deeper; but the other moves more rapidly, and its
tone is higher. Likewise, if one of them is thicker, it is set in motion and yields
to the moving power reluctantly, and its tone is deeper. *“Likewise, when
one of them is smoother, its sensitivity to the striking instrument [ = plectrum]
is greater, and its emits a higher note, *°but the tone of the rougher [string]
is deeper. *®Since it follows that equality of notes corresponds to equality
of causes at all times, and difference to difference so that the addition of a
cause of height adds height, and its removal diminishes height—thus the re-
lation of note to note is like that of cause to cause. >"These are the causes of
depth and height, and they are mostly or entirely natural.
*®1t is clear that, with two. or more causes concurring, a ‘resultant’ [com-
bined action] is formed as soon as the one is added to an other of the same
effect. *°That means: if, for example, one of them is length and the other
thickness, the note will be deepened to the degree resulting from the addition
of thickness to length. *°If slackness is added to length and thickness, the note
will be [still] deeper to the degree resulting from slackness added to the con-
currence of length and thickness. “!Moreover, the causes influence each other
with regard to the result in such cases when the longer of two strings is thinner
and tighter than the shorter one; or, when two strings are of equal length and
different thickness, and the thinner is stretched to lesser and the thicker to
greater tension. “*The measurement and proportioning of these causes if
made possible by the length, thickness or thinness of strings, and by the holes
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of the wood-winds; for their measurement and desired proportioning is an
easy affair—endeavor is close to success. 43The length, thickness and thinness
[of the strings] introduce something quite well-known, namely, the ratio of
dimension to dimension. **As to smoothness and roughness or softness and
hardness, however, measuring is difficult or impossible; for, in the throat as
well as on the wood-winds or strings, precise measurement and desired pro-
portioning can be achieved only by measuring causes which belong to the
category of quantity. **The masters of this discipline call the quality of depth
or height ‘Quantity of the notes’: *and they call the faculties acquired by
softness and hardness or smoothness and roughness ‘Quality of the notes’.
*"The interval is made of any two notes of different quantity. *®It may be
either consonant or dissonant. *°Every interval the notes of which are in
numerical ratio is consonant. *°Every interval whose two notes are in the
ratio of a number to a number, retains its consonance until the distance of
its notes in the throat or instruments approaches the ratio of 10 to 1 or
more. >'As soon as the two notes come close to each other, they are perceived
as one note by the ear as, for instance, the interval whose notes are in the
ratio of 50 to 49*. *2The masters of this discipline, with the exception of a
minority and of those arguing otherwise, agree that such intervals are con-
sonant whose limiting notes are in the ratio of successive integers®, or of
integers plus one fractional part®, respectively; °?and that the others are
dissonant, namely, the rest of all the arithmetical ratios including the ratio
of [distant?] integers and of the integer plus [several] fractions. 3*However,
if the ratio of the two notes of an interval is not like the ratio of two numbers
but, for instance, like that of the diagonal to the side of a square?, it is not
consonant at all. **Consequently, the number is the object of our research
in the matter of notes.

®We, for our part, shall follow the way that appears plausible to most
masters of this discipline. and always ascribe the greater number to the lower
note of an interval, and the smaller to the higher note. >"We shall disagree
with those who reverse this matter. Although the factors of a ratio are per-
mutable according to both opinions, the choice of the first faction is preferable:
since the notes are sounds and sound belongs to the category of measure, we
shall find that depth increases with the measure and decreases with its diminu-
tion, but height increases with its diminution and diminishes with its increase.
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51 a) Perceptible consonance is limited to an interval of 3 | octaves on the one hand, and of
about the sixth part of a tone on the other.

52 a) Such as the octave = 2:1 = = 2. b) The so-called ““superpartial ratio”, such as
the Fourth = 4:3 = % = 1, i.e., one plus one fractional part.

34 a) This ratio would be, e.g., for a square 3:3 equal to 3:4,243.
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[2] Paragraph two
' Multiplication, Division, Addition and Substraction of Intervals.

2Here rollow the preliminary rules, although you already have become ac-
quainted with their principles in the discipline of arithmetics, viz., the rules
of multiplication, division, addition and subtraction of intervals.

*First, multiplication. It is the rule always to take three numbers following
one another in the same ratio as the two numbers of the interval to be redupli-
cated, whereby we confine ourselves to the lowest numbers possible; then
the ratio of the largest to the smallest will necessarily be equal to that of the’
deeper to the higher [note of a reduplicated interval]. “An example: Let
the ratio of the deeper to the higher note of an interval be as 4 to 3. *We take
the lowest [possible] sequence of three numbers which are in this ratio, namely
16, 12, and 9: then the ratio of 16 to 9 is that of the deeper to the higher note
of the doubled interval, namely 1 7/9. SLikewise, if we wish to triple an interval,
we take the lowest sequence of four numbers which are in the same ratio as
its deeper note to its higher; “then the ratio of the largest [number] to the lowest
equals that of the deeper note of the tripled interval to the higher. ®If we wish
to quadruple it, we take the lowest [corresponding sequence of] five numbers.
°If we wish to quintuple it, we take the lowest six numbers. ! °The procedure
is similar with other multiplications as high as they may go: ''namely, in-
crease always the quantity of the assumed numbers by one over the multiplier.

2This is the rule for the addition of two intervals: We take the lowest
sequence of numbers which contains the ratios of both given intervals; then
the ratio of the first to the third is as that of the deeper note to the higher of
the combined interval. '*An example: Let the ratio of the deeper [note] to
the higher of one interval be as 4 to 3, and that of the other interval as 3 to 2.
'“We take the lowest series of three numbers containing both of these ratios,
namely 4, 3, and 2; !>then the ratio of the deeper [note to the higher] of the
combined intervalisas4to2, namely the ratio of 2 to 1 and the ratio of doubling.
'SLikewise, if we wish to add together more than two intervals, we always
take the sequence of numbers representing the specific quantity of ratios;
then the [ratio of] the largest [number] to the lowest will be like that of the
deeper [note] to the higher in the combined interval.

""This is the rule of bipartition: We take the two numbers of the notes of
the interval we wish to divide into two parts, and double each of them; then
we take half of the difference of the doubled numbers and [either] add it to
the doubled smaller number, or deduct it from the doubled larger one. What
results from this is the number of the intermediate note. '®An example:
When dividing the interval whose deeper [note] is to the higher as 4 to 3,
we double both of them and obtain 8 and 6; then we take half their difference,
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which is 1, and either add it to the 6 or deduct it from the 8. Both from the
addition and subtraction 7 we will obtain—and this is the number of the note
which falls in the centre of this interval; then the ratio of the first note to the
intermediate one will be as 8 to 7, that is 1 1/7; 'and the ratio of the inter-
mediate to the last one is like 7 to 6, that is 1 1/6.

2%This is the rule of division: We always multiply each of both numbers
of the interval by the value of the divisor; then we take the difference of
both products and add 1, 2, 3, 2'and so on to one of the intervals as often-
as the number of the difference indicates: Then the resulting numbers will
be the ratios of the parts of the interval which we wished to divide. 22An ex-
ample: For the division of an interval of the ratio 3 to 2 into three equal parts,
multiply each one of these two [numbers] by three, because this is the divisor,
and [thus] obtain 9 and 6; now we take the difference of them, which is 3,
and add to the six 1, 2, and 3. We will obtain four numbers in the ratio of
the three desired intervals, namely 9, 8, 7, and 6, which means, the ratios
of 9to 8, [8 to 7 and 7 to 6, or the ratios 1 1/8, 1 1/7 and 1 1/6. 23Thereby it
will become clear to you, how to divide any desired interval into superpartial
ratios®. '

24This is the rule for the subtraction of one interval from the other: We
take three numbers, the first of which being to the second in the same ratio
as the two numbers of the intervals to be deducted, and to the third in the ratio
of the two numbers of the interval to be reduced; then the ratio of the second
number to the third is as the ratio of the two numbers of the remaining interval.
25An example: We subtract the interval of the ratio 4 to 3, i.e. the ratio 1 1/3,
from an interval of the ratio 3 to 2, i.e. the ratio 1 1/2. 2We must take three
numbers, the first of which is to the second in the ratio 1 1/3, and to the third in
the ratio 1 1/2, namely 12, 9, and 8. 2" Then the two notes of the remaining
interval will be in the ratio of 9 to 8, i.e., the ratio 1 1/8. 28From this it will
become clear to you, how to lay down a general rule® for the rest in the same
manner.

29The first chapter is finished, thanks be to God.
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I,2— 23 a) Compare I, 1, note 52b.
%8 a) Hag-qazeh hag-gadol = terminus maior, one of the two premises in a syllogistic argument.
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(I} Chapter Two:
The Number of the Principal Notes and Intervals and their Classes.
Four paragraphs

[1] Paragraph one
YThe Number of Principal Notes and Intervals.

2Since the necessary preliminaries have already been given, 3let us proceed
now to the number of notes and consonant intervals so that a result will be
reached for those who intend to compose melodies. This will be for this art what
the letters are for the art of writing or drugs for medicine *and, in general,
the category of parts and rudiments for every art. °It is appropriate to take a
string as an example. Let us assume a string AB, divided at C.

A c B
C B

®Now, since string AB is twice the length of string CB, the note AB will be
twice the note of string CB, because the ratio of one length of the string
to the other is as the ratio of one note to the other. "This interval belongs
to the Great Consonant Intervals®. *The Ancients called it [“the Throughout-
the-Whole” (Diapason). Further we divide string CB at D: then the note AB
will be in the ratio

A FE G c Wy p B

1 1/3 of the note AD, since string AB is 1 1/3 to AD. This interval belongs
also to the Great Consonant Intervals, and the Ancients called it] Double
the Throughout-the-Whole, and Twice the Throughout-the-Whole [Bis-
diapason). *Further we divide string AC at E; then the note AB becomes
[the ratio] I 1/3 of the note EB, since string AB is 1 1/3 to EB. This interval
belongs to the consonant intervals, too, and the Ancients called it the Interval-
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through-Four [Diatessaron]. !°Further we make AG the third part of AB;
then the note AB becomes [the ratio] 1 1/2 of the note GB, since string AB
is 1 1/2 of GB. This interval also belongs to the consonants, and the Ancients
called it the Interval-Through-Five [Diapente]. !!Further we make AF the
fifth part of AB; then the note AB becomes 1 1/4 of the note FB, since string
AB is 1 1/4 to string FB. This interval belongs also to the consonants, and
the Ancients called it the Through-Three [Tritonus]. !?Further we make CI
the third part of CB; then the note AB becomes the triple ratio of IB, since
string AB is the triple ratio of IB. This interval belongs likewise to the conso-
nants, and the Ancients called it Through-the-Whole and Three [Diapason plus
Tritonus], because it is composed of the diapente and the tritonus. '*And that
because the ratio composed of duplication and 1 1/2 is the triple ratio.

14We divide now CB at D and divide CD at H; then the note AB is in the
ratio of 2 2/3 to the note HB, since string AB is 2 2/3 of string HB. The Ancients
called this interval Throughout-the-Whole and Four [Diapason plus Dia-
tessaron], because it is composed of these two intervals. 13And that because
the ratio composed of duplication and 1 1/3 is the ratio 2 2/3.

!%There is a controversy with regard to this interval, since many of the
Ancients—namely the faction of Pythagoras—rejected the consonance of this
interval, but many [others] maintained it®. Every faction has its argument:
!7Those who rejected its consonance based their argument on the very wide
ratio of the end notes of more than a superpartial fraction, therewith clinging
to their principle and relying to it. ! ®The maintainers of its consonance argued
that it is composed of two consonant intervals, namely, the diapason and the
diatessaron. '°They said that the note AB, although it undergoes the quantita-
tive change to the note CB, will not change into the same with regard to form
and configuration, since both of them are of equal power; and the interval
of the two notes CD-HB belongs to the consonant intervals, because it is
in the ratio 1 1/3, and when you take the note AB instead of CB by virtue of
their likeness and equal power, then the interval composed of the two notes
AB-HB belongs to the consonants.

21The debate between the two factions extended to things whose quotation
is not within the scope of this book. 22Moreover, the eventual consonance
of this interval is weak, wherefore it was discarded by many masters of this
art. 23Some of the Ancients already regarded this interval as the Perfect
System®, that is, the comprehensive framework of all the notes which are
natural to man; they established it as the compass of the extremes of hight and
depth feasible, and regarded the execution of [notes] beyond it as superfluous.
24They also dropped the latter, since their defective production and weak
sound impair its consonance and sonority,?* or: because they were usual with
the practising artists, they met their wishes and gave their consent.
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16 a) The followers of Aristoxenos, cf. Husmann, p. 38f, 46f.
23 a) See 111 below.
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26] et us now return to the point where we stopped and say that this becomes
clear from the following example: the sum of the two notes CB-DB is also
in the ratio of the diapason, since the ratio of CB to DB is as that of AB to
GB. Likewise, the interval composed of the two notes EB-CB is the diapente,
since the ratio EB to CB is as that of AB to GB. ?"However, the deeper note
of the interval combined from EB-GB and HB-IB is to the higher in the ratio
1 1/8, since EG is the twelfth part of CB, and HI is the twelfth part of CB;
these are the Small Consonant Intervals that we shall mention afterwards.
28Consequently, if we assumed the string AB as the number 72, then string
EB will be 54, string GB 48, string CB 36, string HB 27, string IB 24, and
string DB 18.

29The following are the Great Consonant Intervals: The diapason, whose
deeper note is to the higher in the ratio 2 to 1. 3°The diapason, its double and
[other] multiplications are the most perfect consonances among these intervals,
and they are true great intervals because of the equal power of their two notes,
their resemblance, and their distance from each other in the melody. *!The
Arab masters of this art called the deeper [note] al-Sagah, and the higher one
al-Siyah. *?However, the diatessaron, the tritonos, the diapente, and the dia-
pason-plus-tritonos belong to the Medium Consonant [intervals). >*On the
other hand [all the intervals that are smaller than the diatessaron belong to the
Small Consonant Intervals;] the Ancients [called them] Small Melodious
Intervals, because melodies are composed of them. The ratio of their deeper
note to the higher is less than the ratio of every other [interval]. **Since these
intervals are of a lesser ratio than the diatessaron and are the result of addition
or subtraction of a-small interval, we have to restrict the division, because
as much as this increases, the result is also increased. 3°As far as concerns
the division of this 3¢ and, in general, every deep [i.e. narrow] interval which
results from smaliness and whose ends approach a measure that even the
experts among the practising artists do not regard as a consonance, not to
mention others—then we have to stop dividing. The criterion of consonance
is either the feeling of the multitude, or of the average, or of the experts;
therefore division, in this art, does not mean [executing] all its possibilities, but
only what is felt to be the best and most convenient. *"What they thus regarded
as sufficient was the division [of the diatessaron] in three parts embracing
four notes. *®When it is divided into three intervals which are different from
the division [executed first], it will produce all the notes. *°The compass of
these three intervals is called Genus; *%and the Genus is classified, according
to the ratio of its intervals, as [the Strong,] the Weak, and Intermediate Genus.
41We shall discuss each one [separately].
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[2] Paragraph two
'The Strong | = Diatonic] Genus and its Classification.

’In the Diatonic Genus, no one of its three intervals has a ratio larger than
that of the remaining intervals together. It is called in Arabic “the standard-
bearer” for its strength, and mustafig (which is “entangled” in Arabic) for the
[relatively wide] distance between its end [-notes]. It is classified according to
the changing ratio of its dividing points, and each one of these two parts is
classified in many kinds, again®. 3Firstly [the kind] with fixed ratio. When
an interval is set apart from the diatessaron whose deep-to-high-note ratio
is 1 1/7, and another interval of exactly the same ratio is separated from the
remainder, and both are combined with the rest of the diatessaron, then the
first kind of this Genus results: Since, when dividing the diatessaron in three
parts in this manner, none of them is larger than the ratio of both the others
together—which is the precondition of the Diatonic Genus; for what remains
after the removal of those two intervals, is an interval with the deep-to-high-
note ratio 1 1/48, which is much smaller than 1 1/7.

4Likewise if one separates from this, i.e. from the diatessaron, an interval
of the deep-to-high-note ratio 1 1/8, *and from the remainder another in-
terval of exactly the same ratio, 5and combines them with the rest of the diates-
saron: then a second kind of this Genus is produced from the three parts,
’since the interval remaining after the separation of these two intervals is
1 1/13 of the Genus. ®Likewise if one separates from this an interval of the
ratio 1 1/9, and from the remainder another interval of this ratio, and com-
bines both the subtracted intervals with the remainder, then a third kind
of this Genus is produced; for the remainder after the separation of both
intervals is of the deep-to-high-note ratio 1 6/75. *These are the three kinds
of the Strong Genus, and some of them are stronger than the others. !°Ac-
cordingly the diatessaron may be divided into more than a hundred ratios,
both larger and smaller than those [above mentioned] ratios. ! 'But the mas-
ters of this discipline employ at most such Diatonic Genera as have two of
their three intervals in the ratio 1 1/8, which means, the middle one of the
three kinds quoted above; for it was found, as we have mentioned, to be the
strongest by consonance and the most pleasing to the ear. The ancients called
it “the strong with two sounds and two tones’?, since each of its two larger
intervals is called “sounding interval” [= whole tone] and ‘“tone™™. But
the small interval which is combined with both of them—I mean the remainder
of the diatessaron after their separation—is called “the Limma’ and “‘the
Surplus”. Half the Limma is called “the Weakest”.

'2Many people maintained that the Limma was equal to the [diatonic]
semitone; but this is not true, since it is smaller. For, if the Limma were a -
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II,2—  ? a)See our Synoptical Table Ia, p. 72.

'Y a) = Genos diatonon ditoniaion, according to Klaudios Ptolemaios, see Husmann, p. 34;
.50. b) In the following text we shall translate “‘sounding interval” by “(diatonic) tone” or
“whole tone”. c) Orig. “the remainder” = Greek Limma = the Pythagorean diatonic
semitone of 90 cents, cf. Husmann, p. 31.
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semitone, it would result that the diapason were composed of six [whole]
tones, because it is by one tone larger than the double diatessaron, D3and if
the double diatessaron equals five tones, the diapason would be six tones.
14However, when six intervals [of 9:8] are connected end to end, their sum
is larger than the diapason. '*Also the sense [of hearing] testifies to this:
therefore, the Limma is not a semitone, but it is smaller.

16The difference between the sum of six tones [of the ratio 9:8] and the dia-
pason is called the Apotome. ! "Thus also the following becomes clear: When
the Limma is doubled, and its double is combined with the diatessaron, we
do not perceive the composite interval as the diapente.

18This kind, as mentioned above among the kinds of the Diatonic Genus,
is the well-known tenth division of the lute-frets, !° which is sometimes em-
ployed also with other instruments. 2°The deeper note of its first interval
is the keynote of the string, and the higher one is the note of the forefinger
fret®. 2!The deeper note of the second interval is the note of the forefinger
fret, 22 and the higher one is the note of the ring-finger fret®. #*The middle
fret® shall be treated afterwards, with God’s help. 2*These kinds belong to
the Diatonic Genus with fixed ratios.

25Now, the Diatonic Genus with changing ratios. It is classified as the
“continuous” and the “non-continuous”. 26In the continuous, the diatessaron
is divided into two different intervals of continuous ratios and combined with
the rest of the diatessaron. 27In the non-continuous, the diatessaron is divided
into two different intervals of non-continuous ratios, combined with the
remainder. 28This class is [sub]divided into many species. They include one in
which the two ratios reduce by two, and this is the Second Non-continuous.
29There is another where the two ratios reduce by three, and this is the Third
Non-continuous. 3°This may be continued in an analogous manner.

31Each one of the continuous and non-continuous [class] is subdivided into
many species according to the derivations of the steps of both depth and height
which are called [in Arabic] tabagat.

32The continuous is produced by separating an interval of the ratio 1 1/7
from the diatessaron, another interval of the ratio 1 1/8 from the remainder,
and connecting the rest with both subtracted intervals: their combination
forms the first species. 33When two consecutive intervals are separated,
again from the diatessaron, the first one of the ratio 1 1/8 and the second
1 1/9, and both intervals are connected with the rest of the diatessaron, then
a second species is produced by this summation. 3*Likewise, when an interval
of the ratio 1 1/9 is separated therefrom, and another interval of the ratio
1 1/10 from the remainder, and the rest is connected with both subtracted
parts, then a third species is produced. *°These three species belong to the
Diatonic Continuous Genus.
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20 a) Orig. the Arabic sababa.
%2 a) Orig. the Arabic al-binsir.
23 a) Orig. the Arabic word mutasif.
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36Now the non-continuous. Its species are derived from the species of the
Genus, as we shall describe, namely: When an interval of the ratio 1 1/7 is
separated from the diatessaron, the next-following ratio viz. 1 1/8 is passed
over and another interval of the ratio 1 1/9 is separated from the remainder,
and both of them are connected with the rest of the diatessaron, then the
first species of the first non-continuous is produced. >’When an interval of the
ratio 1 1/8 is separated from the diatessaron, the following ratio viz. 1 1/9
is passed over, and another interval of the ratio 1 1/10 is separated, and the two
subtracted intervals are connected with the remainder, then a second species
is produced. 38Likewise, when an interval of the ratio 1 1/9 is separated
therefrom, the following ratio viz. 1/10 is passed over, and the interval of the
ratio 1 1/11 is separated from the remainder, and the two subtracted intervals
are connected with the rest, then a third species is produced. **These are the
three species of the first non-continuous.

49The second non-continuous species is that wherein two ratios at a time
are passed over, and the third one where three ratios at a time are passed over.
You must develop these by yourself. *'These are the classes of the Diatonic
Genus.

[3] Paragraph three
YThe Classes of the Weak Genus®

ZAs to the Weak Genus, the ratio of each one of its three intervals is larger
than that of the two other intervals together. It is called “weak” for its weakness,
and “compact” (mutakatif in Arabic) for the closeness of its notes. Mt is
divided into the “regular” and the “irregular”.

*As to the regular, its larger part is located near one of the ends of the
diatessaron, either the deeper or the higher. *As to the irregular, the larger
interval is inserted between the two others. $We shall refrain from describing
this second species, since it is not practised because of the disproportion of the
notes and its poor consonance.

"The “regular” is divided into the “continuous” and the “discontinuous”.
8The “continuous” has its medium interval between the largest and the
smallest. *The ‘“discontinuous” has the smallest arranged in the centre in
different ways. [The ‘“‘regular-continuous™ is divided into three species,]
'0that means: When an interval in the ratio 1 1/4 is separated from the
diatessaron, [the remainder is divided into three parts surpassing each other
by the same number, two intervals are taken therefrom, and the larger one is
combined with the formerly separated,] the first species of this kind [is pro-
duced. When an interval in the ratio 1 1/5 is separated from the diatessaron, ]
!the remainder is divided into three parts surpassing each other by the same -
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I 3.— ! a) Comprises both the enharmonic and chromatic genera of the Greeks. Cf.
Husmann, p. 91-95, and our Synoptical Table Ib, p. 72.
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number, and two parts are taken therefrom, the [smaller one] from the [for-
merly] separated interval and the larger one from the rest, their sum being
combined therewith, and further the remainder is combined with them—
then a second species of the ‘regular-continuous’ is produced. !2When the
same is done with the ratio 1 1/6, a third species is produced. ' *These are the
three species of this kind; the ratio of 1 1/6 is not exceeded.

14Furthermore, when [an interval] in the ratio 1 1/4 is separated from the
the diatessaron, the remainder is halved and combined with the first one—
then a species of the ‘regular-discontinuous’ is thereby produced. 15When
the same is done with the ratio 1 1/5, the remainder halved and combined with
the first one—then another species is produced thereby. 16When the same is
done still with the ratio 1 1/6, a third species is produced. ' "These are the three
species of the “regular-discontinuous” kind. '*In this manner and way the
species of these two kinds are produced. '°You may produce numerous
other species in addition to the above. 2°But increasing their number is
unneccessary; it is preferable to confine oneself to those of better consonance,
pleasing the ear, and of a definite identity. 21The most perfect consonance of
the Genera is found in the Diatonic [with] continuousfly changing ratios].
The others are in part mediocre, in part defective; their consonance will be
perceived only when they mingle with others. 22[p general, the lower [interval]
is larger than the rest. 23Afterwards comes [a Genus] where the sum of the
succeeding intervals is equal to the first interval which is found at the lower
end. 2*Then comes [a Genus] where the sum of the two following intervals
is larger than the first one. You must know the numbers of all the above-
mentioned ratios. '

[4] Paragraph four
LThe Intermediate Genus

2Now, the Intermediate Genus. It belongs to the class of Genera, but is
inclined to feebleness. The masters of this discipline called it 4/-Rasim, and
regarded what is below it as vanishing in strength. 3Some of them called
the vanishing also ‘the additive’, because they based the theory upon it and
because it is composed of additive intervals. “For they reckoned the Limma as
a semitone, and its half which is called ‘the weakest’, as a quarter-tone. STt
is also called ‘the chromatic genus’ when it is composed of a tone-and-a-half
and two semitones. °It is called ‘the enharmonic’ when it is composed of a
double-tone and two quarter-tones.
"The second chapter is finished, thanks be to God.
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[III] Chapter Three
The Systems.
Two Paragraphs

[1]‘Paragraph one
YThe Number of Systems

2Since the small melodic intervals are derived from the diatessaron, every
interval must necessarily be derived and calculated from the diatessaron.
3The intervals [actually] calculated from the diatessaron are the double,
triple, quadruple diatessaron® and, in principle, all its multiplications as many
as they may be. *Thus small intervals produce those [larger] intervals. *The
intervals which one does not derive from the diatessaron, are [among] those
formerly mentioned, because some of them exceed it by a tone, such as the
diapente, ®and others exceed it [or its multiples] by two tones, such as the
[bisdiapason®. The sextuple of the diatessaron will be the] bisdiapason plus
diapente. "This being the case, we have to restrict them [i.e., the multiplications
of the diatessaron] to the very last [note] that may be reached in most cases
and by most of the instruments with regard to extreme height and depth by
the most radical practitioners of this art: as to the intervals greater than the
bisdiapason (which has the deep-to-high ratio 4:2, viz. the ratio of four in-
tegers)—they did not proceed further and did not exceed it since they regard
it as sufficient, just as they did not proceed with the small intervals beyond
the interval of the deep-to-high ratio 32:31, viz. the ratio 1 1/31.* *However,
the diapason plus diapente, the diapason plus diatessaron and the other
muitiples given by us, are smaller throughout [than the bisdiapason], but some
are preferable to others.

?Since two notes are placed at the ends of every interval, the number of its
internal intervals must always be less by one than that of the notes it con-
tains. !°Since the intervals of the diatessaron are three, its notes must be
four, and therefore it is called ‘dia-tessaron’. !!Since, likewise, the diapente
has four intervals, the diatessaron plus diapente must have seven, but their
notes will be eight; the diapason plus diatessaron—ten intervals, but eleven
notes; [and the diapason plus diapente—eleven intervals, but] twelve notes.
2L ikewise, since the bisdiapason has fourteen intervals, its notes will be
fifteen. ' Only this interval is ‘perfect’, as it was used to be called, among its
kind—the diapason plus diapente, the diapason plus diatessaron and other
intervals of the same kind found in it but not described.

14 Accordingly, the total number of notes is fifteen; these notes are natural
to men and are used within the Perfect System.? ! SHowever, other notes are
also used in many melodies, intermingling with these in a manner still to be
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I, 1.—  ®a) = the Seventh, the Tenth, the Thirteenth.
6 a) The bisdiapason exceeds the quadruple tetrachord by two notes.
7 a) = a quarter tone, approximately.

14 2) The Systema teleion of the Greeks.
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explained: they are admitted to, and associated with, the natural ones. !¢The
notes within the diapason are doubled in the bisdiapason and its multiples,
thus they are of equal potency and similar configuration, so that the lute-
player, for example, may exchange one for another; its vibration does not
change at all except by quantity—but not so with the end-notes of other
intervals.

!"The fundamental notes that differ in quantity and quality, are only
seven and comprise the double diatessaron, because the ratio of the lower
note of the diapason to the higher is equal to that of its higher note to the
lower. 18The [note] above the higher [note of the diapason] equals that above
.the lower; °that above the second higher [note] equals that of the second
lower, #%and so on to the seventh [higher note] which is one of the two notes
of the double diatessaron and, finally, the eighth remains as the rest of the
diapason, and the higher end-note of the diapason is similar to the deeper.
211t would be all the same if the bisdiapason were divided in this ratio; how-
ever, the notes would be doubled in their transfer from high to deep and the
reverse, and their sound would become more pléasant, their effect on the soul
more beautiful. 22We shall restrict the generalities according to the acknow-
ledged rules, to the bisdiapason namely which comprises an interval of the
above-mentioned fifteen notes and.is the Perfect System.

23This system is classified, according to the arrangement of the Genera
contained therein, as the ‘variable’ and the ‘invariable’.* 24The Perfect Var-
iable System contains different intervals in the higher and the lower diapason.
23This System has fallen into oblivion because it was little used, and with some
imperfect instruments only®; we shall speak about the Perfect Invariable
System. .

26The Perfect Invariable System contains identical intervals in the higher
and lower diapason. ?"This System, is divided into the ‘continuous’ and the
‘discontinuous’. 28As to the ‘discontinuous’, the whole tone that is the differ-
ence between the diapason and the double diatessaron, is located at the ends
of the higher and lower diapasons, as shown in the [following] example:

0 '9'()9 yr T ml'}
| 4 ae g
| o™ ae
| £ o) L£d

) T &

2°The ‘continuous’ has two species. One of them starts with the intervals
- of the Genus which has been chosen, and is continued to complete the double
diatessaron; then follows the tone for completion of the diapason. 3°There-
after the intervals of the chosen Genus are given to bring the double diatessaron


http://www.magnespress.co.il/website_en/index.asp?action=show_categories&type=1&agent_camp=9724001
http://www.magnespress.co.il/website_en/index.asp?action=show_categories&type=1&agent_camp=9724001

Abii I-Salt’s Treatise 45

553 7w Y23 Mbpo1 $52 Twxa MHERR MEPYITIS PN Ran MYaRa 1Y 10
bEn 77 M52 BN MY WROY TV NS DN 153 *0IMRNAY MY A3 150D
X37 851,729 OPTMS NPT 9273 TAWIN 1DONN® KD ;NONRT 12 M 787 170 3R
OPRIRD QN MIBPI NN PV )2

5o prrby 1h95* AR 72% MY Yaw MSRM Nda MHTAI AwIwn PvImY
hYAw TN N AT AR YD 953 WK NNVl hwnn 173570DY YaIR3 R
TR AT AN NTAD ANERIS TRt TR ;3732 Y 53 R mnevs
PPIRY et WRI AT TN INTAR DD Tont oK AT INTAR ARIY Jon°
Y392 WX SBD MA'Y1 NN NAX K1 WK MY TY 03 PIVT I (9100730 N
IMEP "N DYIY3 Hwn DAR 23 T 770 0T 993 MWK DIRWI IRYR TN T
MRPY3R 2D DIAKY DAY 712 953 TR DB PN R A 1o 730 M Y03 R
AWM 39V 0T IR YRR M MR PR T210m 7213 PR mIna paya’ [an maan®
553 Twx o5 Ny ann orby moonw an by obhomm “xpne XODW N vhid
.0%0n PI3PA KM MO M1 Y aenni Y e Y900

DbwR PIIpAR: AINwHNA NN FanwnR DR 13 007 MO B> phne prapn anw

MI® WK 702 BEPRNL TN IR 953 TWRI N0 VPRTIN 12 WA WK XA Aanwni
o*%on NP3 YR KOR MUY "N AW YI3P AT NIOM NS 73D IR HO2 WK
.manwnn NP awR PIapa MR 20NN

D°IIR3 TN 0T 952 TWRI NOT TPAIN 12 NI WK KA MINwn nHw odwR yiapmes
TIDNABAYE TIDIMM PATIBI PR 12 O3 y1apn M ponmer 733 v 53 KR 1103
*J03 YIIX TR 555 Sy $53 R M X7 TR 08 pRON wHn MO WK R
:*5wnn Y95 715 MM OB TN IR PO3 R nnsp

MnbY SR DY AYYIN N0 PRIN3 13 PMNT TwR onn TWR 0D MY paTnnne

WA 1D 03 NI MY 953 WR 2PN MH0NA HAIN T3 MY VIR WK DO

553 wr HO5 obwn »H bR prnna TYR® MY YR WK YDD MAYY TV 1YY 0N
:bwnn e

.BInRNAY 7 (R 10

R D (R

a7 Rs

271152 20N oPwLIwn B (x
Sprma oo (ke

23 a) The Systema teleion metabolon and ametabolon of the Greeks, cf. Husmann, p.'51 seq.
25 a) See below, sentence 35.
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to full number, then the tone follows, and the bisdiapason is complete, as in
this example:
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31As to the other [species], we have first to arrange the intervals of the Genus
used, and continue with the tone; 3*thereafter the intervals of the Genus used
are given according to the former arrangement up to the end of the diapason-
row. *3Then the very same intervals are arranged, up to the end of the bis-
diapason, just as they were in the diapason, as in this example:
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34These are the most perfect classes of the Invariable Systems—not of the
variable ones—and the better of them. >Now the Variable Systems, that is,
those in which the intervals of the Genus are arranged in the bisdiapason
otherwise than in the diapason, or wherein both of them differ as to the order of
Genera when, for instance, the one belongs to the Diatonic and the other to
the Weak. These [Systems] are either obsolete or seldom used because of their
poor adaptation. You have only to recall what they are composed of, and you
will easily understand.

[2] Paragraph two

'It has already become clear that the larger consonant intervals are either
doubled in the Perfect System, or follow immediately one after another:
these are the diatessaron, the diapente, and the diapason. Every interval of a
deep-to-high ratio greater than that of the two notes of the diapason plus
diatessaron is not redoubled.

2As to the various doubled intervals, the small ones are arranged in the
Perfect System in numerous ways. *An explanation: Let the string AB be
divided according to the ratio of the notes of a certain System such as, for
instance, the first of the two species of the Continuous System, using the
[Diatonic Genus] ‘with the two sounds’® “and let letters be written at the
~ dividing points, announcing every note as described before:

r

Ar -t t + t t bt t t tB

[A C DE F GH I J KL M NO P]
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I, 2.— 3 a) Genos diatonon ditoniaion, see above 11, 2 (11).
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Then the interval Al is undoubtedly the first species of the diapason, °the
interval CJ is the second species, °the interval DK the third species, the
interval EL the fourth species, *FM the fifth species, *GN the sixth, ! °and the
interval HO the seventh. !!The first species of the diatessaron is AE, '*the
second the interval CF, !3the third the interval DG. '*Namely, all of them
are of different ratios.”.

15Every two intervals which are quantitatively equal with regard to depth
and height, are called ‘intervals of equal notes’. ! ®Every two intervals which are
quantitatively different except in their deep-to-deep and high-to-high ratios,
7are called ‘intervals of similar notes and ratios’. '8Two intervals of similar
notes and ratios are formed whenever the[ir] higher and deeper [notes] differ
in potency by two diapente intervals® : for the deeper note of the one exchanges
potency with that of the other, although they were similar. ' *With every two
intervals of mutually similar notes and ratios, the two end-notes of the one
interval will be in the same ratio as those of the other; for the interval between
the two end-notes of the one are in exactly the same ratio as that of the other
one, each one with its counterpart. 2°An example: Let us assume AB as the
end-notes of any large consonant interval®, and let us assume the small inter-
vals whose end-notes are [at] C [and] D on the string AB; and let us assume the
small intervals contained in the interval AD as limited by the two intervening
points E [and] G, ?*and also the small intérvals contained in the interval CB
limited by the two points H [and] I:

f A EG DC H I B
= ' |
Hs o4
LA Q- 11 4

vrswve

And let us assume that the ratio A:C be the diapason, for example, and like-
wise the ratio B:D, and we can say that the ratio E: H is also the diapason,
and the ratio C:I too.

22As evidence for this: The ratio E: A is like H: C. >*When we interchange
them, E:H would be like A:C, that is the diapason in our example, and like-
wise the ratio B:D. And we can say that the ratio E: H is also the diapason.
Similarly the others explain themselves, whatever they may be.

24When a certain System was doubled, it was also clear that the end-notes
of the higher one were in the ratios of those of the deeper one, but it annoyed
the [sense of] hearing and was far from being natural because of the [wide]
distance of the end-notes. 2°>Therefore one contented oneself with the bisdiapa-
son, and you should know the consonants of those 15 notes and their dissonants
according to the ratios of the end-notes of the intervals.

26 And when note and note, interval and interval, Genus and Genus, System
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4 a)i.e. the semitone is found in different positions. K3 AT (82

'8 a) For example: 0

lﬁg — i —

Major Third remains Major Third, Minor Third remains Minor Third, the Tritone remains the
Tritone, and so on.
20 3) The following explanation demands the diapason plus diatessaron.
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and System mingle: 2"First?, intermixing of two notes takes .place when, for
instance, a string is touched and touched again before the first note ceases and
[therefore, the second note] affiliates with it. 28Second, intermixing of two
intervals takes place in the case when a consonant interval has one end-note
in common with another, dissonant interval, and [the melody] proceeds® from
the one of its end-notes to the said common end-note, [and] from the common
to the other end-note, as when the two notes A [and] B were dissonant, and A
was consonant with C, and C consonant with B, or vice versa. 3°Furthermore,
intermixing of two Genera takes place in two ways, *'the one in the direct,
and the other in the changing manner. *2In the direct manner, the larger
interval of one of the two Genera joins the largest interval of the other ; *®in the
changing manner, the large interval of one of the two Genera joins the small,
and the smallest interval joins the large. **You should take care to combine
by always intermixing Weak with Diatonic Genera in order to let their assem-
blage be more consonant and more agreable to the [sense of] hearing. 33[Fi-
nally,] as to the Systems—the discontinuous mingles with the continuous.
36 Also the [different] classes of the continuous mingle and, likewise, the classes
of the discontinuous, and that, according to the necessities of melody composi-
tion. *7You can recognize all the manners produced by their intermixing and
assemblage when recalling all that we have said. *®When one of the mentioned
{Genera or Systems} is mixed with a different one, these melodies are attributed
to the predominant if it is employed more than the other. 3*When, however,
their employment is equal, the melodies are attributed to both of them equally.

*OHaving finished treating the single notes and their number, *'the con-
sonant intervals according to their different classes, the Genera and Systems
and their mutual intermixing and combination, - *2and, in general, all the
matters belonging to the principles and fundamentals of this discipline, we
shall continue with the treatment of the manners of [melodic] progressions,
and of the rhythms and their classes, “*not however before having spoken
about the usual instruments and of obtaining notes from them, in the chapter
starting hereafter with God’s will.

*4The third chapter is finished, thanks be to God.
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27 a) The Hebrew flam. .. dlam, when opening the several members of an enumeration,
parallels the ftem . . . Item in the style of Latin chronicles. We have translated it First ... Sec-
ond . .. Furthermore . . . Finally . . . in sentences 27, 28, 30, 35.

28 a) The Hebrew root ‘tg is used in the term ha'ataqah in the meaning of melodic progression;
cf. Preface, sentence 5, and below, V, 1.
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[IV] Chapter Four
Obtaining the Perceptible Notes and Intervals from the
Usual and Best-Known Instruments
Four Paragraphs

[1] Paragraph one
Al-Qanin

'When you want to determine the above-mentioned intervals by means of
the [measuring-] cord, take for that purpose two strings of the same substance,
equal with regard to all the qualitites of length, thickness and smoothness,
and assemble them on any instrument. Divide the surface of the instrument
in parallel to one of them according to the ratio of any System and Genus
you wish, and inscribe marks at the single dividing points; these will be on the
straight line parallel to the string, and will determine the place of the frets®
when they are touched. 2Next, put your finger on the place of any note, and
touch the other [string] by putting your finger wherever you wish: thus you will
hear the notes of the intervals accurately, and especially when the instrument
is not hollow. Since its hollowness necessarily propagates mutual intermixing
of the notes, you will [not] distinguish each one, and their identity becomes
hard [to perceive], especially for those unaccustomed to listening to melodies.
3You can hear them [the notes of an interval] also from one string alone which
is divided lengthwise according to the demanded ratios. Touch it as an open
string, “then put the finger on the place of the required note, and touch a second
time. SHowever, this transition of the hand formerly mentioned, is difficult and
troublesome on this instrument. ®*The most advantageous and perfect [method]
is to take 15 strings, equal in every respect, and to stretch them on a rectangular
instrument. "Then take a measuring stick as long as one of them, and divide
it according to the intervals of that System which you want to investigate by
means of the [measuring-] cord. 8Then fix it alongside the string next to the
first string from which the first note shall be sounded. °At the place of the second
of the fifteen notes put a bridge* made of a body with a broad seat and a sharp
edge, and let the second string ride on it in a notch® at the upper end. Fix
the measuring stick® near the third string as well. 101 et the third note be above
it, and in this manner go on till the last string. This is the instrument on which
all the mentioned notes can be heard, and it is the most perfect of all the given
instruments and contains their entire compass. !'As to al-‘id, al-tunbir,
al-rabab, al-gud (?), al-magrefah® and the other instruments usual in most or
all of the countries—not all of them produce all those notes, but part of them in
a manner to be discussed afterwards. ! *We [directly] shall begin the discussion
with al-‘ud, since it is well-known, the most-usual, and the best of all.
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IV, 1.— Title: This paragraph does not deal with the Arab dulcimer al-Qdnin, but rather with
the Greek kanon, originally a monochord used for theoretical demonstrations: here also an instru-
ment with two or even fifteen strings. _
! a) In the original text, the term fret or stopping-place is always rendered by the Persian-Arabic
designation al-dastan.
% a) In the original text always rendered by the Arabic word hamila. b) Orig. in Arabic:
[i tahziz. ¢) Orig. in Arabic: al-mistara.
1 3) The short-necked lute, the long-necked lute, the rebec; the meaning of al-gud is not clear;
the magrefah, mentioned in the Mishnah, was often understood as an organ.
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[2] Paragraph two
Al-Barbat, i.e., Al--Ud

'4l-id has already been presented by the illustrations of similar shape and
proportions—but these are unecessary here and with the other instruments
as well®. Let us imagine [instead] what we are accustomed to®, and stretch the
four strings on it, namely, al-bamm, al-matlat, al-matna, and al-zir. We separate
a quarter of the string next to the nose® of al-‘iid, and fix the frets® of the notes
within this quarter as we shall demonstrate by this example: 2This quarter,
subtracted [from the al-bamm string] shall contain the notes A, B, C, D;
al-matlat D, E, F, G; al-matna G, H, 1, J; and al-zir J, K, L, M. A-B shall be
the ninth part of the section between the nose® and the mark of the comb®
that fastens the end of the string, *and B-C the remaining ninth. Three frets
are fixed at the points B, C, D running parallel to the comb: {they are] B, E, H,
K;C F L L;D, G, J, M. It is clear that all of them divide the length of the
strings in the same ratio. The first is the fret of the forefinger®, the second the
fret of the ring-finger, the third the fret of the little finger. “The middle [finger]
fret will be treated later.

*The intervals which are produced most often on al-‘id are of the “Diatonic
Genus with the Sounds™®. ®The most usual Genus is the first class of the Per-
fect Continuous Invariable System.

"The most renowned and most usual tuning is that in which the note of the
little finger of every string becomes equal to [the note of] the following open
string. Therefore, we get from the open string al-matlat the sensation of “little
finger on al-bamm”; ®from the open string al-matna the sensation of “little
finger on al-matlat”; and from the open string al-zir the sensation of “little
finger on al-matna”. *When you have tuned al-‘id in this manner, it becomes
clear that the interval A-B which is composed of the two notes of the open
string al-bamm and the forefinger, is a whole tone®. '°Likewise, the interval
B-C which is compounded of the two notes of the forefinger and ringfinger on
al-bamm, is also a whole tone. ! !'The interval A-D is the diatessaron, and the
interval C-D which is composed of the two notes of the ring-finger and the
little finger, is the Limma or “surplus™®. !2D-E is likewise a tone, !3E-F a
tone, '“and the interval F-G a Limma; consequently, the interval A—G is the
double diatessaron. *>Since the diapente is larger by a tone than the diatessaron
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v, 2.— ! a) Remark of the lazy scribe who discarded even the drawings of the instruments.
These have been reconstructed by the editor, as far as necessary (p. 74). b) Orig. in Arabic:
anf. The anonymous commentary in the Kit@b al- Adwdr by Safi al-Din explains this contraption as
follows: “A piece of wood of a certain thickness and bearing notches in the same number as the

strings”; see d’Erlanger, III, pt. 2 (1938), p. 223. ¢) Fret is always rendered by the Persian-
Arabic word dastan.
2 a) This time the Hebrew word af. b) The commentary mentioned in the above note

1b explains: ““As to the comb (must ), it is the piece of wood which one fixes to the extreme rounded
side of the instrument for fastening the strings on it”".

3 a) Orig. always in Arabic: forefinger = al-sababa, ring-finger = al-binsir, little finger =
al-hinsir; the middle finger (al-wusta), however, is rendered as “‘the middle fret” in our text.

5 a) See 11, 2 above. '

° a) See I1, 1 above.

1 a) A small semitone, see 11,2 (11) above.
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and D-E is a tone, the interval A—E becomes a diapente. ! ®Since the diapason
surpasses the double diatessaron by a tone and the interval A-G is the double
diatessaron and G-H a tone, the interval A-H becomes a diapason. Conse-
quently, the note H which is the note of the forefinger on al-matna, is the
Siyah®, and A is the great sagah®. ' "It is clear that the note I is the Sivah of note
B, because both the intervals G-H and H-I are whole tones. IE.’The note J,
however, is not similar to the note C, since the interval B~C is a tone, but I-J
a Limma®. Consequently, the note which is similar to C in the power of the
upper diapason, would come forth from al-matna beyond the note J (and also
over the point I) towards the comb according to the quantity of the Apotome,
that is, the difference of the end-note-ratio of the Limma and that of the tone.
Otherwise, if we separate an interval of about the ratio of the Limma from
al-zir near the nose, the note which is similar to C will come forth from that
point, and that is clear. !°Likewise, if we separate from the rest of al-zir an
interval with the same end-note-ratio as the Limma, we get the note which is
exactly similar to note D, namely, the note K. Since K-L is a tone and D-E
a tone, the note L is similar to note E. 2°However, the note which is similar to
F comes forth from al-zir beyond the note M, and it is the higher note of a
whole-tone-interval whose lower note is L.

Thereby it becomes clear that only the notes of the lower diapason and a
few notes of the higher diapason, namely, the notes H, I, [J], K, L, [M] out of
all the 15 notes, are available from al-id according to this fret-position.
21Also the interval A-M is a multiple of the diatessaron, and the notes of
this interval are short of the Perfect System, that is the bisdiapason, by two
notes. 22Now, if we want to produce this bisdiapason on al-‘iid, [we have to do]
one of two things: 23Either we have fo separate a further whole tone after
the point M and another whole tone from the remainder, >“or we add a
fifth string below® al-zir—and then the notes of al-"iid are one more than 15,
through the notes of the little finger on the fifth string. 2°Now, if we add the
middle finger fret, the fret ‘anterior’ [to it], and the fret anterior to the fore-
finger, the notes of al-ud multiply very much, and their numerical sections
are close [to each other]. 2°The middle fret has several positions: Among them
is its attachment to the middle* between the fret of the forefinger and the
ring-finger, and this is the middle fret of Zalzal>. 27 Another one® is its attach-
ment in such a manner that its note and that of the little finger are in the ratio
of the two notes of a tone interval. 28The anterior fret of the forefinger is also
fixed on the half between the nose of al-‘id and the middle fret—whichever
middle [fret] is being used. 2°Sometimes one fixes it where a double tone
occurs when it is arranged from the little finger backwards to the nose.?
30Now, a fret beside the middle one: It is fastened where the middle fret
occurs when the intervals of this [Diatonic] Genus are arranged backwards (?).


http://www.magnespress.co.il/website_en/index.asp?action=show_categories&type=1&agent_camp=9724001
http://www.magnespress.co.il/website_en/index.asp?action=show_categories&type=1&agent_camp=9724001

Abii I-Salt’s Treatise ' 57

PIIA3 YIIND TR B3 AITYR D3 *IWRW DG YNNI IR NN AR prIm e by
M7 .53 IR RNAR PRI T 9N AT PR ¥R WK 90D NUR prm by
DYPPIW IRIMI7 AMTIR RO K7 K ARCY IN0DR TINI0 MY KD /1 Nyl
ATK 7 NR*P3 AR DR PR A N7 PAIN Won TR 0w D 72 Ml IR v
YA TN EBIN IR IRG 0 PR Y270 PR 373 pRnw D5 A MY M
5X 71 3nTipan Ay’ ax MINRYR 2 7 M1 AN 15 DR XEN NN 523 RN 151 12
PRI PP "NEn NI "AMSP Y ON° "H%D W IN°YIPR Mnd pion’ qon'w an
RSN, IRWIA PRIAT OF° DY T pATm TIOR 1 ARA onte ann uPTam ~Dosn
*IOR T I 191 12T O 19V9 IR AN I D 73 DPYID AT N
Sy 1 Pwa T Anwan 1R RYD NUIRA ISP MR DRI 1SR hw on° pran
Q9RO AT 7S DR IR R 01 7% B0 pram /D nivva KR RA
»obyn pRanm NTR XM TIYR [0 /2 Y1 IAN RSN K 030 ) DI v Anvvan
*33¥n DD TYORI 1B MMV XY XY WIANY A3 D MY amTID R
am TN NTH 523 TUR MWWI NEPY T35 M 953 TR MBPYa NP PRRDTOR 19K
293 SO PRINA 7T ANV ¥2IR WK YD 07K PRIN 137 12 032570 v Myl
DPR "Nw3 13En oM KAY DY MUYl "nwa obwR YIapt AN TR 31 WK 7DD
OR 7 OV DR MR SR YLK oesmb 1391 oX 10 ox T8 Mz anvehy
59X AR PR WG A MY 9P PR pran oy fn DR 1 XnTpIn 275
MR ¥5Y D70 MYSR MBYI A1 DR TAN YR DN RN N 13 701 ORe
JRNDT "WRNRA JRNDT H°0W0n T2IRNE PR NI T8I NNV R AR I3 70
.2p 0IDOM MM 71277 B0 YR NUrYI I NINIOOR 221 JRNOT *21n
"IXNOT TV 1 HENIN BV WIWP AN BANY N DDPNNN MMPN WINKA [RNDTR
. AW O TN T8 WP M oz D191 TWRBK JRNDT MM 210D 1IRIDOR
935 737 TAR20OK K233 RNOT B SRR RN MYl N On° 9¥1a%R MvwiY
19 03 TP 935 7T WRBKR 7 R WEBK [RNOT TIWHR MIR PR 70 AR PV 0P
TRNDT T2 L RIRDR T3 SR NN IXII9R 12 MO RS *2rhxn prmn b Y0* 733

(MO0 X0 7K IS onpma) AnAn TR o (1 KI5 RT (R
MR s (R

Sypambr 572 (G pIpm (3 IRPEOR D (R
paenp 0 mepora( abeaa(An
rmgpo(@ PR (R

Dpan o (N B

215 77 (R 2

amn a3 Xamn o (R

2 o (N s

16 3) See II, 1 (31) above. —.(30 o Har) bt o (R 2
18 2)K is b-flat, C is b-natural. AR

24 3) “Below” in the topographical sense, modern connotation “above”.

25 a) Orig. the Arabic muntasaf.

26 3) Orig. the Arabic muntasaf. b) Name of a famous instrumentalist in Baghdad
(d. 791); the measuring method given here is like that of Ibn Sina: see Husmann, p. 121.

27 a) The so-called “anterior of the middle finger”.

29 3) That is, a whole tone below the little finger-note, amounting to a tone plus Limma.

'
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*'"Having been instructed concerning the number of the notes on al-‘id
according to all these frets, and [possessing] the knowledge of their consonance
and dissonance, other Genera may also be produced, and other frets, and
also other Systems. ‘

3?The tuning is done in many ways, among them a simple and a compli-
cated. *>The simple is higher than the above-mentioned renowned tuning, and
s0 is any tuning in which every open string is in a ratio exactly conforming
to the following little finger fret; so, for instance, the open string al-matlat is in
ratio of the diapente to the note of the little finger on al-bamm, and so on for
the others. **If you want to put them in this ratio, separate a whole-tone
interval between the little finger on al-bamm 3°and the comb, put the finger
on it and make this section the open string al-matlat, and do the same with the
others.

*®You may possibly want to tune the string in the ratio of the diatessaron
or diapente by the addition of an interval smaller than the tone such as, for
instance, the limma, or by adding a tone plus Limma, or apply subtraction
instead of addition—the analogy and similarity to the above-mentioned is
complete with regard to transferring it [a/-"4d] to the ratio of the diapente.
*7Finally, the ‘complicated tunings’ are those in which one open string is
brought into a different ratio to the ring-finger [note] on the other string,
then in the simple tuning.

(3] Paragraph three
Al-Tanabir®

'One of its kinds is called al-Bagdadi on which two strings are fastened that
go out from a special appendage®. They are led over a bridge® with two notches®,
maintain a distance between themselves, run parallel to the upper part, and
are wound on [two pegs. One separates the eighth part from the part between
the bridge and the nose; this is the position of the extreme] fret. 2Then this
part is divided into five equal parts on which frets are fixed. 3Then make the
note of the second fret from above equal to the second open string, and thus
the note of the first fret from above, and the note of the second fret is equal to
the note of the fourth from above, and likewise the note of the third is equal
to that of the fifth. “We miss two high notes on the low [string]—thus ti.e
multitude will reckon. *But in fact, it is not necessary that the tuning of the
intervals among the frets should be [identical with] the tuning of the notes we
have mentioned, and that is clear. °Rather, the difference between its real parts
is a hundred times smaller and escapes the sense [of hearing]. Nevertheless,
when the notes mingle with the play of musicians, they afford relief and
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IV,3.—  Title: plur. of al-tunbir.
! a) Usually a knob. b) Orig. in Arabic: hamila. ¢) Orig. in Arabic: tahzizayn.
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function in the manner mentioned by us. "It is possible to tune this al-tunbiir
according to different tunings, according to an optional change of height
or depth, so that the notes produced differ from the tuning described.
$Every note of this instrument and its intervals are of a strident nature because
of their ratio, and because of the fact that, since all the spaces between the
frets are one in number, they necessarily add up to five. If the length of the
string is forty, then the ratio between the note of the upper open string and that
of its first fret will be 1 1/39, that is, a consonant interval, but belonging to the
weak, obscure consonancy. °Likewise the ratio between the open string and
the note of the second fret is 1 1/19, that is a consonant interval; its ratio to the
third note is 1 3/37, which is dissonant. !°In this manner consider each one of
these notes and its relation to the rest, and such as are in the ratio of one plus
one [fractional] part® are consonant, and such as are in a ratio of one plus
[several fractional] parts are dissonant.

"'This instrument is of inferior quality because it does not produce the notes
which we have enumerated, and as long as the mentioned situation described
is left unchanged, it is impossible to impart to it something of the perfect
instruments. '?However, if its frets are arranged in another position and are
unequally spaced rather than as we have described, it is possible to keep up
with a/-‘id and other instruments of some perfection. !*Likewise, it is im-
possible to produce a note on al-‘id without arranging its proper fretting, and
this is done in very perfect ways, as we have explained at length. Whoever
has understood the aforesaid sufficiently, the intention of the words will not
be foreign to him.

"#There is another kind of al-tunbar called after al-Kurasan®. It also has two
strings, similar to those of a/-Bagdadi, but it differs with regard to the division
and number of frets. ' *The frets of this tunbir are unequally spaced and are,
therefore, more numerous. ' ®Among them are five fixed and invariable frets.
'7Others are variable, changing according to the change of the Genera.
"®The first of the fixed [frets] is fitted on the ninth [part] between the [nose and
the] bridge®, the second on its quarter, the third on its third [part], the fourth
on its half, and the fifth on the ninth part [of the section] between the fourth
and the bridge®. '°Thus the combination of the two notes of the open string
and the first fret results in a whole tone, and the combination of the two notes
of the open string and the fourth [fret] results in the diapason. 2°Likewise the
two notes of the second and the third [frets form] a whole tone, 2'and the
two notes of the fourth and fifth [frets also form) a whole tone. Divide all
the intervals between the frets by the so-called Limma—interval. Since it is
smaller than half the tone® [by an interval] called ‘the weakest’, there neces-
sarily must be two frets between the open string and the first of the five frets
mentioned [between the first and the] second three frets, [between the second
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10 a) A “superpartial” ratio.
14 3) Eastern province of the Sassanian Empire and the Caliphate.
18 4) Orig. the Arabic hamila.—
2t 2) Cf. 11, 2 (12-15). b) According to 1I, 2 (11), “the weakest” is half the Limma.
Therefore, read here “comma”, instead of “the weakest”. c) Orig. the Arabic atnan (the
orig. reading, however, is defective).
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and the third two frets, between the third and the fourth four frets, between
the fourth and the fifth two frets]: thus the total number of frets arranged
on this al-tunbar is 18 equal parts®, and it will not be difficult for you to
recognize the nature of their notes and intervals.

22Now, the tuning of this al-tunbir is done in [several] manners. Namely,
[either] you may mark both the open strings as equal one to the other. Therefore,
every note of either string will be equal to its partner on the other, and its
associate becomes one with it from the very outset. This tuning is called ‘the
paired tuning’, and it cannot give forth other notes than the diapason plus a
tone. 230r, one of both strings is stretched until it settles on a difference between
its open string and that 2*of the other, which is equal to the Limma. 23Or, it is
tuned until the difference between the higher and the deeper string is equal
to a tone. 2SThis al-tunbiir is a great deal morc perfect than the first one, be-
cause it gives forth all the notes and intervals and, therefore, it can be put
completely on a level with al-‘id.

[4] Paragraph four
Al-Rebab

"Now, one string is fitted on it, and sometimes more than one string, 2but
the maximum is four strings. >Its most usual frets are four and fixed as we shall
explain. *The first fret is fixed at the ninth [part] between nose and bridge®,
and this is the forefinger fret called [in short] ‘forefinger’. >The following second
fret is fitted at the sixth [part], and is the middle fret. ®The third is at the ninth
[part] of the section between the forefinger fret and the bridge?, and is the ring-
finger fret. "Finally, the fourth is at the tenth [part] between the ring-finger
fret and the bridge®.

80n this instrument, the interval constituted by the two notes of the open
string and the fourth fret is greater than the Diatessaron and smaller than the
Diapente, since the surplus of the two intervals between the open string and
the forefinger and between the open string and the ring-finger is greater than
the Limma; for, the ratio of the low and high end-notes of the Limma is a
ratio of one plus less than 1/19 and more than 1/18% The ratio of the interval
between the ring-finger and the little finger is 1 1/9. These are the most usual
frets of this instrument. °It is clear that they contain many intervals of the
Weak and Diatonic Genera, and when an annex is added to it, one can reach
highest perfection; it is not especially difficult for him who has kept in mind
the preceding [explanation].

'Now, the most usual tuning is to stretch the lower string until its note
becomes equal to that of the middle [fret] of the other. ! !Sometimes, however,
its note is made equal to the ring-finger note or ° the forefinger according to
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IV, 4— ¢ a)Orig. in Arabic: al-anf wa-al-hamila.
6 a), 7 a) Orig. the Arabic hamila.
8 ) Cf. 11, 2 (12-15).
'8 a) Ms: and instead of or.
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the demands of the melodies [played] on it and not according to the identity
of its notes and intervals. '?This instrument is inferior to the tunbir of
Khorasan, but more perfect than that of Baghdad —but let us restrict ourselves
to the aforesaid as concerns the string instruments.

13With the wind-instruments®, things resemble the example given with them
[the strings] insofar as, also with the former, the relation of the causes of the
notes is observed, namely: the length and width of their channels which are
plainly blown by the mouth, and the width of their channels when they are
modified by means of holes which divert the air.

14The fourth chapter is completed, thanks be to God.

[V] Chapter Five
The Kinds of Progressions and Rhythms
Two Paragraphs '

[1] Paragraph one
The Progression

YYou are now® prepared to continue the aforesaid with a treatise on {melodic]
progression® and rhythm®. *Progression takes place by steps of single notes
as well as by intervals, and also with the Genera and Systems. *The pro-
gression of [single] notes occurs in two ways, either straight or curved®. *The
straight kind sets out from the extreme note to another, going to [all the
notes which are] between them, without returning to the starting point. Its
two kinds are the straight-continuous and the straight-discontinuous. >The
continuous passes through all the notes between the beginning and the end,
without leaping over a note [when going] to the next. ®The straight-discon-
tinous leaps over one or several notes [when going] to the next. "The curved
progression, however, returns to the notes to which it had already been and is
of two kinds, the circular and the non-circular. 8The curved-circular returns
to the beginning in [several] ways: °the kind which returns to {its former notes]
except for the first one, while preserving their mutual relation, is the usual;
1%nd that which returns without preserving the mutual relations is unusual.
"IThe preserving [kind treats] the mutual relations [of the notes] in [different]
ways, among them being what some [people] call ““the spiral”. ! ?This is of two
kinds, spiralling inward and spiralling outward. 13The inward [spiral] sets out,
for example, from the end-notes of the System and turns to the [note] following
as regards depth [or height], and then on to the following [notes] in the same
manner, “thus [always] to what follows in the inward direction until it is
suspended at the note which puts it to an end. '*The outward spiral follows
the reverse order; it starts from the middle notes of the System and is transferred
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3 a) Orig. the Arabic al-mazamir. .
V,1L.— ! a) If the correct reading of the ms. is “atah: It is opportune now”. b) The
directional development or evolution of a melody. ¢) With regard to the strange Hebrew

term menithah = rhythm, see the vocabulary in Appendix I.

3 a) The nomenclature of tone progressions can be interpreted in this way: Straight continuous
= runs of seconds; Straight discontinuous = chains of identical intervals (thirds etc.); Curved
circular = return to the beginning note; Spiralling inward = a series of gradually narrowing inter-
vals; Spiralling outward = a series of gradually widening intervals; Skipping = wide intervals
surrounding a narrow one. Examples are given in sentences 18 to 28 below. Compare also the
drawings of our Synoptical Table II, p. 73.
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from there to the next in distance from the centre, !then to the more distant
towards both ends, until it reaches the limit which also concludes it. ! "Further-
more, there is one [progression] called ‘the Proud and Praiseworthy’ as-
similated to that [progression] which leaps over some [notes} in loop formation®
and the like, and its ends are entangled one with the other®. It is, however,
outstde the kinds described, since its special interest lies in the preservation
of its rhythmical relations.

18In order to give an example of the kinds [of progression] mentioned,
let us assume the notes of a certain System; let the notes of the Continuous
Invariable Perfect System be on the line AB, thus®:

A C DE F GH [ J KL M NO P
I:/‘: + +—t 1 bt + + —t + — ﬁn]

19Then, a straight progression would be, for example, from A to C, then to
D or E or more until expiring at the note P, for instance. Or, proceed from P to
. O, then to N, then to M or L or K or more until expiring at the note A, for
example, without anything missing on the way. 2°The straight-continuous
progression proceeds, for example, from A to C, then from C to D, then from
D to E, then from E to F, to G, and goes according to this ascending order
without passing over anything. 2'The straight-discontinuous progression pro-
ceeds, for example, from A to D, from D to F, then from F to H, thus it leaps
and passes over every second note, or every third note, or more. 2?Or it may
sometimes pass over one note, and sometimes more than one. 23The curved
progression is, for example, a progression from A to J or any other, and then
it returns while ascending from J to B on its way. 2*The circular [kind] begins,
for example, at A and® returns finally to A. ?°The inward spiral proceeds,
for example, from A to J, from J to C, from C to I, from I to D, from D to
H, from H to E, from E to G. 26The outward spiral is in the reverse order;
it proceeds from F to E, from E to G, [from G to D,] from D to H, from H
to C, from C to I, from I to A. ?"The skipping [kind], however, is like pro-
ceeding from A to J, from J to F, from F to G, from G to C, [from C to L]
from I to D.-28These are the kinds of progression.

29Sometimes one makes use of al-gawwa, with all that what it permits.
30 4]-gawwa is a multiplication of the [same] note, either by single, or double,
or multiple {repetition]. **It can be used also with skipping and passing over.
321t is opportune to let every progression start from boundary notes, and to
let it be[long to] the notes which fall between the two ends of the System, so
that their progression can ascend or descend. 3*The best for this [purpose]
are the notes contained in the middle diapason. 3*It is opportune to proceed
from one note to another of equal [degree of] consonance and not to take, for


http://www.magnespress.co.il/website_en/index.asp?action=show_categories&type=1&agent_camp=9724001
http://www.magnespress.co.il/website_en/index.asp?action=show_categories&type=1&agent_camp=9724001

Aba I-Salt’s Treatise ' 67

A PN AN KA 1 DR MY YXNRTD PN I XA w1 Tente tn SR onn
YIRIPTY W WANT ANPYIN 15 02 WY WK 237 YT TV ISP hw 1Y
17 1AM NP INZP 290N 2NN 20D NN 35T 3 WIMT Ranwm INem
DMIRA DO AN MY Y BID2 03 PIVA YINTW 71 DI WK DN oK N
YI2p7 DMWY TN n":m?'m T12p e Sonn T3 Sy o0mnn 1oRm anot inb maane

- 98 oM 27K W YV manenn *nb: P37 omnn

9" 7Y AR TR 7T HR MY 72 DR /R Son 1T pRvY KR TR phvii e
997 T AR R WD IR 2 5K MY 29K TV /0 9R ‘I pny . em 7T 7y novvab
X1 TenIn wn prvame by 15nw M 937 M2 a7on 2an Son 17 R neewlb
9705 1 5 M TR DR TV DR T Y T BR 0 MY /2 o Rn bon 711 pryw
DR /K1 S TI7 PRV K0 Tonl "NYa TR pRYAMEL .37 15 03 Y2y MYSan AW
w50 Mw1 vhY IR MEUYI Y MR DY 933M 35T 1Y 1 SR A Ty A DR e My /T
AN PRYAME .INR MUY I QYD) NNR 291 OYD 93P W22 A 0T W My
2020 1Y 7omw an 12 HR 1 AW 2 T AR~ DR /R0 20 7T phyan X -
T7T PRV X0 M0 *3NHPMES R DR 1INKR 200 1Y /R0 Don 77 Shnte o wen
PR /n YN R I Ty YTOR Yon 1w Mo DR n My 2 5R Ty 2 OR R Son
15R /T TV /1 OR N PRV KM T IDA BY e an pEtnn At emes 1SR in Y n
NHT @YW R DR ‘o0 MY 0 DR ‘a0 TV 73 DR nn v m SR 7 w77 SR ‘m )
‘o0 T [0 5R 7 ]2 5K M T TR MY LR 1 MY 2R R PRy mD xR

MpnYan I on abR nInz T R
DYD DR NN DR 0 I .03 a1 2w $531 SmphR a%53 movn 920w

A9NNAN DY RN .I3VAM NPT 1D 03 03 YN 933970 INT W 2N DY AR
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SmPRR o (2
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'7 a) See drawing no. 5 in Synoptical Table II. b) In Greek called ploké = wicker-work;
for particulars see R. Lachmann and M. Al-Hefni, eds., Al-Kindi, Risala etc. (1931), p. 11-13.
'8 a) See 111, 1 (29-34). b) The diagram is missing in the ms.; the row A to B is imagined
as an ascending scale: see sentences 20, 23.
24 a) scil.: after having touched one other note only,
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goodness’ sake, everything different which is possible, if it is not reckoned
among the intervals. 33Understanding their qualification or disqualification
will be very easy, if you assume the deeper note as a number limited [in size],
and derive from it all the ratios which are characteristic of all the notes in accor-
dance with that limited number. 36It clearly follows from the principles
[explained] above that they should be either in the ratio of the double or the
manifold reduplication, or in the ratio of one plus one [fractional] part’—
then they are qualified, [namely,] consonant; *’but otherwise, they will be
either disqualified, or feeble in qualification and consonance.

[2] Paragraph two
'The Rhythm Al-Iqa’—the Measure of the Time betyeen the Notes

2The [spaces of] time between the notes are formed by the progression from
note to note, >when it is [completed] during a perceptible time of perceivable
measure. *“When it is during a non-perceptible time of [im]perceptible measure,
then the two notes are perceived as one note. *The time sensed between two
notes—we limit it by their commencements—can be short, and its ends may be
close to each other in such a manner that the commencement of an intermediate
note cannot be interposed at all; ®or it may be in such a manner that the com-
mencement of only one note, or those of two notes can be interposed, or in
such a manner that three notes ®or four notes or more can be interposed;
but one restricts oneself mostly to the [manner] in which three notes can be
interposed. °Indeed, the interposition of four notes is seldom used because
of the remoteness of the two end-notes, and this is still more relevant to what
goes even beyond; for remoteness beyond the common practice will completely
destroy the impression of continuity of notes by which the delight of the soul
is obtained; for closeness is a composite, and although every composite may
last any time, its totality shall actually not be divided. ' °This actual existence
is possible as an ideal concept, but becomes impossible in perceptual observa-
tion when there is no continuity because of the remoteness and isolation of
every note; therefore the duration given to the notes—namely, the time between
their commencements—must not be of any casual measure [of length] and
. shortness, but [must be] of specific measures, and not of any casual proportions,
but of special proportions. ! !Furthermore, when using those two [i.e. limited
measures and special proportions], it is necessary to compose with them the
[combinations] most impressive and delightful for the soul, since not all the
rhythms of limited measure are of such a kind. ! *If they were so, then what
suits one kind of men also suits any other, and any distance [between the notes]
would be usual. '

13Gince rhythms are a measure of the time between the notes, we con-
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36 a) The “superpartial” ratio, such as 14,
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sequently should adopt as a measure something like the balance and the
measuring glass, as is done with all measurable things in order to examine them
and to know their mutual ratio. *Without any doubt, the adopted [means
of measuring] must necessarily be of [different] kinds: here it will be a time
value smaller than that which is sensed between the commencements of two
notes, in the same way as the standard and measure of everything will be taken
as smaller than that which is to be measured. !*Without any doubt, this
minimum time value is established—although the movements of the player
may already be very quick—according to the very quickest occurring. 16The
time between the notes may equal that [standard] time or its multiples, and
these shall be two, three, four, or more units; therefore, their measure will be
specific, and also their mutual ratios will be specific. 17These time values will
necessarily be equal or unequal [composed with each other], but either of these
two kinds, whether they are coherent or incoherent, forms a rhythm. 18The
coherent rhythm is that which has a sequence of equal time values throughout,
one does not differ from the other, is neither longer nor shorter. '°The in-
coherent rhythm is that which has a sequence of unequal time values, since a
separating note-[value] called the [fasila]® is between the commencements,
[representing] a time value longer than each of the two separated. 2°The
incoherent is also of two kinds, according to the equality or inequality of the
adjacent time values between the commencements of two notes. *'Each one
of these kinds can be of one, 22two, three, or more time values. 23The divalent
is again of two kinds: one, when the greater: [value] antecedes the smaller;
245nd the other, when the smaller antecedes the greater. 2*The trivalent is
divided according to the same [principle of] order, and you can enumerate
them without difficulty; and also the quaternary and the following: going
beyond three time values, however, is unusual, with the exception of a few
cases, as we have said. 26The coherent rhythm in which no point can be inserted
between any of its adjacent points, is therefore quick. >7And that in which the
interposition of three points is possible, is accordingly heavy. ®And that
which uses two of these four [points]?, is light-heavy.
29When the said rhythms are executed in these ways, the intention will not
reach a particular perfection. 3°However, when they are metrically arranged
according to the usual configurations of rhythms, such as duplication, omission®,
_addition®, and derivation (?)° [of notes], they will sound much more agreeable,
and the majority will be better than with their simple execution only. *'When
the notes of the human [voice] are thus combined—namely, the notes of the
throat®*—then maximum [perfection] will be reached, and especially when those
notes comply with [the taste of] the majority of listeners.
32Herewith is completed what is found of this discipline. It has been copied
from a very defective book.
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V,2.— '% a) A flourish of the scribe seems to indicate that he could not read an Arabic
word, the article al- excepted. The word appears to have been fasila: cf. Neubauer, p. 202.
The sentences 18 and 19 are corrupt, in any case: see the footnotes of the Hebrew text.

28 a) The description given in the sentences 26 to 28 is incomplete. It must be supplemented

and amended in this manner: one time value inserted = “light”; two = “heavy-light”’; three =
“light-heavy”; four = “heavy”.

%9 a) Orig. the Arabic word al-fayy, cf. Neubauer, p. 205; El-Hefny, p. 67. b) Orig. the
Arabic al-magaz. ¢) Orig. the Arabic al-‘dra. d) In the original, two incomprehensible

words follow here.
31 a) Orig. still adds the Arabic al-hangara = throat.
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Synoptical tables and illustrations

(Editorial addition)

Table 1

(a) The Classification of the Diatonic Genus
Chap. 11
para. 2
(3) 1. With fixed ratio
(3) (@) 15 + 1% + 15 = cents 231 + 231 + 36
(4-7) (b) = Genos diatonon ditoniaion
1% + 1§ + 145 = cents 204 + 204 + 90
(8) ()15 + 15 + 15 = cents 182 + 182 + 134
(25-41) 2. With changing ratios
(32-35) (a) The Continuous

(32 ()14 + 1§ + {155] = cents 231 + 204 + 63

(33) ()14 + 15 + [1{5] = cents 204 + 182 + 112

(34) (3) 15 + Iy + [14] = cents 182 + 165 + 151
(36-39) (b) The First Non-Continuous

(36) (1) 15 + 13 + [H5] = cents 231 + 182 + 84

37N () 1§ + 145 + 1&%5] = cents 204 + 165 + 129

(38) (3) 15 + 14 + [175] = cents 182 + 151 + 165

(40) In the Second and Third Non-

Continuous, two respectively three
ratios are passed over.

vphm pna non K)

oN ANTINRA TN .
(®)

o280 21w Sy Man ne Py pina = (2)

)]

oonn ']SHD?J-'I ™R .2

pannn (®)
W
(2
(3
PRI T0mRn (2)
4
@
()

LAPDT M3 91T 23w TIDNna

b e

(b) The Classification of the Weak Genus
Chap. 11

para. 3

(4-13) 1. Regular

(10-12) (a) Continuous

(10) (D14 + {14 + 145] = cents 386 + 74 + 38

) () 14 + [14; + 1&] = cents 316 + 119 + 63

(12) ) 1% 4 [1dr + 14] = cents 267 + 151 + 81
(14-17) (b) Discontinuous

(14) (1) 12 + [155 + 145] = cents 386 + 55 + 57

(15) () 14 + [1{5 + 145] = cents 316 + 89 + 94

(16) ) 1L + [1ds + 1{g] = cents 267 + 112 + 119
(5-6) 2. Irregular

Not mentioned, since not useful

Remarks: Regular = large interval at one of the
ends of the tetrachord; Irregular = large interval
in the centre of the tetrachord.
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Appendices

The Musical Terminology used in the Hebrew Version of Aba I-Salt’s
- Treatise
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Appendix I
Hebrew Musical Terms

AR =nose, here: the support of the string on the top of the ﬁngerboard
IV 2 (2); (18). Compare arab. max.

VY2982 9wR =diatessaron, interval of the Fourth: II 1 (18); (32); II 2 (3);
(12), and frequently. See also 3R Sya

wnnia “wX =diapente, interval of the Fifth: II 1 (10); (26); (32); I1 2 (17),
and frequently. See also wmnna wX.

553 9w =diapason, octave: II 1 (18); (26); II 2 (12), and frequently. See
also o1 Sya. ,

y29IRM %23 7wX =diapason plus diatessaron: II 1 (14); (33); III 1 (8);
(11).

v5wnr Y>3 "wR = diapason plus tritonus: II 1 (12); (32).

wnInna wX = diapente: III 1 (5); (11); 2 (18). See also wnna “wx.
vPwa wR = tritonus(-interval): [T 1 (11); (32).

p'20n *nYa = dissonant: 1 1 (4); (48); (53: definition); IV 3 (9); (10).
See also pnann ,pman.

V39871 Yva = diatessaron: II 2 (27). See also yaIx3 WX,

550 Sya = diapason: II 1 (29). See also >3 =wx.

B0 nn Bya = string instrument: IV 4 (12).

8°%"%37 “3w Svar mnaan °pw Sy [pma won] = (Genos) diatonon
ditoniaion: I1 2 (11) )

75
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ppy1=the player of an instrument: V 2 (15). Arabic equivalent: gari® (cf.
Neubauer, p. 203).
np DT = touch of a string or a fret: IV 1 (1) np*07 oppT TW. ..
PET = to touch a string or a fret: T 1 (33); (34); III 2 (27) A poTIwD;
IV 1 (1); (2); (3) n"wn R poTm; (4) nvw nppIm; 3 (23).
PDInn = pulsating of the air: [ 1 (28).
79137 = (diatonic) whole tone; synon. "2*»% pran: I1 2 (11) “awm pnm 92
am by P xapr [prn won Sul o vpnn
I1I 2 (4) mmann nw ya3 = (Genos diatonon) ditoniaion; IV 2 (5) P »on
. .Mann bya
75" i = “the weakest” (interval) = half the Limma: II 2 (11) x9p™
nBY anrR anm v3n = “half the Limma is called The Weakest”; II 4 (4); IV
3(21).
5571 = diapason: I 1 (30). See also %21 “ya 5Za wX.
2°207 = to be harmonical, consonant (for...): I 1 (21) vynw o*20nw an
= what satisfies the audition.
nnoon = consonance: I 1 (16-18); (22); 2 (11); 3 (6); (20); III 2 (34).
Pnyn = to proceed as, to develop (a melody): V 1 (15); (19); (20); (21);
(25-27).
Tpnyn ,pnyn = progression, development, or evolution of a melody line:
npnyn Preface (5); 11T 2 (42); V headline; 1 (1); (28). pnwn(a) V | headline;
(2-3); (7); (19-21); (32); (34); 2 (2); (15). (b) = transfer, transition: ITIT 1 (21);
IV 1 (5) *5an m v 70 pnvn = fingering.
1m1 = space of time, time value, chronos protos: V 2 (1) nm'win 172 JwR 22m1i
vl BR A pnyan p ownnn; (3-5); (10); (13-25).
[@*]9»1 = wind instruments: I 1 (25); (27). From Arabic zamr, mizmar =
reed-pipe, or wind instruments in general.
7111 = (musical) composition: I 1 (10); (13); II 1 (3); III 2 (36).
**713an = enharmonic: II 4 (3) "2 X1w . . . AIDHR N3 7D7IN RIPY R
320 290N *AEn 9210 PRTRR IR AR N2AR 100 W (6); 2" MaN 2pRINn
553 yam onn R B2 ovpnn
92n = to compose (music): I 1 (10-11); (21).
7n = high (in pitch): I 1 (29); I1I 2 (16); (18); (24), and frequently.
nan = the upper, higher note of an interval: IV 2 (20) %53 pnann n1n
© U5 newaaimTad e
ny1n = height (of pitch): T 1 (17); (18); (21); (23); (57) wmona ARl MINA
1NBDNA 1onM [Mywn Sw] = height increases with the diminution (of measure)
and diminishes with its increase; II 2 (31); III 1 (21); 2 (15); IV 3 (7).
n>5°nn = “piece cut off ”= Apotome: II 2 (16) @*pA =i NYw Y21Pn INM RIPI
o' nm 993 “wr v 09931 = The difference between the sum of six tones
and the diapason is called Apotome.
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1770 = (compare P™RY ,nw): IV 2 (11).

72> (mostly) = deep (in pitch): I 1 (23); (28); III 2 (16); (18) (24), and

frequently; (also) = heavy (rhythm): V (27).

n173> = depth (of pitch): III 2 (15). = the lower note of an interval: IV

2 (20) > nmry3 aMTas wR “SH3R pranen

7315 = depth of pitch: I 1 (17); (18); (§7); 12 (31); IIT 1 (21); IV 3 (7) \Y

1 (13).

*% 5 = (musical) instrument: I 1 (6); (7); (50); I12 (19); IIL 1 (7); (25); 2 (43);

IV headline, and frequently.

9135 (here) = lute (in general, as a generic name): III I (16).

va9X83 wR 99> = double diatessaron (heptade): III 1 (17); (20); (28-

30); IV 2 (14); (21).

553 9wx 9> = bisdiapason: II 1 (8) o»wp "nw %53 w1 %33 “wx Yo

I 1 (7); (12); (16); (21), and frequently.

11 = melody, tune I 1 (2) 9210 A w o0 79 [Mnwan] onn 0*oonn Mana . .

inbann ;5 (6); (7); (10); (11); (21); 1T 1 (3); (30); (33); 11T 1 (15); 2 (36); (38);

IV 1(2);4(11).

*31n® = 5537 111 (33); III 1 (2) a»an®n ouawpn oprnn.

ann = difference (between a tetrachord and the sum of two whole tones):

IT 2 (11); (12). Compare D™IR® 0.

an°n = string (of a musical instrument): I 1 (25); (31), and frequently; II
1 (5), and frequently; III 2 (3); IV 1 (1).

non = (lute-)player: 111 1 (16) =123 7on; IV 4 (10) “nemn Ao .

nn1in = rhythm. See I. Efros, Philosophical terms op. cit., p. 75 » Aman

pause. According to the atomistic conception of time and space as held by

the Mutakallimun, the difference in velocities is due to the varying number

of rest moments . . . Ar. 7320, H. nn~aw>’ Thus: the time during which the

hand rests before touching a new note, produces the varying rhythms.

I 2 (42); V 1 (1) mmwan 13 “ox oo pvww . ..o aman; 2 (1); (13) A%,
LIV T3 OWR oI pvvw mmana vaw; (17-19); (26); (29); (30).

Compare n%°d3.

snyv1n = rhythmic(al): V1 (17).

n*5om = consonant: I 1 (4); (5); (48); (49); (52); I 1 (32); IV 3 (8-10).

vy ooon 11 (7); (21). -

Paon = «comb” = tailpiece for fastemng the ends of strings (Arab. must):

IV 2 (2) an'mn asp prnmn paoenn; 2 (3); (18);.(35).

93yn = channel part, tube of a wind-instrument: I 1 (25); (28); IV 4 (13).

8°%°391 = practising musicians, habitués: II1 (25); (36); II1 1 (7) o> nn

noxbnn nxr nwyn®; IV 1 (2) avnbn yawa obannn.

P19 (sometimes = ) dissonant: III 2 (25); (but more often *n%3 ,prann

o'oon).
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pnan = interval: Preface (3); I 1 (47), and frequently.

[Annan] novwm mSwm= open string: 11 1 (3); 2 (20); IV 2(7); (9), and frequently.
nbwn= the real, the true: see Klatzkin, op. cit.

55 by 9n°n Jwn = to stretch strings on an instrument, to string it: IV
1 (6).

pnann= dissonant: [II 2 (29); IV 2 (31) mpnannm Dan mMaoonn. Cf,
2°501 *nS3 ,pman.

133 = to play an instrument: IV 3 (6).

nn'Y1 = note, tone: Preface (3); 11 (2); (4); (7); (12); (16); (17) nmwin
MTAM 7237 P RN Sy wam e 20vm 5P &0 n1Ian; (21)? and very fre-
quently.

np1 = to blow a wind-instrument: I 1 (25); (30).

n9'p1 =rhythm (i.e., the“fall” or occurrence of chronoi protoi between the
attack of two notes): Preface (5); V 2 (27) vbw n%"p1 N3 wbR "R [AmMann]
7735 X0 mn . mmpa. Cf. aman.

ap1 = finger-hole (of a wind-instrument): 1 1 (42); IV 4 (13).

310 = Genus of a tetrachord: II 1 (39); II 2 (36); 3 (18); (21); IIT 1 (23);
(24); (26); (29), and frequently.

P 2o 112 (1); (24); (25); (35); (41); 3 (21).

npn aw 11 1 (40); 3 (1); (2).

yxmn e I 1 40); 2 (11); 4 (1); (2).

o ey 210 = chromatic genus: 11 4 (5).

»113°n 20 = enharmonic genus: IT 4 (6).

29y = pleasant (to hear): II 2 (11) yawn 5% amm 39w nri; 3 (20); I 1 (21);
2 (34); V 2 (20). wos> maw V 2 (9); (11). :

5+53 = diatonic note: J1 2 (11). See ™»5x.

*»5+5% [pnn] = diatonic whole-note: IT 2 (11) @m0 »prm 3w prn
mam *obx pran kP [prn 3o Sw); (12); (13); (15); 4 (4); (5); (6); I 1 (5);
(6); (28), and frequently; IV 2 (9); (10); (18), and frequently; IV 2 (36) pn-mn
Sem 797 pRw M By nba.

v13p = System of tones: Preface (3); I'1 (23).

gbv ’p = “systema teleion”: II 1 (23) mmw1n 555 95 5900 1139 ,a%en yiapn
oIx> mrwavn; I 1 (14); (22); (24), and frequently; IV 2 (6). = o'»n y1ap
V1(18). _

91p = sound:11(17); (18); (57) Mwwn 210m Spm m>p nuawai; IV 3 (6).

Twp = to string an instrument: II 3 (1); (2).

pinn = interval: IV 3 (8); 4 (11); V 1 (34). But more often pnan.

oya = to give a noisy sound: IV 3 (8).

- 159 see: 1DY AT

n*Rw = Limma (small semitone of ab. 90 cents): II 2 (11); (12); (15); (16);
4 (4); IV 2 (11); (14); (18); (19); (36); 3 (21); (24); IV 4 (8).
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"1 = the tuning of a string instrument, accordatura: IV 2 (7); (9); (32);
(33); B7); 3 (7); (22); 4 (10).

9w (also) = musical sound, sour\ld of a musical quality: II 1 (24) onv®n
akakic ' '

Appendix II
Arabic Terms

Many of the Arabic terms occurring in the text (often in corrupted forms)
could be interpreted only with the generous help of the writer’s colleagues
Nehemia Allony, Eli Eythan and, last but not least, Amnon Shiloah; their
important part in this supplement is gratefully acknowledged.

The Arabic article a/- has been omitted throughout the following vocab-
ulary. Roman numerals refer to chapters, Arabic numbers to paragraphs,
and numbers enclosed in brackets to sentences. For a bibliography see
above.

vRpR iqa° = rhythm: V 2 (1).

n31R = anf = nose; here: the support of the strings on the top of the finger-
board: IV 2 (2); (28) (29). IV 4 (4).

9YR d'ra = derivation (?): V 2 (30).

RINIDN atnan = equal parts! IV 3 (21).

02 bamm = the “high” string, deepest sound: IV 2 (1); (7), and frequently
2313 bingir = (fret of the) ring-finger: II 2 (22); IV 2 (3), and frequently
v2721 barbat = synonym of “iid: IV 2 (headline).

713? = an instrument, but not al-ad: IV 1 (11).

1xno7 dastan = fret (on the neck of some string instruments; may also
mean the stopping point of the finger, without arrangement of a real fret):
II 2 (20-23), and frequently. plur. 'nxo7 II 2 (18); IV 1 (1); and frequently.
Rnernret = its d.: IV 3 (12).

n%n&n hamila = bridge (of a string instrument): IV1 (9); IV 3 (1); (18);
IV 4 (4); (6); (7).

pRRY paxy= 7V 2(30).

S°tzir = the low string, high in sound: IV 2 (1); (18), and frequently.
©1%1 Zalzal = a certain fret, named after a famous musician: IV 2 (26).
19310 [958 p % n [-5x] al-halaq wa-al-hangara = throat: V 2 (31).

NRP IV tabagat = DRPIV WIP* WK MIAM TIO0 M “steps of depth
and height which are called tabaqat™: II 2 (31).

*v tayy = folding-up: V 2 (30).

912310 tunbir = Long-necked lute, pandore: IV 1 (11) 3(D; (15) 21);
(22); (26). plur. 7230 7rax3w: IV 3 headline; IV 3 (7); 11 (8).
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2315 kinsir: (fret of the) little finger: IV 2 (3); (7); (8).

in% lahn = melody, tune: used as an Hebrew word throughout, as customary
since the 10th century, see N. Allony, 23377 "»"3 1MIB01 “AP0W” NINA
in Yuval [1]), Hebrew part, p. 11-35. '

1R3" magiz = transfer: V 2 (30).

3137 X333 mugannab = the “anterior> (fret): IV 2 (25); (28).

n*3vIn mutasif = the «middle» (fret): II 2 (23). Compare muntasaf.
*p*01n misigi = music: Headline; Preface (1); 11 (1); (10).

~ nR1nmazammir = wind instruments: I 1 (9); (42); (44); IV 4 (13).
nooin = 71V 2(30).

n3nin muntasaf = the “middle”: IV 2 (26). Compare mutasif.

n9vo» mistara = rule, ruler, lineal: IV 1 (9).

3D NOn mustafig = “"37va S3a%am w7 I 2 (2).

n5nm matlat = the third string on al-“0d and similar instruments: IV 2 (1);
(7), and frequently.

1n» matna = the second string on al-id and similar instruments: IV 2 (1);
(8), and frequently.

nnxpn» mutaqatif = compact: II 3 (2).

v [PR] = 71V 2 (18).

n3x20 sabbiba = the forefinger, and the fret or stop touched by the same:
IV 2 (3), and frequently.

nx’ad sagah = deeper note of an octave interval: II 1 (31); IV 2 (16).
71y ‘Gd = short-necked lute: IV 1 (11); (12); 2 (1), and frequently. plur.
wrv:11(9);112(18).

nxex siyah = higher note of an octave interval: II 1 (31); 2 (11); (16-17).
711p qawwa = multiple repetition of a note: V 1 (29); (30) n%p2n &1 mpox1
1M DT W QNP DX DR DYD OX NmUYIn

113p qanlin = instrument used for musical demonstrations: IV 1 headline.
3X8 37 rebab = Rebab, a bowed instrument: IV 4 headline. plur. nxaxra" I
1 9); IV1QaD.

poRa rasim = ? II 4 (2).

11nn tahziz = notch: IV 1 (9); dual. px™inn: IV 3 (1).
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Appendix I11
Hebrew Musical Terms in Isaiah ben Nathan
(Cordova, ca. 1350-1400), Commentary on the Canon of Ibn Sind
Munich, cod. hebr. 277, fols. 130a-131a

avy3983 TwR (o) = Diatessaron, interval of the Fourth.

nmenna awx (on) = Diapente, interval of the Fifth.

553 "wR (on") = Diapason, octave.

p*20on *n%3 = Dissonant, disharmonical.

nxon = Attack of a note; touching a note.

awnnn1 Bon (om) = Duodecima, interval of the Twelfth.

g*ant = Wind-instruments (Arabic zamr).

21an = Composition of music (Arabic ta‘alify: P3N N3N ;27IN%0 Man.
aan = To, compose music: T°3N27 1. ’
n17n = Height of pitch.

731> = Depth of pitch.

1n> = Melody, tune.

Xp01m = Music: Xp"OWann NNDWA AN3NI; Kp"0wmn NORYM; Rp 0MN NRon;
see also 2.

*p o1 = Musical, pertaining to music: QP07 OYON; P OM YIV.
an*n = String.

nnianchere) = Pause, “Silent Beat”: nsnana "nw "3 WK Mmana er mmve.
p*o20n =Consonant, harmonical: gn'son o*MYw.

1133 = Music, Harmony: 13i nOX%»; MR N1,

nn°'v1 = (Musical) Note, Tone: wamm a1 M w 30ynn 59 x Amvam.
7% 03 = The *fall” of chronoi protoi between the attack of two notes: 3130
o°amm Iy Nl

3130 = Cycle (of a rhythm, Arabic dawr); cf. a%e1.

M1y (sometimes) = Interval: 2wm*>0n3 DMWY,

%1 = Sound.


http://www.magnespress.co.il/website_en/index.asp?action=show_categories&type=1&agent_camp=9724001
http://www.magnespress.co.il/website_en/index.asp?action=show_categories&type=1&agent_camp=9724001

POSTSCRIPT

While this study was already in print, the writer obtained further confirmation
for the correspondence Sefer ba-Haspagah = Kitab al-kafi. Examination of the
books titled al-kafi shows that this word was chosen to designate an abridged
or condensed version of a more comprehensive work. Thus, for instance, the
condensed version of the Hebrew Grammar Kitab al-mustamil . .. by Abi
al-Farraj Hartin (ca. 1026) was called Kitab al-kdfi . . . (see EJ?, vol. 16, col.
1381; ibid., vol. 2, col. 178). The works of this Karaite grammarian, a contem-
porary of Abil I-Salt, were also well-known in Spain. Such a designation, which
may be translated as compendium, is appropriate to Aba l-Salt’s treatise since
it is in fact a condensed version of Al-Farabi’s Great Book of Music. It is
open to conjecture whether the treatise was called thus by the author himself
or by his readers.
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